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January 11, 1919.

The subsidence of the llalemaumau
lava column reported last week, com-
pensated by extensive flooding from
cones at the base of the northeast and
southwest walls, has in general contin-
ued during the week ending Jan. 10,
but the liquid flooding has increased in
volume so that the loeal upbuilcling,
eonfined last week to the two margins
mentioned, has extencled to the regions
acljacent to the eastern and northern
pools. The measurements inclicate that
positive subsidence continuetl to Jan-
uary 6 inclusive, during the next two
days there 'lvas definite rising and
thereafter the average surface level of
the column remained stationary, though
the builcling by liquid. flows was vol-
uminous. This condition appears to be
that of slowly subsiding bench magma
compensatecl by layers or veneers of
lava, flow.

The measurements of the week were
as follows:

Jan. 3, depression of lake 87 feet, of
crag sumrnit 52 teet.

Jan. 5, clepression of lake 90 feet, of
crag summit 53 feet.

Jan. 11, depression of lahe 61 feet, of
crag summit 47 feet.

tr'or the two days Jan. 3-5 the lake
thus subsided 3 feet, or 1.5 feet per
ciay, ancl the crag 1 foot, or .5 foot per
day. For the six days Jan. 5-11 the
Iake rose 29 feet, or 4.9 feet per clay,
and the crag 6 feet, or 1 foot per day.
Other measurements showed that the
summit of the northeast slag heap ancl
the edge of the southwest pond pit
n'ere both lower on Jan. 11 than on
Jan. 4.

bn Saturilay, Jan. 4, 1919, at 11:J5
a. m. the pit'*as smokY, there had
been general subsidence since the pre-
vious "rlav ancl the ma.in and southeast

lakes were both surging cauldrons with
the liquid tlepresied. 15 feet within
their respective wells. The southwest
heao aEainst the wa.ll of Halemaumau
was bu"ilt uP high bY overflow, and
cascacles from it hatl poured into the
southwest poncl pit. The central pot
was glowing. The north lake was
throwlng up flings of heavY me-lt.
Great v-olumes of smoke rose from the
west cone, the central pot, the central
crag, the west ends of the main and
norlL iakes, the southeast pond, cracks
east of the ma'in lake, ancl ,from the
east cone. $ore rocks hacl fallen from
the cliff to the south arrd north eclges of
the floor.

,On Jan. 5 at 3:30 p. m' the Pit con-
tinued smoky and the lakes low' The
floor under the southeast wall appeared
lower but the slag heaps northeast and
soulhwest remained high. Tbere rvus
considerable increase of coJlapse about
the lakes. Streaming in the north lake
vras northward .and. in the main lahe
southward. A large cavern extendecl
from the latter westwarcl toward the
central pold Poi and that Pot was
glowing-anci fuming. An inactive pil,
6vet in outline, had developed by col-
-laose in the summit of the northeast
n&p. The main and southeast Ponds
storirl 20 feet below their rims and tbe
norib lake l2 feet.

On Jan. 6 this low and smokY condi-
tion continuecl ancl at 5 p. m' the fume
rising from the pit was exeessively
ciensd. Aboul 5 a. m' the nert morning'
Jan.7, however, there s'as very strong
flaring seen above the main lahe ancl
the ro-ar of the f ountains coulcl be
hearcl at the Observatory two miles
awav in calm air. At 11 a. m. the fume
ha.cl"thinnecl remarkably and both in-
spoction anti measurement showecl that
a- suclden rise was in progress, trking
e{fect most vebemenlly in the liquid
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Iava of the lahes and cones. The lakes
had risen close to brirnming, the main
lake hatl recently overflowecl, there
were seven or eight large fountaining
spots ancl the southeast pond n'as en-
larged, the liquid staniling within
three feet of a newly built up rampart
rim. The m'ain and north lal<es also
showecl new spatter ramparts three to
five feet high. In curious contrast to
these the southwest and west ponds re-
mainecl in cleeper pits, their liquitl sur'
faees fountaining beneath cliffs 10 or
15 feet high. The heap at the base of
tho southwest wall hacl eompletely re-
vived its activity, showecl a hot flat top
of recent cra.ching ancl founclering, the
erust surfaces crackling and snapping,
'while f resh glorving lobes rvith col-
lapsed crusts extended from the heap
northward. Down its eastern slope a
powerful flow poured rapiitly and cas-
cacleil into the west pontl pit. The
north lake was fountaining continuous-
ly against the south side of its center
and elsewhere was coverecl with shin,
The tenclency of its streaming was
northward. In the main lake the
streaming was eastward in a curve to-
warcl heavy bombardment at the north-
east grotto anil occasional central fourr-
tains broke into action. In the south-
east poncl the bombarilment was
against the west shore ancl in the
southwest pond against the north shore.
The northeast heap remained inactive.
Dense smoke clouds still rose from the
north sicle of the central crag and there
was much smoke about the southwest
poncl.

On trVednesday, Jan. 8, 1919, at 6 p.
m. the revivbl of liquicl lava flooding
continuecl anil the northeast heap was
again in action, with its summit pit ob-
literated, anal the northeast cone spout'

ing and flowing. foes were pushing
out at the eastern end of the heap. The
main and north lakes were brimming
full anil fountaining, with occasional
slight siniring spells. The southeast
pond, squa.rish in outline antl about 40
feet in diameter, was fuil close to the
edge. On the north sicle of the main
lal<e a rifted grotto clome was being
violently bombarded, the streaming
surface skins of the lahe moving to-
ward the grotto from the west end. The
north lake occasionaily flung up very
high strings of melt at eastern and
southern grottoes. The pot in the cen-
ter of the pit was glowing anil spiash-
ilg, the ea,st cone was hissing and
there were large fieids of fresh crusted
glowing lava in the eastern, southern,
western anal centra.l areas, the proiluct
of spectacular floy/s of the previous
night. No special activity was no-
ticed in the southwest or west ponds.
The lr'estern slope of the' northeast heap
ha.d not been flooded by the tevival
The fume from the pit as seen from a
clistance diminished so greatly as to be
at times almost impereeptible.

lDuring the next two days, Jan. 9 and
10, the northeast heap produced more
rarrow trichle flows without any in-
crease o,f height. There wa,s overflow
from the eastern ancl northern pools
ancl the western heap continueil to put
out flows. Ali of thls tendecl to even
up the level of the central depression
so as to lessen the relief of the two slag
heaps. The end of the week.finils the
general surface still surrouncled by
cliffs over 60 feet high except north-
east and southwest,

The seismographs of the Whitney
Laboratory for the s-eeh ending at 8
p. m., Jan. 10, 1919, have registereil no
teleseisms. Local earthquahes were
registerecl as follows: 9:15 p. m. Jan.
5, perceptible; feeble shocks 9:03 p. m.
Jan. 8, and about g:45 a. m. and 6:07
p. m. Jan. 9. IVlicroseismic motion
dwindleil from moderate to small am-
plitude during the week. l\Iicrotremor
of the rhythmic type was orclinary
Jan. 3-6, strongly increased in the night
of Jan. 6-7, remained strong with some
decrease night of Jan, 7 8, shorvecl very
rapicl vibrations superposed on t[e
rhythmic ones in the morning of Jan. 8
ancl occasionally thereafter, and ile-
creased slightly Jan. 9-10. Tilting was



to the q.'est anrl south until the evening
of Jan. 6, sudrlenly strong east anrl
north on that night, this northeast tilt
was continued Jan. 7-8, and after Jan.
8 the meciian line of the clinograph re.
mained stationary, with diurnal f luc'
tua.tions as usual. These diurnal move-
ments of tilting appear to be southeast-
northwest, and very definitely n-ith the
clai1y temperature range out-of-tloors,
but the longer term tiltings noltheast-
southwest accord $'ith the lava rise antl
fall anil depart from the longer term
thermograph showings.

Janualy 18, 1919.

The enrl of the rqeek Jan. 10-17, 1919,
shows a very pronouncecl rise of lava in
progress with every prospect of over-
flow of the rim of the pit *'ithiu a
short time if thc present flooding con-
tinues. (Note: Since this was wlit-
ten, at 8:30 a. m. Jan. 19, the lava
overflowecl the southwestern lip of
Halemaumau.) This movement dilfers
from the January risings of 1917 anrl
1918 in that the harcl lava crags have
disappeared, buriecl under layer on
layer of liquid inner flon's ancl the vol'
ume of uprvelling Iiquiil )ava corrtin-
ually increases so that the floor of
Ifalemaumau has become a glcaming
slag heap rryith fountains on its crest
n'hich change position from day to day.
At present the summit of the heap is
towarcl the solthwest and the recent
flooclings have come from three princi-
pal western vents, in locatiols almost
identica-l s'ith the feeding conduits of
1916 and 1917. The floor in general is
now only 30 feet clown and locally only
15 feet and easily accessiblc.

The confirmation of exDectations
based on a working theory of relation-
ship betll'een Xfaun:r Loa and Kilauea
which the rvritcr has from time to time
expressed ancl published, is very strik-
ing. The lava columu is believed to be
a stiff subterranean body, squeezerl up'
rvard by terrestrial stresses through the
a.ges, ancl charged n-ith heating gases
s.'hich effervesce aud react most vio-
lently when the uprvard squeeze is re-
lieveil. Such effervescence generates
iiquid 1ava. The vents of }Iauna Loa
and Kilauea ale belicved to alterlate in
their action, 1903-07 produeing Mauna
Loa flow, 1908 12 intensc Kilauea ac

tivity, 1914-16 Mauna Loa flow and
now 1917-19 Kilduea, overflow. Eaeh
eruption begins with the rise of the
stiffer internal lava column anal culmi-
nates with release of pressure and effer-
vescence of liquirl lava. Halemaumarr
in 1911 hail craggy islands, in 1912
many hundreils of boiling fountains, so
norv in 1917-18 it ha.cl an upper surface
of rocky crags, in 1919 it is developing
great floocls of Iiquicl, ancl this year
stands mich'ay in the nine year interval
between the 1914 outbreak of Mauna
Loa and the next expectable Mauua
J,oa emption.

The measulements of the week have
bc,.ri as follows:

Depression Below Southeast Section

These llgures show that the main
lake has risen 27 feet in five days, or
5.4 feet per ilay, and the central crag 18
feet, or 3.6 feet per day. The spurt of
most rapid rising was after Jan. 15.

On Saturday, Jan. 11, at 4:30 P. m.
the flooding of ihe entire flool contin-
ued, the northn-est portion remaining
relatively low. The nortlieast cone
shorved a flaming ancl hissing vent iu
the top of a steep sided pyramici fve
feet high u'hich surmountecl a heap of
radial flows of snaky ancl lumpy char-
acter. The pit formerly at the top of
the heap had disappeared. The west-
ern heap showeil increasecl height ancl
$'as covered everywhere lfith glowing
flows not conspicuously in motion. The
flos's had encroached upon the base of
the central crag so that the latter was
becoming a small inconspicuous object,

The main lake streamed continuously
s'cstward within a rim three feet high,
above rvhich huge spatter heaps made a
lumpy lampart. A heavy sheet flow
n'ith slightly festooned surface hatl re-
cently poured southrvard from the lake.
The grotto ancl fountaining activity
were moilerate: The southeast pond
harl become a raisecl cone, with a large
irreglular cauldron .fuli of liquicl lava
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boiling visibiy a.nil all around rvele
fresh glowing flows. The east conc was
a small hissing filagree heap. The
southwest anil west ponds hacl now be-
come pits anil sholved no special activ-
ity. The central pot glorleil through
craclis on its n.estern rim a"nil west of it
iive flows were in motion. The north
lake threw up continuous fountains
rather noiselessly against its southern
ancl eastern banhs and its ramparts
r-ere low, showing signs of extensive
overflow northwarcl. Smooth glowing
flow surfaces extende<l along the base
of the wall under the north station. 'Ihe
general situation revealecl recurrence of
strong lava fiooclirrg, but measurement
maile the northeast heap and the edge
of the southwest pond lorver than a
'week before.

On MondaSr, Jal. 13, in the evcning,
the spouting of the n'estern lvall cone
and the line of its glow-ing flows could
be plainly seen from the Observatory.
fn the daytime the southwest eilge of
the floor rvas cliscerniblc vith field
glasses. After miclnight, with a rvest-
errr moon, the trail of thin Mokua$'eo-
r\.'eo f ume could be secn extcnding'northeastlrard from the summit of
Mauna Loa.

On Jan. 14 at noon the westem wall
vent was ejecting a steady spouting
fountain ancl the building up of the
heap on either siclc of it had become the
most conspicuots feature of the pit.
The northeast accumulation no lolger
appearecl heaped tp, the flovvs there
'were now irregular and lumpy and trvo
large cones had .formetl. Fresh falls of
wall rock near them indicateil distinct
subsiCence of the northeast f1oor. Thc
east eone, as before, was a hissing fila-
gree heap, the southeast pond 'was sur-
roundecl by clull glowing coles and
much Pelets hair, the main lake rim
was five feet high, exhibited 'five
grotto domes with large and vigorous
fountains anil northqrarcl streaming.
The norih lake was splashing and the
southwest pond had built a high spire
above its eastern rim. The rvest poncl
was indistinct in the miclst of flows
of the southwest heap. The central pot
hacl beeome an indistinct cone, the crag
was stili more submerged and the
smoke had increasecl, but remainecl thin
abovc thc pit as a whole.

At 8 p. m. on Jan. 15 a cone west of
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the north lake was spurting in high jets
plai.n)y visible from the Observatory,
flows in motion could bc seen at the
north end of the rr.est heap, and the
splashing of the lake grottoes was also
visible from a clistance. The west wall
cone had crusted over but the flows
continuecl.

On Jan. 16 at 4:30 p. m. it n'-as evi-
clert that a new fill had built a horse-
shoe shaped heap west, south anrl east,
follon-ing the floor m,argin, with dis-
tinct fa]].off io lot'er ground at the
ends of the horseshoe northeast anr]
northwest. At 4:45 p. m. very volum-
inous overflow pourerl from the east
end of the main lahe, follorvecl by a hot
rveliing.up ancl overf lowing of the
southeast poncl, both tolrcnts pouring
to the foot of the east rvall and pooling
a,s far as the east shelter northward.
Here the pool formed a flat platform
and its eclge slopecl dorvnwrrd to a
m,uch lorver surface at least 10 or 15
feet below, the forrner northeast cone
being obliterated at about the place of
falling off. Before the southeast pond
overflowed, the ground southeast of it
\\.as seen to be greatly fissurecl and gap-
ing cracks had openecl along thc rvall.
A1I of these were Jilled by thc over-
flow.

The north lake showed a fresh gJow-
ing overflorv across its northern lip.
The u'est vi.all cone started a fresh flor-
which porlrecl northward down the
steepest face of the N'estern heap, The
cone itself was quiet, the flood pouring
from a bright zigzag edge of crust. It
was interesting to observe that this
cone stoocl just where the former q'est-
ern wall ponds and cones hail developcd.
repeateclly, a short distance to the
south of the west station.

New cones had formed, one just un-
der the south cone heap on the Halc-
maumall erlge ancl two- on the floor
souths'est of the north lake, one of
these a steep spire buiit by the spurting
of the previous night. The n'est pontl
cone rvas a" glorving heap, hissing antl
occasionally spurting. The central cone
containecl a large pot flaming. The
east cone was flaming anil spouting
through the liquid lava around it. The
southwest pond n'as crustecl and mostly
Ievel with its banks, the large cone
south of it glowing. The northern
cones puffed somewhat.
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The north ancl main lakes showerl
high grotte domes with quiet fountains
puffing and spraying within them,
showing high gas pressure without rum.
bIirrg. At nigbt the fountains ncrc
plainly visible from the Observatory.

The central crag summit peaks norv
protruded only about four or five feet
above the general level of the ftows.
The slope of the floor was stlongly
northeastrvard from the high southwest
heapings to the center of the pit and
from thcre the gracle rvas toward the
northn-est, the lowest portion of the
floor lying at the base of the north,
rvest rvall. The smoke on this dav n'as
strongly variable, being thin in the
morning, thisker at noon ancl thin
aga.in at 5 p. -.

On Friday, Jan. 17, 1919, thcre rvas
revival of strong flooding from a per-
petual fountain at the u'est pold vent
about noon, plainly visible from thc
Obselvatory. This source became a
starding fountain 20 feet u'ide backeil
by a crust on the south, the flood
spreacling from it fan-wise and then
settiing into a rapid river of melt
pouring nolth*'ard to make a fill in the
northrvestern part of the floor. An-
other flon' from 2 to 4 p. m. n'as ob-
served pourilg steaclil;' from the n est
s-all cone, part florring to the torth
ard part to the south, the cone region
itself being crusted ovor. The flow
lava appeared uniler the west station as
a north florving stream ancl under the
south station as a pool. Floor east and
southrrest and possibly in the celter of
the pit had slumped considerably. Thc
lortheast cone had resumerl activity,
filling the north-northeast depression
and making again a northeastcrn heap.

The southrvest pond 'lvas obscured by
crust but it was marlied by a high puff-
rng and glorring cone. The main iahe
about five feet clonn its pit was sul
rounded by a laiserl rampart nith higli
domes rrorllrecst, southuost rllld elit,
the southu.cstern one being closed on
the lahe side but open and glowing
rvith a slit-like aperture on 1op. Tlre
north lako irad a similar five-foot rim
ancl raised rampart, a glowing cavern
ous grotto dome stooil on its north
bank, a group of large clomes had bcen
built r.ast of it, nlrile off to the soutlr-
ryest of the north lake and awav from

it on the floor stood two or three
tlomes, one of tbem a spire.

At the ceniral pond locality stood an
irregular cone. The central crag rem-
nant remainecl as before. At the east-
ern edge of the great flow there u'as
much upending of glowing crusts.
North of the west eone occasional in.
oreases in the fiolv pressure would
burst the crust and make outflo rvs
through the cracks.

The seismographs have sho'vsn much
nicrotremol rluring the intense flow-
ing, the tilt has been first east, then
rn-est, then east again, anil there have
been a fen' small local earthquake
movements, to be reportecl more fully
later.

January 25, 1919.

During the week encling Friday, Jen.
2+,1919, it has become eviilent that the
miclwinter rise of lava in H,alemaumau
is to be powerful and to produce over-
flon'ing, this being the thircl time with.
in a. trvelve-month that the liquicl floocls
have crossed the rim of the pit. This
time it is to the southwest, whereas be-
fore it w-as to the southeast anii north.
The three overflow localities havc
been opposite the three persistent
lakes and at the places where there
$rere open gateways for so many
morrths betrvecn the three great crag
m asses.

Dur:ing the past weeh there ha-s been
resumptior:L of tumescence of the bench
magm& or centr:rl f loor of the pit fol-
lowecl by excessive builcling up of the
western lava heap until the latter sur-
mounts the olcl rim for a quarter of the
circumfercnce ancl is sending sluggish
florvs out to the Kilauea floor as *ell
as eastn-aril and northn'ard into the pit
proper. The building up of the north-
cast and southwest heaps by overflorv
veneers has amounted to about as muclr
verticaliy as the srl,-elling of the bench
magmn herroalh, so that the rrortbeast
ald southwest heaps have gainecl eleva-
tion trvice as much as the. rest of the
floor.

The measurements of the rrcek ex
pressed as depression in feet below the
soulheast strtion, except where other-
q ise indicated, Lave becu as follons:
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The evidence of central tumescence
and wall crack subsitlence was now
strong, rlense smoke rising from the
crackecl floor southeast, ancl greenish
yellow sublimates lining large cracks in
the center of the pit ancl around the
m,ain lake. The crusts of fresh flows
at the base of the southeast wall hacl
clrawn away anal alorvnrvard, leaving on
the wall the black scar of their higher
position.

,During the night Jan. 19-20 the pit
wa,s much less luminous and flows were
ineonspicuous. At 6 p. m. on Jan. 20 a
new spiracle was hissing at the south-
east wall eone locality anri slow flows
pushed out at the southn'est overflow,
the Jronl being norv horizontally 300
feet from the rim of the pit. The sur-
face of the western heap stood five feet
above the rim and the pool on top
shon'ed collapserl cnists a,nrl glowing
eclges. Lifting was in progress and
high pressure -r'ras shown everywhere.
The lakes.were fuil; ten fountains
splashed around the margins of the
north lake and three large ones in the
main lake. The northeast heap wa.s
again building up, its surface swelling
and putting out marginal flows. There
was great heat and pressure in the ea,st-
ern cones and the eracks wero opening
s'ider,

,On Tuesday, Jun. 2I, at 6 p. m. thc
same processes continued, cherry red
glow showecl in the floor cracks and all
the cones were flaming chimneys. There
was much rryhitish stain beside the
cracks. fmmense dome grottoes hacl
been built beside the lalies which stood
Jour feet below their margins. The
southwest overflow had become more
extensive ancl leaf-shaped in plan, the
lava being of the elephant toe variety,
with lobes two to three feet thick, con.
sisting of hollow shells which collapse
on top. This ch'aracteristie made the
flon's on the slopes of the heap slump
and leave glon'ing caverns. The summit
of the heap crackecl up anrl revealed a
pool for a few minutes.

The northeast heap hacl risen so rap-
irliy that the fiII of 1918 was iargely
overflowecl ancl after 6 p. m. this Jlood
was ca-scading into the hot ca.verns un-
tler the northeast outer wall, making a
most spectacular clispla,v as the melt
pourecl from under its erust and found
its rvay in tumbling rivulets among the

ilebris of the 1918 pits and ceves. Dur-
ing the night tbese depressions n ere
entirely fiIIecl.

'The east cone had become 2. splash-
ing pot ovel an enlargecl well beneath.
The southeast pond cup depression hacl
bocome a remarka.ble circular basin 30
feet across and 12 feet cleep with the
cone on its western edge. It appearecl
to be a sagging crust over something
withdrawing below.

The general uplift ha.d now brought
the lakes anil their fountains into plain
view from the Observatory, the glow a.t
night was strong and the fumes thin
anrl even the banners of flame above
the cones coukl be seen in the distance
with field glasses a"ncl in calm weather
the blowing of the cones was qulte
auclible.'On Jan. 22 at lI a. m. there was new
welling up of lava in the southeast w'all
crack, increaseil swelling and cra,cking,
a new spire cone at the edge of the
floor south-southeast, the ea.stern cones
were large and flaming, a,nd even the
eentral crag remnant appeared relative-
ly higher, as though liftecl above the
floor arouncl it. The northea-st heap
was higher ancl extended 'northward
and the live pool or its summit
streamed westward. The southrvest
pond u'as open and fountaining on the
rvest sicle of its cone. The ]akes n'ere
high anct a cone yrest of the north lal<e
hacl become large. The main la^he was
streaming eastward,

In the la.te afteriroon the east .cone
burst open so as to split along a ver-
tical east-west rift ancl a stancling foun-
ta.in gusheil out on each side of the rift
continuously ancl tluring the evening
the flow spreacl into a wide pool. The
lakes were brimming ancl streaming
east a.nal northeast. A flow. pourecl
west from under a crust in the north-
ern part of the pit. The north cone
was spouting, ,all the cones were flam-
ing, there was high pressure at the
southeast ponil cone and the. eastern
floocl finally spread southwarcl and sent
torrents into the eastern wall cra.chs
which were filled from both sicles.
Driblet flovrs were mtal<ing out .from the
northeast heap and occasional foun-
tains were seen on the west heap but no
flows.

On the following night the west heap
sta.rted flowing anil buikling again, and



at 9 a. m. a flow was pouring from it
towarrl the center of the pit. -At 11 a.
m., Jan. 23, the west sicle of the heap
was visited and live streams were
there travejling in several lobes, some
of them reaching a speed of ten feet
per minute. A meandering rivulet six
feet wide poured down the upper part
of the heap to feeil them. Wiithin the
pit a stream ten feet wide was pouring
clown the north slope of the heap. All
of these flon's have been pouring for
weeks toward the northwest wall val-
ley, which in spite of this continues to
remain the iowest part of the pit.

fn contrast to the west heap activity
the pit elsewhere appearecl as though
sinking, the lakes six to eight feet
down their cups, the crusts of recenf
flows slumping. The northeast heep,
however, rvas high and making clriblet
flows anil the cones were flaming and
hissing. The southwest ponil appeareil
to have developecl a small pit in the
flank of the western heap.

At 5 p. m. the overflow hail stopped,
trichle f lows moved on the northeast
heap, the lakes were low but rose
somervha.t. an houl later, and the
streaming in the main lake s.as east
ancl rvest from the center. The cr-usts
of the previous clayts flon's had co1-
lapseil and the east cone was quiet, but
the southeast ponil cone was pufring
ancl flaming. On walhing out to the
edge of the la.ke across the new flows,
the writer founel these crusts much
more substantial than the hollow she]ls
of the western overflows. This seems
to indicate that the fresh rising lava of
the western conduit is much more
frothy and chargeil with gas than the
lav:r, of the eastern lal<es and sinh-
holes. At 11 p. m. the west heap was
flowing ancl the lakes high.

On Friday, Jan. 24, 1919, in the
rnorning the miclclle region ha'd settled,
the s'est heap u'as higher anil making
flows north of the summit. Fresh acldi-
tions hacl inereasecl the thickness but
not the length of the southwest over-
flow. The northeast heap was making
driblet flows. The la.kes were rather
low. This condition oontinued into the
afternoon but cluring the night there
was revival of rising, flo'svs from the
western heap, anrl im'mense .fountains
splasheil above the lakes ancl some
spatter ramparts collapsed.

8
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TiIt to the east ancl strong micro-
tremor have continued anil earthquake
movements ha,ve been slight as instru-
mentally recortled, though one pro-
nouneed felt earthquake is reportecl
from I{ohala.

February 1, 1919.

'The last week in January of 1919,
and indeed the n'hole of January, have
proaluced movements of the Halema.u-
mau lava, column much like January of
1918, except for the absence of crags
this year. The past week has been
notable as bringing to a close the Jan-
nary rise, and inaugurating a moclerate
subsiilence which still continues. The
main effects so f ar have consistetl in
withclrawal of the liquicl lava mole
than 20 feet ancl a sympathetic slump-
ing of the lake rnargins so as to eularge
the pools, revea"Iing as usual larger
chambers just below the surface than
the actuai lake areas indicated, Fur-
thermore the southwest lava heap,
source of the recent overflows has
sunk more than other portions of the
pit floor. This checks with other evi-
clence to the effect that the present
sinking spell is a reaction from thc re'
cent high ga,s pressure and genera.tion
of liquicl lava, the region of the liquid
lava source exhibitirg the reactiorr
most strongly. The central floor of
Halemauma.u has gone down but slight-
lv, ancl the glowing northeast heap has
even at times risen a little. The ex-
cessive hissing gas pressure so pro-
nounced last week has ceasecl, and co-
ordinate with the climinution of press-
ure has been the great increase of vis-
ible sulphur smtoke, contlensing over the
subteruanean voids left by the retiring
liquid.

Measurements of the week ex-
pressecl as clepression in feet below the
rim of the pit at the sottheast station
have been as follows:

f,an. 25. ..
Jan. 29...

above rim

d .\-) rn
H= H;'1
lD:. tF F1 4
6 :^l # Hq

2216614
382371
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days, averaging four feet per day; the
southu,est hcap 13 feet, averaging 3.25
feet per day; the central floor seven
feet, averaging 1.7 feet per clay; the
rortheast heap one foot, averaging 0.25
foot per clav. The movement of sub-
siderrce began on January 25, actual
overflorv continuing until the previous
night.
- At 5 a. m. Saturday, Jan. 25, 7979,
brilliant lava flows visible from Voll
cano llouse were pouring down the east
and north slopes of th-e southwestern
Jrea_p. anc-l- the lakes 1{er"e brimming
within their spatter ramparts anii
fountaining lumtrllouslv. Afjel R a. m.
thc trcrthern strcam continueJ to pour
flom a stentljng founfain at tbo t6p 6f
the berl' but the lalies wele [ower..' At
9:20 a. m. the puffing of the gas cones
n'as plairly audibie at the ioacl ter.
milus lear thc pit. The south and
east $'all cones and the southeast poncl
conc l{iere blowing noisily. The south-
n est pond cone hacl become a high spur
of the v'estern lava heap. The ientral
ancl north cortlcl rvere stainecl with sol-
fataric deposits. The large crusted sag
basin on the east sir'le of the southeas{
1iolld coDe suggestecl a.pproaching col-
lapse, ancl large crevasscs hacl opencd
on all sjtles of this depression. A
strongiy hissing vent hacl formecl in
thc floor just east of the m,ain lake, on
llre line bniueen lhe lake and the cast
c-one and. burning gases played through
t}e gio$'ing cr':Lchs. Tume hacl consicl-
erably increa,seil itr the south central
part of the floor.

The iahe margins were about four
feet high, fountaining was sluggish and.
slreaming jn the main lake nas east.
rr-ard. An overhanging half dome
seven feet high hacl been built above
the southvrest grotto of the lal<e and all
the ramparts \{rere mossy with Pelets
hair.

Ilnder the east station a broail flow
was pushing ton'arcl the southeest from
the slope of the northeast heap. This
florv piled itself up close a.gainst the
front of the east shelter at the floor
level of the shelter. The overflows
from the southli'est heap now crossed
the edge of }falemaumau along a great-
ly n'idened stretch anrl close fo tlie olrl
l-est station. This heap was greatly in-
ereased in bulh and live overflows were
pushing southx'estward from it outside

of H,alemaumau in three places, the
micldle flow 15 feet wide, moving slow-
ly and covered with heavily festoonecl
skin. Near the top of the heap tricl<le
florvs were pushing down the north
slopc.

The floor of Halemaumau s'as liftetl
at the small heap at the south wall
cone and thence all the way to the
north lake, the uplifted region being
cracked ancl sta.inetl and covered with
Pele's hair. The lift by both tumes-
cense and overflow hacl now so raiserf
everything insiile the pit that to the
observer standing on the southeast
malgin large portions of the south,
southwest and northeast cliffs s'ere cut
of from view and the lakes were hitl.
den by their ramparts, no\,\r nearly
level rvith the eye. The two horns of
the central crag remnant still stood
five or six feet above the floor level.

At 6 p. m. t\4 o flou s werc pouring
down the northeast slope of the west-
ern heap ancl during the evening the
lakes rose for a. last display of heavy
fountaining and the southwestern over-
florvs extendecl themselves.

On Jan. 26 at 3 p. m. the hissing had
mostly ceascd, smoke had increascd an,l
the lake margins were six feet high.
The southeast polcl hail openetl to be-
come a smail well and its cone had col-
lapsed, No flolvs lvere in motion. The
last sprirt of florving had caused the
northeast hea.p flows to overtop the up-
permost northeastern shelf of lf6r.rch,
1918, and had extendeil the southwest-
ern overflow-s to a distance 600 feet
outsidc of the former southw-est rim of
the pit. The broad leaf-shapecl areas
there of fresh lobes measured 500 feet
from side to side ancl the summit of the
n'est heap now stood well above the
post at the west station and was there-
foro higher than the highest part of the
Halemaumau rim. The cones were all
smoky and the east cone wiLS nearly
submerged uncler the fresh flolr.s,

On Xfonday, Jan.27, thc fume shorved
great increase in density, rising in
heavy volutes from the eastern, south-
eln and northeln floors. The live Joun-
tains coukl no longer be seen from. the
Observatory, the lakes being tlown.
There,wns no special change in-the gen-
eral floor level,

On Jan. 28 in the morning the last
trace of built up ramparts around the
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southeast pono- nao collapsed and _the glowing. At night the glow above thepond n as greatlv enlarged _to a pool 50 iakcs n-n,l .on".'-*us 
- 
c'#.picuors, io_leet long-in tre east-w&t direction, oc- cruding a cone on the summit of thecupying_the site of the former eone'but westeri heap.

extended so that rhe eup depression had Ai 6 p. m. on Tbursday, Jan. 30,,{h.cbccome tbe east end oi rhi new tn"", _.lri tr'r,e"*u."riJ,io"e.iltli,entargednit. rhe liquid stood some,20 fcer t.: "ui'irir*p."";i ;t"it: "ru.#pJ.t. .*."prlow the general floor level arrd,was id"rrlrtl"ust*rn oncand by^furthercol-mosflv crusted over except for a splash iu"i..""urt*nrd undermined by a tunneling opening at the wesi end wh'erp ^ ;1fl,;dt";'i;;;d"ff;T;"r; :{"". rhistunnei appeared lo lead .lorvarcl tt. iuf-"",i,". now 250 feet lono bv 100 feetsouthrrcsl grotto of the main lake. l:ll; "
rhe main- luk" *u;';;ffi1:sl;y- ro. ),"*"0,t':,I:,";iiI,lg^,,,l;",lir",l",uni:;foot cliffs, sluggish fountairing 'g."t *.** ,fiu"p uift.rr?tiois lelwien risingtoes $.ere hung with stalacrites-ndrth_ afj' ,i"f.i"g .p.li;"-;";';il; gtow ateast and southwest of,.it,.and !S{,1qa iig"ht luu. brigtrter. The wails of the$alls $ere mostlv verlia l^o_r sliglrt:y j'"i.i pi, were 30 feet bigh and welloverhanging. much Pele's h.air clurrg lo ma.Ied tunne]s *erc reue-al"d at thethem ancl the surface of the pool .1r"r -""iTra west encls of the iake, some 25stagnant. The north lake was- similar, i".i t.i"* the floor level. There wasits surface a,bout 15 feet-down. rh; ;;# luggestion ef tunncls northeastlarge beehive cone on thc floor u-est oi irrj ,o;ih*.st. The lorrrr"f- leaclingthe north lahe hacl d"i:l9p:9 t" op*,., llrt.""ra was circurar anil 10 feet inwindon one foot irr urameter on rts J:-'-^+

east side rvhich ted-i'to ;''i';;.";i";: orameter'
ing cupola with lava splashinE-b?l;;. . rhe north cone was becoming caten
Tlie rvest arm conc u"a'.ooln #"fi """" 1tr1o.uSh-.pf the gases within so that a
rvere smoking b,,f sho*cd ;i";";; bright filagree patch had dcveloped on
n.ight. The i'est heap ,e,nai,rEd- l ish rts \aest si,lc. The northeasl heap
nith a glowing eavern "" 

''t"rrl '1fi" 
Stowed tbrough many crecks, there mrs

eo.sl cone \\aS noR-a lok glowirrg lumn. a large. llamulg and g'on'ing arca
Tho centraI craE .was 'envelrine,l Jn around the eest cone, lbc southcasf wall
smoko:rnd could riot be scen. 

-Tt;;";_ cone gJowed brightly and thore was
tral and soullrrvest pond eonos re. some lrre at the south uall eonp.
mained as before and, there *r" nn L,hrmlreys sent up flames at th.e central
change in the overflow southwest. Tji; lttd westerr cones. The revelation of
nolthlea"st heap hacl sl"-rrea i"-rf""".. tunnels- Ieading-into the lakes about 25
shotvittg gloning 

"r.rarnr' *lil Ir"i*' feef belolt ihe f'oor Ievel. at thc end of
lite drip. -ancl anioss its surface ri""slf the rc.ent period of.building up by
arched cruct wele left in relief noor oYl.tllo-\^" rs- ot great interesf compared
lubes below whenre thc liquir,l bad an- wrth thc observations of 1917 whieh
parently draineil do*n*a"a. n..;;- '91ow5d persistent tunnels a.ncl wells in
easy to walk across the ftoor ;"an ji- the. bottom and walls of the lake
reciions ancl examine aU a"t il.. 

..-- *' basins at_ depths from 25 to 45 feet.
,On Jan.29 at 11 

". 
_- tfr"lrf."s were ...On_Friday, .fan. 31, conditions con_

depressed 25 feet within 1ne;"-'-"'" tinued to be-sluggish, slow sinliing con-
pifs and ever.ything *as stas'irnt"..'; tinued'. ih.e flaring of the ehimncys de-
smokv. Especially- dense v"olume. nf et"-a*99 slrglll ly lnd smoke was rletrsr^.
smokb rose from ihe if"", t"i.o.""tfr" In tbe \Vhitney Iabora{or.v the seis
southeast pond and the soulh wall -o9lrlhs fiave.registered a few local
co'c. Meas-ure_"rri. i"aic.tea tfra* *n-' earthquakes ancl a near shock on the
northeasf heap had sliqhily "i;;;';;i 

a[ternoon of ]an.28 whieh was felf irr
t he wc.1"rn ,' .uO had- #ttle;. 

" 
'l'[i erate, there was much crusting over and

larqe soulhwest glotto half clomc on the llonoluiu' '\Lrcroseismic motion has
edge of the maiillake had f;ii;;; ,fj been ordinary, microtremor has beert
the rampart elsewhere -;; A; 

"orl 
tJ.""ltg and the ground tilt has been so

lapsing. Founlainins activitv *;.;--;;- sligh-t as 1o keep the clinograpb pen
the streaming q'as.'towards" the nortb n€arly statioDary, aside from diurnal
east grotto. There was no markeil gn, tluetuatron.
pressu.e at the cones. The floor shofea Very resrpectfully,
t*".:.1r^19..r--rirg aiong.lines of cracks. T. A. JAGGAR, JR.,lhe nort.tr cone was still bright ancl Director..
10
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Contour jntrrvral 25 t'bef.
metric instruments rebuilt at the station in 1918
for the special needs of r.olcano research: twoTION.

This socieiy is a voluntary one, maile up of sut-
scribers to scientific work which is being executecl
Lv Dr.'l'. A. Jassar, Directur of the Hawaiirn
\:olIrrro O[,servrtory, Volcrno Hutrse, P. O.. Ha'
waii. All scientiflc exchanges should be sent to
this address.

In 1918 there were about 150 subscribers in
Hawaii anrl elsewhere, firms and individuals. A
group of firms anil persons in lIilo built tho main
obseivatory buitding in the spring of 1912. .The
worh rvas 

-founiled by the 1\Iassachusetts Instiiute
of Technology. Publications to date have been
l.eekly bulletins since the summet of 1911 now re-
nrirrtcd in Ilonolulu in montltly fortn. Tlrple rre
also spcciil rpporii, prirted lrom tiue to liue.

Thd monthly bulleiin is sent to regular annual
subscribers to the work of the Association. L.
A. Thurston is presitlent of the Board of Directors
oI the Associailon. anil L. T. Peck is treasurer.
New subscribers who are interested in volcanoes
will be rvelcomed ill the Associai,ion. The Asso-
, i^iinn aims: ( I ) To re.ord volcrnic activity and
eilthouflkes in Hasaii: (2) to attlact scieniific
mpn irithet {or sppnial studies; (3) to promote
thp ertablishmonL of volclno observalories all over
the lvorld. The annual dues of regular memlers
a"e $f; pat"ons of the Associaiion subscribe larg-
er amounts,
IVHITNEY I,ABOR,ATOR,Y OF SEISMOLOGY.

Tlre \Vhilne]- LrLoralory oI Seisrnology, naucd
r-lter rn erdowmenl fund for geophyslcat resparc-n
;;i;i t;" the Massaclrusetts lnslitute o.f Technol-
nJu. in" to"ntotv of Caroline and Edwartl Whitncy
;i'n";t;, is equipped with the Iollowing seismo-

oi locul erlih[url<es; onc optically rcnordiug "eis-rnogrrph -lor distrnt parthqualies: one clirrugrlph
regislr.1i11g -E-W li)ling of the ground. -A verticai
coinnrrleni seisnroEraoh was in DecembPr, 1918,coinponeni seismograph _was in December, 1918,
sel up ill espelimcntrl operfllion. These rre
.eaieil'on conlrele piels iir a closed bascmenIseaied on conclele prers 1[ a close0 uaNurer!
roon haviDg practically constant iemperature, b,e'roorn havrDg practlcally constani iemperanure, D,e'

neath the thief Observai,ory building near the

of local earthquakes; one optica
mosranh for distant earthcual<e

neath the chief Observaiory bulldlng near the
hotel. Time is referred to a rated chronometer,

Bos, h Onrori pcndrrlums. lriglr spon,l rcgistralion
oi locul erlihdurkes: onp otttically rcnordiug "eis

checl<eil at intervals by solar observations with a
traDsit. Both instruments are loaned. by the Col'
Ieeo o-l Harvaii. Harvaiian standartl tioe (H' S.
T.) is 10 hrs. 30 min. slower than Greenwinh time.

CANCANI SCALE OF SEISI{IC INTENSITY.
trxpresseil by accelerations neasured in milli'- meters per seconil Per secon<I.

I. Instrumenial .......... 0-0 2.5
II. Yery slight 2.5 5.0

IIL Slisht .......' 5'0 10'0
IV. Sensible, mediocre . '. . . 10.0 25.O
V. Iiather strong ......... 25.0 50.0

VI. Strong . 50.0 100.0
VII. Very strong ... 100.0 25o-O

VIII. Ruinous ........,...... 250.0 500.0
IX. Disastrous . ' '. . 500.0 1000.0
X. Yery disastrous . .. ....1000.0 2500.0

XI. Catastrophic . . .2500.0 5000.0
XII. Great catastropho ... . ' .5000.0 10000.0

Grade IV. is ordinarily the minimum perceived
hv-the senses: and in grade XII the acceleration,
ni "are ot change of motion (jerk) reaches thal
of terrestrial gravitation.

I

{

t

- ffieilbY-thesYubola'
^r mar. a. is qiven i,, ri," co.iioii"""r"iirlt, iiit ioittieii. The milligal is a m-easure of accelera{ior'

|,|"n-ii"l't'tiriig"r: r);bo --.-p"" ".,i. 
pir sec.:,'Lii u ner see' pir se"' The Cancani scale' her'

ileiacil in terns oI mittrmeterf!er-."". pu"'u."., cau ther&oie be exprrrssed ia qitligalE by multiplying

iah ol thc trumbors bY 100'

ITA\['AIIAN VOLCANO R,ESEAR,CH ASSOCIA
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Again tlie lListoi'y of 1919 is repeat
irg that of 191S in sc'lsona.l meciranislr
of the Halematmau lrva pit, arrcl the
first rvceli of Feblualy shor'vs complete
1'ccovcly from the precetling subsillcnct:
ald tho liquirl lava buildilg up rapirlly
above the folrrel rva]1 crack verts
roltheast and south. Thc lahcs havc
rocovereil their brimming ancl ovet-
flowing condition hut the sotthq.estcrn'borcler heap, r,hich il .Ianuary pro
ilucecl ovelf lornrs outsiclc' of Halemau-
m:lu, has rrot yet levived at its summit.
Thc south heap, horuevcr, overflorved
the rinr of the pit on Triclav, Februai'y
7, and iu the coursc of thrcc sucr:essive
impulscs of overflon'during the da"v
pourecl 400 feet don-r the outer south-
e rst sloj'e ol' t lrc TTel"maumiru , mi-
nerrce so as unfoltunately tci damage a
snLill portion of thc ncwly built trail
leailing from the i'oacl telmirrus to the
pit. 'lliis trail has bcen graderl ancl
rnarlied u-ith stoles ald rvhiten'ash by
special appropriation of the Board o{
Supervisols of the County, thc rvorh be-
jng barely completcd n,hcn this nerv
ovelflorv camc. This florv is in the
miclst of the arca similarly flooded in
l-ebruary-l{arch, 1918, ancl the core at
its source is closc bcsidc the similar((South Cone" of last year,

nrleasurenents of the r-eeh expressed
il fect beiow or above thc southeast
staiion ]rave been as follon-s:

Ifain lahe, ,Iau. 29, ll8 beloiv; cerrtral
floor, 213 belorv; N. E. heap, 7 belorv;
S. \V. heap, 1 above. lfain iake, ]'eb.
7,14 beior.; ctrtral floor,15 belorvl
N. lJ. heap, 3 above; S. \\r. heap, 4
above.

Tlic figures inclicate that in n.ile days
the lal<e rose 24 fect, or 2.7 fect per
11a1'; the northeast heap built itself up
10 fcct, or' 1.1 feet per t1ay. Both of

thcse rvere lecovely by rise of Iiquicl,
the lake at a late thlee-quartels as fast
as thc lirevious subsidence, and thc
noltlieast heap fonr times as fast. The
cvirlcnce fol movernclt of the floor irr
places uot overflorvetl is furnished b.y
the ccntlal floor at the ccrtral r:one lo-
cality rvhich lose 8 fect in nirre days, ol
,9 fcct per: day, ard the southu'est lieap
u'hich at its summit rose 3 feet, or .il
fcet pcr day. The evideirce from these
trvo points alone js inarlequate, but it
would appear that the bench magma
rose but little cluriirg the week and it is
probable that thc mairi lava colunu
sLrbsided somer'hat, especially across
the northrvest iralf of thc pit, compen.
sating the effervescence of its sub-
stancc in the numeroLrs florving vents
on the other siile of the circle. It
shoulcl be rrotecl that th e south rvest
hcap aftcr recovel'v l.as still 10 feet be
lon'its rnaximum of Jan.25 aniI t]re
central floor hacl just recovered :its
ler.ei of tha.t date. The repeated heavy
floods which poured into the north-
r.cstcrn legion durilg the weeli still
faiiecl to fill it or recluce the grade
{rom thc north lalie in that clirectiol,
crridence favoring the vierv that the un-
derpinning u'as subsitling. This may
havc been compensated by some mass
uplift under the main lake and eastern
verrts, but thcre l'ere iro fjxeil objects
thelc, likc the folmer crrag-s, to serve
as bench marlis fol neasur:ement.

\\'ith a vien' to ilterplctation of tirc
probable movement of the rleep lava
columr at such a time as this it is in-
teresting to mahe comparison rvith the
wcck of November 22, 1918, r.vhich
endetl the subsidelce of November 14.
OrL Novcmber 17-18 the )iquicl lava rose
1!l f eet and the berrch magma, r eple-
serrte:l by the central crag, sank 1{
feet. This r.vas a culmination of subsi-



tlc'lce uhcn gls \\'as relcaserl from con-
firrcment and irrduced effel vescence.
Tbe prtsent period appeal's to be in
[e',.til x rttlrrtittlliutr ol ri.irrg, rvitlr
li-il*.1v:l stilrrrliolr cri.is irr lhe in
telnal flessure-s of the lava columl
ald corrseqtcnt lelcase of gas inclucirrg
ef f clvescence. It rntry r-ell be tmt:
that an ovcrflo$' like the one ill Jan-
nalJ-, abstlactirlg many hunclr'ed s of
1e11s llgight from the top of the lav:r
colunn, brings about effervesceltt:e of
gas somervhat as in the case of the
ovelflorv of a geyser pool. In the geyser
lc.leirse of plessul e .lon'ers boilirtg
loints antl explosive ebullition fo lo\{'s;
iu thc leva colurnrr teleasc-: of pressure
lol'els saturation poirrts of gas rlis-
solved in. glass arrd cffervescerlcc fol
lols. ln both cases a foam forms at
tire expcnse of the fluid benelth' The
cxcessive liquitl lava of tbe p:rst tro
molths is stch a foam and its lisiDg
I lJ or erl lott irrg is not rtoi ' "1 l i v c

meirsul e of u,hat the stiff er snbstatlct:
below is doing.

\\rith this itr niirtcl it is culious to
nott that the cl:inograph, rvhich has
corrsisterrtly sho$'n eastrvarcl tilt rvith
rising bench magnra as rneasurecl by
the crags, and rvestw-arcl tijt rlitli silh-
ing m:r-gma, has riirring the lra-qt llort
night, shorvrr stationary or !liliht1"\'
etistwarrl tilt dnrirrg thc spcll of sinli'
ing licluici last rveeli, trncl lrotiott nccti
rvestwarrl tilt cluring tht-r time of
strongiy rising lit-1uicI this u-celi. The
last giimpse of the ccltlal crag lr'as on
Tebrualy 1, and therctrfter it disap
!ealed, although rro fiou's \\'el'e defin-
itely set n to dlown it. In Ii'obruarv,
1918, at the tirne rvhett liquirl lava
rvelled up thc 189'1 dcpression nortlt
eirst in excessive volumes, atrd the
clater floor othelu ise shorvecl iittle
change, thcle rvt't,s a similar abellatrt
x'estrvalcl tilt, as though effelvescence
lele in fact a rnalli of deep sribsi-
dor(',', ttul irrJi,'eled 1t ulrcP ilt ntor,'
ments of the e later f loor'. Whatever
thc causc, it is a striking fact that the
I'efiruary high lcvel of tioth ycal's
brings the orriv utarked discoldalrces
betli'eorr the alrpalelt lis:ing of lava
t11rd cast\\'ar(l tilt. TLt' expl:rrratiort of

1+

the cliscorilancc by hg is not tenablc' in
the u-riter's jutlgment. Remembt'ring
the Novembet case, when the real
movemcnt of the lava column was still
dorvnn'ard as measuleil by the e rtrgs,
though crags anrl liquicl moved in oppo-
site directicirrs, and the tilt w:r.s to the
\\'est, a91'eeing rather rn'ith the crags
tharr with tho liquid, the suggestion is
strong that the rise antl fal1 of the
liquid lava is not necessalily an iridex
of the rise and fall of the lava column.

On Saturday, February 11 1919, at 4

p. m., the lahes stood higher relative to
the floor ancl the fumes wele thittler'.
There rvas no puffing, tl:Le northeast
heap and east cole glorvecl through
craoks cncrusted rvith salts, allcl the
noltir fioor cone rvas flarning. Tht:
main lakc ha.d 15-f oot rvalls and u'as
clustc.d ovcr, rvi.th bortier fourltajns
east '.1rrd \\'est. The southeast polrcl

hatl overflor,ed its east end and the
wali ncst of it uas 12 feet .higlt. A
fourrtain bubbletl up steadily oir its
l'est sicle and thc're was fountaining
bombardment against its north rlall.
'I'he north lake rvas also crusted over
.rith 10'foot $-alls antt bordcr fourrtains
nolthn'est.

,\t E p. m. the night vierv shon-ed at
a tlistance marired incrcase irr numbcr
of fiery arcas. llhcre rterc glow spots
:rt the 1akes, the ccntra,1, rvestcrn.a-nd
nolthern cones arcl the s-est heap, artcl
the spray of the main and north lal(es
was flung above the edge of thcir pits.

C)n Februaly 2 at 6 p. m. the lakes
r,r'erc brimming arld buildirrg ramparts.
The nolth lalie had overflorvecl exten
sively across tlie irorthn estern part of
the floor', maliing a widc pool against
tlLc u,all in process of cracking ia,n{l
fountleriug. 'lhe main lal<c r-as stream-
ilg eastwarcl ancl bombarrling its cast
rampart. The southeast poncl over'
flow-ecl eastn'ard siuggishly with inter-
luptions due to the burstiirg of its
crust by gas generation of a, fountain
ard tcmporaly subsidelce of one or
trvo feet, follori'ed by recovery. Thc
southl'est poncl r'r.as fountairring. Tho
south rr-all cone rl-as builcling up b;'
foriutain splash alrl the east cone hatl
liecome a latch of flaming and spray-



jrrg ,'r:rcks o\ ct' x latgo chrmbel belorv
t iLled n itlr {orrlrlninirrg ltrv:t. (i:ts I't'es'
sure \1 as lerterl'ec1, the north colle was
fla,rning from glowing orifiees on its
rvcst side, thet'e tvas some hissing anc'l

the celtral and rvest poDd oones wele
flamirLg chirnneys. Olc of the flings of
splay c,n the east barh of the ma:in
Inlie'burnecl rvith a yellow flame for a
fcrv scconils as thoug-h it rvere a sllasli
of lierosene.

On Febluar'1- i'] a,t l0 a. m. tlie lahes
rr-ele overflor'ving so that by noon the
flool n'as covett-.il rvith flesh lar-a east
ard nolth flom the mairr 1akc, north-
n,est flom the rrorth lalie and sotlth a
sholt distance from the southrvest
poril. 'Ihe south rrall cone had be
iome a much higher ring shapecl pot
belching bubblcs through a heavy me1t,
thi, ildividual bursts lifting thc rvhole
conc suttouncling thc pot. Next to it
was a second corre hissing through a
live spiracle and this relation con-
tinued thloughout the rr'eek, thc hiss'
ihg gas vent being maintained appar-
entli as an essential valvc mecharrism
of the overflou'ilg pot' The cones
r,ele :rbout tl'o feet belon' the i'im crf

the pit and 20 feet arvay from and in'
side of tlrc rim' A flot \vas I'ourino
at noon castn arcl antI northu'arcl
flon-r this pot along the base of the
n'all a, fe*' fc'et under the southeast
station and other fresh flows hacl been
ejectecL from this veirt along the t'all
ei'ack tor,rlrcl the south station. Here
thele rvas tumescence of thc floor arva.y
flom the ri all dragging open and tle-

1r'essing th.e margiiral lava.
The lalies n'ele again contracting il

aletr by the buiiding inward of grotto
lamparts rvith spattcr domes over six
feet high. There r-ere four or five
fountains in each of tlie large lakes
ald at least orre itr thc southrvest poncl'
The crag remnant hari tlisappeared.
Thc rrorthcastcllr aucl southu'esteln
lLeaps lemained cluiet.

On Tuesday, February 4, there rvas
pronouuced rising of tbe lahes in the
mornilg ald at 6 p. m. At !) p. m. thc
lakes welc t1e1;ressccl tliree feet wjthirr
thcil culis and rose somcwhat during
the next tu'o hours. The southeast

lroutl, nt filst almost irtclistirLgtrishable

unclcr a crust flush with the floor,
filally burst its clust ancl revealctl a

circular basin 30 feet in cliameter, first
flames antl thcn fouritains appearing,
this being follov'ecl by subsiderrce of
tlie porrcl lea,ving red hot banhs five
fcet high u,ith stalactite drip ald tum-
blecl glorving marginal crusts over -

halging in places. Thereafter the pond
recovered slowlv. 'I'he main lahe, a1-

though only a short distance away anil
apparently connectecl with the pond,
for thele is a flaming veut between the
two, clid not parta,ke of these rnove-
merrts at all. Similarly the north lake
hacl a sinking speli quite ildependett
of the nairr ialie. All the lahes antl
lava veltts ale at different levels heltl
np bv differential gas pressure' Thc
u,est pond is higher than the southwest
ponrl, the latter highcr than the south
east poncl, the southeast pond highel
than the main lake and the north lalie
lor-est of all. The northeast heap and
the south cone produce flov's at still
diffcrent levels.

The northeast heap hacl completely
revived and a puddle of lava on top 10
feet in clitrmetcr n'as fountaining con-
tirruously a-nd feerling florvs I'hich
pushed clov.n the $'estern slope of _the
heap. The n'hole structure l'as higher.
ThJ south wall cone n'as flaming, the
southr.cst ancl rvest ponds showed- occa-
si.onal fouutains, the east colle \ryas

f iletJ up, bissiog noisil; and slrowirrg
sl'alp spea 's oi' burrrirrg gas, a nd

flames p1.r.yed above the central colc.
There rras a period of very strong forur-
lainirrq ar 2lrigh level altcr midnight
t ul the tte-rt morning the lakcs $Pli'
lon'cr and the pit somewhat smokier. It
shouid be said that u'ith the I'evival
the fumc had greatlY diminished.

Or l.ebruary 5 towartls nooll tbe
lahes rose anil the main lake ovel'-
florvcd. The northeast hcap hacl clevel
one.l a larsc colre un ils 'utrrmit. -{t fpl m. tl," iir u a. dull, but l lro suntmjt
nusts of tlle rrorlhe:rsl heap \\ere
cracking up ancl sinking, sholviug a
pool within.

On Thursclay, Tebluary 6, from 1 to 4
p. m., tlie iakes lvere about the sarne.
Stleamiug in the maiu lake was cast-
w:lrd alrl its r,est arrcl uoltheast grot-
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tocs rvere cu'taincd rvith stalactites. burst opcn nnd fountaine,l, violentiy,
ii,. "o"iltotl 

pontl was somewhat nrakilg-a* ex(tl'tiollrl dispia;' of fi'c-
lorrer, sLuu in1 a'Slurrirrg ,'dgc. anL.l tlre \vol'l(s'

.soufh'wall coie Lid re&"tli' proLlucc,l During the clay the northeast heap

i,,,""i fi"it" ruhich liad 
'ourci 

all thc s'as qui-et antl iis summit co.e c1osed

.J"1,'t"-1it."";;l-;i"ti;;r.' Ttre co.e at Lut i. thc eve'i'g it brok^d ope., pilecl

ii*. .-"t';;-;ii oi'ih" "nttt "ast 
heap higher a.t1 ilrou'ned the former ro'th-

f:r,,a f,r."f..ri down on its northrveste.tt "ait station untler lava antl extencletl

sitle so as to leave an c,!c11, ove1l ole} fltt'heap towards the no.rth and west.

" 
-1,,'r".igr,i fcet jrr ,lirmerer. (.o\ ot.e{l ( )rr this tlav tbe notth. le.kr' wtq suf

"itf, " 
iieav_v skirr rvhich inflatetl rounded b.y six s1'mmet.icel haif-rlomes

rrcrioJirrllr lik,'a blllonn, an,l this tvrs and ''urfai'r'c'l gl('1 toes' Tlro ttest purr'1.

f"if .tt,J;y " L,u'"i ot gc" and slru-l l.r' corrc orr tlre higll .slu1'r' 61 l.lre trcst

lava ftor. i1,e u.re' np"r,i.g. The-rrbolc lclllr \\'as a fountainiug' pot but thc
i;;; ;i;;;ii;r. o"ur' he:r.-vi11' -cnrste'l sum-mit of the beap had -gr\eatly --".1n-

oliii, o" .tn"gate flat top ext'enclilg 300 Iapsed a.ntl shou'ed rro activit.t'. Th9

i,*i'riolti"'"it from tird oven and'-slop soutlieast pontl I'as 
- 
crustecl. over anrl

i""-,it"rri i[ .a1] direutions. Tlre sum- t]re south\\-est ponil ]rarl built threc or
;,,i ;;- ,r,,ri .i.ltt "lrot. 

the lovel of the f our s|atter domes. The central antl

.,."rt *ii.li.,'. At tj p. m. tLerc u'as rolth iorrcs hacl diminished in bright.
,i-,,o fo.ltai'ing',.'d a hieh icvel ricss ofi irLca'desce'ce. _'I'he erst cotttr

,, iif, L",,f, tr,rr.,-riug:ftn,. the chimnc,vs. co'tiu.cd to pnff as a larg'c. rro:l of
'"Ci,, 

f,rli,f"y, Teli.uary 7, 1919, thtlre glon'ilg cra-cks ovLl' 
_a .conoealcrl chtm-

r"*""""ttt"i'Ligh lt'vel ai s';ti a' m- i;s1 1vll1-1s lava could bc heercl pouril'
antl t broad flo-w from the south rrall ilg'
nnu" 

".,rea,l 
arross the 'im of the pit For the *-eek e.dirtg at 8 p. m.,.Fcb.

"",l ZO"i"a' h:rt,l< [r'orn llre tinr ull fh,' ;, ll,ll'. thc inslrutncnts 01'the \\'llilne)'
east side of thc south cone of 1918 cLnd I-abolator;- uf Scismolug;' hevc rcgrs-

"a."i 
it* maiu volumc northeastwartl terer[ ]ocal ealthqual'cs.as follorvs:

;""t i.i.i,l" the lim as befole. At 11 Feb. 1,3:14 a' m' and 6:29 'a' A'; Fc'b'

". -. tf ir I'lurr lrad , 11rsttsd ovct :tn,l 2, l2.11 a. nr., f,'lt: Feb. l. {:.13 e' nr',

;ir"-i.k; *"r" lorue'. but a live flog sjig111; Teb. 5, :l:07 c' m. anrl E:2{ p'
*r. nouri,,{ I'tum lho \rost f^nd io m.lLr"tir sliglrl' A telescism uas-regi''
,r",,1 'rhe 

""i, 
to, of lirc f it. .\i:t p' m. lnro'I rt l:2$ n' m"Lqrl'ii.l ,1911), trot

iii.' -"i tlt overflow revii'erl anrl prisherl rt-'poltod last l-ecli' This shocli showecl

i,r;u..a"r;i-10 re"l t'""the" bach frorn the alinost no effect ou the cast'u-est il-
i:;* orra then i[eveloperl tu.o florvs just stlumetrt,. r.nd 1'ror,ru.nce'1 .1ong. 

rvavcs

i".r;,I il.. rim, r,toting east aird u.est, only orr the nolth-south end optical in-

tle *'estern ot. "or.u,iit,g 
steeptf into st.rments, srrgge'sting an.origin cither'

iir. ,.,uii"to"L utt,tct tt,"-ilJ *o,itii .or-t. tlolth or south of the station' The clis-

"u,l 
fln.uing thence to a point under the tancc n-;'ts not indicatccl'

south station. 'L'h" so.,icg'-" "t 
,tort 5 nfie roseisrnic motion has been motl'

feet ebove the level "i'if.. 
ti* oi Ha- ctately strong- north south and slight

lemAumau, an opelt o"ntt--tot tt"tlt the east-r;est' rvilh some temporely irL-

southeast rvith a f,is*i"g' nna- ln-ing- "'e"tc 
n'i Feb' 3 ald leb' 6' The har-

spiracle cone besitle it." At 8 p' "i' 
moric. microt]emor \vas strong Feb' 1'

the overflorus ,u.." ,"...*'"',i'1"'t'it1 i;; Iqb' 3 and Feb' 7 ancl strongis)r at

a ra]'ro\\r tonguc 400 ieet 
-'tllt"n 

the othcl' times; the spasmodic trcmor of

slope trcross the nerv ttuif' ulta 
- 
ot6i1- cluick^cr perioil r:as strongest Feb' 1

*.ise sent yolumjrous iii"ar'..""*'ile autl 2 an'l decreased thel'eafter l'ith
floor insicle the pit, tempolarilv clrorl'tr- sontc revival Fcb' 5' the maxima uota-

i.!- tle so'heast lori.t"'fi .''' .^f "t 
bly . 'ccurri'g 

on the clays of local

;itL ;i;" p.,i"tt"i.a the interior of tle cartliquahes'
stone sheltcr on ttte cast sicfe of titc pit' Jhe clinogtaph shot'e'd a turnittg
prohahtv at the same 

-tinic 
the north poi[t flom slight. east tilt Feb. 1 to

;i.;Xi *.i""f 
"L..'' 

o""lliott.,r. The t cst tilt; the seisrnographs slr o*er'l

nir urs r verv L'illia'l 
-snmircle rrlrile cllrt'qe {tiont tlotlh tilt to -orrlh' The

iil"ri'',,i*r,i ir""ri= "i"ll ir,'progt".=. Tlrc ncstet'lr- r;lt \\rs st'ong, dcc'easin3'

i,T;i,i,i;-"."i,;;"';.;:;;'ii,6 
'i,"tr, pot from leb. z to Feb. 6, the mericlioual
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component of the seismogp'aphs shou.-
ing inoreasing south tilt to Feb. 4, with
rlccleasc Feb.5 and stzrtionary cortdl-
tion tr'cb. 6-7. On }-eb. 7 the clinogr:aph
also showed stationary tenclency.

-a' 

-
Feb.15,1919.

I)uring the rieeli encling Tcb. 14,
1!11!), tlie l:rkc's harc somex irat snb
sit'led ri'ithil thcir cups, the floci'has
bccn statiolary as a rrhole, ald the
ruortheast hcap has built itself up untiL
it starrds 2T feel abovc the east sta
tion an<l has pou'ecl forth bulk;- over'-
flous ccimpletell' sulroundirg the etrst
elr storre shelter and bulving the bei:rch
mark of tire Lrnitccl Statcs Geologir:al
Survcy rrhicir l'as sct in a small ma
sonry tablc ncar thc back oo'-ner of
the shelter.

These flon's from. tht-: noltheast ht'a1i

I)ushed eastt'arii across thc lim of
llalernaumau antl l.50 ft'ct be"vond so as
to crrdNrrler lho rroodctr lrrrt L,r'lorrging
tor t lie Obscr r rtolr'. Tlrc lrrrt $ as tc:
coldirglv lemoved'antl lcbrilt on safer
glound 200 verrds falther noi'th. This
is the fourth timc that the little
l'oot'le.u brLiltling h:rs bcerr moved. Thc
fir:st builrling r,as crcctcd by llr. 1'trr-
rct in 1{)11 orr the east tlm of fhL: lrit
ad,jacent to :uid north of the stone shel-
ter and its site was idcntical with 'tirat
of the berch mtrrh just buried up.
Orring to molestation by varrlals thc
hut *'as iloved in '1912 to a point ba.ck
of the nolth rim. 'Ihi s place provcd
fnmy frorn thc hot craclis and lialf of
thc building l'as tlansfen'er1 in 1916rto
thc position hii-cli from the east rim. In
11)18 the part left at the north \ras
torn r'lorrn arid rebuilt in the Obselva-
tory glounils and its fornrer site t'as
invadcd by lava spatter r.ith much
burning of clebrjs rlhen 'the eruptive
corrcs f olmed Nov. 1, 1918. Tcbruary,
1!)l !), cornlie's alothcr moving bccausc
of lava i'lorv. It n'orlcl be impossib)c to
lrltrce a, station a.nyu'herc near the pit
margin n'hich s-ould be immurte, unless
it rvcrc built as a stceL towcr.

It is pcrhaps not gcnerally lcelizcd
that cluring the last .ycar the lava col-
umn has through liquid floodirrg over-
topped the rim of llalemaun.au on
eleverr separate occasions and at ninc
clifferent piaces. Six of theso a1'e con
si.ilelablc o\'orflows extcnaling tlrol'e

than 100 fect artay from the pit and
the ot.hers rvei'e driblet overflo$'s which
tlicl not travel far. The southeast
flrirvs of Feb.-l['ar., 1918, r'ere the most
extelsive, those of Nov.,1918, to the
north coiie next in actual length and
the f lolrs of Jal.'I'eb., 1919,, horr' in
I Jogress. lcttt.l to fill 'ome of the gflns

casi.:orrtlr atrcl soutbrrest beltrectl llte
tirr oer li"r lnc:rlitils. .\lrgust of l9lS
t)toal rrrlJ rlliblel ovcrllouilrg of tlre lim
i,,,r'tlr arrd suuth\\ cst, bul tru extetr.ive
flol's. If tLe present orerflou'ing corr'
tirrues as last-.1'eal until the equirrox
irnd be1'ond, there ls ample time for ex
tc;tsive fJorvs Yet to t:ome'

The measuremeuts from the rim at
the southeast station have becn as fol-
lows:

f'Iajl lalie'. Feb. 7, 14 fcet bclol' r'im1

Northea-st heali, thrcc feet above rim'
}'Iain lake, Fe6. til, 25 feet below rim;
Northea.st iLeap, 1(i fect above rim'

ll scr ctt ,l:rt s thc llkc 'lrrlt I I fet't'
r,r l.ti fcct p",:,lty, uhill tho noltlreast
i,eap b,rilt its,'lf u1, l3 fccl, or l'9 fcct
lcr' (lt\'. Ollrcr poirr{s \rol't' itr gortelll
st r tiol al t-.

Ol Sairirda-v, }'cb. S, 1919, -at uoon

thor,'srs llo lultlrol'flonirrg ftnrrr tlrc
surltlr ( ,,llo, t hc {l0oI slro\\ ('{l inct't'asr''l
an,ul., i,, the soullr t'cttttal lngion rrrd
thu lakos slooJ ahotrt sir feet belott
tlrcir banks and appealccl rising' 'Ilfc
en.t .o,.c ri'as hissing. The cone ou the
r""r*it of the northeast hc:rp had be-

come a sharp horn irl profile as 
^seen

filom thc loriheast, this structure folm-
irrl llra I'l{,trtrdilr{ cove)' of alr ovcll
lacirr:] rrn|tlr rvirhin uhich I cit, ttlet'
crust,.,l 1 oo1 hcrr cd slrrggishll" Tront
this vnrri ertensire tlort- flous lra'l
r,i cd ut-r notthrrlrd lttd ucslnat'd.
'Thc floods from the soutlt Ione ott
the previous night hatl pourecl volum-
in.ouily lorthward and south*'arcl I'ith-
in, thc pit as rvell as outside of it to thc
southeist rr'here it hacl crosseil the trail.
The flon, northrl'-artl had ciossed the
soutlLcast pond and eviilcntl,v had cas
cadcd into it. Tltis ltacl beeu joiuecl by
other flox's frorn the maiu lahe ancl thc
lava penetrated a. fcn' feet into the in-
terior of the cast shelter. 'lhc flou'
southwarcl hacl surrounderl the south
station and just west of the station a
stream ilO feet n'ide closseal the edge of
the pit ancl flov'erl 200 feet beyond to
thtr south.
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Ilr-tensive fresh floods hatl resultcd n'erc.great aceumulations of stalactites

from the overbrimmiirg."r'ii.t"'*tit o"a^ ifie gas-blistererl .sliin on tho Lalie

lal<e so that its ]'o*i'o"t.-'..,n, 
--ol1 

,or{o"" rry'as incc-*santly drawl inio the

r.lr:rnge,l an I thc *hnln'l'"ii,.,tii,::-.r":;, grni io tn,,,'tri''-. Tlie 3r'orlo :r1 thc

reE.ion corerccl $,ith t"".tr"'ioolo. 
- 

This iYest toa of ttt" Ialie rr-as-a. s1'rnmcirical

tafe *as cvell now UrirJ,irii'g i."d';p" ;;i .i'ith a cui'tain of drip :rc'oss the

lerred lea.l;'1n ovcr'florv aguln' Laler opcrrili- irhiclr uls latct secn to fall' -\

aboui 9 n. m. nrole c-*ten,ii? l lutts het e ]rissing -nilr''le hed fornre'l :rt'or u I

tooli plat:e. vent mihtmv betl{LrPll thc southeast

On Febmarl- 9 there r\ias nu sl'cuial 1)or'i ,u"J tf'r6 maiu lalie' Thc north

activitv in the momine ;"i ;,r-tht laie 'cone- hud- b"tott" incotrspicuous' Thc

;ifiernoon the summit o"?"it'iit"'tt";i;' ;;;'h lahe had enlargeiL antl become

,:^ri-- 1""p eruptt'd vioicltlv ancl c:ircular'
.lLrLnp:ed the direction "f 

:'t:''ij;ii't ft;; 
- Ai.4 ,' m' the actjor at tlic north-

r;r,rtliuard to sorrll,".ttt''"iJl'" i]"'t "t'i cr-t .l'nai' hatl irtcrc:rscd. and fluus ucre

e *ce threatened the east sheltcr a.tl the pciurrlg 'frorn the s.mmit southward'

rov(lrnment beirch marli. AII through T1lis sirnmit non'stood fu11y 20 fect

thc cvetring this 1ot ";"' rnA o 'r'"'fiig ahore ti'e ilonl nt rlrc oast slrellcr" nttJ

f ouritain l'hich made ""r"tlili-ti' 
Ois" at the ""tt 

ttntio" tlie rlhole'lnorth rim

rrlav qr,d shorve,l ,t ^ 
ailt.,,,l"'"."i ,"'* lr ar'r" fli ,\\irs rru\\ '-ut o1'f-ftorn rion'

l,ili 'i;ll',iii*."i1r,"'r^r.".'"i.o'"","'r"'i .. -\t rriglrl rlrc \i'l'\r {r'r'm \.olr'Lrru

irrcnts. rfottt' "iiotitta 
linr' fierl- etcas at I{alc-

-\t noott \[olrdal' LcL' l0' tlrc lll"'s n''"*ti''"'naiti"l- th"listrrrrt r]crr ot'

shr'1,'d itttret clirrs anttii tii i""t;j;i;' tlrc pit rr'no:rt'likc thc liglrr' of r i"tvtt'

1lr" sr,trtir ( one \tirs q"il-l '"i.1"ir'" 
"i-'] 

u" r'"""'r" ' Feb ll' rr {l a"T;"il]"
cortc I'a,l flrlarged ",,'f 

'"pln"O ''' f'"" ilnll,lrcasl ' nno n'- fourr'l *hrln'l'oiilt-c I

tlrinirrt pot in its centeli At l':r' nl oll tun of tl'n I'eap $illr 'tceolldxlv
1hc rrorlhclst htcp l'^'l ,ritl *"i'"'"i"'i'l l'n'nn linuls or 1'lrtlolms Id'iuirrirrg it

ir.. str'dinq foutrtaitt, r,"i'irti'''rt"a'""" ot' 'l'n 'luJ *l'i''li lrad 5qc11 s6ntees {or'

d*inrllcd to a sltrggish fountaining pot, the tu'i"t" overflows' Thc northetrt

*hi1,, trickle rtor"* lo.iJa";;;'i li"'i to'n' I'aJ-stop1'e'1' "tl9 :-t:t-""" 
flu"*

1,iJe,l rr1'lo|o ancl rnt,"",]'"irt""tl;l";'"; t'"4 p'iti'na 50'f""t {rrtlrer an'l dliblcl

1hc lrctn. 'l ho 1r''\\ f f t,,t f'tua 'mrdo lav:r .tttt-ln molioit' '\ f rt*lr lobc oi

nrrr,'lr t|ogIos: .o',tl'"1 ']'l ;';';tt 
'ii" llro flon"l't; lilt'd u1' {irc {eet high' rl'

floor of the pit n.,t u"tito'of"bi;;t-;i "to't ""ttpittit;- 
riltiog the i,.terior of

rhem rrrr lushnd ro..r r"'.1'li.t'J,li:l ;liil;j',1l".ll;"lili.:'iill;"I:H"ll;;the north side of the slonc slreltPl so '"t ""d.',i..'" it " i.t.". rnnrrir,e,l lorv
ns 16 nro"s tlro uld traiI artd herd berrch

st'aisht to*.arrls th" 5i":'#i:'I";;i ;;""!t ih" north 1akt" n'hich hatl oc'

200 f eet ar-av. This flo."-rracl harjrlerecl c'asional'" brimming spells ri'ith high

irr liglrt hrittle slre ls' tt 
'l'1" 

tt;;;l"i f"u''r'ii'i"g f he 'urrrhotsl 1'orrJ rt.ts

erlgcs antl some tell(lnlrcv to 
'Lr 

Sttucl- lertpttiit 'l'u'r"'t ovct httt ofcasiollallv

ure anil ri'as quitc oir't"i'"'it H"- iit" ittt' toilu"-riot' In the afternoon the

masssive lumpy l"rr"'"?'if,i"".rn"fi.. ,tottf,".,.i ""i .' hissecl and the flo*s in-

flons from the slme roo'nn' r'tt'irsei i" tix' i' coul'l h. }errd

The souilruest po"tt'il'j'fuilt rrp its four'1ai"ir": in 1l'o easl 'olIc lroi' Tn

slatter domes. ,t.t e "]o-Jt 1u.,, 'n,,.1 the ,righi a-ll tlro [irc holo( \\e|c b|ight'

blo\1.ing coile \{iere .lti;i'''T;;;"ttt;: o" ?itt itorring of Feh" 13 the' tp'if

cr.{ pon,r. had n root ,,ril. "',,r 1...*"- '1,: XXli"l,l,;'f",,1,:',,J,:':ll.]':itX\:ii:
ir tLat' irrll;rtod ct'usl, and n trhitcttcd strtttt
sl,atlor'domo sl ood ott thc notllr tnat tt"'" -lon itt molintt itr thc forcnoon'

gin of its cit ctrlar l'it: 
'il"' ;';i' 

''trrr 
r't n'" u-a" ql^u at tlre sortTlr' trot t lr' a'{ '

part el:errhar".u"oundti'ti'i''"pii-"t tt"tt t"J-tt?tlh Iono5' Tiro mnin lrkc

encompasscrl thp othor"il-o i;1"'i Tlrc rrr'1, 
'uu't''tnJ 

pond ttele dol'ressc'l l5

rrmnlrt rlulllrd the main lako srs vr'tv fcel tt;fl';" ilroir shrfis' llro nnt'tlt lako

heavr ettd co\elod rtitlr l'ele's hair rnd ir'rl il'" g"tln"" rrcle crtriaittc'l lrtll

il;?^i,t f;nialJitg octititv was at a sluggislt'
double crotto oo"trt"url'oi t'ilt j;kt-;;- 

. 'ti'.tl" cast cone one could stancl on

l"i"i'riigi'"r;;;;;;';;;;e: ir...':ir,.rr the rim and loo1i i,rto the open pot four
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feet in diamciei'r'hele the lava rl-as
splashirrg sorne 15 fcct belorv, artcl urt-
tler the southern lip of thc olifjcc a
bright orangc interior clinmbet n'as l'e
realed, hung nith clclicately sculpturctl
ficry stalactitcs shapc'cl ]ilic lorrg
buuches of grapes. Thc entile itrterior'
itclutling the liquid belon' l'as maiu-
taiued al an e\:en glo\\' artd at night a
banner of blue gleen flamc flutteletl
above the orifice sirorrirrg the prcsetlce
of c'ombustiblc gas. The fume to 1ee

tlarcl u'as pale bluc ald trarrspalent irltl
acridly irlespilable l'ith tlte acitls of
sn11rhur.

The northeast and south coues maitl-
tailcd hissing spiracles alongsitle thc
ciusted lava pots rvhich had beerr thc
flon' sources. Tlie florrs folloruing the
,suc]dt n lcvival of thc loltlteast lieaP of
}-cb. 8 !) had bccn brittlc al]il pal]e1']',
tlrc' latcr orres of Teb. 1:l \rele hcavJ-
anil bulbous.

In thc aftclnoon thc'r'c rras iucleascd
hissing ald at 4:0'l p. m. thc rrortheast
c!110, aftc'r spasmoilic liftings of a lid
of brolicrt crlst rvith some spuitiirg of
lava froltt rvithin the gas eorle, sucldenly
bulst artl collilpsctl. Instantlt' a large
volumc of verv licpid lavtr domed up in
artesial fashion, flooded 1he top of the
hcttp, and tlLen cascadec'l south in a
la;,id rivcr of nelt rrhich progresseil
100 fcet in four minutes; the stream
l'as 40 feet *'iile. The stalding fourr'
tail was 10 fect high antl 20 ;fcet wide
and cxplo-sive bulsts shot up 2() feet.
'J'hcle lvas no uoise rrorth tncntiou, a.lLd

tlie hissing stopped. The source quick-
1\. scttleil dor,n ilto a rh"vthmical'1'
gLrshilg spling u,ith smaJl bril'sts evety
iive sciorrtls emergir.g flom a gash pcr-
Iaps eightecrt inches wide' 'l'Lc soul'ce
toirent had an olange led pudrlilg-like
sulface 'bnt the flolv belorv quicklv
stagnated and spread sidervist', the
c.uits beconing rather blittle and
pal)er'\', s-ith heavjer tocs of the ball
ir-pe emerging later' This floll con
tiriucd all night, arrd thc fourttain
brrrsts zrt thc souroe clrindled :lftcr
mirlnight. The flos's rvelc at first
south, later east, mostl,r lilirrg up on
tlre nteriotrs florrs. The 1'hcrrom-rrx of
this orrtLrlnak rroie tike llrc rttrc"tlting
of charnpagne, and the surlclctr fortrltaitt
las clearll' a gcysel effest due to re
leasc of gas piessurc. This fountairL,
flol'ilg for many houls-, stoocl 40 feet

above the ler-c1 of the main lalie of
lava. onlr 360 fcet away southwest of it'

Thc ricxt t1a1-, Friclay, Feb. 1't, -1!)19,
thc nes flciwi rl'erc. foultl complt'tc11'
surrounrling thc east sheitcr alrd tlttr
11. S. benih mark n as burictl. Slorr
tnovittg {oc: tt pt'" nrlshilrg aLlnd .iti tlrt'
frctrls. 'l lre c:t:l lt0tti rrls tro l'lttltct
atlvalceil, l-rut more sprearl out atrt'l

r'ilerl tl1', l,rrl tlr,' sorlth frotrl hl'l

"utrn.l t't'nttntl the sht'lIcl', L,rtticd ntorc
of tho oltl trail, advalcetL tovard thic
eirst cotte. anil lear'lv leacherl thc cast
statiorr rnouumelt' The flolvs rveltr
norv high bulbous masses of very solicl
rrlh,'pltoe. 'l l'c rottc t,lr lol' ol' llre lrelp
ir r- lrissirg sliglr r l1' Lu1 tr"t ulr''ll'

There tas liitle'chalge in the lalics,
sr'r':lv COUI'l b'' Seon ilr tlrr'\\osl glOttO
(rf liro lririrl lll't' llrrotrglr arr olifi' c

11fu6vg the cr:t'tajn acloss tilo s^1'otto clr-

i..t.a. The rl'est cone trppealeil itt-
c.rcasing in height ailal in the evenittg l't-

le"iuecl'pot ori to1 of the 
"r'cst 

hca1r

s'as fumirig- ard flaring.
Il the \\'hitne)'Laboratory oli Scis--

uolog1' there rvclre l'cgistere'l -sm-all

local'earthqutrlies at ll:'14 p. m. I'ch. 11),

aurl at 12:i:i5 a. m. and 8:08 a. n. Tcb'
1.1. \Iicroseisnic motion and ni(ilo'
tlemor both incrcasecl to stroltg tr'ell. l0'
othorwise theil vibratiotts l'elt' motl-
clate. The movements of tilting indi-
catcC l t're mosily slight or stirtiotlalY,
but thcre \\'as stlong t'outitrurlus tlttst
tilt from about:l p. m. Teb.9 to 8 a. nt.
Teb. 10, anrl short spasms o{ ulusuallv
shalp cast tilt ol the evetring of Te}.
111 a;rd about '1 !. m. Fc'b. 13. Thc filt'-
ing r-as slightlv rvest Feh. 113 1'1, i*'i11,

terclency to turn east$Iard ol Teb. 14,1

The mclidiorral component rras strong
rolth Teb. 9-10, slightly lolth Teb. 14,
antl on othel cIal's siightl-v southu'arc'l.

+*+
Teb' 22,,- 19-19.

Dulilg the y'cck entling Triclay, I'eb.
21, l{}19, the rrorthcast colc cortinucrl
its spasms of oct:asional ovclflox- for a
fel' dals and tben bcc'.rmc quiit. Tht:
top of thc lava column as replcscntccl
br. thc floor ancl lakes ha.s beel esser-
tia.llr* statjonary, thc lakes sinkilg altl
lising thlough a fen' feet. Nerv open-
irgs fillcd rvitir live lava have trppeared
at a pot acl.jacelt to the celtral cone
and il a collalscd clepression at the
summit of tire liest hca.p. Thcre has
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been marked itlcrease of solfttaric cup's anil the lorth lake 20 f eet' Tiris

stailing extending "o,'tt 
"to ;i;';iltt *titl" - th" latter: about 17 f eet lorver

rim south and southcast o"i.i(:i"-oi- fr," thar:L the main ]ahe. The mair} lahe I'as

pit yrloper. No .t.o.,.,reo.""it'"tt- ftt']" hencc- h jpher than on thc previous dav

recorderl, as the chang.."'"t"'f.i'.f--or. o,ta theirorth lalic 1o*'e'-' I' the in-

vert, small. terior of the east ccine thc lava was
";1 ;;r: 

';,' rt,'ll irt llris 1'lrce 1o dP surlrrr.r nl'oul l2 {eet dourr err'l 1he

"",]i'n*'t*"ir\ 'l;;'t,;;';'','; "ii""'.n""-ot '',lil J'""r'rrrre frorrr ttnifotm itrcnttrjc'-

Halemtrrrmlu, ,o u,,lik,, 1i" lanrillrr ,.,'r,,.,. in'-i,1* r"rs llrc .plrslr 
^o.n 

the rtllls
I I pit " of af oretimc, otta.. uf to- iol"lit' l: ]ll' h- at the motlent of fling n'as a

diffelerrl frum the ",ugJl'i,ifl 
ti'i'ir' liltl.c hrighttr';cllo,n' Tborc'rvas glotv

1.ear.s lriglt lere's. As olc lnokr dur!n irr tl'" rrrit l"i rt,,1h t'ott, s *hi' h ulter:

unor Huiemr,,n,*u l'ot" rl'" f iii' -" *st 
'l'.r 

rlt 
',1',1':'J.i"'l i,: ll:::d-"f:"i'i, ,inlLli

biuft' of Kilruca tlre pit Iim is p|r' ti'' -\1 lrighl thP gl"\\ ar)ovP- ru( rr'u

rllv oblilerrle{l arrJ tlrPre;;l;;':t iu'lit 'nnl' 
'i-:tlt*t t'i L'right' lborc the soutlr-

l'ii """i"iir",":;;il,'; 
*,n"''*irt, rtr.cc crst rrrrt :urrlhsost ponJs ,lim. an'1

ill"'r,i."t,.-"r'.iigi,l i.u.fi."a itit"" in- pat^e ftamc ft.ttcred over the east core.

consnicuous *r,rat1 cir"iiJ;i;--;;;i- ' oD tr'eb. 1ti about 5:30 p. m. the

;ili;;"r,* ri,r"i,i i.r."r. 
--ctorJ-i.rp"" northeast corc, r'lich had tleveloped

liorr rvitlr a fiel,l gl,,ss -l,orr' I :omi- l\\u lllllrlr*trmirlits. elul'led uglrirr *itlr
r:ilcle of 1olr. rim ta"toiui"g on the mo'lcrate fourltliuirg and put out moro

northwest side, but *o.liltttit, south- flol's rvhich piletl- irp ilside the east

(,ir-t ailJ Iurtlrclst ,f'"',]in, is ,,'nt,t,l.O slr',ltot' rtrtl "i'r't:'J to.llrc,cast' south

l,\' al irtcquln, =u'run"'o'i ftttt""'l'- 
'; 

a.trd .sotrllrttcsl' extctrdittg llre I'rorlt to

i':.i';: "'-t:"u '"i"i.'tr,i."=*'i'ii. tl'l 1lr. br:" ol' rl'o cast corr;' Afta' dr.lt

face is the summit nt'-ifr" t roui flat t]re northeast cone becarne q-uiet' tlic

inner colle ma]ing tL.t i'oiti-? li" Ioltt't.tttrc lorv alrd the glorfl du]l'

greatcI c|ater.. lf rlr,, ,.1;-;,::;';f-Hl}.i; nrilJ ilri,irrI|cmoIl>- drrrirrg tlris

rn2Llmau \\,g1.e ro\\r a" .i,,,"rr'r.l"ali._", pi" pcriotl" tlirested to llrmerous floor

serving.its irrtegrity, tf,. .ir:..ii*i.'lria" poi"t-..uarc r.ri(lr'rlcc of a e,rililitiort cx-

gin * ould .slice i. t.t"';.;l;;1i; tiuti it:outtuiitrilr- strtiouerv' :ts thougl thc

of thc threc rt.'up, .ouiit""ti;''-;;li: ir'lr of the lava column rr-cte rigidlv

east anrl Irorthc.ast, "rri).ir.g at.r,, thc lorLic,l to thc olc'l rim b"r.th,o rc$' over-

inner halves u"a r.orlini tire o1tc1 Ja1,". Tlterc l-as lole of the sensitive

halves as emiilclces in the Ie$' rim of lising arrd fallirrg 9f a"lqw fect which

thepit..\bor,etlie]orr.cliffoftherr'as-sochartrcteristicofthemovemetrts
rorth rim thcrc is *o"n'"ti .*itot"" to of 

-thc- 
f ormer craggy. floor'

,!lr',' ,'i']'.ilii"s ;r"iL" 
'e'out' of "o""t orr IIorr'1ar ' F-ob' ll' aborrt 5 l'' nr"

huilt br.thc:1,nrrli,,q rir"""u.i',r,"""-. tl',1 Iak,'' u,i.'a litllc lrigher'..the ocsl-

i"'liri"i'"""rtint,ur'oi Novc'mbcr, 1918. e'. o'es about eight fcel bcl.rv tlrcir

Thc gt'neral nr.or.g",o"ttt" "i'int^i'ttt"tt 
}im.s .arrd thi: nortii lahe 15 fect' Thc

TT.alemaumau l'toor .o a's .iata"-ittta irr :ictivitv rvtls ulrchalgecl ald much

Dccembcr, 191E, that ;;;ltil;;- i'etl- s1nnk""rose from the iloor south and

sisting ever since, viz: 
'i-.ar";"f*fi of sorithrvest arril somc sllohe alound thc

lava heaping southeast ;i;-;;;-t.trcie north lake. A flow trickled sluggishlv

ol never complpteJ fiif i'ng- no,,, !,*i"=t. orr rhn sourl,sesl f lrnl( of tho norllr-

Thc three places of l'ili.'i";;i;; u"d ""tt 
heap anrl jne ngrt]i911icst of sev'

orcr'{lo* ol tllc pit aie .]usi 11 lpvp erlI itrogrlllr luml'y ''onos 'on 
the sum-

tlrcln let'e lotv hn,r"hc*'r,"i*."n irl" *it "t fi''' ho:'p n:ns lris"itrg mil'llr"

high crags ilr 19]6-17;''";,i'i;ir;]" iii" rl.."itth r:rmprirt of the rnain lake al]tl

crags \\oro tholo irro ttuttl 
''oCt i'ntttn"" -u''t nl rho lrut'lll"lst gl'rlln rlt'nlo lrl'l

thc lrcaps, tlrc t.'l'cate't sag Ji':'ll I't'itrg L'tolict|lontr' Flamr'' rrctc rl'ttltdant

at thc no'rhn""t ,, t,"r,c'Jtl,";i ;i;; ;' ;"? ,u,l 1,,,-,' irr,.l :rpn,'a'od rt lirc follou-

clag mrsscs of 1917. irl;1 1'l:rtc-: A lalnp:r'r1 I'o1 olr llre ncst

On Sntuldat, Fcb. 15, al '1 n' m ' tho sltle'of thp trotth irl'e' tho seit' or'st

pii";#"i.,ii-{rith ;t*li imc'k'e antt ro atrd south cones' a spiracle ve.t be-

markcd gas lr.essule ;;d-;i"-flo$,s in t$.een the rnail anrl soutleast pontls,

motiorr. Tlie souilrcast"""i'r"rr" i*t es ana _filecreg heaps southeast. of the

were depressea fO feet- 'iiiiiiri- 
tfr.it north lelie i.,l eait of tht' main lake'
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On }'eb. l8 about 6:30 a. m. the lakes
l'ele high so that their fountains ruere
visiblc at a distancc. Sholtly after' 8
i1. m. the northcast heap again burst its
northernmost summit cone and started
a spouting flootl s'hich deluged thc
slope northeast\yar(I, many bright yel-
lorv flashes of flame bursting through
thc reJ mcll somc distan,.e ['elotr thc
summit. At I a. m. the flots $:ere
pushing northlvalri arrd noltlieastrvard
on the heap and sluggish flol'ilg con-
tinuecl all day.

About 3 p. m. thc summit cone of the
heap had reformed and rvas hissing anil
lifting a lid of crust. In$teacl of burst-
iug out through the summit, horvever',
the plcssurc n'as relieved by an out-
brcah on the lortheast flanli of the
Itcap trncl thc flow ovelralr thc irighcr
c,lqo ol Jlrlcmlumari close tu tlre rbltlr
si de of the ronnclcd plessule mourrrl,
rr l,i, I sirr,.,' lslI hl. L,ce n I corrspicuorrs
cmirrelce on the northcttstcrn outel rirn
of Halemaumau. This flow pourcd in a
tougue about 30 feet long around the
mound eastn'ard, and another tongue 50
ft'et lorrg pusheil northnard.

This ovcrflorr fillt-.tl and permancutly
oblitcratcd u tleplcssecl a.nrl sheltcrcd
niche in thc rim u'hich hatl been uscd
bv the r-riter as the roltheast trig sta'
tion and r'hich irr Decembcr, 1916, rvas
the station occullied by Mr. Lionel
\\naidc'n n'hen the sketches rverc macle
f or the f amous diorama of Halc-
naumau,

At 7 p. lr. thcle l cre tn,clvc f laming
coles and four lakes. Tho northeast
}eap l-as quict, the north lake dull and
leiatively lol., thc ma:in lake about nine
feet ilorvl, streaming eastrvald and
bombalcling its noltheast grotto.
:\rounil it there rvere flaming vents in
the rampart, on the east, north and
rvest, the rvestern one a high chimney
pot through the top of the rvest grotto
dome.

A pot hatl openerl at thc cetttral cone
locality and s'as splashing alrl flaming.
'Ihc rrest core $ias flaning ancl the
sonthr,cst pond glowed dimly. Flames
rose at thc spiracle Localit;' lbetwaen
the sor.rthcast pond anrl the main lahe,
there rvere high gas pressure artd
flarnes in the fi'agrec cone on the
north brink of the southea.st poncl altd
thc )iquid in the east cone ,Rot :$'Iits

some\l.hat higher'. The south cone

flared brightlv anil everythiug indi-
cated much flaming o{ gases under
pIe ssul'e.

On Fcb. 19 the pit s'as smohy, therc
$'as no special change and iu thc cve-
ning six main glowing areas in the
viel' as secn from a distance represent.
ed the four lahes, tbc west heap airil
the south cone.

On Thursclay, Feb. 20, jtr the morn-
ing, the nortl'L lake was lotr', the main
lake relatively higli ,antl the lava in the
east cone appeared lot,er, colsideratrly
extend:ing the grotto cavern under the
cone. The main lake'rtas thickly crust-
erl and appalently rising. ?here I'as no
gas pressule at the ]lortheast cone, no
llo" s rr cre i rr nrotiorr arrd t hcre \vcs
mucli smolie.

Orr Frida-v, Fcb. 21, 1919, at 1J. a. tu.,
the lava of the cast corlc and main lalio
nas 15 feet bclorv the rims ancl thc
rorth lahe il'as lorv, foutrt:r-ining rroisily.
The intcrior of the east core ha(l di-
minished in br:ightness. Smohe rostr
densely flom the, southeasterrl half of
thc floor sulface, this being notabiy
tl:Le regioir ocoupicd by the three heaps
rrhich have given vent ttt the rccertt
ovelflows. Therc *'as great iucrca.sc of
solfataric stainiirg about the smoliing
alcas anrl this cxtentlctl over the lim
southeast aud sonth, s.hero disagrccablc
fumcs of sulphurous acid rosc through
crachs adjacert to the southeast sta-
tion and thoro l'as much deposit of vel-
lou, ald l.hite sublimates, sulphur,
alum and gyllsuill, at this place and also
lear the old south couc ea,st of the
south statiolr. The eclgc of the inrcr
flool of Ifaleinaumau .just south of the
southcast station appcared slightly
sq'oll en but the measurements indi-
cated no marlied changes of fioor leve1
elscn hele.

Exploration of the summit of the
$'est hea! revealecl the fact that jt hail
caveal in on top a.ircl the revj.ved pot ob-
scrvetl gloling orr thc light of }'eb. 14
rvas fctund in thc mirlst of a liool aroa
in the dcpression, thc pool boing alt
or,al 50 fect long southeast northwest,
and the l)ot a eaulchon seven f'cet long
near the southern enai of the poo]r con-
taining licluitl lava one foot down slug-
gishly bubbling. The q'est cone $ras a

high sulphur staincd glowjilg pyramicl
on the rlortheastern slope of the rvcst
heap and the southwest pond, a.lso on
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the slope, l'as malkccl b1' rouniled lam.
liart heaps a littlc falthcl to the south.

Trr tht cveling thc rnain lake was
highcr, a very largc banner of ffamc
1:la1't'tl throrgh fhg opening on top of
the l-cst grotto clomc anti in all sevel
('oles \rere flaningl ancl five poncls
macle luminous the fume above. The
rrel- r'est he ap pond is irclucled among
these. Thc loltheast cole s.as tlarh.

During thc r-eck ending at 8 p. n.
Irlirlay, I'eb. 21, 1919, thc scisnogralhs
of the \Vhitncy Laboratory registeled
lrronounced local earthcluahes at 2:59
p. m. Fcb. 15 and 6:40 a. m. Teb. J0.
]'Iicroseisms and miclotlemols havc
both becn moderatc, the la.tter decrt-.as
iug somen'hat. X,Ioyemelts of tiltilg
have heen sligbt antl variable-Feb.
15-16 to thc lortlieast, Teb. 17 to the
sorrthwest, Feb. 18 stationaly, Feb. 19
20 to thc -southrcst, alrl Teb. 21 ito thc
n o rth e:l st.

nlalrh 1, 1919.

The last n ct'li il Tr.-brualr. of 1919'
las stliliilgly rcpeaterl at the lava pit
the lrclfolmalce of 1918, cxhibiting re'
rival of strong tumesccnce of the semi-
-solitl lava arould the lalics anil castcln
concs, ard a.long ri,ith this mass srvell-
irig, emlrtiorrs of liquirl lava mahing
spt ctaculal sttrnding fountajn-s, have, a.s

cxlrecterl for this season beforc thc
cquinox, greatly txtenrlerd the overflons
from I{a.lemauma.u to the east, soutlr-
t'ast ard south. The lakes as well as
thc thrce lava hcaps have tahen palt in
overflorving and thc srvclling of the
bench magma undel and around the
lalie cups is plonounced, so that a'l thc
lalies nou' stand as ring-shapeil busins
elevatecl above thc olrl rim levcl of the
1rit. There a1c no\\r six 1a1ies, ther l'estt
cole havilg collapsed to ar oper poncl.
l\ conspicuous resu]t of the leuen'ct1
st'clling is the mashilg uprvard and
outl'alc1 of thc HalernaLrman pit rim
southn est, .sorLth arrtl cast, so as to mel<e
a- lrresslire ridgt- f ror.n 8 to 15 ;f cct irigh
ri1h an elophart's-bach curve on the
sir'lc arvay from tlLe pii. The u'idth of
the uplifted portion of the rim varies
from 10 to 20 feet and for nearlv a
thiril of tlic circumfelence of Halemau
mau this movcmcnt irns destroyecl and
made uirlecognizable the old lim. Simi-
lal rim c1'ushing tooir 1ilacc in Iebrri-

!J

ar't: arld Oetobtr of 1918 on the south-
n'est ar)d north rims.

As the eruptions of tlie x'eeli havc
destroyed the threc most used survor'
ing statious, mcasuremcnt for the time
being is at a stanclst;ll. As the lakt's
have been high, at times overf lol'iirg
and practically level r^rith the ad.lacent
floors, the let rise at thrl eastern sur'-
faccs ]ras been from 10 to 15 iect antl
therc has beet overflon' coitstluction of
a fcrr, fcct at tlie noltheast, south anai
sorthn-est healrs. The placing of nerv
flag stations arrd fresh triangulation of
the altered topograph5' is now in pro-
i l CSs-

On Satulday, Ieb. 22, 1.919, at 4 p. m.,
it l.as cvideitt that a strong rise of the
liquicl lava of the lakcs ]rad startetl.
\\'here on the previous tlay tlie ntain
lake arrd cast pot lava had been 15 fect
11ou,n, these places nos. shol'ecl thc
liquirl onlv tn'o feet belox' the marginal
lamparts and in the southeast pond the
crust las onl.l'one foot belorv tire rim.
Ever"vthirrg ildicatcd iircreased. gas

l)ressure) mallietl by the steatly, quiet,
splal-ing tvpe of fountaining. At thc
southeast pold the only fountain rtas
ilsidc of the cultaincil glou'ilg cole or]
its uolth briuli, elsethelc the liquid
rras coated l'ith cmst; thc splat' spurt
cd ort through the apcrtrires of the
cone. In the maiil lalie thet'c l'e'Ls

stearly stleaming to the lorth and
rroltheast grottoes, u'here thc fountains
uoiselessly flung up stlings of melt, the
flaming gases b'ert incanclescent -cpray
of glass droplets acloss the surfaco
sliils, and thesc in tutn wetc ceaseless-
ly ballooning v,ith gas rising from be-
lor'. The ramparts \{ere again being
built up ri'ith spatter. The north
lale wai tlepresscd three feet belos' its
lim, quite circular, covered n'ith a, car-
pet of crust sn'ollen in the center
ivhish was surroundccl by a zonc of
quiet, high-flung fountairLing undel all
the lamparts. Occasionallv thc gas ac-
cumnlation hurst thc crust atrcl startecl
clacking and founrlcrilg of blochs ancl
central fountairring.

The pot reccntl,v opered in the center
of the flcor of thc 1,'it had built a five-
foot cone, v-hich was noisily puffing
tirrougli glor.ing apertures. The rvest
aucl south cones rlere glorving, thel east
cone pot r'r'as filled u,ith a crusled pud
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dirLg n hir:h lcl't trto flaming openings
on ihe south siile, trt thc soutlt cbne
snojic rvas vcry dense atttl rnuch frec
sulphur vapoi dcposited 1'eilor. crlslals
bach flon the rim of thc pit aroriurl the
southoast stati0rI.

-A.t 9 p. m. Feb. 23 the lalie margirs
rvclc t'our fcet ltigh, the cones r\:ere
flamirg, thc acti.vity as before, and in
gencral tLc only marhed charrge n'as a
slight loleling of the liquid relative to
its banhs. -{t thc nortlreast glotto of
thc. main lahe the spu.rts r-elc cluitc
rhlthmic at one-sccon0 intelvals, the
spra]- $-as flurtg up from 30 to .10 feet,
and outr-ard holizontalh ovcr tlie crust
of the lalie it l as hurlerl from 75 to 100
Jcct. Thcle n'ele occasional flings of
heavy melt r'hich slopped bacli on the
lalie sulface. Thrr stleaming \1'as to
rrarrls tirc active corntr'. Oec:i.sionally-.
thc o'ust, about thlcc inchcs thicli,
rrould brczili up and f ourrtlcr', this being
:rs usttrl lollorvod b1' sli3lrt srtlrsi,lettrc
cluc to loss of gas, rrhereby a red ho't
nalgin n-as rcvealod all arourrd the lalic
rrhich gainccl a u'itlth of about a foot

. hefore lecovcr'1'set irr.
On )fonda"1., Fcb. 24, rro lrnusual ac-

tivitl. n'as obscrveil, thc fume r\'2Is
lxthol dcnsc and srclling of thc bcnch
nrilgma southeast bcgan to ho apparcnt.
,\t 1ll p. m. the north lalie s-art hr[m-
rning ir its basjl antl f ountainin.!,N high,
and after :niclrriglrt ali thc lakcs u'ore
high, thc l'est hcap n-as spurtling \anil
the central cone flaring at jntelvals.

',luesilar', tr'cb. 25, proverl to bc e c1a,v

of sudder crisis. l{easurements at 9:30
21. m. shorved mass uplift of the south-
ea.st floor, northcast heap, southwest
floor and at thc lake ramparts and
thcre rvas doubtless marked uplift in
the smoky region arounrl the south
cone. Tht: central cone lrad charrgeal its
shape and a .nerr straight flol' had
poured from :it across thc floor of thc
pit rorthn'cstirartl. The 1akcs, ob
sr:rvcrl at 10 a. m., 1l.m.and 4 p. m.,
wclc high and blimmiirg al1 c'la.y.

.\t 10 a. m. tlrc southc,ast concrctc
platform used as a trig statiorr \{as
placticalll' horizontal, but surroundetl
):-v cracks hot rvith .*ulphurous fumes
reccntly lleveloped therc. Durirg thc
da]- vcry lalial accrelelation in tumes-
ccnce of the bench n'lagma pushecl the
lim of the pit up 10: feet, sn'elling the
southeastcrr half of the pit floor, tilt

ing bac)i thc concretc station at ail
alg:lc of 20 rlegrees away from the cen-
tci of tle pit and lieeping the relation
of thc inler floor to the relief of thc
lim about as it lrad beel before. Just
north of the southcast station the floor
hacl stood eight feet belol' itl.re fim,
rr'hereas at tlie sta,tion it I'as orrly tl'o
feet dos'n1 aftcl the upheaval these lc-
Iations y.ere the sarne, but the fressule
lidge upheaveil opposite the higher rim
escirpment was 12 feet high and .15
feet rryide lith rcference to the region
back of il, nhereas a1 the statioll i't $as
onl]. aLrout eight feet high arr,l tcn {eet
rride. Jn o1her nolds, the biggost pert
of the ridge of rim roch squeczed, up
came oppositc the place l^'here the Iim
had been highest abovc the floor'. All
of the lim rook inYolved in this lres-
sure ritlge at this place for a length of
i00 fcet l'as the overflos' lava of lt)lS.
'l')re lidge, however', cxtcnded arilttntl
thc rim to thc sotthrvest' thcle ilvolv'
ing the older lim madc of 1894 flos's.

At +:+S p. m. the trvo soutlt e ones,
rvhich for "iome time pest have bcen
rllli"t alr'l sttroli;, snddcnl)' clrrplccl a

flood ol liquid lave uhich 1','uled nns{-
u,ard aucl south\vard, clossing the iim
of thc pit as before at thc soutlh stal-

tion and rin thc direction of the south-
east trail. This outbreak $'as follorveil
almost immediatcly by a similar floocl
through the orificr: of the cast cono,
nhich Iourcd straight eastward acloss
the rirn of the pit on the south sidei of
the east statrion, partially submerging
that station. At 5:30 p. m. there rvcre
two tlome-shalecl standing f ountains
sitle b1- side at the south cone localitJ';
each six feet Ligh and ten feet rvide,
fetl from belou' uniler strorlg pressure
lil<e an artesian $'eil and the pooled
iava alound thc cones was feeding
rapirl hot liquid flon's rrhich cascadecl
soitheastu'aril and u'estu'ard. Thc
flows fo1lorl'ed the lcw trail torva,rcls
,tho loatl terminus for two-thirils of thc
rrlr ,lorrlr llro slnlc,,l15lloving at lpast
lrall of thc tlail flnLl prrshinl I I icc lts
far as the fortuer flo*' from this vent.
Br'5:50 1,. m. tlre standing foutrtcins
chrrrged io s1'urrirrg venti anrl thc
flon's rapidlY came to rest.

The east cone also ma-intailled a
standiug fountain aird at 5:30 p. m. the
flor. ira-d 1'eaohed the formcr site of the
Observatory hut and \l'as advancing six



feet per minute. \\']iere the flow
crossed the rim it u'as about 30 fceit
rr i,lo. tf iris soul,.o llru quieterl rlorr rr

shortlv after thc othcr, or about 6 p. m.
Duling this spasm of flon' the lahes

s'eic high ald fountaining violently
atrd continuously arounri theil melgins.
During thc night the north lake over-
f'or.ed northrvestr-arcl and in the ele-
ning 17 glou'ing points could be court-
eil ir the distant vie\\. of lIalemauman.

Tt is n'orth;. of note that the sutlrlc.n
overflor. u'ith strong turnescence of
191S occurrecl Teb. 23, l-Iereas this
;-ear it \^'as Feb. 25. Such intense
sl-elling, accompaniecl by humping of
the rim of thr.f i1 an,l immediatclv 1'1'".
cctling in each case a spasm of strong
f Iorr,ing, occun'ed in Teblualy arrcl \ro.
lcmber of 191E.

On \\tlcdnesday, Teb. 2(i, at [i:30 1i. m.,
thc fume nas considcrabl;.' reduccrl, all
thc vcnts l-erc alive ald tht-. glon' n1
tright had inclcascd, the pressule liclge
]rad iucreased in height ar:Lcl the south
conc rl'as buiit up ancl spultilg. Thc
old soullr ,'otte ot lgls ,tits riorv er'-
tirely buried anil also much of thc
liclgc cxtcniling south from it. Thc
ellst cone l'as fl:rmilg ltrd thc foun-
tains of the main lalic bombarcled with
unirsual violclcc a lorg strclch of the
north banli of the la.lie. 'llhe north
l:rlic rras similarly active and the uolth
east Leap shol erl summit incaldcs-
ccnce.

On Feb. 27 the uorth lalie nas espec-
ially high, thc fumc s.as rathcl densc,
the n.cst heap pond had built up an in-
rler cone ancl other activity eontirrucrl
as bcfore.

At 2 p. m., !-ridav, Teb. 28, 19111, it
rr'as evidelt that the sr.ellilrg of the
bench magma inc,luded the region
arouncl the north lake and the entire
southeastern half of the pit. The
humpecl rim extencled from the south-
lest side of thc pit ali alound thc
southern margin as fal as a point op-
po-site thc east sorrc. The oontinncd
srrelling harl n'arperl thc non florvs of
Tfeh. 25, brohen the soutlL cone il trvo
2rrc[ iifted its inner ha-1f so as to leveal
glorving lar.ers anil in scver.al places
the inler floor la;.ct. tt uplift had
palted from the humpecl rirn ancl so
s.ere revealed as the upheaved edge in
cross section of the inner lar.a cvlin-
der'. Thc f lesh f lood south hacl ex-

J-{.

tonrlcf sonre 600 fcc't beyond the south
station and thc southeast flou's had
moved a likc distance but wcre s'ider'
and morc for'lie d. The east cole flow
rras about ji00 fcct long aud hatl passed
a short distarce bel.ontl the oltl hut
s.ite.

The 1918 r'im rr"as nol. bririetl un-
clel ovelflorv from the southeast sta-
tion to a point beyolcl the south station
and from a place ll0 feet south of thc
cast statior to a point 50 feet north of
thc lolther.st -statior. The flesli florv
matelial south-southeast $ras itself
rnashed up to form part of the pressure
rim eight to ten feet high. The south
station n,as entirely buried, the south-
east statjon platform borne high on thc
flank of the plcssui'e lim at an aligle
of 40 t'icgrccs and flacturcd, ancl thc
cast station had flozeu casoadcs en-
vcloping it. Thc highcst palt of the
]lrr'c-u|c Iinr, 100 t'cct ttot lh r,I lhr'
sorrthe:rst slat jon. sto,'d l5 lreAl nl'ovo
llre -clrn,'ili ler cl outsi,le nl tht' pit :rn,l
f rom h'r'c it slol ed dorvtr to tlrt' floor
levcl oppositc' thc cast cone.

Looliing llt thc Halemaumau sulfacc
flom the high glountl rrortheast of thc
pit, the I)r('ssule rim l'as sctrtt to llc a
puffcil ulr lip hemming in thc upliftccl
floor r,hich extcnclcil l'cstn'zu'cl flotn
it as a high flat sulfacc r.ith thc coucsr
lava hcaps ancl lalrc lamparts stanililg
upon it at still highcr' levels. Thc up
lift alouncl the lalies had tliminished
thc relativc rc'lief of the lava heaps.

The lalics rvore clepresscd about live
feet n ithin their cups, tho north lahc
rather lcss than the others, modctatc
fountaining \\'as in progless antl dertse
smolie Lose from the southern half of
tlie floor'. The rvest core had colltrpserl
to an open pit 50 feet in tliameter, n'ith
lava splashing a sholt distance be'on
tJrc lim. Thc s-cst heap poril had built
ul) a broad cole 10 feet high, which
l'as hissing in sp:tsms from glorvilg oli-
ficrcs. A harsh puffing of gas n'as
heald occasiolal.ly from one of the
domes of thc lolth lalic. Sholt flol-s
had rcccltJ"v ];oured 0rt or the eastern
side of th c summit of the northcast
heap. The northrrycstern floor had con-
tinuerl to subside and tlrarv al\'ay flom
thc n'all of the pit; jt showerl mar-
einal slnmper'l clusts and cliff roclrs
r'r'hich lrarl tumbled on iNs surface. That
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tumescence was still in progress south-
east was shown by incessant tumbling
of fra.gments in the fissures of the pres-
eure rl m.

In the Whitney Laboratory of Seis-
mology steady tiit to the east has ac-
companied the periocl of tumescence,
microtremor has been strong and there
have been notable' local earthquakes
which will be reportecl later, The
strongest of these, at 9:24 p. m. Teb.
25, happenecl ln the evening of the day
of paroxysmal swelling antl overflow,
was very strongly felt a"ntl resulted in
a fixecl tiit of the ground to the north

ancl east, as shown by all the instru-
nlents.

Very respectfully,
T. A. JATGGAR,, JR'.,

Volcanologist.

ERRA"TA.- January Bu11etin, Vril.
VII, No. 1. Page 3, for iSectiol,:'
line 18, read " Station. "

Page 6, line 1: The words (tabove
rim" apply only to "S. W,. Heap, Jan-
:uary 25.tt

Page 8, table bottom of page: Ilhe
words "above Lim" apply only to "S,
W. Heilp. "

'i
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I{AWAIIAN YOI,CANO OBSEII,YATOR,Y.

__ l'his issue of the Monthly Bulletin of ilreIfarvaiian .Yolcano Observatory is the first underllre authoriry and supervision ot th. U. S. WeatheilJurpau. fn rhis connpction, thp valuable co-oDela-
tion oI tlre Hawaiian Volcano Rcsearch esiociiiiimis acknorvledged with gratitude.

.'l'he OI-,.elrrrur.1 is equiplred with the lollorving
spr\Drometrrc lnsltumFlis l.pLililt a1 llle station in1918 for the special needs of volcano research:
1$o Ros, h,Omori perrdulurns. high specl r.pgistr.a-
liurr ul lo'al orflhqucl(es: ,'r'o opricilly r.e.6rdir,g
seisrnograph for distant earthquahes;'one clinolgtaph registering E-W tiliing ;f the' grouncl. Ayerti(,al cornponeut seismograth was in'December.
1{)18. \pt ul' in {.\perimpnlal opprtlion. These
are seated on conclete piers in a closeal basemerrt
room hNing practically constant temperature, be-
Death the chief Observatory buildinE lear the
lrotol. I irrrp is lclerr"d ro a ratcd chlonomelel,
|h"ck.d rt irrt, rral- by solar obseIvatiorrs wilh alr:rnsit. Bnllr irr'lrumorrts at.o ioaned bv rhe Col
lrce.r,l llrraii. Hruriian .far;A;;d'riti"'1H-S.
T.) is 10 hrs.30 min. slower than Greenwich time.

"'.ra
CANCANI SCALE ON' SEISMIO INTENSITY.

Expressed by accelerations measured iu milli-
meters per second per Eecond.

knl.

I. fnstrumenial ...,...,.. 0.0
II. Yery slight Z.s

lII. Slisht . E.o
IV. Sensible, med.iocro ,..., 1O.O
V. Rather strong 2S.O

YI. Strong . 5O.O
VII. Very strong . .. . 100.0

VIII. Ruinous .,....,2BO.O
IX. Disastrous ..... 800.0
X. Yery disastrous ,......1000.0

Xt. Cataslrophic ...2500.0
XII. Great catastrophe ... , . .5000.0

5.0
10.0
25,O
50.0

1 00.0
250.0
500.0

1 000.0
2500.0
5 0 00.0

10000.0

- Grade IY. is ordinarily the minimum perceiycd
by the senses; anil in grade XtL the accileration,
or rate of change of motion (jerk) I€aches thaiof terrestrial gravitation.

Jn lhe slrtrd;tr,l form o-[ tpport thp rulximurn intpnsitr or r,rplc|ation, (]asiErato.l lrr thp.rrnl,rl,,,,r mrN. o. is given in rhe ( orvenrinnar unir. rhc mirigai. r h" .iilig;j i. ;-';,;;r";"' ;t' ; -r";.;ii.lis.l, lr thri I rnilligal i l. t00 rrnr. p.,r se,.. pel snc. _ l0 4 pcr se.. p-pr 'e,.. ii:ir;, i:rn.",,i _,.,,1,," ;";.,:rl('nle,l ln tnllllS Ol mrllIIefelS pel se'., pcr.spi... caI thpr',,l'Or,,. L,n "rtr,,,..erl irr rrrilliqrts fri:,,,,ii,ii,f,:i,,1eacrh o{ the nurnbers by 100.
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Nalch 8, 1919'

The changcs in Ilalemaumau during
the rveek eiltlilg I'farch 7, 1919, have
been occasioned by liquicl overflorl's of
the lalies anil clriblct flows eastn'alcl
from thc northeast heap. The tumes-
cence of the floor has ceascd. 'Ihe colc
on top of tire northeast heap has c1c-

veloped into a steeplc tn-clve feet highr
rr.hic-h is a very colspicuous lanihnark
crog,ning the summit of the nen' heap-
ings. Tire longest overflorl' of 1919

1o-ured south foi a cluarter of a mile on
the aftenioou of March 4.

nfeasurements rueek by n'ech begin-
ning Teb. 1.1 yield thc follos'ing data,
shoiving the marhcd increase of rising
as thc-- equinox approaches. As the
former southeast station has been de-
stro5'ed measurcmeuts are no1\r leferrecl
to the government benclr mark on a

concrcte-table back of the nolth rim of
the pit. This marh stands llTt)0 f eet
abov-e sea levcl anil 11 feet belolv the
southeast station used in l'ecent sur-
VEYS,

ireb. 14, main lahe 1'1 feet belorv
mark, summit cone N. E. heaP 27 fect
above rrrar'h.

Feb. 22, rnain lake 5 fect above mat'ii,
summit N. E. conc 30 feet above marli,

tr'eb. 2t, majn lake 18 fcet above
mark, srimmit N. E. cone 30 feet above
mark.

Narch T, main l:rke 37 fect above
marh, summit N. U. torrcr 55 feet
lbor c m:trk.

These figules shou- that in eight days

-Tebru:rrji 
14-22-the lake rose 19

feet, or 2.i feet pel day, antl the north-
east cone losc 3 fcet, or .4 fcct per day'
Irr six clays-Febrrarl' 22-28-the lakc
rose 13 feet, or 2.2 feet Per daY end

the northcast cone lras stationary. Irr
sevcir da-vs-February 28'X{alch 7-the
lake rose 19 ft:et, or 2.7 feet lrer day
and thc northeast cone 1'ose 25 feet, or
3.6 feet pcl day.

On Saturda.v, nfarch l, 1919, about 6
p. m., the main lalre overflolcd, the
flooil strcarning eastlvarrl past thc east
eone and extending to the steam clachs
southcast of the folmel sitc of the
rl'ooilen hut. At 9 p. m. thc northeast
heap emptcrl, producing flo'n's rl'hich
pourcd eastwartl and northrvestu'arcl. A
branch of the latter flow extenclccl
north in the cli.rection of the posttl
eracli and surrounded tlLc archcd ]r:rlf-
tlome n.hich llas formerly a conspicu'
ous eminence bouncling Halemautnau on
the lortheast. On this tlay the rvest
heap sent a flon- tlon'n its northrl'est
slope inSide the pit and the south cote
area developecl fivc spiraclcs of differ'-
ent shapcs. Tltese rvere scattered along
the rrall cracli bets.een the uplifted
southeast station ancl the south cone of
recent eruptions.

On ]farch 2 the fume n'as thinner,
ancl at 5 p. m. the southeast pond rras
deprcssed five feet rvithin its cup ancl
covcred rvith a blisterecl cmst, the
onlv fountaining being jnside the cur-
tained cone at the north margin of tlrcl
nold. The mlirr lrke slood thlec fcnt
l',olou-its r':trrl't11, tlrctc uas liro usll:ll
activity in its northeast grotto' and
tlr e sui'f ace of the lake l'as coverecl
with heavy folding crusts rvhich tencled
to balloon ulrn-ard over lisirlg gas, ancl
occasiortal fountains rvoultl pulse unilcl
the crust, agitating it without break-
ine tlirough. The north lake r'vas l:LearlY
fuil to the blim llith activity in sev-
clal malginal grottoes. The cones
elsen'hele shorrecl thc usual glow and

AI



flames, the northeast cone r-as alive
ancl large reddish ycllow flames played
through the opcnings of the east cone.

At 7:15 p. m. the northcast cone
burst open and ejecteil a standing foun-
tain for half an hour', serriling out tu'o
swift florvsr the longer one westu.ard
tncl the shorter to the east. After 7:45
the eruption drvindled.

lOn Monday, March 3, tlickle flos's
were moving on the northeast heap ancl
the summit conc irad clcveloped a high,
broad torver-lihe structurc r-ith an open
slrafl nhere the lava sas -pla-lrirr!{ ard
throwing up jets. Tresh flou' coulcl bc
seen oil the northrvest slope of the rvcst-
ern heap, there rvere flamcs at the
south ancl east cones, thc sl.ellirg
movement was decreasing and the pit at
night r-as brilliant with fiftecn glo*'ing
points.

Xxtensive .forest fires hacl rleveloped
alorrg a line scveral miles in lcngth on
the east flanir of llaulLa I-oa, spreacl.
irg ra,piclly in three days, orving to the
lack of rain. The flames at night ap-
peared much yellorver and less red tharr
the glorv at lfalemaumau, ancl thc
smolie in day)ight n as similai' to the
volcanic fume but slightly bror.ner.

On Tuesclay, l{arch +, 1919, thc
northcast eoire harl built up a shalp
spire standirg 12 feet above its base,
anil as this sulmounterl thc lava heap it
l'as the highest anil most cottspicuous
objcct in Halemaumau. The vien' of
the entire pit filling from the top of
the only remaining cliff, rvhich bounrls
the pit or the northrrest side, shon.ed
the lakes a"pproximately on a. level rvith
tlie eve, the northeast toler some 20
fect irigher, ard the several clornes and
coircs rising above the flat summit of
the filling within the southeastern half
of thc circle, rvhile from. the main lahe
dorrni into the foreglound at the base of
the rrorthl-est cliff su'ecping flolvs
slopeil dorvnnarrl past and alciund the
north lake s.hich stooil as a ling-ruall
eminence a little to orc si[e. The
r.hole alrargement preserved the ten-
clency to southeasts'arcl heaping,
r.hich began in December, r'hen thc .fill
was oveL a, hunclrecl feet ilorun, the
main difference being that this inner
heap hacl norv lisen uirtil it rr.as above
thc edge of thc pit.

tr'rom ti to 7 p. m. the south cone sur-
mounting thc lifterl floor at the pres-
sule lim rvas spaqmod:ically hissing autl
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had developeil a poculiar shape, hooded
on top arrd turning an opcn glowing
face of fiery orifices lvhich lookecl
southn'estx-ald. The r.est pond hail
again closecl ovel and was sulmounted
by a filagree cone. Tho southwest pond
h:riI Lrui]t two rlomes, aud east of it a
banner of flame shot upr,arcl through
a crevice. The central cone rvas a fila-
gree heap anrl the south anrl nort]reast
concs rvere both glowing. The main
lake had recently enlarged by the col-
lapse of the rvest dome grotto, and in
both the main and rrorth lahes thc
Jiquitl 1ar-a was splashing at about tlte
level of the ramparts.

Thc pressure rim around the south
anil southu'est edges of the pit had con-
tinued to rise so that it I'as now 15
feet high in places and its cxtelsion on
tle east-southeast side was nearly 20
feet high. On climbing to thc toP of
the south plessure rim the upliftecl
innel flool of pahoehoe flo$.s $'as
foulil level with the top, arr expanse of
roliing and rvtrrped pahoehoe slopittg
ar-ay towards the center of the pit.

The east cone \\.as flaming and the
southeast pontl vely quiet. The north-
east heap ir-as putting out trickling
toes of live lava so that the old north-
east half-dorne n.as near)y buriecl under
them. This trickle construction n'as
extending tbe heap northeastl'ard,

At 4:30 p. m. the cone at the t'est
heap pond eruptetl vigorouslv, makir.rg a.

standing fountain of very iicluicl lava
r,hich gave vent to the longest florv of
the yenr to date. By 6 p. m. this florv
had reacheil its limit, 1300 feet, to the
south, a very straight strcam flom 50
to 100 fect rl,ide, A second florv frorn
the same soulc,e pouled clorvn the north.-
rrest slope of tho heap. The sourcc
corc after 6 p. m. rvas a lal'ge open well
n-ith raisccl sides spurting irlegularly.

Oir this day the fume rtas thinner,
ancl in the evening there n'ere ten in-
candescent points and four fuming
lakes visible, the trro rvestern poncls
being again convelted into glorving
cones.

On llarch 5, at 11:30 a. rn., the lake
margins rrere about five feet high'
there was eastward strcaming in the
main lalie aud a spatter dome was
buikling at its east end. I'lows which
appea-red fresh had pourecl across the
noith rampart of the north lake and
thence into the northwest wall valleyt



but the floor under the ciiff remainecl
low and the cliff liigh. The northeast
eone was hissing and driblet florvs from
it were still in hotion on the northeast
side of the heap. In the evening thesc
flovss increased their vigor and during
the night greatly exteltled the pi)e of
driblei flows on the east side of the
northeast heaP, reaching out to the
steam crack east of Halemaumau antl
covering the entire area rthich suL-
rounderl-the former site of the Observa
torv hut.

dn March 6, at 12:30 P. n.r "lltumescence appearecl to have ceaseil,
driblet flor-s *ere in motior in the vi-
tinity of the ternnant of the northeast
half-domc. onlv tlrc extteme summit of
s hich lcmairied visible. 'l ht' lakes
rvere thlee to four feet belorv their
marlins and the uesl heap ponrl rras
foun"taiuing on the soullr side of the
cone there.-The top of the eastern stone
shelter was founcl to be still intact at
about the level of the la.va heaPs
around it.

On Fridar-, Ilar'(h 7, 1919, thcle u ls
a stlong revival of lising atrd ovcr-
rlowiug of liquid lavr tvhich uas gen-
eral th"roughout all the venls. excepting
the south-cone. Strong florvs began
about 8 a. m., all the lakes rl'ele high
anil a cascade pourecl across the east-
ern ramoart of ibe main lake, selrding a
florv a few hundred feet to thc east'
The northeast cone tolr'er ejecteil um-
brella-shapecl gushes through an orifi<:c
in its extieme summit. This tower t-as
no$- an extraordinary steeple rising
some 15 feet above its base. Driblet
flor.s pushec'l out from the southeastern
flank of the northeast heap' A Jlorv
nouted nortltrvard flom tlre eettltal
lone arou',d the u'est sido of tlre north
Iake. the cone developing into an open
not brimming wilh Iava strrgilrg and
iolashine. The southuest pond ovor
fiowed iouthnard fol a short distance
and built a high marginal clome' At
noon the cones.- \{el'e h-issing, the main
lake brimming full and fourrtaiuing vio-
lently along.- its north bank ancl the
west'heap cone \rls 3n opclr or cn c,iect-
ing lai a 

-with nlrtch fountaining. u'lri' lr

.ioducecl a short {lo* southwcstnald'
the west arm pond loca-lit1' of l ormer
davs n as ocnufrcd by a cotte hissing
noisily, and the IalgesI dome of the
south#est pond" I'as south of this and

only a shoit distarce an'ay. The north

lake rras only one foot below its over-
florv level and its fountaining was
vlgorous. After this sprsm of over-
l'lu-u thct'e \\ rs a I'erio,l ot' rea' tiotr.
ancl in the evening the lakes arrd cones
s'ere unusually dul1.

For the fortnight endirg at I p. 11.
Fridav. \farch 7, 1919, tlre seismograplrs
of the'tVlrir ney l,abuiatory have regis-
tered the follon,ing local earthqualies:-
Teb. 22, ?:19 p. m.,-slight; }'eb. 25,9:^25
p. m.,' sl long);- felt, registcl'ed f u1'

scverr lr.intttes: F'ph.2ti,6:08 l. ln' 3rr'l
11:03 p. m., both slighi; Feb' 27, 3:25
a. or., iligirt; Xfarch 1, 5:41 a. nt., rnotl-
e rate 1 Mar ch 4, 4:54 a. nr., slight ;

l{alciL 5, 1:33 a. m., slight; March 7,

7:08 p. m. and 7:26 P. m., both Pro-
nou.ce;tl1 8:42 p. m., small.

Teleseisms, or distant earthquakes,
r-erc registeretl beginning 5:44 p. nt.

Inarch 3 anil 2:02 a. m. Nfarch 4, both
of these )'ielding no eviilence of dis-
tance and appeai'ing nuoli alilie in er-
ergy ald quality.'frticroseismic'movement has as usual
been dominant in the nolth-south azi-
muth, modcrate in amPlitude Feb'
22-24, slight Feb. 25'27, stronger Feb.
28-XIilch.-5, -light lJarch 6-7. Tbe
rhvthmic microTremor has continued
str:orrg nrost of the tirne n'ith sotne rle

crease Teb. 25 and X[ar. 2-3. The spas-
moclic microtremor or supposed vol-
canic vibration has fluctuated, rvith
strorrgislr spasms Teb. 25'27 and tr{'arclt
.1-5.

The tilting of the grounrl has also
fluctuated tlirougli a small range -as 

foJ-

lou's: Slightly -n-est ancl south Feb'
22-2,1, strdugel east antl nolth Feb'
25 26, stationarY Feb- 27-I\[arch 1'
slishi rest artd south nlerch 2-3, pro-
roinced north and east March 4-6,
motlerate south a,nd I'est March 7'

March 15, 1919'

Continued overflorv south antl east
from the lava heaPs of Halemaumau
has been the distinguishing feature of
the weeh ending FridaY' March \4'
1919. A renewil of fountaining a't the
n'all crack south-southeast on Ma.rch 11

rvas precedetl, just as on February 25,

bv e swelling upward of lhc {loor, arrd
lliis *as roli-oued bv a reaction during
ths three days follou'ing, whereby some
o-f tbe ponds incteascd in size ouing to
subsicleice Lelorr and 'collapse of thc



tlarks. Thesc first breahdorvns proba-
blv heralcl a large subsiclence which
o.,iil foUoro. the cquirrox. -t\ conspicuous
featule of the northeast florv heapings
l.hich has clevelopecl cluring the rveek is
the srvelling up bf a dozen iiomes or
tumuli in t-tre midst of the thickening
r,ilc. o{ lava. lt rvill bo remembererl
ilrrl tlri* hrl,pcncd cl'o in JIrlch of
lrst vetl irr il',n sourlrelstern flous 1o-

rrrld" the closc of tlre flun pelioLl' 1'lre

cau-e of the pltntromenoll rlPr':1 rs lo bc

iricrcasc,l rt-.siistance to flou- as the
clust thick ens antl the f ront becomes

-or:e remote, so that the atlvancing -and
exl,undiug lluid irr tho ducls ''arr fjncl
o'rilet 

',to-"t 
orsllr b)' srr elling tlrc t oof

rbove it.
The measurements have indicatcd

that the southeast margin of the lava
;;i;-;""' 

"';;'.;ot.a 
fiY its harilenecl

srrlllce 
''or,. 

bt'trtmoscnnco from lso to
il,rce tc"t bctrretr \lrrclr 9 an'l Xlar"lr
it and tbe north lahc regiorl subsitled
somer,hat after Mnrch 12. 'I'Jre lalies
have fluctuatetl from ten to fifteert
iect within their cups but the rising of
it'e' liould lar a lrus been cr1'orrJc'l in
il,,us't ron' bullr the l:rlies end the
.lun.r. The flol'castwartl from the
rrcirtheast heap on the evening of ]farch
12 is believcd to be the longest J'et
l,oLlt'cd oul irr 1910, morsrtted ft'onr it"
iin tn tl'a folmnt tit't ol ll;rl"lrr'rrrrrr:lu'

'On Seturdrl, XI rrch a, lCl9, rt I a nt''
the fume from the pit I'as somclvlt:rt
O.itr. u"a the lahes kere not visible
irlom the Observatory. l)urilg the pre-
vious riight thc glotr- had been rather
dLrll er,.ir,r tt I r. m., tr hctt llre mriil
:rir,I rro,'tli ltries trcl'c Iorrntcittirrg lt. I
i,i.i, i"t,'f. At nuon llre lrra in the

"nl,l, trt n \rfls rbollt trr o fent bclorv
tl,e rrmr-,rrt. \r ?:3U l'' m' llrelc qes

.rollrel'l'islr lercl nith I'r'illirrrl Iotttt-

irir,ing, folloucrl lrlcr hr subtid.ence,'
N n ^lo.-tt \\ 3s ob:o) verl ilr tlrc nort hen5t

;";; Durirrg tlre :riqht tlr" southrcst

"""J .*lifrit"d brillirrt rctivity and

i;; jt;-; sprl lcr' 'lurrie orr its mru'3iu

c ol lansed.'"Oli iiti"t I rt In e' n) lho sottllttro't

"niJ tttt r,i*r', :rnLl I"rilJirrg I lre\\ slln.{-

it:r domr'. The lrolr h lrkc aplerred to

be overfio,r'ing, the ceutral cone rvas

il,tiino-oo its ;ort h si'tc a'nd the f ume

?."*' irt.- pii t',' modelatc y . t hin'

-q.b""t ;"""'"o flows x'tlre founrl in mo-

ii". It ir'" not'tltecst lrea1". Tlris, heap'

its summit regiun'{U f"el ubo\ e tnc olir

rim of iTalemaumau' norl overlapped
the edge of the pit I'ith. pilin-gs of ir-
,nr,,loril11p11'1,.lrallctel' Pxtell,ling sPv

elit hund'eJ"fcet to llre nr:t of tlre olrl
east sheltel.

Flom '1 to 6 p. m. tricklc flows n'ele
nuilrilrc erituald tt'ont lhc flrnl<s of
it,o t "i'p i11 5evctal p':rces and a re-

ma"Latie clevelopment-of large swollen
domes had apileiled in the eastcrn part
of the heai-betrveerr the east shclter
an,l the east-out.lyirlg stearl clacli' Oue

of tliesc just ca,st of the burierl stone

shclter u.is an oval turrru'lus 50 feet lottg
arrrl l() {cet high'

'l lro marill lrlie at this limc rrls fottr
feet belorv its lampart rvith al opcl
trnrrr.l gr,'tlu lrt tlro ttest ettrl slrotrin;
clo.inc rrld dril'pirrg inlctior rvnlls'
i trit. ot the rrol ilreast arrLi souther'1
cornels there l'erc grottoes where pe--

r,rturrl surle' thleiv out I fiely surf
ivlLiclr ctrrvo,l Lack, flinging iis sptrl'
ovril the crust of the lahe.- fi1sre wcre hissing and flamirg
relts at the south, noriheast, \\'est' eas+'

and ccltral cones ancl the cone on top
oi 

-tlre 
.uest hcap x'as seven feet hiriJr

l,ith glc,r'itg hoies in its sumrrrit that
x-clc 'iltming. Thc .r'est p:"9^ :utl
fonld to be in open ciroular pit 50 feet
ir, ,tiiirrr.t"t lith crust€d lava depresse''1

I'ol-r l, ol be'o\\ lhe rim' thc surfact'
ball"or'irri sltlr ilrc gcs rising 1Iom..be-

io,u . ',,t J, , rsionalll: brealiing to f !ing
,,-n e- fouutain of mell. Thc flaming
iln=i non" .lood orr tho oast sitlo of tlrc
nold. The centtrl conc \\fls nos en
'i ,j'l..,,trt hean thlcc loet hi21lr' liaql

"i i.' *i' 61,p11 
'p1'3c1< l2 inches rvide nnd

.i*-i*f dncp shon ed tho intcliol glorv

"f- 
tl* be'nch magma to be a 

'larliJi,ortv 
-t.,t. 

The rrol'th lrkp rtrs only

"ii.- 
iooi bclorv tlre overf otv lnveI arrd

itr"t"ttu". streaming I'as jn the direc-
iioll or the northern active glottoes'
O"nttio""iLr borh the rlol'llr :1nd mxin
i"l"r ":o"ia 

brerl< rrp and subside,

vll6rring hIiuht edge- ottc to 1\\o tcet
dce n."'it'.=t of tirc siie 6f thi fslnrer snrrth

rtui;oti t-hn 
-pr"..,,tt rim r4-as no*' fully

'rc- i.ot I'inh irr nllccs att'l lrozon llv:t
.i""ri". i?u. rho regiorr ol tho south-
*?'li-,i nrrrlicJ thc plrco* act'o'- it
,rLc'" rt"t nona hl'l Ictnntlv over
flowccl in co-nsiclerable volume'" O" nf"'"f, [0 tlre otr'v rising ac{iviiv
nhsctvcd sas sholtn bl cnntlnllctl
irlicl.le ftotts flom tirc xot tlea-st hcef'



At 3 p. m. the gas pressurc at the south
l-al1 clach spii'aclcs lr-as lcss noisy than
bcfoi'e, the lalies stood six to scven
fcet belol- their banks, tlre glotto ac-
tivity g':rs urrchanged and otr tltc e:Lst
side of the rroltheast toll.et' thele u'etc
orifioes half rvay u1t rr-hcrc flaniing
g'ases rushcd out through ver'1' sma1l
holes arrl built vitreous spiracles of the
melteil drip bubbline out with tle gas.
The lalge tumulus east of the stonc
ghelter rvas giving veut to stiff lava
through sevelal claclis anrl tLi-s had
ploduccd a.ncl'oval patch of thioli bul-
bous outlinc abriut the strmc sizc as the
ilome and soutir of it. Thc dome l'as
clcarlv full of this pressing pastv lar-a,
ancl its escapc \\'as both upri,ard and
siclervise through craclis. llhrough such
a heap as this one the lava. is cotrnccterl
bv a sJ-stem of tubes lith the pool in-
siile tlLe licap, the summjt cotre acting
as a grs vent, r'hi1e the melt, partially
relievecl of gas, scelis outlet untler pres-
sute at the cxtremities of the sevelal
rlucts. The snollen tumuli in the cast-
ern extension of the heap rrele ro\1-
some of thern 15 to 20 feet high; there
s.ele aborit ten of thcm il a'l ald live
lava l.as trichling in several pJaces. Lt
the evenilg there r.as a spnlt of flol'-
ilg from this heap.

It nas evidert on this t'lay that thc
southeast floor had bcgun to swell
again 2ncl the regiol aroun,l tltc south-
east pond r-as greatly staincd rvith
sulphur.

On 'lucsday, trlalc]r 11, 1919, there
l'as rcpcatcd a day of crisis similar to
Fchluary 25, .iust tn'o l'e'clis befole, but
nith effccts less strorg. Duiing thc
previous night a re\\' conc four feet
his-lr rr'as folrrrerl at the sorith-southerst
nall cratlh rvhich had ponrcd srahY
driblct cascadcs do{-n thc outer face of
tle plcssurc lim, TlLe increasod trim-
escerrce anil yellorv stain in this vicinity
s-as pronouncecl. At nooir the ncrv cone
vcs if outiil.r- {r'om I glorr ing cavcrn ulr
its x-est side, tlie east cone rsas hissing
harshlv and the northcast cone milc11.y,
a.nil flori's x-c,re l,'ushjng out from tle
higher slopes of thc not'tlicast heap.
Fr:esh florvs of this tlpe had ag:lin in-
vaded the tenrnant of thc east shel.tcr
so that all of the old stone wtlI s-as
coverecl exccpt the south encl.

At 3 p. m. thc main 1a1rc mai'giu u-as
six feet high, its surface n-as crustccl
nnd its actir-itv *'as sluggish. The north

lake margin rqas tlree fcet high ancl
the airtivity consisted of ballooning
sliins and bombaltlmcrt alortg tlie
rolthr'r.cst shore of thc porrcl.

The gas p1'cssrle during th.e eaily af-
tclnool r,as rttilcl but latcr it l'as il-
crcaseil, ard at 5:15 p, m. tliis tooli
t-:ffcr:t a.s effervescelce ancl oulflolv of
liquicl 1ava. The lorth lal<e ovelflorverl
its noi'th banli, thc {1on' pouling to the
lvall of the pit. Tlie nortlieast heap
brohc out iit matry places, btilding ex-
tensions to thc cast arrd rorth. The
corres hisscd noisily arrcl thc rnain ancl
western lalies n-ere fountaining in livc
Jy faslLion.

The lerv south-soritheast eone bnrst
open alcl protlucetl a starding fountain
rr.hile the south cone rrear it spurterl
soutbn'ari1 through its orifices anal sent
out shects of flame. The fountaining
cone clevcloped a cascaclc rvhich tum-
bled as a livulet dcin-n thc steep facc of
the co.rc anrl the pressure rirlg;e bclor'r-,
m:rking ir vely lirluid pool r"-hich
forked anrl slread as s thin syrup in
tno main streams sorne 300 fcet to tlc
southeast. The cascacle $'as about f:ve
feret wicle and 18 fect high. This florv
solidifietl il smooth glasslr tocs, cool-
ing- thlough mottlcd purple sLaclcs anrl
showirrg norre of the vesicular' lrcc
rrork rvhich covels the fasty bulboLrs
toes of thc northeast help. Tliis sug-
gestetl tli:rt the long tumultnous cas-
carLc' harl ca.Llse(l unnsllalll cotttplctc
rlischa.r'ge of gas from the me1t.

On l{arch 12 the rcgiorr ad.jacent to
the north lake appearcrl slig-htlv lorvcl
as though there hacl becn compensatory
suhsiclence under the nolth lakc over-
flows coordinate $'ith the tumcsccncc
southeast. In the evening at g p. rn. a
Jorg flol' harl pusherl ont frorn tltc ex-
treme tip of thc castwat'cl cxtension of
the rrortlie:r.st heap anii tlavclled to a,

poilt a third of a mile ol' morc frorn the
lrit. At 9:30 p. m. a, sudden flale from
the southr-est polrl suggesterl t'oJla.psc.
The nain and north laltes l-ere foun-
taining high above thcir ramparts, the
co]res rrcre pr.rffing roisilr', the pit as a,

r'holc ly?rs very brilliant arid it was
duriirg tiris pcriod that the southeast
poncl, hitherto an incorsl-rionous 0ircular
pit about 50 fcet across, becamc by col-
Japse of its banks a much larg-cr lahe.

On Thursday, Narch J3, it was evi-
dcnt that tlie southeast pond cone had
fallen in anal the central conc had col-



i.

lansecl to an open pot' A circuit of the equinox of 1919 has shos'n the lava col-

'ii betn-een 4 and 7 p' ;'"-;;;;"ita utit" or rlalemauma'u to stand at a con-

flrcat ehange at ,n" ,oiif-I.o.,'f""J "tu"f 
l,ich icuel so far as its crusted

i hich had become r"""ii*ii"- " l'arge surf ane - *u* -tonnttned' 
while over-

arm of the main rur", Jir'f it; f;J"'t ilow" continued from lakes and cones'

the latter h.y only " 'il1''1'";;"ttiiio" 
trt" gu' o""u"' marked by hissing

five feet thick. This southcast arm cones and spraying Ftotlo:*'"has con-

nas nearlv as larg0 "t 
i;;'t'";,l l"rtt' iin'"J-r'igt"the northeast heap has re

f'Ilv 150 feet long;, u "i'iil"l".t-r;;;h: 
mainecl. tfie'prineipal,,source,ot rolum-

east direction ""d "di;i;;;-;;';;;i; 
iit"' 

'.o*t"e' 
a"d the eastern lakes

Iake at the lalter', ,ouiu"'u't'- to' n"'' hnu.o eJibitEi a tendency to lowering

rrha recion which brd'".'"ii;pt;;' ioi *iitttiu -- their cups' Thi f ume has

io".O-tfl'" littn of a former erack whcre thrnned'

flames were playing ""i':p;i';;ilt"';;;; ^ 
n'lensure-e"ts referred to the north

Lrrril,ling. The stleanrini,"I' 
'lft"io"tl'- Government Bench Malk t3700 feet

east non,l was snift i" iU""ait"tri* 
-9t 

tf"'91'o sea levcl I sere as {ollows:

tho nartition o, nor,f,*l'ti'ar,d' 
'*ftlf - lt,arcti Z' nrain lake 37 feet above

in ih'c main lake the gt;;i';'i;;;i'i"i"i *1' r,' N' il' to*t' 55 feet above mark'

was ver.y bright and 1b;':;";;;'i;; *n! . lt "itt' 
18' mai. lalie 35 feet above

to thc exst. Bolh lakes stooi uf'oit six rn{k' N' E' to"pr 65 feel above mark'

feet below their banks. The lake thus subsided two feet in

Theconesn.erehissingand{)anlingelovendays,.averagilrg,9.'l'9..f"".p".
as usual, the nesl po"a "tio*ti;;i;;": dav' *llid dhe nortlea.-st tower rose 10

1""*'".ii',i.;;;;, ri; i":i";;;;;il"" iuui' a,verasins 0'e reet pet dav'

)arge filagrce..o,'" "noli"rtl"""t'il""ri , gl ii*tllit [T;lr]ti"tl*r Jl:
:,ll"tr t{l:l'"'n,f,lu""l,""tu,':L 

^i';il:; l}f,i*.",, ""* rlows rere. pushing

,r",it nt the southwest p"" fl ihe nolth toutf'*at't'frorn tho rortheast heap an'l

lake s'as bright, theretin'-'ere Iive flon's a new short fork hacl blanchett out

on the northeast t'"up, "o'iJ ;;; I;ii {Ti tht easternmost flow of the heap

appeared low down o" itt" *ooiU side of ot its north side at about the locality

the northeast to*.t u'ia'tt'""ti-'t 
*"oot 

of the steam cracks east of Hale

" ". 
f,ita; oq ancl f lamillg marmlll'

On Friday, ltarctt li1 191C' thc. f it ^Ai 
fi n' m' tlre soulh-southecst cone

hacl been rather dull jui.ing tL" nigirt, u'as iti:o*i"g. up bright banners of

tlickle flows continued "ai it"'no'iltinti flamc qith high g;s pressurc"lhe main
.,'eao and fountains *;;"';";;ti;;'ily lult" and soutf,eait poud stood six feet

visi'ble ahove the lake ;;;r;it:" i;;jn" ltto* the jr banlts' the partitio. be-

a,fternoon there *as p.,liiiii,i;a Kt'ri- t*".r. them N,as stiil in place ard all

clence' the lakcs bcing i"rto't"'f ovcl l5 aroul"l ibc cdge of the southeast pond a

fe et belorv thcir banlt"'rttli'^ittt'-la" btttoonc'l up'crusl marking a highcr

ligi '"''in.y' 
.nui'' ;.;"i; i;i".;i;g 

l:;;Lll3-\"1,',"=1" +flX il:l"l.l: i:l:l
'"1;,t1n" wihitney Laboratory.of scis- ""."pi"io":a 

.p"ayiog iountai' under

rt"i"gy'if'" *."rt nut 
-be"n 

seit*ically its. rrorlh blnk'
auiet so far. as earrnq;k;. 

"';r;' ';";, 
. 
on Nlarch l6 at noorr a cilcuit of thc

cernecl. Mi"rotremo"l"i)t -"tit"ed pir cast anci norllr revealed a ncw flou

strong, nti{.l.oscisms benan"rl'u"'"u .t'ong i,'o-'it " 
llol'lbeust heap pushing south-

durirrs a period of t;l^;';"i jrgrt? 
""4'rlorrs 

thc cast "ld" oi the high

southwesterlv *i,tdt, a-ni'ii'Jiitring:.o-t oastertt p'Etsure tim' Tb: nottherst

the srourld *a. ""tt*'id"tt-t"t'ltt 
7 l1' tntt"' had developerl an openr( avPrn at

strorirrlv nestn'artl Nl ;;;; ii;t'; mo'l its basc on the east sidc' and this was

eroteiy.q.csrsard ttt,."t, rrl+. hung *i1L 511l2ctites, uhile for 50 feet

Gas collectjon, *ith';;";;t tu-bes frofr it all ovc' tbe top of the heap

have bcen made at ."""r"I-of-ilre live there $.ere accumulations of recent

l?Ii" ?fhl'lX,i*# a,iiis in" *..t.' ;*::r,r,l:#. X#"lr"1fl,".t'""1rT,,X11;

*-.n ,r, rnrn. f*l:*, t*T,.,:3i'#,.':nl";;"i;',, iflli
The rveek preceding the oe"t"l lhtef r-ith a smooth surfacQ and ap-
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peared to have been excessively liquid
when it was thrown out. There had
been heavy rains during the clays im-
mediately preceding this discovery arrd
the occurrence closely resembled a simi
lar explosive outburst of very liquid
melt which happened in this vicinity a
year ago, also during heavy clownpours
of rain. It is possible that localized
heating of rain ri'ater causes superficial
steam pressure in lava chambers and so
brings about an explosive eruption of
the melt which is confined within the
heap.

The north lake was founil brimming
nearly level with the lower gaps in its
rim, its crust pulsing with gas inflation
and fountains playing around its mar-
grns.

At noon the rvest anrl southwest
ponds were brimming level rvith their
ridges anci the w-est pond finally
wellecl over, both its northern aird
southern iips, the southern flow push-
ing south-southwest as an overflow out-
sicle of the pit boundaries, while the
northern one spreacl as a sheet over 200
f,eet wicle, pouring clown the slope into
thc northwestern clepressed part of
I{alemaumau. There rvas fountaining
in the ponil and high flings of melt
'n'ere throrvri up by the southwest ponil.
The west heap cone stood high and was
hissing. The south cones were hissing
and flaming and the other activities of
the pit remainecl as before. As com-
pared with the north lake the main
Iake stood lorv relativc to its banl<,
though at all times the absolute level of
the north lahe basin was much lorl'er
than that of the main lake basin.

At some time later in the day the
north iake overflorved ancl produccd an-
other florv of glassy appearance t'hich
poured towarcl the northu'est ancl
joined with the west pond flow. Neither
of these flows reachecl the u.all of the
pit.

On tr{onday, 1larch 17, in the after-
noon the south antl south-sottheast
cones $iere hissing noisily and the east-
crn lakes were low- x'itb rvalls ten feet
high. At the north base of the east
cone a dribiet flow rl'a"s pushing out
from cracks in the ground, the gas
pressure at its source lifting a lid of
crust three feet square and at least six
inehes thick, the gas rushing out with a
bissing noise at each lift of the licl

lghich rose an inch or tn'o at every
spasm.

Live flows were in motion on the
northeast heap. The summit of the
heap showeel two mouths, each three
feet in clia.meter, emitting pasty flows
anrl lifting lids of crust in the midst of
circular puddings three to five feet
high and 20 feet across a short distaneo
southeast of the high tower. At the
southern base of the tower spiraeles
were being built by gas rvhich rushecl
out with strong hissing noises. The
eavcrn under the tower contained very
large stalactites coverecl lvith fresh
spatter. Near the southeastern foot of
the northeast heap deep eaverns hacl
been revealeil by collapse, glowing in-
sicle ancl as much as 10 feet cleep ver-
tically. On the south slope of the
northeast heap some typical aa lava ap'
pearcd among the pahochoe flows and
there were very rough aa surfa.ces on
the under side of the thin glassy shells
covering the explosion area on top.

Across the central part of the floor
tleep cracks extended from the reest entl
of the main lake to the north cone
r.hich is situated just south of the
north lake. These cracks were two to
three feet wide in places and iocally
showecl no glow even for depths of 15
feet. The west pond surface stood two
feet below its borcler, the skin balloon-
ing with gas ancl the current stream-
ing to a I'estern grotto. The cone east
of this pond rras smaller than before
and rather inactive and the poncl itself
hail contractecl so that it was not more
than 20 feet across. The west heap
cone was hissing ancl building spiracles
and the central cone $ras hissing from
large glowing orifices on its east flank.
The north lake shorved a margin two
feet high and its activity in fountain-
ing grottoes was arouncl the northern
semi circle of its pit, the southern semi-
circle being apparently the source of
rising lava. The streaming was thus
northward and northeastward ancl ths
border fountains flung up stringy melt,
making much new construction at large
domes along the north bank.

On Tuesclay, I{arch 18, at 2 p. m., it
was apparent that the pressure rim was
becoming pushed ba.ck farther with a
horizontal thrust and the inner floor of
the pit is distincflv arched as a flat
ilome from the former site of the ea.st
station to that of the south station. The
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upliftcal rortcletn l'lrl lorm of the south-
east stutiutr t.cs mote brolion arrd lellelr
rr,rrt o\\inc 1o tlrc tilting brck. -{t the
1o1, ol llris slol'c tlrc inuilr'.outheast
coire had become an oper] dome rvith a

!-[orr itrq n intlorv trto fc"1 irt dirmeto''fu''irrg )oullroast arrJ Jcrdirrg 1, f l1n itr-
toiorlcrrl'ola, rrlrcte llre l:rrI stood so

lrilh rs lo splrslr oul tlrrouglr llrc \rilr-
dou. .\ group ol drlblct spires end
heaps stoocl ne;r this cone anrl the older
cou; furthcl south was blori'ing but
rrith clecreasecl violence' The east cone

also s'as flaming under pl'essul'c but.tlte
area of the liffiug licl of the previous
dar. l.as quiet.

th" tooth.utt pond- stood foul fect
belon' its rim and hatl risen to the
brimnrirrs lt'vcl I ithin l urty cigl't
Irorrt's ls"sllott n I'.y all edge of Pl ust slill
clinging to the margins and on the
mai;i l;ke side bridging the extension
of the pcincl in that clirection. The li've
n:rrt of tlro lorrd \tas citculct', u ith
irell,rlg atl'i x.ii\e glottoes truttlt rtt'l
east, atid a crust \\'as cracking and
foundering at 2:30 P. m.

The main lalte appearcd higher than
bcfule. starrding 

''1 

up feet L'lon its
lemntl't rr illr rlee.-p ficry gl'otlocs rrortlr-
cart. soutlro:-tbt i.lrr'1 \\cst' There \r:1s

nruclr sl:rinitrg, smul'ing en lcrrrltinX of
the floor foi 20 fect east of it. The
rlorth lake stood close to its mat'gin and
rose to brimming at 3:30 P. m' The
nest heap cone had built,nelv gas spir-
acles on its westcrn Profile.

Thc rortheast heap continued to show
nustV l,uLrbling illva at lrr u ''l'a1o:s
ih,'ee fo"t in Jianlet,'r'sotrtlr of llre hillr
tol'cr. Ad:iacent to the northeast ton'er
on its south side s-as a, blolr'irrg gas

mor,rth flaining through a flap of -incan-
ilescent shin ind e-ittitrg a snake li'he
trickle of glassy lava. The rnouth *'as
threc inchds iri diamcter and the skir-r

18 inches long, A row of spira,cles }'arl
been built ne-ar bv a"nd 50 feet arvay to
the northeast there l'as a hot caverrr
ma(le hv r collrpsed clust. At -{ p' nt'

llre nolilrocst hoal,3lined ptessule err'l
brohe into flou's, the lal'gest one pour--
'ing ,lon n its n est f lank.

l\r d p. m. slrong t ising occurred s'r

that in ih" .oo.." di an hour the north
lake overflorvecl northwarcl, there were

,'i illant fountains at the southeast
rond. lhe soulh sotrtheasl r'one in'
i.ers'ed its spiltirrg of lava splay and-

flor-ing incr6asetl along the course of
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the nor:thcast heap and at the eastcrn
fi'ont of its florvs.

On Xlalch 19 betrucen 10 a. m' ancl
nool the splashiirg willlorv of the
south-soutire.a-st cone t:loscd to a puff-
ing murrt h. TIre otlrel t'olles \\ ere llam-
irri as l,.lule; tlro nl:lirr lrlir', lour feet
dolr rr. slrorved lllc usual gt'rtlu fotttt
tairrs ln,l easlrtltd sllruming \\'ith
some bubble fountaining. The south-
cast pond had retlewerl its northern
spatter dome and rvas splashing there'
ihe west porrd rvas overf lol ing in a'

steadv streim northwestu-arcl as before.
The north iakc u'as still high, I'ith
northn'arrl strcaming ancl grotto f oun-
tains. The fresh flo*' from it ditl not
r-qach the north rvall of the pit' The
conc south of it had overflowed the
surroundirr-. floor'. .\ rron Jrihl''t currc

sir l,'nt lrillr herl brrilt bcsido thc north
east tos'ei on its south sicle and this
cone rlas alive but the tn'o craters
farther south hail solidified. Flos's
n-ere in motion cin the south antl east
fla,nlis of the heaP.

Orr Thursda.r', Niatch 20. lrom I to 6

r l',' hi"h ots nrcssttl c n itlr lriss
i',n ;;,i at;ln,r?r.- tlrn ' ottcs conrin'
uJd, and t hc s"oul heest flool slro\\ ed

c"acks *ore llurnelous and increased in
rri d th.

Tlie northeast heap florvs lvele mak-
irr: out exlerrsirply south\v:lral so as to
reaclr the brse of lhc ersl (one and lhc
shore of the main lahe atrd to push past
the plessure ridge outside of the Hale-
,oar,irra.t margirr,100 fcet or more to-
waril the roadway. This heap no\1' e'x-

tcnde<l over a thircl of a mile to the
east-northeast over the Kilauetr' fioor-
arrd man;' tongues projecteil south$'ard
florn the extersion,

Relative to its banhs the ma-in lake
n,as lo$,J with r-alls about 12 feet high,
The rampart domc on its north side had
cr"aclied 

-open atd shorveil chcrt'y recl

:llou uillrin. -\ slrcel of f'anre slrot 11P

llom ttacks cxton,lilrg tvcst o{ tlre l:rlie'
The rrorth lake sloocl ottl! llrtee fe't bc-

l,,rr its barrlis, ils stttfaco \\'cs r'ovelod
l'ith hcavy crusis uhich occasionally
brokc un a.nJ its sirc:tmltrg cntrtitttted
r,,,r'ihrrald 1o acli\ P llToltoes ull thet
sicle. The west loncl l'as quiet and the
soutlrn cst pontl l ourrtrinirrg'

Ort tlr" uppcl flanlts of thc noltherst
hean tltete uere {re*h florvs arrd the
sniracle cone south of the touer had

built up a cbair'-like stluctule' \n
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olifice a few feet farthel east rvas hiss-
ing and buikling r[riblet mouths, anrl
very smooth la.va, r.ith excessively fine
grainccL vcsiculation, flol,ecl out slug-
gishly in snaky toes.

On Friday, March 21, 1919, at 6 p. m.,
tle high gas pressure coirtinried and
small vents north of the south-southeast
cone \\'ere mahing tlriblet flor-s. The
east pressure ridge rvas in motion vvith
rochs fallirg from both its east antl
g-est sides. A small florv on the lon'cr
southeastern flanl< of tire noltLeast
bcap exhibitcrl a tcxture entilcly differ-
ent flom the othcr florvs, its surface
soliilifying into rough stccly gray lopes
and the crusts at 1he flont brealiing
ancl upeniling so that the paste bcncath
\\:as seen to soliilifv in tvpical aa lulrps
rvhich fe11 forlr,ar<1 as rough clinkers.
The florving lava appearcil smooth hut
hlack granular chunhs could be secn dc-
r.loping rryithin it.

'I'Le lal<es u'ere someq.hat higher thtLn
orr the previous day, the eastern ones
r,ith six foot r-alls, and the east cone
r-.-as ej ecting Iava driblets as well as
flaming. There rl.clc heavy crusts on
thc uain 1a1ie, tumultuous oracking zrnd
fouricleling occurrcrl rvith bubble four-
tains, ancl the melt appearcd somervhlt
nrole glanular lnd pasty than at othcr
times. The northeast heap flon's had
poured over tbe east bank of the nain
lake iirto thc lake for a length of 20
feet of shole. The lahe appeared to
}llle increased in size, probably by col-
lapse of thc northern ancl l'cstern lam-
pa.r'ts. The n est lahe n as f ourtainilg-
alrove jts nrargius. Fume from the pit
u,r,s thin, the glorv \1'as very bright in
thc cvening and in the calm air the
loise from the blorr.ing vents coulcl be
lLeartl over tx'o miles a*'ay.

h the \\rhitncv f,abolatory of Scis-
mology for the fortnigbt ending at 3

1i. m. March 21, 1919, one telcscism rvrs
re!..isterctl, beginring 5:it8 p. m. X{arch
8., r'ithout phases giving initication of
distarLce. T,ocal ea.rthqualies x-erc rcgis-
tercd at 6:34 p. m. X[arch 8, 4:45 p. i'n.
Ilalch 9, and a very slight shoch 12:29
a. m. X{arch 14. }[icroseismic motion
lvas relatively slight X{arch .9 1i}, irr-
eroasing to strong llarch T4-77, atil
thereafter rvas moderate \Iarch 1E-21.
Thc rhythriric microtremor has coltin--
rLetl moderatel.l- strr-rng rvith somc in-
clease on each of the dates X'Iarch E,

1.1 and 19. The spas.modic short-periocl

tremor has been slight excePt for
spasms on lfarch 9 and 12. Tilting of
the grounrl was slightly but continuons-
ly east and north }Iarch E-11, strongly
s'est and south, u-ith rapicl decrease,
I'Iarch 12-14, slightly east and nolth
March 15'18, stationary X{arch 19-20,
and pronounced to the viest and south
lfarch 21.

I{arch 29, 1919.

The s'cek following the equinox a'i

I{alemaumau has prodriccd the expectcd
subsidenoe l'ith enlaigement of rr.Jl

lalies and lorveling of liquitl 1ava, levi-'ls
to depths from 15 to 20 feet rl-ithin rhc
inncr pits. Thc main lahe which on
Xfarch 20 had sun]r to a clepression of
12 feet rvithin its cup, \1ras 18 fcet
down on March 23, and 20 fect clorvn on
X'Iarch 24 and thereafter. The first
sign of enlargement. of the ponds by
coliapse had occurled at the soutlieast
pond tluring the rea"ction from suddeu
iisirg on Narch 12. On X{arch 22 the
centrat cone collapsed to a, poncl, anil
by lfarch 26 all tlte lakes hail cnlargccl
ard the west heap cone became traus
formed into a pord. The southeast
clriblet cones beoamc an open Pot
\{:rrch 27. By the encl of the rveek the
main lakc and central poncl had mergeil
into one lahe by breakdorvn of the sub-
terranean channel betrveen them and
similarly the southu'est and n'est polds
occupiecl a single clLp. Thc high gas
l,lossuIc aId lara flous hlvo Iome to
rn:'ild arrd thc fumc has grentl,r' ilt
C r r'0 -c rl.

.NfeastLlcmenls t cf erred to tlrc trolilt
benoh marh (3700 feet above sea levei)
$:ere as follows:

l{arch 18, nain lalie 35 fcet above
lrark, N. Til. tou.cr' 65 feet above malk.

Ifarch 27, main la]ie 23 fcet above
mar)r, N. E. tou'er 60 feet abovl: mtr'li'

fn nine days thc lake thus sr,llsiderl
12 fec't, averaging 1.3 fect per day, altl
tlie summit of the ton-er subsiCeu live
fcet, averagirg 0.li fcet pcr d:ry' 'fhe
!1oor' level at the margin of tr,rc ma.itr
lahe nas essentialiy unchanged, rhorr-
ing that the bench magma has nrt 1ct
rr:o-rccl down bodily, and this is .f trrtlicl
cviilcrcerl by the seismicity n\iilir his
coritinueil nolmal rvithout u llli,:d
earthquahes.

On Saturday, Ilarch 22, 19)J, fLe
r.olt1. lake could be seen foiuttairting

l
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On \Yet1nesr1ay, tr{arch 26, at 2 p. m.,
the swelling of clotnes on the northeast
heap hacl increaserl antl there were fresh
glowing flovrs orr the summit anrl along
three streams extenrling down the slope
tolyarils the n'est anrl north, the north-
ei'n one 600 feet long. The inner cliff
atound the main lake lvas 20 fcet high
in places and the lake basirr ]rarl a nerv
Y shaped extension eastrvard, prorlucert
bv caving. The lake was cor.ererl with
heavy crust, three bolrler grottoes nere
fountaining, the northeastern one sorre-
times thros'ing its spray above thc lirn.
The cracks extentling northrvest zurl
rorth from the rnain lake rvere 2 feet
across irr places, anrl locally these
chasms wele 25 feet deep rvithout nmcir
heat evident, Thc centrai poo) n'as per'-
haps 20 feet tlown antl rumbling. The
north lake was enlargerl fifty per cerrt
by breaking arn'ay of its banks south-
s'artl to the north cone, and its former
circuiar curvature rvas preserverl onl;.
on the north sitle. Its northeast corner
also had broken in. The lake surface
was 10 feet down and a live tube was
revealed about the lava ler-el on thc
north side leacling to a curtainerl grott,r
nntler a rlome a felv feet farther u'esi.
The tube n'as hung *'ith stalactites. A
half of the north cone still renraiterl
on the south brinh of the pit occupierl
by this iake. A few feet farther south
a large low sulphurous corre, bright vcl-
lovr', marketl the iine of the crrevasses.
Sulphur stain harl also rleveloperl in
the south cone region. The bloning
noise a,t the cones ha,I great]"-v rlirrrin-
ishetl, though there r.a,s sorne pufling
from the east cone a,nr1 an open pot
north of the south-southeast cone en-rit-
ted a large flame anrl the rumble of a
fountaining pool eould be heard belorr-.
The glow in the south-southeast cone
hail iliminisheil. In the cracked groun(l
east an(l south smoke harl greatly in'
creaseil. In the evening the brightest
lights wcre f lorn flames at the south.
east pot and at the north grotto of the
north lake, but all the poncls llarerl
brightlv on the fume cloutl above.

On March 27 at I p. m. it was evi
dent that the gas pressure harl greatl.,v
diminishetl. The orifice of the sotth-
east pot lr.as about thrce bv six feet
i:r diameter, with an unstable bridge of
crust across the midrlle, diviiling a sheet
of flame n'hich rose f rom the wicler

chanrber inside. This chamber, 15 fect
in diarnetcr and 20 feet rleep, $'as ir-
canrlescent, a bright orange color, an(l
r.lripping rvith lar.a that splashed up
from belorv flom a narror\' $'eli at the
bottorn. The pot rnatle a hollow rumble
tlue to fountaining below autl combus-
tion above. There lr-as much cracl{i.ltg
autl staining arouncl the orifice.

The main. lahe hatl extenrlerl itself
through to the central ponrl so that thrr
con-rbination create(l an inner pit ovcr
600 feet long. The southeast pontl re-
irraine,l separate, an,l nas agairL a tir
cular pit separate(l from the rnain lake
by an isthmus 50 f eet rn'itlc, where
stooi[ t]re abantloned shallow channel
along lvhic,h the soutlreast ponrl harl en-
largerl ou March 12. Both the rnain
lake anrl southeast pontl rvere tlepresserl
20 feet within their cups.

The pressurc rim a,round. the soutli
side of Halemaumau appeared to have
slumped somewh,at. The region be-
tween it and the southwest poncl was
covered r.ith pahoehoe having this fri-
able shells of crust. Tlie southlr'est
poncl had joined its pit to that of the
r,est poDd during the general break-
down; both ponds were enlarged, but a
lorv partition separa.ted them only a
foot or trl-o above the l,ava 1evel, which
stood 15 feet below the marsin of this
inner pit. In the v'all on the east
side of each lioncl th.ele was revealed
the smooth cylindrical shaft opening be'
rreath the malginal domes which had
recently been the flaming and glon'ing
inrlexes of the sites fo these poncls'

The rvest heap cone had n'holly sub-
sitled into the pond beneath it, anil the
marginal cliff around this pond was 13
feet high. About noon a lava stleam
had been pouriirg across a. terrace from
a tunnel in the wall of this Pond Pit
so as to pour downr-ard at a. flat angle
into the pond. A spatter heap lay be
siile this half-solitlificd rivulet in the
southern part of the bottom area' no
doubt marking the site of the forrrer
corre,

The lava of the north lahe rvas 12
fect donn and fountaining only around
the nor:th nargin, the rest being cov-
erccl rn'ith crust. The northeast hea-p
had ceasecl flolving, Ifalemaumau N'as
n:Loderately fumy, and the giow at night
had beeome very spectacular with oc-
casional brilliant flaring from indivicl-
ual ponds.
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MAP OF KILAUEA
I'ebg r::-J--: j
_ Contnllr intrrval Z1feeT./

II;\\Yl\lr,lN 1:OI-CINO OBSEIIV,\TORy.

The Obserratorl. is eqniptied r.ith the following
se.isDrorletlic iDStruDteDts rebuili at tilc statiol iI
I 913 lor the spccirl leerr.s o{ rolcano Leselrr:h:
t*.o Bosch Ourori ltcncluluurs. higlt speerl r'egistta,
tiorl ol local cartlt(lltalics: ouit opticallt li:r,otrling
seisrnogralrh for cr.istaIt {]ar.thqurkes; orre clino
graplr legisicring l1-\\r tilting of tirc grouncl. ,\
IeIti(al cornporent soismo{ra1th tlas in I)eccnlbel.,
I I I 8, sci up iir erperirnerrtal oitelation. 'I'liesc
are seate(1 on coDr|cte piers in a closecl basernont
Iootr lilving practicall]' constrnt terllpclrturc, lle-
neath thc chicf Obserr.atory Jtriil'tling ncal thc
hotol. 'l'irue is left'rrc,cl t,c a Iatcd chr'ollorneter,
rlieclied at intelr.als b.v solar oliselyNtioDs lrith a

trarlsit. Botll ir)stluDlents are loirrecl lif ihc Co1-
lege of IIau'rii. IIat'riirn strnrlarcl tinre (II. S.

'l'-) is I0 irrs. 30 Dr:irr. sloNer thal (irr:enI'ich titne.

CANCANI SCALE OF SEISIIIO INTENSITY.

Expressed by accelerations measureil in milli
meters per second per seconil.

I. Instrumental .......... 0.0
II. Yery slight 2.5

lIL Sltghb . b.0
IV. Sensible, mediocre . .. . . 10.0
V. Rather strong ....,..,, 25.O

YI. Strong . 50.0
VlI. Very strong ... 100.0

VIII. Iiuinous .,.....250.0
IX. Disastrous .,..,500.0
X. Very disastrous .......1000.0

XI. Catastrophic ...2500.0
XII. Greet catastroph€ ... . . .5000.0

5.0
10.0
25.O
5 0.0

1 00.0
25 0.0
500.0

1 00 0.0
2500.0
5 00 0.0

1 000 0.0

Gracle I\r. is ordinarily the minimum perceived
by the selses; and in grade XII. ihe acceleration,
or rate of change of motion (jerk) reaches thal
ol terrestrial gravitation.

In the stlndrrd form of report the uraxirnuDr ilteilsitl' ol accclerntiolr, designated by the syrnbol (,
or nax. (, is giren in the corrleltional unit, the nrilligal. lhe milligal is r mi:lsure of ilccelelatiorr,
such tbnt 1 rrrilligal--:1/100 nlrn. per sec.l)er scc.=10 fr per sec. per scc. '1'he CaDcaDi scale, herr:
riclinecl in tcrms ot rnillirnctcls per bec. per sec.r clrl therelore be expressecl iu tuiJligals by rnuliiplyirrg
cach of the lurnleLs Lt' 100,
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HAWAIIAN YOLCANO OBSI]RVA-
TORY, April 5, 1919.-The subsiclence
of the lava at the end of March clitl not
pro\re so profountl a rnovement as in
1918. The lor-est level rvas reacheil
April 1 -n'ith the eastern lakes over 30
feet below their rims, the north lake
25 feet antl the r,rrest heap poncl only
10 feet beneath tire surrounding lava
surfacc. The torver and genclal flool
ler-el of the live lava column saggeil
sornewhat in the course of the subsi-
rlence, a,r-eraging pcrhaps 10 feet, but
as a vl'hole the floor rl'as nruch rnore
rigid than in the days r.vhen it was cov-
crecl n'ith crags. The Jiquid lava start'
ecl rising rapiilly on April 2 at a rate
three to four times faster than its pre'
vious subsiclence, taking effect {irst in
the lr-estern ponds ancl the north lake,
and thereafter extending to the north-
east heap anr-l the eastern lakes. Gcn-
eral heating of the bench rnagma l,'ith
lrhite staining of the cracks ancl some
upu'arrl swelling took place, antl then
strong lava flor.s.

The net effect for thc weeli of the
subsirlence followetl by rising is to leevc
the upper surfaces of both lake magma
ancl berrch lnagrna nearly where they
rqere before or slight)y higher. The
rrreasurements, referrerl to thc north
bnch mark (3700 feet above sea levcl),
\^rere as follows:

March 27-f,ake 23 feet above nrark,
NE. tower 60 feet above mark.

April 3-Lake 24 feet above nrark,
NE. tower 63 feet above mark.

The north lahe rluring the sarne wech
rose about .1.0 feet relative to its rirn.

]'or the entire interval of seven tlays
the figures inclicate that the main lakc
lose 1 foot, or.14 foot per clav; the

north lake rose l0 fcet, or 1.4 feet per
day; and the northeast torver rose il
feet, or 0.4 foot per clay. What actually
happenetl was that the main lake sank
15 feet March 27 to April 1, or 3 feet
per c1ay, anrl rose 16 feet April 1 to
April 3 (8 feet per day). The north
lake sarrk 13 feet Mardn 27 to April 1,
or 2.6 leet per drv, an,l rose 23 {eet
April 1 to Aplil 3 ( I 1.5 feet pcr ,la.y.1 .

At its iowest, April 1, the main lake
r.as 8 feet above the berrch rnark.

On Saturrlay, March 29, from 2:30 to
4:30 p. m. the eastcrn pool of the main
lako q'as crustecl, the northeast grotto
rvas active, ancl strearning was west and
south in the central pool, hence re-
versecl since the previous day. Tho
marginal oliff arouncl the lake was 18
feet high, heavily hung n.ith Pele's
hair anrl lava drip. The southcast pond
cliff rqas 20 feet high, and here also
the streaming r't'as reversed, with bom-
barrlment against a spatter heap on tira
south banl<. The west heap pit $,as
shallower, rvith puffed-up crusts over a
stagnant poncl 'which shorn'ed a grotto
overhanging quiet liquitl lava at the
rrortlirvest encl ancl gas hissing from
ulou'irrg ci'acks at the southeast margin.
Thc pit cortaining the southwest anil
'n.est ponrls appearecl cnlarged, the par-
tition betn'ecn the ponds remainecl, anil
the southr,est poncl was quiet and heav-
ily crustei[. Not so rvith the west ponrl,
]ror.rreverr lvhich streametl rapiclly east-
l-ar11 to vioient marginal grottoes. The
source of the current lvas a sluice-likc
channel 5 feet wide ancl 20 feet lorg
at thc west sirle, which iay on the par
tition floor betwcen the two pontls,
with lar.a rushing out from a well
spring untler the cliff. T'his was just
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opposite thc cavern comcl of the l'est
hcap pon11, r.hich stood at a higher
lcr.cl, 8 feet belon' the floor, rvhile thc
sluice lvas I6 feet dolvn, Tlic strcanr
rrray havc corne through the tube. A
spell of 4 feet of sinkirg relerserl thc
torrent anrl rerlucei'[ it to bubblirgs,
rn,l lhc larr ol tlre porr,l l,onrc,l into
the channel, but in five or six minutes
there rvas recor,-ery, rising at the spring
:rn,l tlre rrrtlr of tlre slrrir.enll.\\AS rc
sumed. The southrvest pond tooh no
part in this rise antl fall of the lr,est
pond. Its only activitv was a little
bubbling at the southcrn margin of its
crust. Thc 4orth lahe s'as loisr. and
the slroke on this rlav was densei

The blon'ing r-ent'of the northeast
hea,p glowcrl anrl faintlv pufferl. Tire
crtrcks iu tlrc lieap stili glowed. The
southeast pot r,r.as rnore blokcr in,
shou'er[ a coffee blown tlri]r glaze in-
sirle, rn,l I srnall n irllorr bolorv le,l to
a fourtaining charrber 2il feet rlorvn.
Thc south-southeast cone g1ower1, lIalne11
and rurnblerl. The breaking away of
the south cone revealerl an inler sJrell
charnber antl wonderfullr- colorerl sta l-
actite lurnps.

On }larch 30 thc lakes lr'ere lolr.er
anrl velv bright, flarrres l'ere blight at
the -southern anrl central concs, antl thc
lloor rnlrtine(l sillionar.v.

On -N'lolday, March lil, at 2:ii0 p. m.,
thc west heap poncl hat'l begun cor-
struction of a low hissing glow conc,
the n'est lnd sorrlhrrest pon,[s rlelc 2J
f eet r'lorl'nr the f ormer streamilg east
and the latter south. The I'ell source
$'as no longcr a ilistinct channcl, but
tnotel; a l,oirrt of curterrt ,lelllture,
untler the southwest bark of the wesi
ponrl. 'Ihe certra,l lloor of the pit I'as
much shattcretl arrrl the centraL pool of
the rnain lake hatl bcconre a gorge 40
I'r.el ,leen rvil lr Ilr a sl retnliilg \vest,
but the east pool cliff rvas ouly 25 fect
high. Glorv and flarne appearcrl at a,

cracl< in the floor rorth of the centlal
pool, rvhere a remlalt of thc central
cone, bloken in tlvo, churg to the verge.
The sutrtheasl porr,l lra,l boc,rrnc e fit
3rl feet deelt to the lava level, with a
spattel' banl< receir.ing bornbardnrcrt at
thc sotthrvcst sic[e arrtt a tunnel .learl-
ing noltheast tolr,ar.rls the east cole.
The north lake liatl lr'alls 25 feet high,
the li quiil sti'earncr'[ northlr'altlr al]'d
thele q.as some fourtairing south.

+2

The noltheast heap had ceaserl blor'-
irg. The southern cones emitterl terv
heavy smoke. Tlie windor,v in the bot-
tonr of the southeast pot cavitv openerl
into a large bright orangc colorerl t ham-
ber beneath, I'here lar.a surgerl. I)ense
smohe lose also fronr the east cone
legion, r'hich shos-eiI a sulphur-stained.
crackerl zone of 20 foot rarlius. Thc
glon'or.er the lakes s,as bright at night,
a brilliant flanre rose lrom the (entral
r.eltr but the southeast cone glow was
rlirn. On April 1 the lar.a was lor.er,
both floor antl lakes, smoke rn'as delse,
arrl there I'as a break formed il the
nri,l,lle of tho easi plcssule linr.

On April 2, at 4:i)0 p. m., the niain
lal<e r'r'as highcr,20 feet dor.n:rt thc
east cnd, and therc ha 11 bcen more
brcakirrg back of the ba,nl< irto the
srlohing crackecl grounrl east. The north
lakc n-as rnuch higher anrl its rnalgin
rlefoi'rnerl, so that the iiqriitl .r,t'as 4 feet
dor'vl on the north antl 15 feet clown on
the southeast. Therc was a bulge il
the ground between the trro par.ts an(l
ihe lal<e hacl enlargetl by breakirg back
into the high ground of the footslopes
of the northeast hcap. There was much
aplrearance of sr,vellirg in several palts
of the floor of I{alenaumau, accompa-
rrie,I bl hot w]ltene,I clrr.ks. The sorrtlr
enrl of the north lake hatl caveil awav
as far as the yellow sulphur cone.

There wcrc nolr- flr.e ilistinct inner
pits: north, main, southeast, southwest,
and lvest; the southwest one liolcling t.r,r'o
ponr'ls. The southeast o1rl rim of Ilale-
maunrau was a, pl'essure rirlge n'ith the
lava 1loor olerhang;ng it, and the north-
rlest old lirtr rryas still a cliff 40 feet
high. Northcast ancl southwest $'ere
qreat lava heapings, or.erlapping ancl
burying the oltl rirn cornpletely, croxrn-
ccl by tle nor:tleast t'lriblet tower jn
thc one case antl by the southwcstern
pits ir the other.

On April 3 at 3:30 p. rn. high gas
pressrJre $'as again in evirlencc. The
ivest heap pontl ha<1 built a clome fluslr
rvith thc rim of its pit, thc l'est and
soutltwest ponrls were only 72 fect
ilolr'n, a.nt1 the nortir lal<e u,as brim-
nring ler-el with its north anrl I'est
banks anrl hacl built t*'o innnense spat-
ter rlomes on the r-est. The east anrl
south cliffs of this lalre I'ere 8 feet
high. The rnain lahe rvas 15 fcet clowrr



a,l1d cnlargc(l both rrorthrvarrl anrl cast-
\\ri:l l'r l.

Thc south corrrs r\ielc hissing anil the
rorthcast lreap pufferI fronr t]re r.ent
sorrth of tire rrrair ton'er. Thc southcast
cone, r')rich ha,l collzrpserl to au opcrr
Irrrrrrel orr A1'r'il l, \\'rs nu\\' ,'lo-e,l irr
the funnel but showerl olren lrouths on
each siilc learlilg to liigh lar.a pounrl-
ing insirle. At right the nolth lakc
was blimning alr'l thc noitbetrst torver
starterl arr eruption of rnbrella splashes
ot' mclt with a louil metallic t'larg
anil a gobblilg explosion roise hearrl
tl'o nriles al-a.v. This built uI) a ser-
olrl tower thc tluplicate of the first oll
.its south sirie, so that the striking plo-
file, fol manv r-eeks past a lanrlrttark,
l'as changed to:L rviile ilouble-pc:ike11
turlet. In thc earl1. trtot'ttittg houls the
spouting r.as flottt in oone olr the high
northr-cst slopt of thc heap

On lrirlav, April .1, insltectiol at
i2:i10 p. rr. shor.erl t}at this emption Lzrrl
plorluccrl tn.o glassl- suooth flos's, the
doirblc toruel starirliitg abovc thcir
soulcrrs, 15 feet high. A short florv hail
pnsherI nolth northcast florr the srurt
mit, anrl a long ribbon flolr had pourcrl
all the rval' frorn the cone rorth\r'est of
the ton-er to the northr'r'est wall r'alley
on thc rroltir side of the nolth iake.
There s'as a lew vent open lear the
sotth corrc, and the cast cone r,ertts
n'crc flinging out black glass and rlense
srnokc rose fronr the glotlrl r'est of
tlis cone.

The southeast ponrl tvas surrountlc'rl
br. :rn irrrrer arirnlur bench 10 feet r'lou'u
alrl the porrd surfar:e was thl'ee fect
lou-er', streatrilg north r.itir a fourrtaiu
under the northcast bank. The rnaln
Iake n,as also about 13 feet t1onn,
streaming agaiilst its rorth Lank anil
shor.ing an inner betrch of rpi'srtl higlttr
ler-el. T'he roith lalie u'as spla.shing
o\-er at its rrorth ettri, the $,est (lollles
l-ere to\.ercil r.ith ltelo's hair, arrl rleelr
glowing clacks haiI olrctrcrL northeast
of the Iake. '-['hcrc r-:ts ro t'hange itt
thc lorthu.cst rr.ail r'allc-.v. Tlte t,est
hc:tp cole l a.s becornitr€f a, lalger lirtg,
anrl the wcst lonrl, 10 fect rlowrt, rvas
streanring east to a closerl grotto l'itlt
a11 o1)en pot on to1i. A stleartt rtrailr
acloss thc isthnrus frorn tho southwerst
1ionL1 to thc wcst ponrl irrLicatcrl that lL

llooil hatl passcrl at'r'oss tluring thc hig!

ler,el of the previous night. The south-
rvest ponrl, as usual, rn'as quiet a,rt11

cnrsterl or.er.
In the \Vhitney Labot'atory of Seis

rnologl- there r'vcrc a few local eartlr
quakc shocks lecolrlert, microseisnric
rnotion rr-as rnoderate, anrl microtrerpor
sonrewhat ilcreasing frorn. low values,
but the striking seismic feature was tlte
tilt, r'hich changerl about Aplil I fronr
southwest to northcast.

HAWAIIAN YOI,CANO OI]SERVA-
TOR,y, Apr. 12,-1919.-Duling the werek
cnrlirrg }'ri11ay, April 11, 1919, the FIalo'
nraunrau lar-a colurrrn has liserr sligh1,l.-,
but the elelation of the surface has
l,r'oi co'lc,l lrtlrer b.v local huil,liug atl'l
filling tharr lrv liftirrg. Thele has heerl
bench rnagrrra, uplift of a fet' fec't also,
anil modeiate rising of the liquirl lakes
u itlrirr tlreit' ettl's. The , ,,ttsl,icttotls
change of the q'eek is occasionerl bv
the extensive flows from the northeast
heap on its northr.r'est slope insirle the
olt pit linrits, these flows sprea.ding antl
sl'ellirrg gt'a(luallY as heavy bulbous pa-
hoehoe in the region betlveen the north
$'a11 of Haleruaumau and the north lahe.
This slope has repeatetl the constru<-
tional activit.v forlnerll' so conspi( uous
on the east sitle of the northeast heap,
the high torver marking as before the
center of the highest upbuilcling ancl the
grnatesl 0ulPul of flo$s.

Orr Saturtlay, Aplil 5, the crater lvas
qrriel :rr!l lrn,'lraugo,l itl t.lre earlv morn-
irrg, bui ,lurirrg lhe forenoon the liqrri,I
lava rose to thc level of the inner ter-
races l0 fect ilown in the eastcrn lakes.
The uorth lako fountains were splash-
iug over the ramparts in the afternoon,
anll at g p. n. a flow rn'as pouring noltir-
u'arrl flom a standing spring of lava
on the north flank of the lortheast
heap. The north la.l<e overflorverl its
north nrargin, its flows rrrerging with
those of the northeast heap. The west
ponil lava splasberl high abor-e its east
ra.rrrlart. Tire east cone s'as sputter-
irrg, the south cone flarning, the lorth-
east tou'et: tialk, anrl thc glorr bright
above tlio lalies.

On April 6 at 10:iJ0 a. rn. there was
frcsh flor. lara visible across the nortll-
noltheast rinr of the north lake and the
r|esl r,orr([ lra,l huill lrD a,lonte al,oVc
its' clslelll nralgir. Snroke tr-fls ,letts,:



at the east anal south cones. The iava stream tTgo feet lvide anrl several hun-
in the north lake was close to the rim dred feet long meanderccl sluggishly
level. A new spur of the northeast heap trorthl\'ard, This northwestern exten-
was building arouncl the vent olr tl:e sion of the northeast heap was now a
north flank.- At 6 p. m. the tor'il' iako big feature, reaching alolg the wall
was brimming levcl with its rampart r-alley nearly to a point un4er the n.rth-
ancl the wesi pond fountaining a6ove rvest station, the flows piling up alrri
its margin. A[ g:tS p. rn. the newer srve]ling into domes, a-nd occupyi-ng llte
southern spire of the-northeast tower whole space b,etlveen the north lake an,l
broke into- spurting action, orenilrg a the north cliff margin of l{alemaumau.
window through i1s east *all anLl This l-itlth was maintainerl awa,y up
throning out jets accompalicrl b.1, muf- the flank of the heap in the^direction
fled explosions, auclible at the Observa- of the northeast tovrer, and fr_esh toes
tory 2.2 miles arvay in a sti'aight line. of lile lava even now rn'ere making out
Two flows were in motion on the flank to the u'est of the tower.
of the northeast heap in the region iOn Tuesday, April 8, from 4 to 5
northeast of the north lake. 'p, mi, it 'n'as evident by measurement

on April 7 aL 4 p. rn. the lakes were that 
. 
t ris period represents stationary

slightty'lower, thb' southeast pont1, a condition in the main as,reg*rds the
cir-c'lar pool, stooil + ieet treiow ifr" fl99r. The liqrid lava - shorverl some

i.""u"", irhl.t, *'u.10 feet belorv the rising and falling. ^A.cilcuit-of Hale-
cup rim, on the northeasi sitle of the maumau !r *'u_y of -the_ southern and
po'od u spatter dome nas'f"ift. tn" nlestern rims showed tire west heap

inain 1akd stoocl 15 feet below the rim ring cone to _be hissing anil_ glon'ing;
of its pit, crusteil a"a *itrr-t ora;;f;;- th".,l-ttt ponci had-filagree glow heaps

tains 'in its eastern p;;1, 
-;hil"--in1 

9"1t." its eastc-rn cliff' -rising a.bove an

liquiil in the channel'i"Jai"g-t" ifi" irlngr.terrace 10 feet down whieh en-

ceiltral pool streamea " "ii*""ta. 
- 

iiti gir"lea tne ponci some. three f eet

north lake showecl t.",i"".""io f".fri lower. The crust over the southwest

circular agail and *'ut r',"iiaiig""p"ii. tgla'-which was quite inactive' stooil

northern ancl lvestern enrbankrnent.-ror,v tlgn"r than the 'r'v^est pond' liquid level'

3 feet abo\.c the pool, ;;"ti';';h;";;;,ll on,crossing thc floor bv nav of the

ancl east margins, 
""t 

i"i""tr."'"i?il- l"lt-l^side of the rvestern poniL group'

east heap' stoocl 8 f""t itieil. 
..'fft" 

i"t" 1',btislt flame hole linecl rvith stalac-

v,,as cov'eie,l wiih 
-sta 

gn'ats# 
: 
*J ;lq li,"r.i Ji?;,j,,l""",T.lr.ii"J-;.Xffif "r'*1there was- marginal {"":l-i'-il:S' ,Il: "? ii,," *ui" rake. A srnoking areawest ponds were little changed, their i",',"t

surrai-es ab out 1 2 reet ;;'I3# ";ri.'tii: ;,5 1* uT"'it, 3" iil"' 1"13, #,1'5"i01111,1rounding floor; the southwest pon.l was ;;;"" f "iF 
";;''r;;';".i"45,: f.eter' tec1, the west po"d 

1"""9^:p^ 
h^.:]^{ ii"*, " J""y"rr-tir.. lr"""ir 20 f eet deep,

melt, the.west heap p_o"d"y?r a crust b"n'?;; *.i,i. urra 200 feet tong on tdd
wjt-h a ring--co-ne -"-"t! :1.-ll9 ::-lttl ;"'t """riit"ti"g tlte channel 

-and 
cen-

a'nr1 no fresh flows hud_ p^o""t.,1^o"!"^11 i;;i"p"; depresEed in the higher parrthe southwestern slopes.of ^l!:. Y^lil ir-iu'" archdd ftoor of rratEmaumau,heap.- About 6- q, n. the north tat<e i'1r'ii'*i the ea,st enrl the pool was more
was brimming full.

rhe south-souiheast cone was ""* 3l: if.r f;lfT'"1il #i":f r13fl. 
ttl*

an open, hut not fiery, pot. A hissing east lool shol'ed inflatecl crust, border
spiracle stoocl out on the irrner wall of fountains, ancl heavy bombardment
the southeast pot. Cracks in the south- under its.northwest bank, but no sul-
east higli floor had wicleneil. The north- face streaming. There had been more
east tower had an addecl shoultler, giv- breahing back of the east encl of ttre
ing it irregular fonn on the south face, lake to 

-make 
a, terraced cove in the

ancl a new puclille of glassy lava hacl direction of the d'ense, smohe rvhich
solidifieil on top of the northeast heap. rose from the crachec.l region betn'een
On the northwestern flanh of the heap thc lake and the east cone. The east
a live vent was spouting and flor,ving cone was noisy. There v'as much
anii lifting a lid in spasrns. ]-rom it a smoke also around the southern cones,
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The northeast tolver gave vent to oc-
casional puffs of ga.s but the flol'
vents were cluiet. A crach extending
l.cross the floor flom tho centtrlt
channel of tlie main lake to the nor:th
lake was an open crcvasse but not cs-
pecia.lly hot or Juming.

On April 9 the pit rvas quiet ancl
smoky in the mornirg. In the after-
rioon the fume was thinner. At 6 p. m.
the north lake tvas brim,ming high ancl
the northeast cove of the main lake
threw- spray above its ramparts. At 8
p. m. fountains above thc pond rim
wele visiblc also at the west pond, The
nolths'estern footslopes of the north-
east hea,p had now developecl, by
swelling from below, mrany alome tu-
muli with cracked sunrnits.

On Thursday, April 10, at 5:30 p. m.,
the lakes \4'ere high, but the northeast
tower a.nd ali the vents of the nortir-
east heap had ceaseil to shor- gas ples-
surc by hissing, The east conc r,-as
puffing anrl flaming flom numerous
orificcs in its north horns. The main
lalie li'as only J0 feet clorvn, rrith act-
ive bolcler grottoes. The north lake
was bombarding its hanks south ancl
wcst, n-hile on the north side it lvas
building up the lampart rapidly by
high flings of lava. In thc evening all
thc open lakes shon'eil fountain splash
above their rims, the north lake being
especially vigorous in its rampart
building.

On April 11 a.t noon there was some
hissing at the southern cones anil
much craching ancl r4rite stainirrg,
n'ith heat risilg, east of the north
lahe ancl north of tho main lahe. Thcre,
llrtls snapping of the ground heard in
the same regions. A large hot cre-
vasse lvas discovered parallel to :r.ncl a
few feet farther east tha.n the knorvrt
crack leading f rom the mrain lakc to
the north lalie. The main lahe was
streaming n'estwald, 10 f eet d.on'-n,
r-ith grottoes northlr-est, north ancl
southeast, occasional large explosivc
central fountains, and some bubbie
fountaining during sinking spells. The
high levcl of,the north lake continued
antl big spatter rlomes five f ect high
enccscd the grottoes on the north and
northwest sides. A forntain Jvas
splashing ag:rinst thc t'est ba,nk and
there vas some bubble fountaining out
flom unr]er a tcrrace at the south erLl.

There was inueh ballooning of siilns
irito great blisters 10 or 15 feet across,
lilre inflated blankets, lvhich migrateri
r.ith thc current from the central part
of the lako to the north. The same
phenomenon $,&s observetl in the main
lahe. Fume from the pit v'as this day
thinner.

A culious patch of inca.ndescent
broken la.va, a.bout two Jeet square,
hacl kept its heat right on the surfaco
of the surnmit floor of the northeast
lroap for sevelal rlays, without any
blo,wing, solfataric stain or visible
flame. There was no oalor. The place
hail exactly the sppearance of a, bed
of hot charcoal, of cherry red. heat, ab-
ruptly bounclecl by sheils of non-incan'
descent la.va of the samre sort. The
only explanation which occurred to
tire writer was that a siow' seepage of
burning gas q/as cxitlizing the rock
nbove some gas cavity below, not re-
vea.led on the surface,

Irr the \Mhitney Laboratory of Seis-
mology for the fortnight ending at E

p. m. Aplil ll, 1919, there nere regis-
telecl local earthquake shooks, mostly
very slight, as follows: March 29, 3:31
a. m.; lltarch 30r 2:48 a- m.; Ifarch 31,
4:39 p. m.; April 5, 12:32 p. m. (m,od-
erate); April 7, 6:19 a. m. (felt);
April 8, 4:53 a. m, ancl April 10, 2:11
a. m, The harmonic microtremor in-
creased from siight values to strong
a.bout April 3 and has remaincd mod-
erately strong since, The spasmodic
type of tre,mor became strong April 7
and cxcessively strong April 9, vibrat-
ing the ground frorn 1 to 4 p. m. on
that day u'ith extraordinary contin-
uity. On April 10 and 11 spasrns of
vibration continue'd. Microseismic
novement has been ordinary .with

slight increase April 4 to 6 and April
9 to 10. I\[ovement of tilting was to
the south ancl wcst Mrarch 29-30, north
ancl ea.st X{arch 31-April 4, south and
west April 5-7, stati.onary April 8-9,
north ancl east April 10-11.

IIA\{-AITAN VOLCANO OBSERV.
ATORY, April 19, 1919.-During the
week ending tr'riday, April 18, 1919, a
new spasm of mass swelling of the en-
tirc hard upper surface o.f the lava
column set in, which culminatetl as in
February and -\lalcb in a strolg ovcr-
-flou uhich broke lblorrglL thc soutL



ll,essure lin and ploduced the longest
tnd most liquid ftow of 191!l to tlatc'
I-his flon' follorvccl the samc coulse as
the flow of February 2i3, J918, again
covering the tlail arrcl ieachiug thc
load telminus. The tltrce long flows
of this year, extel'cling each about one-
half mile from the ccnter of Halcmau-
mau, lie south, southeast, and east,
arrd \vere procluced rcspectively on
Mtarch 4, April 17, an'd March 12. Ou'-
irrg to. the eccentlic position southeast-
l'ard of the axis of uplift, thc exten
sivc f .ows which have poulecl in tltc
other tlii'ection, i. e., tollard thc nolth-
west, have been cortfined rl,ithin tho
olcl pit *'a11.

At,r,roximatc mcrsulcmPllt\, l"
t"rrci to tlrc rrollh l,qn{ lr m:l I l( \:l;UU
fcet above sea ievel) wele as follows:

,\nril J. ccuttrl i'lour il9 Ieet ahuvc
,,,u, i , Iak.' 2{ fcct abor e matk, rrot lh-
casi ttrttel tiJ lcet c-bovc tnark.

-\rrril I?. centIal t nor riJ feeI ILrore

^^rl, 
lnl.. i{ fect above mlrlk' ttotlh-

oast lou cr tio feet aLror e marl<.
In the coul'se of fourteen daYs the

certral flool rose 25 feet, averaglng
1.8 feet per day; the main lake 10 fcet,
or u.7 f;et pnr: ,.lr-1 ; arrd the ttorllteesl
in*e, l'"t iuhsidcd llrree {eet or' 0 2

feet uet daY.- ii"'srtu'da;, .\pril 12, Ilrc Iakes irr

llrc moruing rvere nlodctulel)'lrrgh lrl'l
a puddle iiou cov''r'ilrg e sm:lll rtc:t
nourcd otrt from tlre ('ilst cuno on rls
i'u,"h tid". Lrlg'' spattcr''lomes hrrl
f"t*aa in a ring.-around the north lalic
aird a similar dime on thc edge of thc
i,l"=r r,on,i batl enla lgcd' Fume { rom

thc east an.l south rtall c|a' k rl('lls
*.t -i,,'f' tlrinno. -\1 6 Ir' m' all ,flre
lckes rvcte lriglr err'1 snurllng' I.rrclu'l-

inl tlrc s('tltlr\\'esi pontl: thc PSSt cr.'tre

,'liiwet.l bliehtll urrd a strolrg sn Pllrllg
i,' tl,e lrcrrili magma lilt' d th(' ( r'rrlrul
t ".'in" ""4 

('auSe'l l lrc IroIIlr lake tu
.ul' f -otv on its north rvest si(lc Tlrr'
li1'titrg movement causcd roclis to lttm-
irr* riot tllP southeirii plcssur'(' ridAe'

-\t 5 r'. m. on A1'r'il l:l the lrl-t' rl
r or''rote plal{uIrrr ol' the sorrtllolsl *1u-

tion ort il," l'ro*-',,'" r'i'lge rrus lourrd
til' i',o ,t a hiqir,'r alrAlr', allJ Ilrc ri'lue
rl"t"ltourt u*as 25 -fe"t lri;h' 'l'lre

n,all crack betw-een the south ard
south southrryest conbs r-as flaming and
the southeast lot had hecone :r yawil-
itru cllasm. A lrcw sl'atlel bean ulr tlro
t,ast sicle of tlle orst r:orl" shorte l Loil

+t)

ing lava through the crachs ancl glorv-
in[ craclis extenclecl rip the wcst facc
of the rortlieasl to$'cr. 'I'he rvall eIr-
closing the n-airr lakc rvas six feet high
at the- east end arcl higher farther
west. Tlte streaming \\'as lvestlvarcl
and from 5 to 7 p. m. thc liquitl sub-
sided about three fect, rvith vigolous
fountainirig and heavy skins inflating
on6 oischairging flames. That the en-

tiosir,:l cliftrs about thc laho uele lift-
jnl reialivp 1o rhc mtrl1 urs shoun bv
r l(:Jrce leVcl rt llrn olst crrd, a lrillr
tilteit scarp on thc south artl a broatL
flamirrg cracli bacli from thc northerl
\orq,'. Tlte tagi,rlt hel\\Pcn lLo mlilr
sn6f rrorrh lakes 5hsrrc,l rlrtttitrg
cracks, some of them ilcanclescent.
The rccent surface glol' ancl u'hitening
in mnny places I'ero symptoms plecul-
iJor'.v of the uplift.

The north lakc lava, stood. rvithil a
f oot of its lorth alLcl not thx-est mtrr-
cins Lrut lltt centt:tl uI'lifr lrad lais"'l
ilre -uuthern matgin" uf the lel'e l0
feet above the liquid. Irresh heavy
flows had clossed the rrorthsestern'
lip. Thc streaming rvas northrvartl,
there werc flaming closeil gro'ttcr
domcs and occasiorrally heavy crusts
r-oulcl crach ancl fountler' The rvest
and southwest pouds 91o*'ocl brightiy
and later jr the evcning thc fourrtains
\1.ele vcr')' bright in thc east cove of
the meiri lake al'cl arouncl the Itorth
la1i e.

On X{orrday, April 14, the strong tu-
mescence continuecl, the fume was
thinner anil the lakes remainecl high'
From 6 to 7 p. m" rocks $-ele fallillg
flom the prossure ridge, the outer facc
of r'r'hich n''as learlv vertioal in places,
and tht' m,asonry of the southeast sttt-
tion had f:rllen in ruins. The east cone
aird south q'a-11-crack were flarning as
before. The east colle 1lad beett up-
liftecl rvith the rising bench nragrna
and the surface flom here to the
southeast !orld curveil lp in u stccp
dome slope. The paltition betu'ccrt
the southcast pord a.ncl the mairl lalicr
was gone, lcaving an olen callyoll a-rld

a c;ntjriuorls silgle T-shapecl lakc.
Strcaming r-as mostly' rtol'tir*'arc1 ttt
rvhcle fountains bombarrle<1 the north
h:rrrk. Tlri' betr,'lr nrlgtrru \\ :ls risirrg
fastel tha,n the liquid, maliing tltt:
c iffs alourtcl thc lake flom 15 to 25

feet high.



fias pressurc eontinuecl in the north-
TVest tor.et. JThe loise of the rising
bench rnagma urdcl foot u'as a contirr-
uous ser:ics of snappirrg, creahing and
crunching souncls to which rvus added
Jlom time to time the crash of bloelis
falling in clevasscs. The soulcls tvcrc
incessant arrii illr,esomc il th cir sug-
gesl iolr of IpsistlesF pu\\ ol . The lr lies
during the night made bright rcd glare
on the fume cloud.

On April 15 tho rnass rising contin-
ued, extencling t o the southrvesteln
region ancl thc lalies remained abott
lrs befole.

At 10:15 a. m. on Aplil 16 the floor
had become a distinctlv arched r'lorne
as a rvhole, rvith thc celter about the
legion of the celtral pool. Ilven the
rrew flons of the nolth side of the
rroltheast heap x'ele alchecl up. The
plessule rim nor'l' exterrclecl f rom the
southcast so as to bend inward in plan
thlough the cast cole and from herc
lorthrvard thc eclge of the uplift
passecl under the center of thc north-
east heap, fracturing the sum,mit concs
and lifting the rvesteln flos's of thc
heap to horizontality. The nen fill
nolth rvas so pinched by the uplift as
again to tip back the olrl north rim of
Halemaumau. The buried southrvest
margi rr of tlre ol,l pit rras a.gain re
venling itself as a pressure ridge so
that practic.ally thc entire circle of
floor r.yas outlined by' either pressure
li,dge or remnant cliff.

Arr interesting devclopment due to
fractule and coliapse at thc northern
rim concs of November', 1918, rvas the
revelation in the cavernous interior of
these concs, orrly five m,onths old, of
abundart gl'apevine stalactites rvith
sttr,lagmites beneath, some of th c
for.mer over' 20 inchcs long. Thc shell
of this cavern n'as only a foot thich in
places and it was an incaldesccnt gas
chambcl at the timc of the November
flolys. Thele rvas no tl'aces of watct'
drip, anrl gas meiting was the onlv pos-
sible proccss r'vhereby these stalactitt:s
could have originated.

The central axis of uplift of the
domed floor of H:rlcmaumau formed
craggv cliffs on both sides of the cen-
tral pool of the main lakc and these
$rere now on a level rvith the summit
of the lortheast torver some 60 feet
above the north bench mal'k of the old

rim. fnsteaci of inclividual craggy
soarps as ir fotmer yeats, the $'hole
arched floor'\'yas now one mighty tu-
lnor', ils high as the former crags, rvith
the lakes as gashes iri its crest.

The south wall (lrach was flaming
anrI hissing and ya]vnirrg open a.t the
cones. A shasm extended straight to-
rvard this crack, antl at right angles to
it, frorn the southeast poncl. The latter
rvas quiot, a,bout 10 feet belorv its
southeastern linr, but whelc it cxtencl-
ed as a golgc to joir the main lakc
the boundilg cliffs l erc i30 feet high.
Thc mrain la.lie streamed eastward to a
spatter dome at its east end. The east
cole ]rad :r splashing pot on top, the
nolth lake was six fcet rlorvn on its
nolth sit1cr l5 feet orr tire south aucl
n'as quict rvith curtainecl grottoes. The
r'r']role cup of this Iake had been up-
heavetl and tiltecl nolthrvard ancl
srnohi.rrg chasmrs cxtcnded f rom it to-
rva.rds the mairr lalie. The l.est heap
poncl liatl filled up ald overflorved aud
a tlickle flol' was pouring flom a
sma,ll splashin[f cone. The othel trvo
uestcrl ponds rvere fountaining vigor'-
ously u ith 5-f ciot margins and sorne-
y'hat constrictecl cups. Gtrs vents bujit
driblet spiracles in the southn esterl
rvall crack rcgion.

On Thursclay, April 17, at 11 a. m.,
the whole region south.east of IfaJe-
m.lumau N'as f ounil f lootled rvith a
brotr,d lava f lor,l' of multiple f orlis,
r'orsisl inl of gleamirrg silr cry li,luid
lava rvhich hardened as vel'y smooih
rlerse pahoehoe. This flow hacl startecl
about midnight, breahing out rlong a
vlrtic:r.l ch,rstn in llre 1'1p5sxy1' r'im jrrst
cast r.rf the south conc. Thc lins of the
,l'rsm rrelc ro\v plastplpd rvith sp:rltr'r'
lava, and I'ele's hair, and 15 feet abovc
the flor.rr bcneath an opcn l'indorr' three
feet in diameter revealed i1n incancles-
celt vcltioal lava chute or sluice.rav
$'hele the liquid fell r:r.pidiy and cori-
tinuousl;' throlgh a pipe of its 

'w-nmalrrrrg. The l'indow- rvas drippirg
'w'ith tlLe liquicl melt. The poolerl lav:r,
bt reatir, covered with a ihich t;he11,
coulil bc clossi.d il a distancc of 100
yards, but thc florv in the vicirity of
tlie rotrd telminus $,as:l0tl I'zllcls rvidr:.
The liquirl r"as pouring through tub.:s
to llre m:rrr.r'Ironts rr]riclr rvele lrsil,lll;-
smo('11r, .nc1iy tocs, dislrihrrting itseli
u'idely ard splea([ing il the c:oursrr of
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the day over the entire trail ^.rcgion
:Lrt1 as-fat as tho front o the florv of
}'ebluarv 23. 1918'

The tlrcssulo rinr cast n as notr' 3C

fect Ligh and sncllirrg still conlinrt"tl'
The ma"rgin o{: the ncw uplift x-as il-
crease'd irt h"igltt at the wcst rrrrd

soullr Drc:suto -rim, rocks ner',' fallirrl
occasiollally, and sccn from tlrc n')ltlr-
rn-est remnant of border cliff' tl:re cr:n

tra.l f Ioor hacl become a dome lbov'l
the level of one's head. Thc lhole
eastern semicirclc of rvhat hail berln
the f ormer r:ill of Halernaumau rv:ls

cut off f.-om vicw cvell as far north as

rhc o.d uortb slatiolr, b.v iho lising nl
the grPtt srrolleu {ill'. Thc 1o1'.o1 tlrt'
nortiieast torver remained visiblc, :'Lud

in the flank of the clome corrld be scou

agrinst tho skllinc orrl;'r Iittle ol tlrc
riln ou the tvesi pond pit a,rrrl l lte chrrn
o',i tpurl"t heu'ps o'crrpie'l hy tlrc
rrorih lal'e' Tlro \\'est and norl h '1 't-
tiorrs u erc both tilted ru al' t'r'bm thl
center of Halemaumru, tlre n-rrrtl)

bencb mark ptalform E5 degrecs 1r"nt
ihe horizontal. As this inl oLvpd ul''
jift as wett as horizontal rlisturbanuc,
lfr" "uf"" of the bench mark as a' lev-
eltinr statlo,, is dcstroycd' Therc -q 

rs
no eijdcnt diflelentill lilt of the lloor

"i 
tft" t o." of the northr-est rvall' The

or"aaur" rim cl'fcct at tlto notth '1rr
iion 's exie'ded irr e crttshe'1 lnd {t:tc-
iol.i "o"" up the flank of the north
east heaP.

The north lake was extending its
cuo in a crooked crevc.sse hea"ded irr
ihi.lltectir,, of thc main lalte' Its
,""tna" streaming rl'as north ancl north-
west. thcre \\'as somo central turbrt
Lonce, and. the mrrqinal clif{ ras eight
r'eet bish nortb$cst und 25 feet high
soutbeait. An inttor il-foot spaitel
ievel marked the fluotuations of the
nrevjorrs 24 hours. The northprn bor'
il"t ]'"npt nere still irr pla.cc and tlre
fountains sP'ashed bcl.rv them'

The northeast heaP hecl a hissirg,
glowing east-r'est crack, through ,the
irlddte" of thc tou'er anil many other
deen bot crncks, espc, iallv orl {he si'le
of ihc main lake' 0n llris si'lc onP
q alked uplr jli 1o\\'lr{ls tlte ccnlor of
llnlemaumau. The lattcl had r, 12-loot
cliff at its east en<l, but the eentral
iloor 1evel rn'as 25 to 

.il0 
feet above tha

iake. The streaming rn'as rvestrvard

""4 tto.rr'the southeast pond channel
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northr,r'altl, attd numerous cenlral an'l
iravelling Iountains developcd . from
lillre to limP. There was no evlderrce
i,r* the culrents that the lake mclt
ita" fee,ti"g the south ohasm outflow'
ffr" tut-"fi extendirrg from the main
lul." to the east cone had now bY

",,rrt,;'tt,r 
l,rotlttced & lressure lidge, in

r:onlttrsi io the gaping effects seen

:llotrg tht' DoItlr\\'ost-soulheast crc-

, ^r'?, , n., t h la ke a nd southeast. Pond
.ii"".iout-1. This rras p.rolonged irrto
thc nraitt oulcl prossurc rim by way tlt
;h; ;;ti crone. 

* 
The cone hatl built a'

arir,,l"i- tropu on its rortheast sicle l5
i..t-n-ich,'un opno fot wcs splashing
out lrv; bn topf antl the whole struct-
ure. rith its ouier 625p leJow thc lrke
levi'1, looked as ihough it mighl easily
pro,liroe a ner'- outflo*- by brea]ring
open.'h general the fume n'as tlinner,the
glorv it night brighter, the la.hes hotter
ind more iurbulent on the surface' The
1g$- 6utflo$- differed from previous
ones of like rapid extension, in its
smuoth, lralcl silverv surfacPs and thin-
lv liouid habit. L;ke tbe .flow of
.(tr."t, t I i:t texlure, it also uas fed,
likc that flow-, by a. rapid cascacle
ca,pable of freeing it from gas.

On Friday, -r\Pril 18, there were im-
port:lnt changesln the cxtension of the
-srrcrling norlhwestrvar'd so as to tip
and breah up still further the basin of
thc north lChc a.nrl cxtend it by col-
lapse along the fissure line southwest-
t'arcl. Th6 fountains splashetl high at
this lake and in the east cove of the
rnain lahe. The crumbiing broke don'n
sorne of the spattcr heaps standing on
l on of thc not tL lal{c border eliffs'

Th" apy "r""oce of Hllemaumau ls
secn from the Observatory is now that
of a smooth curved floor 1200 feet
aclo:s. rising from the noIlhwest tim
otl the form& pit to a height about 50
feet above the gcneral level of the
former rim. This body falls off ab-
rrptl-v as an escarpment 40 feet high
orr'the southerst at the pressure rim.
The movcment here has becn bodily
east*'ald, as hnown landtnarks on the
pressule rim, like the southern cones,
have movecl east in profile cluring the
last fcw wecks. Along N'ith this ha.s
gorrc the musbing up ol tlre pressure
rim, ma,le of slabs ol llre rim llolvs.
rrilh atr xnHu'ar 1'otation 1'rom horizott-
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tal to vertica-i and beyond, so that the mately ?90 feet from the north statiorr'

ton of tlre 'im is no l;;l;t" ;"ft";ti' 't t'it "rack has luog been kno$ n as the

i:h I l:-l i":' i" il[ il;ll::";i" li:, " 
[l:.'*, ",i li;" * m'it 

^11,,";"il,i 
;l

iii:";:";;;; ;;"ir";'i""; 'ii;;::;'J# i' i' a' ravurilc' prace u nc'c , l rrvcncrs

trol a ridge brtt a, scarp faIing clst scorch postal catds' lt mrl ks the 'rtc
The upper part of trt" lrl# ro'-rot-lt] ot th.e ota rim of l:Ialenrauma'u prior to

is the cross-section of ln"'fit""" 
'f.|l otert]ow in 1894' The long frow be-

lalers lifte,I clear, attd 
"ih"'' it"ss"ti gan su,oaay molning' oll]l .'-u' 

tn'l' ul

tlilt i. ^'ir".Ut.-of'tu:u.. 
' in.e.en.'l oL lhe rveek rs still I'roglcssrrrg

In the \Vhitney Seismological Labo- with.front ovcr 1'5 miles from the cen-

i'atory for the x-eeh ".;T;;;1 n" ,n lg" of. lla'emaumau' 'r'he course of the

Flidrr', April J8, tr,t,"'in?t""t*"'" Llutt lies rorth-northca-1' passj rrg ou

;;gii'.;",.l ,i*'tri.liul r""itr "-irt 
shocks the ucst sidc ot' the rrcll ktrorvn stca-m

aud thrcc distanr earthquakes. The conc *r,i"rr"itunar out on thc ilbor ot

tocal quahes $'ere at tji',it'p^il. -"ii1i {ri;y9; dater towards the nortli' This

i3: 5:29 and l0:3l a' m. April J4; brea.krns out of a f lotv bacli lrom tlrt'

;,i21"I i,ig ".'-. '+p'ii"'rz,"i'oJ z'ld north rim recalls the similer florrs u1

o."*.-er,"il 18.' The iirJ tdleseism at November, 1918' ftom sources nearer

iz'io nl m., H. S. T., April J7, gave thc pit'
;;id.";" lhat the ,1i.iin"" .]f 

- it. 'f tre cxtensiort of tumescencc to tlre

"li":i"' 
.""t about 26+0 ililo*.t"tt from oltl lim of Llalemiaumau west and

iirit' rtfti""]" *r'i"rr 
- *""ia 

''"""t"tp""a north has tilted the I'est sta;tion 4'5

nroba,blv to a source o" irre rottoi, of degrees to the souths'est and the north

i',"?i"irr"" "i"rl'l 
iul" d"otun.. is not beich ma-r'k p.atform u'5 dcgrccs to tho

nrrife as far as the l'hoenix Islan'ls, Irorlh. The latter has beon iifted bo'l-

+il".;;;;'t;;;l'-^;;'-ui'o o" the i1v approximratelv -e1q!t 
jcetr making

17th a.t 10:35 a. m. aoaL itrdicated a its r6i elevation 3?08 feet approxi-

"o"r." ^t 5585 kilometers, thc distance mately abcive sea, level. Measurements

;;-'i{#"; n"--t"hutLu' or the New for the r,r'ee}r with this mark a,s da,turn

Hebrides. The third teleseism at 10:51 were as follows:
t.'*.',tptii 18, registeleil. pronouncecl - -Apt:it 17, central floor 64 fc-e^t'-main

iorrn *oo'"*, but the-preliminary_tremol lako 34 feet, northeast tower 60 feet-
*nLn 

"'ont'a 
give evidence of distance above mark'

was anse"t inithe recoril - April 26, central floor 73 feet, main' 
Microseismic motion increasecl from lakg 38 feet, northeast tower 54 feet-

-Ii;h; tt moderate about A-pril 15' above mark.
bnin tl" harmonic ancl spasmoclic types Allowing for the lift of datum mnll<
of microtremor decreased durin-g- the utt,l of thc northwest station from
ineek fro* strong to slight. \Iore- *6i.6 the angular measurements were
ments of tilting liave been rcmarkablJ mado, thc ct'rrtral floor rose t7 I'eet jn
sl.i!r.ht irr riew-of the strong swelti.n.g nirre days, avcragi ng 1.9 feot pel rley;
rn,"I ovcrf lowing at the ela.ter. but ttlls l ho muirr Ialic rose 12 feel, a.vcragirg
i"iees *ith thc"February-M'ar9]r -record 1.3 feet per day; and the' northeasl
,F-air""tt"a in this Bulletin Teb:uary to*'cr rosri trvo feet, averaging 0'2 feet
f. Th" genor.al tendency of the 1ilt has 1,er day. Placlically for tIe lnst three
been slight to the casl tnd soul h' n ecks th0 northcast to* er hrs been

stationarY'

IIAWAIIAN \TOLCANO OBSER'V- --1-p-p"o"t-nte 
measurements of the

ATORY, April 2ti, iglg.-iil rqeek p]ogress of tlie front of the Fostal Rift
;d;';^ip;ll'ii, roio,'ui'Kii;";1 '"'; llll rore as rollows' thc sour"c or tbI

o trar i hc ton! southcas16111 f l,o1v being l'100 feet f lom tlre cetrlct of

;i;t;' "; 
ii . p..uioot "rveek' has beon H alcma"umau:

iii'ril"n"i.i,"a'by inlense reinwed srroll- April 20,.3 .p. m', {ront 0'{ miles f rom

t;;;f";h; i;"t'floot torvards the north' center of }ralernaumau'

i;h;;i b;;; "*t'Jo'iiln"'l;tv 
long 

"-.ll'" 
2l' r0 a" m'' flont o'5 nrilcs

,.n*i" ."a"ti""g flow, gioet o"t:tt' noI "from center of lfalemaumau'

i';-'i|,;;i;:r.ui i'rofi a {uming era'']i 
" 

-{p'il 22' Il. .a'.m ' lronl 0 6 miles

"""rTl "itt[.?ri- "f 
the pit approxi- from ecrtter ol' IIa]cmrttmutt'

I



Apr.il 2ii, J0 a. m., fi'ont 0.9 milcs n'as within a fcw- feet of those hottcst
flom ccntel of llalemaum,au. clashs visited l-ry tourists. There l'as

Apr:i1 24, 1.1 a. rn., front 1.2 rniles not the slightcst scismic distulbancc
from ccntcl r-lf llalemaurrtau. and even the volcarric tremors were re-

April 25, 12 m., flont 1.4 miles from marhably slight at this timc.. The lavtr.
centcr of flalemaumau. rras iir grcat volume, of slight viscositl'

On Str.turclay, April 19, 1919, at 6 p. 2Irt1 floir-ec1 rapidly in rippling 
-ca-s-m., thclc rvas still glo1v in thc south- caclt's tot-ards tire north so that by 2:i30

,,,rit flo.n', the soutli $'all crach $-as p. m. thc f}ont was 900 feet f}om its
Jla4ing :rnd hissilg arrcl the east corre iource' Therc rvas a.t 3:41 .p' rn. I small
rvas-fliming on iop arrd splashing local carthquake shocli - (instlumcntal,
rvithirr. lire nortlieast tower hacl not felt). The source of this flott was
cooled. consiclerably artl r,vas quict. visitecl at 7 p. m. and two small coles

Thc ma'ilr lahe lvas greatly enlarged u'clc foutrcl built above a cracli on the
il 2 noltli south direclion along its nolth side of the denscst flme of the
east barrk, its enclosing rvalls were I'ostal Rift' I'r'om these the"stream
flom 15 to 25 feet high and the strean- pourcd steadily in the direction of Per-
itru tvas outl'ard frt,m thc south alm iet's Cone' rvlcleniug out in shape like
(f ur.merlr- the soLrthcust pond). Tliere 1 laulel .leaf anil consisting of ordi-
tr rs tlt'' usual glotto fourit:rining' T-hc nary pahoehoe' The fountaining al'l
north lake rvai found sullouniled .h)' "l'oititg 

at the vcnt were moderate and
unmistahablc signs of 1el,id exterlsrorr cornmorrplace'
ilor.tlrrra|tl of the Il,,or srrcilitrg so corr' No immediafe cffect at Ihe Halemrrr-
spicuous on the southeast duriug llt" rr,oo lakes suggested drai'age by this
I,r..'vious \\o0li. As one. slourl on il o ttoru. On thc ,;ontlary, tlre lal(cs \4cle
trinl< ol thc lilted rrorth. luke cup the diirin"r:1''iglrer rvith pronou'ced g:rt
vierv 1lL thc rva; 1o thc Puslnl Rilt te- i,."rr,.,'n] bui the tumescencc of tlte
rcr,lctl a dou rruard slopc past and In- Lelcl' .agma uas less. The aetivity
volving llre trottlr rim of Halemrumau of the main lalie *as unchanged. The
atd tire driblet cones of 1itg+' -'l'lre i,orth lake rvalls rvere 10 to 20 feet
lorth lahc I'as itself so affected bJ niol. more clcfined on the northn'est
tlris lil'r llrrt it rrrrs enlitrgtrg ltselr sicl"e. the (rvirrg irr bild cr.rse,I an'l llre
r.at,i,llt h1. collrpsc ul' its suuthel*1 x"9 lin,ri,l 1cd I iscn.'to rll.rrrr n :rrrtl ,.lreck ilre
r,oltirri"si .ides. 'lhe lriglr sutltlleast r,ri.rert {rom tlre sorrtlrrcrt crvetn. Tlre
rvall crumrliled into tl]e la lie .rn ,tPtf 

- ."o.r,u u'as f illed up. The n'all arountl
tacular avalanches ancl a tumhlerl cle' tho soutlreast side'of the north ]ahc
vasso matle a, yarvning cbasm 

. "'. _]lt^t 1".f bccome str.aight and smooth.
.n'an in thc tlirectiori of lol^tll,1.o^*tol::- About 10:30 p. m. the lakes rose to
A caveru uncler thc west hank -9f il: tfr"i, 

-i"oef 
. un,i ur ovcrflow poured'

lrko ejecled. a |apid .tur|eul ,oi St?ll ilg i;:"; rho east'n,,d of tho mrirr lalic past
nr"lt lrom the (llre,'trolt or tno,weslerll tl,c east cone on its norlh side lo the
l,onds :1il,1 tlte avulatrcltcs madc mucll '"" ---".. *i,: ^ii ",,'^-^f.:f " t,
lr"*l,t,',,j i,'iri"c. ""fl,;""";i'i,".;i;;; '"g]on,:r tlre old arrtomob;le termintts'

bank rvas a subsiclcd rrit '""i il;;il;; some 500 f cct cast of Halemaumau'

;;;ii r..;r;;cetl bene.rth the lava like a About 6 -p' m: on April 21 tho east

ir.,t"fr. At ihe lortheast end" of this s6ns overfloweil and sent a torrt:nt
ioi.- i"'o of tlc large spaltcr clomes re- eastrvarcl {i00 feet ove.rricling the iahe

mainec,l intact 15 freet above the lzr.l<e florv of the prev'ious night. At 9 p. m.

level. Thcre lvcre crachs in the s\\,'ollen the front of tliis flow rras stagnant'
fioor rr-ith hot air rising. A crisis of The main lal<e was streaming mostly
,,urjiL*"tJ srvelling n'is in !rogress, -rvestward,- Yil]t "19 

to 20-foot cliffs
itilt;ii;; tiltirg tfie zo'e of tire Halel bombarcled at the lahe lcvcl by violent
*n Juu rim all"the rvat.;nrh to the fo.rrtains east ancl irortheast. Abo.t
olcl rim ]i.c of 18g1. 

u 
overy half hour the lahe level sufferecl

At scime timc ncal llooll on Aprii 20 sudclen subsidence of three to folrr feet
tfr. iiq"ia'f""u'*"tt.a op itt o st'anding rvith break up of c^rusts and very largc
i,,ir,ta'i, tlirough 1h"'claclis of thi t.rbulent cerrti'al fountains.
?ostal Rift nort"h of r-ralcmaumau and The north lake u'as also pulsating
rvest of thc small solfataricl crater l'-ith risi'g ald sinhilg spells and was

hnou n as I'ele's Kitt:hen. TlLe' lilace5rriltling rien' cultained glottocs at its
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horthcast end. Manv crnchs in the
floor of [Ia]emaumau shou,ccl inr:andcs
cent bench l)lagma bercath.

The I'ostnl liift flon,continucil its
ptogrcss and had serrt tlvo narrorv
branches to the rvest in the tlirectiorr
of llrvchahuna. Alreaclv this florv n,as
much thc longcst of tire 1918-19 series.

Ol Tuesday, '\pril 22, the l'ostal R:ift
soulcc clcvclopeil stlong fount:rining a,t
lloon so that the progl'ess of the f .r:onts
of the flon' rvas miole rapitl, the main
trorrt shorving at light a shupe lihe a
glon,ilg liancl crceping in thc diroction
of Pcrret' ts Corre.

At 5:;10 p. m. the re r,a"s hissing at
thc south conc ancl the main lakc
shori'ed .11 Large continuous fouutain in
the soutlieastcln ptu't n,hile the stream-
ing rvas mostl;r u'estn'ald atrcl lorth-
u,arcl. TlLc sinlring spells happenetl
suddonly at intervals of from 20 to '10
miutlcs, follou'er1 by quick recovcry in
the coulsc of 10 minutes or: less. At
the beqinning of the sinhing spells
thele s'elc vcry interrsc explosive out-
bulsts trgainst the r-all ancl flom undel
thc crusi nargin. These outbursts be-
gan on thc rrot'th a.ltd cxternded them-
Jelvcs eastr,ard. The lot'th lake u'as
brimming lcvel rvith its rim and rather
cruici. 'l hc he rrclr mlgml conti nuo'l to
rjise but tlrc rtrl'id suellirrg Irrd ce:rso'l'
'Ihe lalie founfains at night werc vis-
ible frorn the Obscrvatory aird some
high jets \{ere seen at the west pond..

i)n"Aprit 23 the crater s'as quietr- the
f loor l:r.va stationarv and the lahe
shores eavcd in in placcs. The Postal
Rift flou. continued its progress with
flont nou' a mile from the celltcr of
Ilale'maum-au aud glorv at the front of
the uppet' q'estct'n f orli as well as at
the miin frorrt ttear Petret's Cone. Tlic
north lake l'as fountaining above its
rirn a1' 7: jlO ]r. m. arrd there n'a.s il very
Lillr l"rcl eftcr midrriglrt''l-.r1'lo|a1ion ol llrc I'o.lal Rifi flou
it the early afterlloon of Thursdav,
.,l ,,rlit I l. ,iro, oJ tlrrl ij consiste,l ol
n,l,l*r'rt*lr sn)oolh J':rlroolroc lava cx

iorrlinu Ler',,rr,l rtrd ttest ol Petl'el 's

Cone. 
-.\s I u hule lhe I'lou is r riL'bon

f rom 1{)0 to il00 f cet widc, sprcacling
corrtillously by slorvly oozilg to.es

*ihi"h ot" fccl ihrough 1,tfugs in the
(.r'rrstcLl ul'1,,'r' l'ull inrri nf tlr" f lou ' Tlrp
solt(.a \\ts -t1'1 tn|tnl\ lt smlll COn"

three fcet Iiglt rvith hissing and -flam-
i"S oraoks il its summit' A11 tlte

upper part of the flow rn-as frozen solid
orr the surface. Active moving toes
welc found at 3 p. m. ori the rvestern
sicle of the frontal lobe.

From 5 to 6 p. m. the north lake was
fountl brimming fu[I and dribbling
ov.er r.ith.trvo large high flung founi
tairrs pla,ying continuous_iy next-to the
spattel clomes at the nolth cld. The
remaindcl of the pon'di lvas crusted
or.cr a.ncl the lavine in thc clirection of
thc main lalie had u.idenecl.

'I'ho moirr j:tke na. still unilcrgoirg
sirrking sl,clls rvit)r uorth\\rrd sticaml
ing', bombarrlment of the north shore,
anc'l cliffs 10 feet high on the east and
ilO fect high in thc center. Large bal-
Joons 6f shiir formed during the rising
spells r'hen inflation r,vas clomirrarrt. At
the ra-est en,d of the central pool a
chasrrr three to Tive feet n-ide h:rd
openecl clcar dorvn to the pool level so
as to conrrect the main lalie through to
the west poncl. Two similar chasms less
lide anil not open to the liquid lava
level extended flom the north lalre to-
wards the main lake.

'I'he floor was crosseal on the north
sicle of the main lahe arrd thesc chasms
r.elr: found to bc still nalrorv errough
to step across. The n'est pond rvas
forud to be circular with wall 10 to 12
feet high on the sicle of the chasm
leading to the main lalic, but on the
oppositc or r-estern sirle the liquiil
stood lcvel r'r,ith the rirn ou'irg to the
fact that the cup of the lond was
tippecl arva; from the center of the pit
just as in the casc of the north lahe. A
short clisttrnce farther west the $'est
pond cone rvas hot and fumirrg and the
southrvost poild p'as in the midst of
furne falther south. Tliere r-ere as yet
no fL'esh flolvs flom thc rr.cstcrn polcls.

Thc tlome srvelling of the Halemau-
mau floor hatl nou. liftecl the floor
slightly on thc nolthn-est sitle so as to
reduce thc height of thc cLiff there arcl
the ends of tiris cliff north-northea:rt,
anil west southrqest had become pres-
surc rirns so that the remnant of the
ol,d bort]el cliff nol' includecl not more
than trl'o-fifths of the former circrrm-
f crer ce of the pit. The wcst stat,inn
piatfolm shorvecl increased i'lefol'na-
ti on. All tumbling of locks at tlie
south prcssurc rim, ho*'ei-er, had rro'v
ce:Lserl ant'l thc lava columrr l'as sla-
ti.orrary.
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The sluicervay which had been the
source of the flolr'- of April 17 lvas norv
covere d r''ith a' f ew snahy driblct
trickles of solic'lif iect lava f rom abovc
.r'here there w'as :r hissing vent. In tlt:
n all cracl< chasm left by the southeast
pot, large nasses of bright-.co1ored
^stalactit-es n'ere revea,led. The east
cone continued to shorv flaming vents
over lava surging rvithin.

On April 25 f-rom 2 to 3 P' m' 
-the

cliffs ov-er the main lakc rn'ere founiL to
be some$'hat higher, a 3-foot spatt€{
margit appeared ibovc tlte level of the
liouid l:r;i end the streaming was rt
fiist lortlr lnJ west, but tbis \\rrs rc-
i'""sea to north and east rvhen an im-
*"nr" ."ot"ol fountain cieveloperl and

-iqrirind crsttrard to cxpoltl itself ef
tli laltc >l'ole. Tlre pulsal lons ot l ls

i',* 'i",i lu')ing coutiriue'l Tlrn rliffs
u .1o f rom 15 to 30 f cet lrigh'

The nortlL lulic shuwed rralls four
-fcct I,irh on the northn esl sirle and' a

ti".f. 
"? 

that nrtl 1yas seen 1o collefsc.
i;-;; ;". much ctrcking and lounder-
inc, thc usual nortbern horder toun-
i-i"i"* ""4 

in both the nolth and

'"ti" f?t.. the ba)looning o{ crusts uas
consnicuous.

Some l t acc o{ j Le eestern nressute
rirn coultl now be follos-eil all the I'ay
i;;;n; southeast *-all cracl< to the

"""tii'"".t 
loser along e linc ol

clttttched uD flows, ri'lges atrd crlctrs
merkinc tho course ol the Hclemltt-
*rt pii mrrsin benoath' Hissing. eon-

ii'r-ru"i ", 
tlre south, crst and nbltherst

cones.'"'il. ro=tut Rift flou rtrs still pusb-

i,,j a'I,""d arrcl the. lirre of active toes

,, i= trrigLt at nighi 1s $ olo rlso thc
;;* ".";l= rt the source of tho {low
ioa ti'the nrst "ot'e' Tlrc flolv was

l"J""ii"o ii* ironlrl lobcs erstnar'l so

i! -;;;iil ii "ii." in I sotl or a Pud-
;;,"";i'; nlrolc flontaJ slrip. 'At noon

t'r'" it,irr nas 1.4 miles from tle cerrter

l,i-rili.''i.'i,;'ii "no 
lhis proved to bc

nearlv thc limit of iis progress' .-- ..""inl '*"i.*ograPhs of the WhitneY
r-^lo'tr-v ha-ve'rceistered lt'rces of
i^i"i"r"r.l"ts during lbe rtcek ending
;t ;t ". ;. Trider, APril 25, 1910' Tlese

"1"i"'rt i,'lJ P." m' APril 21 antl 8:57

t' .. P.rrtif 22; H' S' T' Tho ovidcnco
l,i ,ii.Lult". is not etcarly sho* n' Locrl
:;ii';;'-k;' ; e,e '"gi'in'"'i 

at 3:41 P'

;;';;;i 2o: 3:02 p. 
*m' 

and J1:44 P' m'

.ti,,:l't'Zt, both vcr'1' sliglrt: :r'rrrl 10:5[ e'

m. Anril 25. Microscismic motion de-

"r.u16,l to vely slight, ha rmonic micro-
trem,or remained stight and the spas-
motlic tremor has continued- abundant-
ly in cr iflsnce uith plolonged. spells of
sere|al hours qbett it rras strong.

Thc tiiting of the ground became
st|ous to thi east and nortb April 19'
20. r'iactinq moJeralcl.y \\ c>l aDd soutL
Auril 21 22. April 2J-24 exhibitecl sle-
tionrry tcrrdcnny arrd April 25 therc
rtas siight lilt east and nor1h.

HAWAIIAN i*O*O OBSER,V.
A'l'()RY. ,\tev 3. 19 19.-During the
u eek entling- FridaY, MaY 2, 1919,

thcrc tvas a, sholt-lired sinking spelt
lrom Auril 25 to APril 28, both the
c.ralcr floor aDcl liquid- lakcs taking
oart ilI the depression, rnd the lorg
I osirl Rift t]ow coming to rcsj,' le
girrnilg Aplit 29, honever, strong rls-
in- and ovctflowing \1 erc resumed, tllc

""i "if..t -tor the iveek bcing a slight
tise of crater levels and voluminous

"u* ]lo,*t. The Postal R'ift flow has

continued. to lengthen and. a,1so to
snrtad, sidewise in man.y places along
iis n'hole lcngth. lts front is in the
extreme north- corner of Kilauea floor,
rqainsl the nolthern end of the Uwe-
iiinu,'a ""tt, and approximaiely J'C

miles from the centcr of llalemaumau'
1.he measurenents of the week,

above the north lla,lemaumau bench

^'*lt lupptoximately 3708 fcet above
sea-level) are as follows:

Anrii 2li. coi,tttl floor 73 feet, maiu
lake'.3u fcct, N.E. torvcr 60 -feet'- Anril 28. ccntral floor 67 feet, main
lako'27 feet, N.Ii. loqer 60 feet'

linv Z, certral fioor 74-feet, main
lake 44 feet, N'E. tor-er 60 feet'

The floor thus subsiclecl six feet in
trvo daYs, or three feet Per daY, and
the mrin-leke 12 feet, orsix feet per
rl av. Therea.f ter the floor rose seven
ferlt in four days, or 1.8 feet pel c]ay,
ancl the lake rose 17 feet, or 4'2 feet
ner dlv. The noltheast tower remained
it"tion"tv. Jlersuremeuts acruss Halc-
maumau from southoast to northwcsl
sholv that the maximum of floor move-

-ettt q-as adjacent to the central pool
of the main lahe.

On Sal urda;-, APril 26, 19'l9' at noon
the main lake'appcarecl lorl er relative
to its bountljttg cliffs which were 15

fcet high at tlie east end, 35 feet high



on the north and 25 fcet higl on the
south. Streaming was l'estu.ard from
thc east end ancl nor:thrvartl from the
south arm. X{uch of the lower spatter
rim around the lahe had fallen away,

The north ]ahe r.as a,lso lorn'er and
shorvecl a wa1I scven feet high ol the
northwest sitle and a spatter rim of
simila.r hcight undcr the higher bhff
of the southern side of the lahe. The
rvall a,t the northcast end supporting
remnants of the rampart n'as 12 feet
high and shon'eil fresh brealis. At the
southx'est encl this lakc shon'etl an opell
cavern extending under thc l'all.

llhe west anil southrrest pords hatl
both overflovr.ed since tlLe high level of
Anril 24. makins f lows l hich cxte ntled
ZOO to f00 fcet tvostn:rrd and soutlr-
n est s'ard across the I'rPSSure rim'
These florrys probabl1' poured out in the
night of April 2'1. Tho porrds r('re now
,le-pressed rvit)rin their eul's.

bhe"e *.as continued the gas blon'ing
at the south anil east cones and at tbe
cone soulce of the r'Postal Rift" flon''
This florq kept pushing forn'ard until it
*,as nearlY hal? war'; from Perret ts

Cone to the north rvall of Kilauea, and
in thc evening an arm rvas- pushing
eastrvaril on the south side of Perretts
Cone.

On April 27 thc front of the Postal
Rift flow ceased m,otion antl became
riark, but tho source conlinrred jls llam
ing. A pol in the south nall etrcl< eon-

ta.inecl fbuntaining lava rvhich flared
on the fume cloud above' Thc lorth-
east side of the north lake caved in,
dcmolishing the rarnpart remnant there'
The ea,st cone continuecl to be a brighi
beacon light and the flare ovcr the
lakes v'ai'brilliant. The domc swellirg
of the floor of llalemaumau appeared
to ]ra.ve lifted more torvards the south
and west than torvards the northeast, so

that the northeast sector appearecl rela
tivelv dctrre.sed, boundecl bv the cast
non.'l.rori,,.n ridge and sourh cliffs ol
the niain lahe on the one side, and by
the rvest rvall of the north lake crc-
ta.ssd on the other.

On Mbnday, Aplil 28, fume hacl in-
creaseil slightlv, the bcnch magma was
stationarv - and there rqas some in-
creaserall caving in of the banks of the
lakes. The front of the Postal Rift
flow remained inactire. At noon thc
lahes were very lo'u-, the main lake cle-

pressed 25 to 40 feet antl the north
Iakc,15 to 30 feet, rvith the old rampart
ali fallen irr and. the surface covered
rrilh v, r'v hcavl rrust. In tlre north
lako iho orrll fourrt:rining nas al tLc
norl h corner'. fn thc ccntlal pool of lLe
main lake there was also a heavy crusL
aril the streaming in the east pool 'lvas

eastq'ard w'ith moclerate border foun-
taining and a central fountain opposite
the cait core tunnel. Thc high beneh
mlcma srrrfaco rrl.iacent tu tlre souih
ar.",r"= lourrJ brolicn u1, ritlL cblsnrs,
an especiirll\' lul'gc uTlL' ertertding
southsald air,l nlrroning {l'om the
south arm pool 'towarrls ttie sputh rl'all
cracl<. Thii pool rvas crustetl ovet ald
oval in form,- connected rvith the main
lalie bv a narro\I- channel. A small
fouutaining pond 10 feet across anci 15

fcet belod the lppcr grolrnci occupied
the l'all cbasm nea,r the south cone'
The east cone rras flaming ancl rum-
bljrrs ihlor:gh rettls on its rsc't side'
'fl,crc u:ls somc suelling:ttl'l r'tacl<ittg
irr f Irc lorrS soutlrcnsl llorv. TIro be nch

magmr \r:.ls snrpf ing' irrJic:iting Ic-
.n*i",1 ,nou"*erit, ancl somc locl<s rlerc
sliding'at thc pressure riclges'

Durine llris du)' thcre \trs I'ro
norrncetl rising oI thp llltcs enil at
nirht .fourrla'rns spllsleJ abovc thc
nrit lercls and llrc erst conc flamcd
brightly. The Postal Rift cone made
an 

-incinclescent spot rnhich becamtl
verv brillrt alter midrright, but rrrr

gLouing laia :ri'pcaled at thn frunt ofl

the flo*'.
On Tuesda,v, April 29, there l'as no

lift observerl in the floor and no rn-
usual s,ctivity of the lahcs. At 7 p. m'
arr outburst of liquid lava in the mid-
dle of thc frontal pudclle of the Postal
Rift flor- in thc lrolth cortrer of Ki-
leaua ct'ater dcvclopecl a, standing
spling r'ith lava spreading in 1obes. At
8':30 "p. m. there vere two such- springs
Ieerlinq lbo rcviicJ {rorrl of tho flon"

Orr .\1,r'il .10 al '1 :30 P. m. Hrlemarr'
."u u.! lourrd n itlr generrll;- revir nd

flor,'s to thc southr'vcst, rorth anrl
soutlrvest. A fr:esh flon. of silvcry
lava r,ith clerrse texture hacl pooled un-
c'lel a re*. sluiccway vent l'hich had
onennd in tLt' face of tlrt' south pres-
.i,,e lim a fetv leel frr'llrer pasf tlln
the vent of April 17. This lava had
sent triclrling sna,hy toes around the
rappcr trail monument. 'Ihe l'all crack



non.l rl'o'c nas boili's alrd rrrntirrg rt^",r' ;,i,;i,l*l.ittll,';* i',ll'';'i'll"i"llJll:
til:' :;;' Ir'-tlr' l'o*ial Rillt had in r'::r 

, :] ,1 at irs ontran'l'o'
,],1""..,t"iu 'i2,, a,,d u as put'l irrg tixo -a 

-1o{if,,'lii"li ',.""ti,'i,.a to tiso nro'lor'-

;;:i;; "ng;"". 
- rr'" f rontal noul or +i,;' ";;ih"r'1 

to\rP.r rt it,s stnoli-

l;:li:i :::,-,,11'';";i;".l'i'"i'T,,Ii"l il',;,il l;il;l..iii,,;l;';:ll'n":'ll'i.''i1,
),i',i p""fi;i j, Co".' ntrrr v"nl s irr tlr\' lrh u|ous 

"l"i;'.;,'i'i 
a sio,r r,r=ting n'o-

i"i,iar.'or rr,is pnnt 1n.''".1^i.i:';,,."Ji :: :ll:r':,:,,, g,,i rs on.
rimn a",l lict'l tho,t,"i'l,"lT;ii; ,ill' j'- in,. ,i,t"of rhe no|rtreIrr snfl n,'5{ertt
as to nnlarge tlre lrout.t' l'1],:j.'_"..:- .,: '"^:i" 

"f ll:rlemaumau \\'as moirs

rections. The rencrved,'i'icftfi"g - 
rvas )'im 

- 
roll< o{ Tl alemaumau 1r3:

,rol asairr contitrttous.' frt" tr'iln l'e- utc l tt'q'"lu p'- t' on tn't 01il 
o:t;:ti

ciorr ol. teneseJ llunrng *]tt i'o* 111' p1'u1'1tn qlirrometer at thc ttot"

iresi ponds. Tl,o.r".t""ni sorrtlrrvcst *",f, uni"il," n:tst slrtion plalfotms'

r,onr[s \\cr.e .orv urrttcd i,, 
*a 

ho''nshoo rt'n nl'ii' ti''tto't' *u'rflce' dippeJ

shano'l dcflessiurt rt 
'trt" i"J of. 1.hc 1t 4""''s'il' 1"*ii'n tti'""tlon N' l0 dps'

clrasm learlirrg tlom 'i'"' 
t'ln l"lto' g rr t" 'i"'i'prttf orm'rlinle{'4 f,og 35

'l'his ,leprcssiorr \r:rs-l'"a"*i"tf irr' the ir' i;'th; di'rcclion \\" >' \\'' Thorc

sorLtlrtvcslr"tt flatrk ot.'irt-" Jott of ttp 11'115;nt'';"'""'i;';" rrr arrhirrg o{ thc

li{rc,l lloor' lart atrJ "i ti'"'ip""i"g-"r ""'r1' 
'l'lJ"ot"''l tht' cor'luii' lcrtlirrg 1o

,h^ l,orsoslroe \\:ts Th3 Ir'i'i't ut"t iin''- 1L" r"'iii'r i'i ri iio* t't *cll'ns I prrsh-

*er". th^ rcst he:rP r"'i;ii;,''u*"'r p"ul i"s "''; ni';i: *it:::l' arrr;' rt'orn 11to

ot) fect r, r'oss rrith trrlo hordcl spirltnl 
' citcr of tf:rlcmaumlrr'

1ear,s an,l f,,uttt:ritrs iii"gl 'tc -t'p 'l1Yx on rial l thn sorrthseslcrx ovorllos

u.hit1 rvas lerct n,tn t't o"t tittt o1 tt'i ."lui""'"'i':irr"l thc I'ostrl Rift llow srrr'-

,ronil. of r to tt n .oui't'*1"'t a. hroarl ;;i;],;":i ifi;;''r' "r 
oro lrv:r' st'rcrdinq

{lon 
'r',1 

.*nt,t from irt'.t po"a' ":^i. :;";t';; tii'':"i;rt the ba"o ot thc rrollh-

snr'.co dor* the o1r-tsi,-le slol,o a.ttr)' 
"i,,- f,ltrt'';'i';;'"'lirtnlrhuna, 

sall' Tn

f rom Halema,,."o ",''o 
sttnni, io'ki"g ii'" !i'""t"* th"'n *"''" -ttt sit ong

irrto scp:r.rte ar'r"s * bi"lt l'^a po]iill 
""l.rt,t"='ir 

risinl ar',tl -fallirrq irr thc

soutlrrrest out .orr .'n'l Kiltt"'" fl"^i iajt;t o"na "ornn 
to"t< f'ell from 

'1'p 
n211s

frrllr. r h.tr' .r1,. ,,o,o ,r,,' ,'ettlot, 'rf ;1';;"";;'i';'i'3kp flrrrirrg,s,lt:;i1*:1;l);;

*nllr 
l 

: :ll 
;l' [i "; "i" " l,,rir l ri:ir! l l, il' ll1' l';, it]: 1lf ;:il i :^Jil"'l'; i;' -;

in iho di'e,,tinn or th" l86s ctrck'' "'o,' 'li,,ia"r:' \lay !' 1' -l::to 
n' m'

Flosing he. heon ^t""p"g;; ]'"''1 l:: 1l'";; "'"'; 
fir"'ing arr'l spilrirtl lr"lcs

tu.o 11a1's. somc 01 tio -rlo*l 
llil* i"'iri' l'""irt"t" "rti'*'nt"-l: 

t"p of tIe

rr.csrrrr i,'"u,,0"..",,i," o1i,",. a litlrc iiJl];;:lili;ir:'**"lilr..t;l; ,li:i,Iii

:: * . h* . r:, Ji;,::"?itfl- "t*,:"Tr ll[#'*.* *'tili':"?',*}j itT
l,linq. The matn lcl({r r',rrr E 

"i'^.'il-r. ii,ir,ri.o sr,atter. donr0s sor

i"'"i.i,igr, o . ''r' 1"1\,:"9,,1"1Jil1'i11 l':l:"'i',:'i,;',1r,,i11; ",Tn:it11i,i'll
:t.i[:,; lr!.il+ \*f ,;'ill"+*; T*l :';],;-il'll,ii'{-:ii,u oi"'iio* "'l
io;ni,'g -rr,lo,r the 

a :ix f oot crif F orr a,,ri n""iu,i,,tl uous L,rc:rliirrg rrp s1'ol's'

n orth llkc sll ol\'ed
i;;'',.;;ii; ;l:t :l;lli,,ltl,i';il; trl"t*t*ii$i*it',tTil: iili
ii"'"'n;''Ji,Lil;,ilt"=l:,r;i;il:,;'i;l lli'iill';'*"i'"i,.1 .rr,n,ni"'*u. 

r'uiri

ir,I .i'^i*r,i n.or,ll",r=, 
uc.upiad .n,on n'-i,'ll.' "ia''.1,i",t,1,1.=-- 

t'i:lti l]iln 
t,1:

lake. Thoso 1onnltr 
,.n*]. tr,"rn o o'.o lriq",. ponJ br immi.n{.. ]nt Thi. cha"m

liil'",i';"J'i;i"i!',!11;;g'i;+',."i.i1; il*;-';f ,nl'"1!111"'\ii'' be'lo u:rs

southotrsl h." t,?lji;:'lf-'ui,".L. lt. lons so,n"*ihri chokcLl ,,ol'o^lt:, ,.ure hrrr.st

i"j: 
-i;"1:ll'i'"T:,:*;;;tr'"nst . a"d 'ti s'ro p' m' trrc'TSr x'''"'r" d"*"

liurr,-.nutr,*..,. -"i ,',"' no trrcast l.t:"^;ii i:JJ,:::ll:i:;lll;,,ii1,, ;;:i''.',' n''r srun'n"'11'1,llc; l:, r:t: 
t'A[: 

li,',:';,;'i rr'..'uit.'"' lrro r"'
level making au u

il -1



ing below into a flow which poured
easty'-aril 200 feet and spread out. The
flowing ceased quite sucllenly about
5:30 p. m. anil the last gushes at the
head of thc florv $-ere very stiff and
pasty. Thc head of the flow soliclifietl
completely n'ithin 10 minutes so that
the writer was able to cross it. This
shows the cnormously rapirl heat raclia-
tion and, soiidification of such lava, ancl
its rlependence on gas supply to keep it
mobile.

The mail lahe showerl high leve1
throughout this florving speli and its
streaming was straight away from the
tunnel lcading to the E cone.

fn thc \\''lhitney Laboratory the seis-
mometric instruments ha,ve registerccl
one sJight local earthquake antl thrce
tcleseismic cluring the $'qsk sniling at
8 p. m. I{ay 2, 1919. There have also
been strong spasms of tremor amount-
ing to very srnall local shocks. The
local quake was at 3:06 p. m. April 27.
'llhe initial movemerrts of the telcseisms
r,ere at 8:50 p. nr,. Aplil 29, 3:5'4 p. m.
Ifay 1, and 2:34 p. m. MuL;' 2.

The tlistant carthquake of April 29
lvas a po\\'erful one under the Pacific
sevcral thousand kilometers away, andl
tidal waves were noticecl the next

morning at Punaluu and Hilo. I am
indcbted to Mr. Jas. B. Mann, an en-
gineer in thc emplo.v of the Bishop Us-
tate, f or the f oilowing: ' 

I The moln-
ing of April 30 the u'ater recedcrl in
Punaluu Bay first at 7:30 a. m., urtil
almost the whole bay N'as dry. It came
back gradually but went out rapit'lly
again about 9 a. m. antl 10:30 a. m."

Thc teleseism of llay 1 showed ob-
scule pbases, giving no clear rlata, for
distance. The earthquahe of l[,ay 2

$,as very plainly registered and indi-
cated a distance of approxim,a"tely 6100
lrilomet ers.

The sptrsmodic microtremor s-as
strong, especially in daytime' April 26
anil l\[ay 1 and 2, developing spells of
great agitation of the grountl. The
slor.er harmonic microtremor has ]rc-
come slight ancl incouspicuous. Micro-
seismic movement has been slight to
rno,derate. The tilting was west artd
south April 26, stationaly April 27-28,
strong east anil nolth April 29, anil
stcady rvcst and south April 30 to
n['ay 2.

Very respectfully,

T. A. JAGGAR, JR.,

irolcanologist.
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IJ.!\[AIIIN \'OI,CANO OBSER\:ATORY.

'lh^ OLcor'\rior1 is cqrrippeil lviih llL' iullowinq

seismometric instruments rebuilt at' the station in
1918 for the special needs of YolcaDo research:

i,n'o Bosch'Onori pendulums, high speeil registra-

tion of local earthrpakes; one optically recording

seisrnograph for distant eerthquahes I one clino-

glaph registering JI-\V iilting of the ground A
veltical coDponent seismogt-aph n'as irl December,

I918. set up in cxDerimental opcration. These

ilre seated on (!lcrcte liers in a closed Lasement

toom having pr&(:tictrliy condiant tempelature, be'

nerath the chit'f Observutory building rrear the

hotel. 'Iime is referred to a rated chronometer,

chccl<cci at intcrvlls by solar observations with a

tlirnsit. Both instruments arc loaned by the Col-

lege of Harvaii. I{av'aiian slaDdard iime (H. S,

1'.) is 10 hrs. 30 min. slower than Greenrvich time.

C{NCANI SCALE OF SEISMIC INTI'NSITY.

Expressed by accclerailions measured in milli-
mciers Per seconil Per second'

I. Instrumental ........" 0'0 2'5

II. tr'ery slight, 25 50
IIL Slight . 50 100

TV. Scnsible, mediotre ' ' 1C'0 25 0

V. Tiather strong 25 o 50'0

VI. Strong 50 0 100 0

VIT. Very strong ' 100 0 250 0

VIII. Itujnous .......250.0 500.0

IX. I)isastxous .. "' 5000 10000

X. Veryclisastrous ... ' 1000'0 2500'0

XI. Catastrophic " 2500 0 5000 0

XII. Great catastlophe. . .. . "5000'0 10000 0

Clrdp lV. is orddnrrrl] thF minimum 1'nr" o:verl

lt1-trl,-i"""",t 1 
-antl in gritle xII thc ac(releratiions

;i ;:;;"";i "]i"nge 
o{ -motion (ierk) rcathes that

of terrestrial gtavitation,

lrr tlr. .Irr'.lu'..1 1p1'6 .,1 r', l'nl.I llln tol\irolll4 intnnsill. ||I rccpltst'lIiol]. rlpsignrtpd L1 {lre .rmlr''l rl'

or nlrr. n, i* qir.I i,, rt n ,r,,l.i,,iulrrl uniL nl rrrilligrL.' TIrp millicul is & mousttrp of r,,ol'rrll"tt

srclr tlrat 1 milligal - 
7/irOO rnm. per sec. pcr sec :10- p ^1t; l;" Ietr se5 . . 

The Carcani scale' hele

6elined in terms ot rniliirneters per sec. p.r se(:., can tleief'ore l,e eipresed irt uilligals by mtltipl]'ing

el, h r;i tlre nrrrnl.prs I't 100.

t.-
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HAWAIIAN VOLCANO OBS,!]RVA.
TORY, I'Iav 10, 1919.-During the week
ending I,'r'ida.y, Xrla-r 9, 1919, the Iift
of. the central floor of llalemaumau
has corrtinuerl at a slightly rlecreasiirgl
rate and ,the lekes irave rnaintainecl
high levels, buililing up their banlis,
alcl ovcrllox.ing irr the crse of the r'vcst-
eln pond. The flolr'' at the Postal Rifl
has nidcled out east and rvest from
the soulce legion sc that the extremi-
ties of its two ]atelal arms are 0.7
rnile apart, the ole lying close to the
base of 'the lhvchahun:r rl"all south of
thc summit tlipoil, the other in the t1e-
pression west of the Little Beggar with
its flont pushing parallel to the Vol-
cano House trail. The whoie flo'w, in
shape like a bird r'vith outstretched
rvings, nou' ooyers a consiclerable per-
celtage of the nor'thern half of Kilauea
floor', the tail sprearlirg on both sicles
of Perret's Cone anil the heacl lving at
tho Postal Rift. The flow still con-
tirues to push forwaril energetically at
its nerv lateral flonts, lvith occasional
rnoverlents in its merlial zone, ancl the
sour"ce cone continues as a flarning bea-
cou r.ith occasioral spouting spells.
The backllow frotn these gushings has
so pluggecl up thc solfatarie area of hot
clacks that thc volutninous fume from
thesc cracks iras greatly climinished.

As the north bencll marh has con-
tinued to rise and tilt until it is now
mole than 10 feet above its original
position, the mcasurellents rvill here-
aftel be refert'ecl to the 3700-foot con-
tour' (original ler-el of bencli mark and
of former rim of Halemaumau) anil not
to 1ocal marks near the crater. The
follorving are approximate clevations
above this contour:

X[ay 2, central floor 82 ft,, main lahe
52 ft., N. E. tower 68 ft.

l{ay 9, central floor 88 ft., main 1alie
53 ft., N. E. tower 68 ft.

Trhe point of central floor here meas-
urerl n'as on the south sicle of main
letke; the torthyrest sector rose still
r \re, about 10 f eet iluring bhe week,
making the maximum lift average 1.4
feet in the ser.en ilays. The moverlent,
horvever, was not continuous, but in
spurrts. The rise of central floor :rt
point measurccl r'sas 6 feet, or 0.9 feet
per tlay; of the rnain lake 1 foot, or
0.14 feet per day; antl the northeast
tower was stationa,ry.

Ot Saturilay, May 3, the lakes were
high antl brimming in '1hsir basins ancl
the roaring of the P'ostal Rift source
could be heard a;t the Observatory, the
air bcing calm. fhe flow from this
source $ras increasing'ly active, wid.en-
ing in many 1ilaces, antl seven moving
streams n'ere countecl at one time, one
of tlicse thc highest western fork, south
of Urvehahuna, There were cascacles
ovel the wall of the depression contain-
ing the Pulpit Rock north of Pelers
Kitchen, antl an easteln alm of the
flow startecl filling that clepression.
Thc extreme f ront of the main flor'v
r.as rnoving toward the north encl of
the Ulvekahuna wall.

On lfay 4 the ]akes remainecl high,
t'hc foun,tains of the north lake being
ahnost continuously r.isible at the Ob-
serv'atory. The floor of Halemaumau
was lising. The reflected light from
the lakes on the fume clourl at night
nradc I hlilliant,lisplay. There was
,l"nse smoke fronr r.rarks on the north
.i,le of tbe lnaio lakc, but elsewhelc
ftrrrre ra'as thirr. The Postal Ri_llt,flow
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maLle stroDg progress, showing a line
of lights, lilic a city at night, across
Kil:ruea {1oor from source to front, ancl
the roar of its gas continued.

On \[ay 5 the ]ahes contjnued high
anil measulement revealetl a strong Jift
of the bench magma taking effe'ct most
arouncl the southwest lake. AnguLar
neasurement shoted also that the n'est
anrl north concrete platforms hail lift-
erl farther since April 27. The PostaL
Rift flow was cascading into the brokel
grrounrl of the Pulpit R'ock ileplession
northeast from the source anil the front
of the flow was against the nonthern
base of the Ut'ekahuna rvall, Perretts
Corre was now surrountlecl by the flow
as an islancl, along $'ith some other okl
surface west of lhe cone.

At 3 p. m. the southeast wa 1 chasm
lvas hissing and glolving in one srnali
hole. The uplifted crcst of the archecl
Ila.lenraurnau floor I'as rrorv 70 feet
above the upper trail rnonurnent I'hele
the forrncr southeast station hacl beerr
ancl fully 40 fect of n'all surmountccl
b;r 1-2111'11io* crevasses confrontet'l the
r:isitor approaching thc so-callecl fire-
pit-no lorger a pit, but a clomical hill'
pitteil in its crest with the fiery lakes,
rrow occupying three chasms ratliatilg
flon thc center of the dome il clover-
leaf pattern. 'Ihe rnain lahe, the east-
eln and largest of thesc, is forkecl to
the south by its union rvith the south-
east pond, so as to give to the clover a
four-leaf aspect. The visitor follorvs
the wall arouncl to the east anil climbs
uprr.ard to the brinh of thc main lake
by a pass betr.een the east enil of the
rl'all anti the heap of lava flon's arounil
the northeast tor,r'er. Hcle the east
core is passcr'I, on the lcft, hissing and
glowirrg, stanrling otl the rlome-slope,
s'i,th t'he elephant-back surf ace arch-
ing up beyonr-l it souths'arcl. The east
banh of the lake is 6 feet abovc the
liquicl lava, n'hich extencls away into
the ]reart of the clorne for 800 feet as a
carr-,rlr 40 f eet dcep, with the south
arm anothcr gorge forking off to the
left. The tlarrellcr norv r,r'alks over
piles of lava betu.een the northcast
ton'er anil the ialie follon ing alouncl
the dome slope and comes to the nolth
Ialie. This is again high on the flarrk
of the clomc, n'ith its north brink low
ancl its south margin a high cliff on
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the side of the ravine leacling into the
heart of the clorne-x.here a crach joins
through to the central canyon of the
rnain lake. This crach is the stern of
the north clover leaf. L'ooking out
frorn this north lalie towards the fami-
liar 1894 tlriblet cones on rvhat was
once the north etlge of Halemaumau
pit, n'e look tlorvnhill, sec these cones
alt tipped backwarcl to the nolth, ancl
beyon,l them, rvith thc stcanting hot
cracks oo longer stearning, xre fintl the
p,ostal Rift :uea a Ilelcl of fresh black
glistcnirrg lir c llons, oxtorrdilg away
off to ttrn norllr en,l of Killuca cratet'
urder thc }tilitary Camp, and flooding
ou,t right anit left towa.rcls the Yolcano
IIouse trail and towartls the high west-
crn bluff. Continuing thc 'tramp arountl
Ilalemaumau to the rvest sicle, a bit
of the oL[ rva]l is here preserved about
iJ0 fcet high until sre pass the t'est
nichc of 1894. Inside the lr'a]l there
is an upslopc of flows 100 feet high to
the smooth skyline profile of the gleat
clone , anr-l f lom here practioally no
lakes are r-isible. We are on 'the north-
west slope of the dome, betn-cen the
north and southwest lakes, arcl this is
the rvitlest unbroken sector. The south-
west lalie, usually shrouilecl in fume,
is rnuch like the north lalie, but differs
in that a rn'itle chasrn leads through to
the central pool, and a slope of over-
flowsr outsirle of Ha.lemaurnau, extentls
away on the southwest Jloor of Kilau-
ea fol half a mile. Goirrg on around
uack to his starting prLace, the cxplor-
er pichs up the wall once rnore, a.ld
realizes that he has to clo with a, great
lava plug, 1iftecl unsymrnetrically above
the forlrer pit, nakilg a 'lvsll on this
sou'thern side and a rvall-valley on the
northn est.

Examiration on this r'lay of the re-
giorr on top of the south wall showeal
the pond in the v'all-crack to be 50
feet long, 8 feet below the upper
grounil, crustccl or-er, ancl with hissing
gas spiracles in the crust. The grouncl
ol top thereabouts rvas smoking and
ilangcrously crevassed. One looherl
i[orvn, forty feet below to the b:l.se of
thc wall hcre bouncling abruptly the
ilorre of uplift, and saw extendilg
au.ay to t'he southeast for a half-mile
the expanse of flows n-hic,h had pourecl



o\.er this lip and tlirough this wall
repeatediy since Ireliruary of 1918. And
across it all is .the tlail fi'om the auto-
mobile terminus.

The main lahe was streaming west-
ward antl rrorthlvard, Its north bank
glon-ed ald flaincd. to the top and clense
smoke lose from cracks above. The
north lake was crusted over, two bord-
er fountains nere in action, anal the
spatter clorne cin the sout'heast sjcle was
cnlargec'l. The old nol'th siation was
lif'tcd rrrore ancl a pressure s,lope of up-
lif t exterdccl from it towarcls the
northeast ton'er, 'with the fresh flows
frorn the tor-er liftecl and br6ken. Simi-
lar pressure effects were seen at the
west richc, r'hcre the olcl semi-circular"
ledge of 1894 lvas found crushecl and
broken.

The Postal Rift cone rvas coverecl
r'vith eight or ten gnar'letl spiracles
hissing .Lourlly, The cascac]es of this
florv rvelc pourilg or.el the r.cstern
wall of the liorscshoe cliff enclosing the
Pulpit Roch depression, the cascatles
c.rusted but the pool belorr :r, glistening
pahoehoe flor'r'ing folv'arcl in many live
tocs.

The southrvest ,lalie cone (former west
heap core) was founiL still gir.ing vent
urrreruittirrgly to flon's pushing along
the sotthern sicle of thc southt'est heap
of over'flows.

trIay 6 provcrl :r. tlay of rerrival of
gas-anclJiquiil floocling follorving the
strong precerling tumescencc. Shortly
after midnight the Postal Rift cone
burst open just as in its first spurt,
anil all tla;r it sent out a surface tor-
Lent ovcr its forrner flon's, as s'ell as
through tubes to the fronts. The nerv
surf ace fl oods rvere mostly east ancl
west. The I'ulpit Roch became sur-
rountled lvith new lava ancl the olcl
horses roe tentletl to fill up. At 8 p, m.
the cone soLtt'ce \\/as stil;l spouting. The
bachflon' rlrou'rrec'l out most of the
Postnl alea srnolie. The renes'ecl cone
rvas 5 feet high sencling a 5-foot stream
ruorthr.arcl; this lat-ar very liquicl, well-
er1 up about threc feet at the orifice
anil srvept arvay in its channel main-
taining several standing lvaves. The
surface flows nloved lvest, northwest,
north and northeast with fronts from
100 to 800 feet from the source, antl the
lower end of the original long flow

pushefl eastwaril. In the evening the
freshly glowirrg melt ma.de three mark-
ecl arms eas,t, north ancl west near the
source ancl t$.o, east ancl west, at the
front near Perret's Cone .

AII the while the lakes remaineil
high. At 11 a. m. they werc slightly
down, the north lake, crusteil but foun-
taining in {ive border grottoes, hacl
built an inner spatter margin standing
4 feet above the melt, and some high
heaps east and southeast of this lake
gave cviclence of a high level of the
previous night r'vhen the Postal flow re-
vivetl. The mair lake at 11 a. m, was
strcaming swif tly northn-ard ancl a
ccntral fountain in the east cove $'as
the goal of local streaming from both
east anrl rn'est. T'he northeast tower'
smoke harl become slight.

On Weclnesday, May 7, at 6 p. m., the
southeast wall chasin was crackecl ancl
glorvingJ and the south chasm poncl was
1'ufling throrrgh a flaming gas cone,
r'r'hence ilriblet stleams hail. tricklecl
dorvn the outer wall of up'Iif t. The
southrvest lahe wa.s noisy and bright
with occasional fountaining. Short
fresh flows from the southwest cone
had extenclerl the lava heap to the olcl
rrcst station anrl movecl along the in-
siile of the o1d wali of Halemaumau so
as to or-erricle the south sicle of the
r.est niche. The wall bouncling the
cas,t side of the southwest lake $ras more
lifteil, the cone source was buililing a
new lava heap, and the'n'est station
appeared stil.l more tiltecl. The north
lake \'vas tending to become round
again through builcling in of its mar-
gin which stoocl 7 feet above it on the
north, A central fountain playecl at
the urcst end of the poncl, 'lvith crust
ballooning near it, antl tlr.o northrvest-
crn grottoes were active. From thc
ravine south of the north lalie to with-
in 25 feet of tle central pool of the
rnain lake a chasm 10 feet in'icle ancl 40
feet decp extenc1.ecll the bot'tom of the
chasnr was coverec'l with brohen rook
some l5 feet above the level of the
north lake. The cliffs around the ccn-
tral pool were 40 feet high. The main
lalie stoocl 15 to 20 feet above the north
lake, The central pool was fountain-
ing violently against 'the base of its
southern rvall. Hssl'y smoke rose from



the hnob of cliff ovcr the north side of
the narron's betwecn the east antl cen-

trrl nools, as thollgh rrndclmining wcl'e
thcle ilr progle ss which n'ou]'l cvetttual-
1r- join tfr'ough to the north laire chasnt'
Un"ttel this 

-- 
smoke a \rerY brilliant

crackecl antl flaming cliff surface high
urr thc \\all aL,or e thc trrairr lakc sug'
geste'l:r closp,l irr or'.curtainc'l shaft'
the rnain lake rn-as corirparatively hi$h,
its bank about 10 feet high at the east
encl, anrl the streaming, out frotn botli
the east coYe and south armr \vas
swiftty w'estrvarcl.

The Postal Rift cone rn'as quiet but
flamirrgl a1l of the upper part of the
flow lllas glowirrg arrcl a rrrain torrent
rJourerl frol)t a low vent in the lrest
iobc supplviug an elougate pool parallel
to arrcl-iear the Uwekahuna, wall south
of the trig station. The glow at the
Pcrret Cone f ront 'had ceasetl f or a

time. The east arm tiuring the next
ts.entr,-f our hours lorkerl arouncl the
brokci. grounrL ea,st of Pulpit Rock c1c-

pressiol altl bent north in the sag
n'est of Little Beggar cone'

On \Iay 8 the bench magma -rjsing
became slbwerr the lakes remainecl high'
The long froni flon' of the Postal Rifb
outpouriirg harl apparently- become- stiff
ar,i fo"c"il outleti east ancL 'west above,
lvhcre there srel e trvo f ountaining
cones in a medial line besirles the
source cone. Thcse seemetl to be over
thc rnctlia,l tube 'bclox', suggesting the
Eas cupolls rloug the upl'er coutsc of
ih" Thu''.to', tut". At ll P' m' thP

soul'fe corc hul'st alr'l spouted lava and
matle a short surfatle flos'.

On Friday, Xrlay 9, the central snrolie
was tlensell the lakes continuecl high,
r'vith central anil lvestern forutains in
the north lake' 'Ihe I'ostal R'ift flow
continuecl spreailing, showing I lil'
torrent in tire upper west alm in the
afternoon, antl in the evening two live
,reas rcviveil in the Pcrrct Conc front'
Trom 6 to 7 p. rn' all the upper part
of the flow n'ai alive as rrcll, especially
in the metlizri zone anil cascarlilg east-
wartl to the east fi'ont. Beacon ilames
continuetl to burn steadilv at thc Postal
core antl the cast cone, antl t]tere rvas

[,r'i:l,i ]un,inosity ot cr the lake' art'l
the south rr-ell creck.

Tn tlie trVhitney Laboratorv of Seis-

nology for the l'eek entlirlg at 8 p' ttt'
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]lav 9.19'l9, thc seismogral'hs hate
leuistcie,l the folloning locaI e:rrtb-
qu"al.e", Nlav 3, 8:iii a. rn. (l'elt); 'Nhy
5. 12:39 1,. *.; ilnv 6, l: l9 a. m.; MaY
i', I:2L p. rrr. The following. leleseisms
hare becn registcte'1, tbc times being
initial motion, I'tay 6, 9:34 a' m' ancl

i:l I n. m. The 6rsl of thcse was lrom
a solu{.o about itiu0 kilolnelers djstant'
Failt teleseisrns s'iere registered at
1.1:58 a. m. IIaY 7 and 8:58 a' m' MaY
8. Microseismic nr'ovenent ancl har-
nrorrirl trernor' have both been feeble
,luling the week but spa-rnotlic lrenrol's
hur 

" 
-l,aa,,- moJerate to s1'rong' The

ii-Ltins of ihe qroun'l bccame s1'rong to
the eist and n-olth NIay -l-6, rerrted to
r.est antl south NIay 7-8 and became

stationarY MaY 9.

I{AWAIIAN VOLCANO OtsSERVA-
TORY. Nlrv 17, 1919.-Thc Ieek Pre-
,.n,tirnj rn'1" incuding FliJal-, -\lry 10'

t,.lig. 
-nro,l,,n,',1 towal''ts its close arrotL-

n' "ti,dtt ol' subsi,lence o-l liqui'l lava
an,'rinpa,,ie,l hy inbrcak ol the berrch

rrnr*" alcl enlrrgclncnt of the lakes'
I'r,iit Ntav J3, hor:ever, lhe high lerels
1,a.1 ,'ont jnue.l arrfl throughottt er en the
suLrsitlence ,lays l lre Postrl Rif t florv

has rrushc,I ahea'I without cessation'
Thc most marke,l topogrepbic chargcs
of the weck h.ave consistetl in enlarge-
,rierrt oo"thr.'art1 of the main lakea col-

lanse atr,l lorvering of the broken
o,'nrro,l bellreen the mrin antl north
irt,n. 

"r.,t 
exlPniion in ell 'lilectiorrs ol

ihe l)ostal R,ift flow along with devel-
or,mcnt of su ollen ,lotncs itt the set -

"ilrl l'rontrl rogion- ol tlrr1, l'low'
This swelling up of tumuli, nostly

15 to 20 feet across anrl 5 to 10 feet
high, ahvays begins after zr pahoehoe
Ilotl hrs r'iocle s*,1 solrre ditta nce -f rolll
ils sourre, ai,l the swclliug first is no-

ticed jn the frontal part of the {1ow.
An inr'livitlual clome forms in,. the
course of a day or tlvo. Usually such
a clorrre gives vent to the lava rmithin
througir the crachs. Thc lava welling
out is generally the sane as all the
rest, IiuI sornetimes is very pasty a:rr1

soiitiities as heavy lumps u'ith rough
ttsharh skin" surface and even with
formation of aa. This last is a rare
l,holrumolron, obselr eJ, hou-evcr, irL

ilrree,liffercnl florvs sincc Fcbtuatv ol
191E. The apparent explanation of the



dome swelling is that the crust ancl
margins of the flow lobe have solicli-
fiecl, the lava inside has become pasty,
and a revival of presoure after tem'
porary stagna.tion finrls sn'e}ling the
path of least resistance. The folces
inducing the pressure are threfolcl,
namely gas effervescence at the source,
weight of heavy fickls of crust, and
hyrlrostatic pressurc in the fluirl melt.

The measurements of the rveek ex-
pressed as approximate height of the
several surfaccs above the 3700.foot
contorrr, rre rs lollons:

May 9, central floor S. W. 88 feet,
central floor N. E. 83 feet, main lake
53 feet.

Ilay 16, centrai floor S. \\r. 87 feet,
centr:r1 floor N. l!. 67 feet, main lake
37 feet.

These figures show the remarkable
slump in the northeast summit see tor
of the floor along with subsidence of
the main lake. The rest of the floor
west and south remains a high clome
as before. fn seven days the central
floor southrn'est subsidecl one foot but
thi3 h:ippenecl llay 14-16, averaging 0.5
feet per day on those tn'o days; the
central Iloor northeast sank 16 feet,
also showing mole rapid subsidence
llay 14-16, ancl averaging f,or the sev-
en clays 2.3 feet per ilay; the lake sank
the same a.mount, namely 16 feet. The
rate of sinking was really much faster,
for the turning point was reachecl
May 13, after which da.te the rate of
subsidence for lake ancl northeast sec-
tor of bench for four ilays averaged 4
feet per clay. The northeast tower
c ontinues statiorrary.

On Sa.turilay, May 10, at 9 a. m., the
south tqall crd,ck was hissing and flam-
ing, the west cone was hissing ancl the
southwest lake showed bori.ler fountains
against its north and south shores. The
southwestern overflowing hacl cea.setl,
there was a large grotto clome in the
south corner of the southwest lake.
This lahe had formecl frorn the union
of the f orrner southwest anrl west
pontls, was brimming leveil with its
banks on the n'estern side, but lay iri
the shaclow of a 20-foot cliff rn'here the
great I{alemaumau ilone rose ton'arcl
the east.

The writer climbed to the sunrmi.t o:t
this clome ancl stoocl 'on top of the clifl

overlooking the junction of the main
lake anrl the south arm. This ciiff ap-
pearecl fu1ly 45 feet high where it over-
hung the central pool ancl from this
high vantage point, looking tlown into
the gashes occupied by the la,kes, one
gainecl the impression of being on up-
lifted crags, quite simila'r to those of
1917 anrl 1918. They also hacl surfaces
sloping away from the cente-r, anil eliffs
or'6r:hanging the }akes, cliffering only
from the present situation in the lack
of continuity in their outlooking slopes.
The breaking up of this- continuous
r'l'ome surface which is going on this
lveelr so as to leave the tips of the sec-

tors at clifferent levels, promises to
convert thern into crags wholly ana-
logous to those of former Years.

The streaming in the main lake n'as
northn'artl ancl eastwarcl. The bank at
the east cove wa.s 5 feet high. Trvo
chasms prolongetl the south arm south-
ward, tlie eastcrn one 4 feet wide. A
marginal terrace in the south arm stoocl
5 feet aboye the lake level.

The norl h lnko was covet'ed with
crust, anrl spatter grottoes were build-
ing up at the southwest corner of this
lake as n'ell as on other sicles. The
east cone had become quieter anil yel-
low slLlphur stain hacl f ormecl on the
strfaces south of it. The Postal Rift
cone was puffing a.ncl the flow from it
progressed steaclily with live toes at
its three fronts northn'est, north anii
northeast. A11 night long a spectacu-
lar c,ascarle at the northeast front pour-
er1 from the ponilecl region of the Pul-
pit Rock depression over the broken
grounil farther northeast so as to make
an extensive pool in the region east of
L.ittle Beggar cone. Late at night the
source cone tenewecl its spouting.

On May 11 the fume from the high
grounrl north of the main lake was very
dense ancl the central peak overhang-
i ng f he east pool thcrc co11apse,l. Meas-
u lements showe,l stationai v bench ma'g-
ma, the lakes continued high anrl the
Postal Rift flow continued to senrl out
lirre tongues in many places so that at
ni.ght the flow resembled a beil of hot
coal.s. At miilnight a new cone brohe
into action 20 feet northeast of the
originai source cone.

On IIay 12 at 4:30 p. m. the east
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cone was noisy \\'ith gas rushing
throuch e nen'sttmmit hole. The lakes
wcrc'aLout x5 [eforc. Tbe hot smok-
ing grountl north of the nain lake rvas

-t it'eneiL bv the solfataric vapors antl
ureatly cretassn,l. The Poslrl Rift
.on" *n. coverc,l with hissing gls
sniraclcs ln,l tlte ne['cone boside it
nla" a sleeP spallel heap four: fcel high
built over-the heavily crusteil stream-
wav which leil in the tlirection of tlte
nrri"to lobe of the flow. tr'or several
hundrctl feet arounrl these source ertrtes

the surface wzrs srnooth ancl the ct'u-sts

sevclal feet thick, the upper pattenl
o.,, i,,n in,li.atiorr of lorrg 5rte,'g,irrg lirtcs
if rrJt" in lhe three 'lirection'of tlre
ihr". *nitt arms of the florv' It is a

.inoultt chrractelistic o{ llrcsc ll\'1
ttrti at t he -ourre of floq s th:lt tlev
becone thicker aniL strongel ancl morc
r,""iiru roofc,l abore lhc lavll ('onlillil-
oo.f v ho,,' ing t b louglr thc trrn nels bc'
iorv t ha n a nv ol her prlt of lho :l rox

"nun."rL 
hI th" outflon-' T)re capacity

rlni.,l tl'is Poslal Rifl flo*'shows -lor'

tfrlowi"g out wings latera'llv is jntcrest-

ino er-ir[cttce ol'tlle rvilv in nhic]r tho

Iiiqaiian domc ntotrntains llkn Jlattna
i,"" ""lL 

Kilauea have been bui)t; thc
building is rot only radial but also con-

centric in zones.

The Postal R'ift flow harl now obliter'

"to.f'tft" 
.""stern wall of the Pllpit

n""], a"n,...ion, the Pulf it Ro''k itseif

""". ."f" a few feet abore lhe fill sut'-

t"""Ji.n it anJ the lava ha'l lnr'.le arl

;;f;;'^; flow awaY beYon'l an'l bclow

if,-ir orou"  in the rlilection of Yolcano
Ti;r;. Th,'r'o wolp also se'eral ttew

"i""g;t" 
rrms of the florv tle rrilirg

rortittard {t'oln tJrt' weqtcru wing'- 
-""i;";;now evic'lelt that this hig'rr

torlpl of Ntav. 1919, must Lrc consj,lct o'{

tir"-"*;t'rf "nt of lhe similar higb.lIav
i"',1.i 'or -igtz 

no't the high le-v-els o{

F"t'rton.v-ffnrrh, ALrgust, and N-ovcm'

ber: of jgt8. But the ptosetrt rulmrlls-
ii;" 

- 
h"; produc et1 mo'ch tlte . greatest

if*i."*"f liquiil lava' inclucing what
a rlnerrs to bc r rr cquilibriunr or str-
;i";;; "oldition 

jn f lro Inain lrr a col-

,rn -lt;.n",t Lv ihc stca,lv oullrou,r'ing'
On llav l3 tho lrkcs conllnuo(l nlgn'

,f"o* lutl'" t'o'e ft'otn the region nor'1h

oi th. ,ttuit lake, thc great flow con-

finuetl and in the night the source cone

resumecl its sPouting'
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On IIay 14 at noon the south wall
cones rvere cluiet, the cast cone lvas
still les:s active anil t]re tnai.n la]re,
about 8 fect down at the east end, was
strrlrnirru lo the nurt h an'I easl. Thc
other lakos rcmliuo,l :ts beforc an,l
the furning hatl inereaseil north of the
east pool.

The Postal R'ift flon- wzrs active at
the rtest anci north fronts. The source
eones $'cre partiaily tlrorvnetl lll l\"
lcn lata of ihe pre.:ious night -anr'[ this
lava ]ratl vcly thick crusts. The cones

wele hissing and flarnilg as usual' Live
lava r"as iri'uotior against the base of
thc Ihvekahuna wall trorthrvcst of lla-
leuaum.au, rlornes ttere srve ling up ncal
thc f ront, the mirli'lle region was hot
over tubcs below arril the cast arm $ras

stagrralt.
On n'Ia;' 15 the tlcnsc smokc rrorth of

the main lalie hacl clisappearerl anr-[ the
bloken grourrtl had collapsecl into the
lahe making a lelv rleep northeast covc'
Smo:lie liad-'clisappeare[ a]so from thr:

west colner of the lorth lakc antl frorn
the I'ostal crack regiol. fn the evcn-
i,," ih" lakes wetc lou' an'l 'lnll an'l
itri L;rt '. 

lrorrr lho or:l xrr;l Po'jr'l
Rif I .onn: tlim. The rrppcr Jra rts oI
the fon'I'ere tlark but there $rere rnary
live places in the west ancl north arms'

About 4 a. m. MaY 16 the Posta1
Rift source hatl startetl spouting again
anil this continuecl into the forenoon.
Tt rras evirlent that the sector of raisetl
Tlalemaurnau floor north of the main
lake rvas sinking axl the general sur-
fa,'c w:ts -lightlv lurver'.

At 6 p. m. the east cone was fountl
rvith. one strall llarning orilice, part of
the pressure rirlge -east of it harl col-
lapserl to a cup anrl the main lake I'as
20 feet ilonn at the east entl I'hile the
lvalls to the south aricl rn'est rernained
50 feet high, but the north wal'ls were
only 30 feet high, orn'ing to the local-
ized subsidence of the bench. There
r'r'as great enlargement northrvarcl of
the northeast cove ancl bi g rif ts hatl
f ormerl exteniling rvestwartl f rom the
cnil of the cove to thc north lake chasm
anil beyond. The stre,aming in thc main
lake continuecl northsraril and eastrvarcl,
thele v"'as a ca\rernous qniet grotto hung
r'vith stalactites at the cast cove ancl
so;4e boriler bombarilment in the north-



east cove. The north lake had lowered
but its noi'th rin was still 10 feet high.
This lake hail enlarged by eollapse of
its spatter margins. Thcre were \rely
thick crusts ani[ the lava w.as pasty
and spattering ovt'r the crust through
blowholes; thc grottoes wei'e clull.

The Postal Rift cone was pu{Iing anrl
flaming anrl the ]ava about it rvas
crachcrl anrl glowing. Florn's rn'erc rnov-
ing at the basc of llrtcliahuna anr'[ the
main spreadilg of thc florv in'as east
altl rvest fron the intermediate region
south of Perletts Conc. There was
rnuch increasc of r'vhite \rapof ill the
tilted groulrl rtear' tlte north bcnelt
marli.

Tlie seismographs of tle Whitney
f,aboratory for tlie n'eek elding at 8

p. n., Ilay 16, 1919, have rcgistelerl thc
following local earthqtakcs, nostly
feehle: 6:24 a. m. J{ay 10; 5:26 a. ir.
anrl 12:26 p. m. \'Iav 11; 6:4lj a. n.,
l0:45 a. n. and 3:09 p. m. nIaY 13;
I 0 :05 a. rn. X"Iay 16. Ificroseismie
mor-emelt has i-lecreasei'l from slight to
lcrv slight. llai'monio rnicrotremor has
continuerl slight. The spasrnorlic nrio:o-
tlemor developeil nar-v strorrg spasms
ffav ]2 14 and continues rnoiierate to
stlong; the motion is stronger cast-
n'cst than north-south anrl stronger" day-
time than right. Tilting of the grouncl
lemaile r'l stationarl' I'[av 10, rvas strong
to the east and north llay 11-13, ancl
stationary with lvcstt'art'l tenclency
tr{av l,l 16.

HAWATTAN VOLCANO OBSER,YA.
TORY, llav 2.1, 1919.-During the week
cnrling Friilay, l{av 23, 1919, a sluggish
subsiiler:Lcc of the surface of the lava
colurnn anounting to about a half foot
pcr tlay has been in progress, if ore
measurcs subsirlence bv the altitude of
the harrl surfaces anii liquifl lakes oler
the area lvhich was formerly Ha'lemau-
nau pit. Through a)l this, howeverr
the Postal R,ift flow has sent a. cease-
less tolrent through tubes to its north-
crn fronts extenrling itself generally
or-er the crtire nolthern quarter of Ki-
lauca crater, piling up aJong the base
of Uwekahuna rvall anrl fina,ll;' obliter-
ating the r.apor vent hnolvn as Perret's
Cone. A notable local subsir'lence of a
btock of the llalemaurnau dome, simi-'la,r to the northeastei'n one of last

week, took place Xlay 20-21 on the
soutb sidc of the central pool, an im-
mense cube of bench magma sinking 20
feet autl causing tumult in tbe adjacent
lalre by the slumping into the lahe of
rlebris, which as usual lay as nor'mal
talus slopes, at flat angles of rest, the
founilations lying on the lake bottorn.

Thc meaurements intlicate the fol-
lor-irrq approxirnate elevations above
the i1700 foot contour:

I"Iav 16, central floor S. 80 feet, cen-
tral floor S. W. 87 feet, central floor
N. E. 67 feet, rnain lake 37 feet.

May 23, central floor ,S. 68 feet, cel-
tral floor S. W. 84 f eet, central floor
N. E. 62 feet, rnain lalie 33 feet.

Thus the floor blocl< south of the
rnain lake sank in scven darvs 20 feet,
or 2.9 feet per daY; the crest of thc
Tlalcrnaumau dome southwest of the
center sank 3 feet, or 0.4 feet per clavl
the:northeast floor bloek sank 5 feet,
or 0.7 feet per dav; anil the lake sank
4 feet, or 0.6 feet per t1ay.

On Saturrlav, trlav 17, the mirlille
part of the Posta,l Rift florv was sprearl-
ing out in hooherl anrl forherl lobcs anrl
the front east of Perretts Cone hatl
jncreascd in size anfl changerl in pat-
tcrn. The upper wings of the flow
harl become stagnant.

The broken resion north of the nrair
lake coniinu.,l to suL,si,lp an,l increus-
ed smohe therc suggested further rrn-
derrnining. The founta,ins of the north
la,ke were hiqh enough to show above
the rim, there rvas sorre light from the
sonth rvall crach and the east cone bea-
con had become dirn.

Trom 3 to 4 p. m. on X{ay 18 no
hissing coulil be hcarrl at the sotth
wall crack but lava r'vas pounding anri
puffing within the east cone cupoJa.
The u'alls of the main lake stood 20, 30
ancl 50 feet above it ancl the streaming
lvas srrift eastwa,ril ancl northeastwarii
out of the southern anil ll'estern arrns.
No f,urther subsiclence n'as noticeable
in the grouncl north of the central poo,l
and the fume there rnas not ilense, On
the south n'all of the north lake th,:re
r'r'as a high splash mark 20 feet above
the liquicl belierlecl attributable to an
avalanche which had been seen at 10
a. m. to produce a puff of bron'n clust.
The encompassing wall of the north
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Iri'lr.2l, l9l{). i-oirthc:tst liirt s',lttiorr,11:llcntaunlatt, lrei'tilo nplift'

15, l1)19. StarrtiiLrg firtrtit:tirr slrlitrg ol'lara at F):rst Corie, the clal-
r-rf snritlerr uplift.



,\[elr:h (i, 1011) Southc:rst silliorr lrf1r,r,
sttririr'tri t' l'i,ir

lltrsltillg rtlr Iiur, \1 hii,lt 1rIgatr
25.

\1rril 17, 1!)19. Northeast ttiuel atrrl its snakv hr':r 1lo,rs. ---photo. Jag.gaf.
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eease(1. The southwest.-iake .was also rvas stationary l{ay 20, slightly eastlor-er rryith walls 30 to 40 feet rrigl, .",1 aici ,rorth May 21 22, and was sta-
lf'":::', l?n:1. ulro lerver. shoncfl fall- tionrry'lf"n-Zi.eil n:tIl{S lt1 tlS SOulhorn,.ornors. BOth
ponris n'ere crusterI orrer. T]rc Postal rrAwArrAN voLCANo OBSERTTA_Rift source shor'verr t*o ficry pr*.l*, roiii, Ilay 31, rgrg.-n..ii""e fhe wee.kf rr.me rr as modorate ard x1 ;igirt rt," "n,t;ng r-'r.i,rav, \ray 30, rg.rg, the con-lahes s.-ere du1t. ti""..i ,rigirt"'.r'lr;i"""J"''oi.",*n" rrouThe next tlav there was_little changc. ;;i;;" aceorcls rvith rvhat is to be cx_o' Fr.ljl1r, Mav 2ri, trr. i,i".rr r;;;r'il pl.i"d ;"rt beforc solstice. This sub-rvas slightlv lower.ar,l furne had be- ii,lence is taking the form of collapsescorne delsc again in the rogion of ."r.- oi fr.""n Tng_? ir, ,*_erous place.,tral clevasscs. The northe.rn. part of o.a".or", har,_e been rep)acetl by pitsthe Postal Rift llon, ses l,u.sh.,'ng fqr- oiri,rg to. such breaking dorn,n overv-arcl rapicllv. At 10 a, '. it r'as ol,- r.oitrs- bero.vr.'. smoke als? ha"s greattyse'rerl that the souih p.e.ssu.e *uir i*r""."r:l over such voids beneath the,.arl .been graduarJy break;ng rp ;i ;;;;ses in the center of the rraremau_
l1T into'umerous pinnacres. 'rhe'easl ;,;;*lo-". The postal Rift florv on
''ol)e. tr'as no 16nge1 noisv frlf hr,l a the floor ol.Xilauoa crater hls con_flanring holc on top. ,The main ta,ke ii,*",f t" sprea4 ancl push forwaril blthe'l I'een about 4 felt higher.a. rh;;; *itjr''ro-.l,rt at diminishecr vorume.by a bordcr terrace, ooi thi. t"i"u.e "ii'iur.,".-"r,ts 

for ilre rveek show thatin the rnitldle of tho lake f,u.f io"-".i tf,., fiq.ia lava of the l.akcs has beenan isthmus <tlear across.fron north to ,i"tl""ury antl the sinking of the rlomesouth so as once more to. separate 
"ff ;;;;;;; has been various, amounting on_thr' centlal lool as a .rlisti'nct p""a. ir]'i"'. few feet. The approximate lev_The stleamin[-ha,l notably .flnrig",i-ih; 

"ir'ufr"o.," 
the 3200 f oot contour wereeast ard northeast region beirfi .t"g u'r" fiiio.r,nrnt rvlrilc the culrcrrl out of rti =orr] 

".j"'
arm bent rqestrvaril t" tfr" i"i,nl"r"'',i;; May 2i3, central floor S. 60 feet, cen-
north lake also harl a If I 

"--t'*': :"" tra,l 11o-o-r S. W. g4 feet, central floor
ra,.c. tn lhe cr.eui."': Ti;i,Jf 

I t-= N. 
-l;. 62- feet, main take 33 fect.

foun,l to hrvc opene,ll"lr," 
"""i "f;;; . Ltay ;i0' ccnlral floor S. i4 feet. "en-

tubp lca,ling from thc ;'orirf ilifi".-' frol_floor 
^S. 

W. l0 feet. cenflal fls61
so 

'rat 
one.-coutcl toot ioto lhe-;l;;i;; t\r. u. 60 feet, main lake 35 feet.

chanrber rqhere the Lava, 12 feet''belowl Thc southern bloch has thus subsicled
rras pouring stes,1;1t norithwar4 to feed 6 loet in seren days, avorging 0,g feet
the_nroling fronts of the flow. pcr da;'; the northeastern block 4 feet,
_ -During the rveek encling at 8 p. -. or 0.6 feet per tlav; the southwestern
May !3 tlr'o small local" earthqi"tr., block 2 feet, or 0.i feet per day. The
h3tl9 b191 registerecl on the instrum.nl, l:rke has risen 2 feet, oi 0.3 feet perof the \\rhitncy Laboratorl'. These 69- tla;'.
currcrl at 72:45 a. m. l{ay 18 and 4:b3 On Sa.turrlay, May 24, at g a. rrr., nop.. m. \[ay 2:3. Distani eart]rqualrss trace co1l4 be seeri of' perret,s Coneshowing no phases sufroient to i,lentify autl ilre postal R,ift iow cintinuetl,lislarr.,'e n-ero rcgistero,l_ at 7:07 p. il. strong lrushing oul of tocs at its norfh_nlar- l! arr,l l:,il r. m. N[e.v 22. bpn=- n.n iloutr. Th. Halemaumarr rlome stillmodic microtrenror increasecl cluring'the stoorl high, its summit oniy slighilyrteek so that it was -\.ery si rong, l,elorv tf,c pr"nf"-"f 'il 

e"'flr r.im ofamounting to s.warms of terv ,.rruji Kiluo"a crater as seen f rom the Ob_ea'thquake shocks lray_ 23. r{armonic ser'atory, but smoke had inc,reaseci atnlrcrot'crnor'has been slight u.'ith some the hoi cracks north of ilie main tai.e.
lL1]]l?,lii r,|crease ltay 21-23. Micro- From 6 to T p. -. th" ;;r;;ne \{/assersrl" rrotl.n wes 

'cry slight until flarnirg ancl the-main lake stood higherMay 20 ''vhen it increasecl Jomenhat rcratiri to its shores so that its revel
:li *,"]t i,.,iur"" .slight again May.22- r,as nearly 11ush .with the ,islhmus Aivid
:: ,]i: ^trt_rlrg 

of the S:.oulg co$_inq ing the east poot from the centrat pool.ea ro tn e \.est a.nd south May 17_19, There r,ras itrorg northr,vartl current
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out of the south a.r.m. The north lake,on.thc otlrer hrn,l. rvls low, showingln-foot ualls on itq north rn,t ea:?sides. It x.as covercd w-ith crust
n hi,.h ,.r'r,.ke,l au,l sank now an,l thcl.
a)r,l 

.a . 
sor.ne \\ lrat r.hyt hnrie explorir efountain brrrst oul cr ery two rninuies

from under the edge of'ilre lahe crust
under the southern chasm ravine. Some
lrol llr\vtr,l rt|eainirrg \as er i,1enl in
the no1.f lplp part of ihc lake. At nightthis lake shorverl tendercy to . i[ir]<
spelIs.

On the north sicle of the postal Rift
cone. J few fcol ln I,y flonr t he corrn
proper. two n irr,lorrs in the floor aLorrt
2 feet across eacli lerl to the tunnel bc-ncath which rras clischarging contilu
orrsir- tho rlorv lar r rroltLr\jartl. Tho
uoItlrerrr rrin,lOw 1v:-ts cl,,ggc,l nif tiglon'ing nratler. bul the otlr"ii reverlc,il,rilli:rnlly in{.itn,l,,qFont cJ\ernous
space rvherc about 12 feet clown the
orange colorctl rnelt flon'erl north*,ar.din a_majestic tonent. Bv looking ob-liqucly toward the region url,lcr' flie
oone ore could sce a streaming foun_lail fc",lirro ilris 6ou.. ln tlrE orherrl,r'ecliorr ljrc rircr nourcrl n6pfhqpql_
trr r,l irr a r uhc e n,i blue f umc rosc
through rtrachs in the floor of harden-
ei1 flon lava abor-e. This l.as the well-s1'ri.ng n hieh roasolessly fe,l lhc er.cr
I'u.hlrrg ll.onls a nrilc lrr,l e hrlf auav
ar.d the opening of the upper t.ii 

"tthe tube wa.s eiir_lence of io,me ileolire
irr thc volrrme nl lava furnishc.[.

On II:rr- 13 rhotrt 31,. m. thc isthmus
shrrlting off ihe (.enfral pon,l wts bclr
f o be grorrirq u i,ler Ll,l tl,cle w"r"
lir e qrortocs bn I he soutbea-t side oF
l llc ictlrllus ,l,l ti ilro ,,n,,th"a.i 

"-orl".The east pool shorved central fountain_ing bul .tho e errir.al porrd rr.r* quic1.Tha rrorlh Irke ha,l a clpe (ino i,1.Lrs1
anrJ lv_as_ increasingly darl< at nigt t, the
mairt lake rvas mbsllw briglri antl tho
ioul h$est lrke hr,l brighily nclivespells. The Postal Rift --showecl 

the
same florving in the source tube a,nr,lat the flonts.

. On l\lav 26 slight corriirrue,l subsi.,ler.e utS in,lin;rie,l. Smokc n-as in_
cre_asing. The flow continued vigorousantl thei,e n'ere bright flames ai the
east cone antl at the postal Rift cone.

..O..rr Tires,lry, llay 2i, at noon the,'liffs rbuul the nrrin lake u.ele l0 Ieet

hh

high, on- the east, 30 feet high on thenorth, 25 feet on the soutii anil 50feet southeast and west. There r.erethe same lvestorn ancl northeastern
gro_ttoes, th_e ccntral poltl rn-as stagnant
a,nrl nore shut off, ancl clerse fumc-'r,ose
from the central chasms. There appe,ar.
erl to be a lire of breaking extd.ricling
cast'ward from the northeast cove t6the northeast tolver ancl at the west
hrse of lbe loqer snroking $.as t"clrc\v_e,l. At I p. m. this plrce car od in an,l
sent up a bron'n avalanche cloutl.

lhe north lake shon'eil a l5-foot wall
on the north and a 40-foot wall on the
.qouth. Amid the stagriant cracliing
crusts thele l.ere lines of bubblins
lava anrI a grotto cave was open on
the southrvest side.

The isthmus bettteen the souilrwest
lake anil the west poncl shol.erl increas-
erl subsidcnce and flacture, The floor
of the :isthmus stoocl 3 feet above the
Ia.kes, I'hereas thc r,vall on the south-
west side of the ponil stood 15 fect high
and the rl'alls bouniling the iake stooil
25 to 40 feet above the liquiil, except
at the isthmus. The lake was turbrr-
lent and srnoky in its rrorthern part
anrl crusted tolvarcl the south. The
poncl hail a bloken turrble of rocks on
its northrvest sicle ancl at the opposite
en,l I j'ulf it ro''k stoo'l out beiweerr
it arr,l flre lake.

The south rvall crack I'as still a1ive,
emittilg pungent ftme an{ glon-ing ai
nigl t.

At the Postal Rift souroc a close in-
spection of the interior chamber show-
eri it to be a large cupola untler the
cone where lar,.a spouted up in gushes
in two l,lrccsl the 6np l0 ieei far.fher
east than the other. These fountains
rrere about 15 fect below the orificesin the top of the cone. The western
fountain rnay hale fed a n'estern tubc.
The eastern one feil the northern tor-rcnt which flowed nolth-northeast
about four miles an hour, the
surface of the current 72 feet be_
Iorv the gener.al floor bounded on the
east by a r.ertical rvall unr'ler the win_
dow antl on thc rvest by another wall
rryhich coulcl be seen v'ith clifficultv 15
feet to the lvest-making the tuU"e f;feet n'ide. Flame ancl ,"ipn""o.,. u.iafumo rusc thlough thc orifices alrl 20fcet from the cone 1o leewartl (south_



t

;';;lJ l,i;1,1":i l"''lnt veliow sulphu,' ono, in e ncw e6rxp5e or the mrin tube

l*i;'"'l,ir 
-::3lli 

r:*:]"i'j':,lf il "3i'il; ;::''lH ,",1":';:'ii$T",:'t;;
t""',1",.a'or 

',,"'.",';i,,'''lli':1]:'j 
j:,tl: !9tn tho 5,x,""'lfnn"'"fi,i ,'no on* ,.,,hc ersi nono u,,l 

"ir ;i',i;;# #ijnll i,:;i"..:'iXi'H. ,,',lJnn*,n,,,,, 
ill,;.1:l:i

;[:1,:"t "ti"io:"],1i''""^,ll;li'll;1',; 
j;J.l raer 1101 rhe roor 'or rho lunnnr

r,c,.s u0 rcrsrouo,r "",,i-.'. i;;;;;";:lill l,l:l"u;l:i,il 
",i.il,,"i,l"i"irj,,?l_r: ,:*je,l .ull,hur throuo.h o.rcks nn,l. nor;, i; i'.,11..,,t rrrm.Lrling ovcr a sl-rpe 1111e 2i;:'llJl ',""i: lli';^,,n''''":. \rr,crers 'i i,'",' r 

.por.r ion -or Ln- rr,-uc beyorr,rt;o" pro,ir""i''.'Jr'i.i'l anrl the. cotnbus- rvhc.e i't tlo*e'l ,*nrl :"i"'(..\crnous
. Exploratiorr "t li.'lj.|,1,",i"','1"*i:;", Lrillirrrt glorvi.rrs 't"pli,r.'' fln I'rrr cx.

slrono,i 1lta1 lhc lrn " :: 1"' scsr fos("1 to tlrc air showc,l rrr'irrkle,l skins.
tr.." r.*.i"ilr"" .;l# 

Tl:"nl::, :f::::l rtre _,sonlce tunnet showcrl increased

i"xii";'r' i::1',,:,i"I:i*'l ":t, ,i""",'1,' iill'i ','i,i ,31- !;';;'5.,,",11 ,;:"il1,",*."1i
th"r" i,c,'o"irigrr",r',lirrl, 

1\t'11' 11n f t'otrt llou* th'ou!.lL LrrF." op"n'.ioiring ,rr,'r.
lerr domos. b "-"'t helns and su'ol' ln:r)' :r,.,.olrnr fol llrc',len.e blu,, glass).

O.n Nlav 2s rt jl 
1,. rn. llro lakes w.,,o 

lara solidiflirrq at lho fronial oitteti.
ll.nchcn^nd rn,l lbo easl ,.one nr,nioJ , . l,l " ma.i rr lrke \\as \ orv slighll.r,
l]1,'-orr*f, filrgloe orifi.o"'f 

" 
";i, 

=r",'rir 
lrigherun.l rlro p:rrtitiorr *nl,arcriiu it

ill."-io"up-l ot tlro srnoking gloun,l ,,,- ]l'on' llrc cerrt.rI pond stoo,l t fect
'ler'llrA norf heasl lou.e1. 62ii l.n tr,.",i " 

ll'utp the liqui,l. SlIernring $.rs out-
I.rt jll) f'cof in ,lirmclor. 

"niit,,;ni"l'- 
u':lr.,l frorn rlre south arrn rx,l in\\arr1slrgllrnt erustc,i Iara pool in tne " iitJ to.the rroIllrncsl c6ys. Fumo rose,len-e_

l.-i feal herrnrl]r tlrn Li"c ,f if," f l"";l h irr tu9 colrrnrrr> rt thc noylhca.l eoroIllere nas sorna glon'lt thc c,lgp of 1l' rIc\csso :rnl a1 tbc rror'1h lcke charrrr.
lrool trl,l :l- Irtflo gas hissing. Thc irr_ A Ir('\r ,rVet'tr oI eollapse n.iilr r.eIyrr{)r rork ol llro nor.ilreitst hcrLr r.crerlo,l lrot 

. flil' insi,lo \\.Js |crealc,l irr th;In the u;rll of tho 1,it was'r.,f ,i.:iu sottfhuost sutrnlt knoh of tho 16r.1;..ilL,rrn,lrlrt iron oridos. Tlre smoliin,. h ; easl hnrn. The errlirc routhcrl half olrcasc'l 
.at Lhis loealil r-. the .no|fhersl 10u'er lrr,l lailcn iulo thc

.A1 tho Postrl Rift sorrrce lhe sr,oc,l pit Lrenell[,'hok;ng the larr,",.r ifr"r"nr rlrne rrl \ras osl imaicd at si* ,'it", so that no f ur.1 hel actir.ii;. n:,s in or.i_per. borrr' in ibe tubo. 11" 'iirr["',- ,lcnc..
patl of rhe uon nr. ,.*plo,l",i 

",;i i'rf frj - The 116p1h leke rras lrighcr. only gIcf ia'c *as fotrn,t ur.f ;"q-if'l,J,,*,, I":l ,lo*.rr on iis nor'r .i,ti,'u,,.t u n"*crae ls in l lro l6p of 'r slolipn 
'i,lg?:. 

*1,ruc,. bordo. r,r,i 1"""'irr'ilrl' o g,o*._TIra position of ilre first front .r r'i " 
i,{r r ent at rr,n"rrr,""'nlti."'louth hrokeflo\v \rosl of the Por'et ,'or" fo".fii" ou1_rno'e o'less;,c'iodinittr"iiort on".srs fuun,l occur,io,r r,y en erongare irr rwo. or tnro. ,,,i"ni,'ii. '',vii, 

u 1.o""flrt to1,pe,l srrollen rroal ifr, f'1'"i"if," of .,ir"1,i,,- grc rn,l , lirlle Ia\e .l,utler..lrr n to.etrtl.v slrrecza,l ort l."frirJg,r"l fli. *r". a 
.e 

Iose,lin g'otto,for llro lal<ehea\v rn,t bmooth. rrrely shoninl a[I crilsf otrtsl,lo n.nul,l herre arrd blcak
li,'^lll: rrrfl froquerf ly r,l, irg b;ih";, ,luLing l,o spcsnrs.

;ir; ;rS,"il #i.jlo"]"i; :?,1x1.::,,ti.; 
",ff"n,po.lar 

Rift fiorv conlirue,,r io
flory has,n;";;-;,;,' ;rr 

',r,"'"",.tr,",', 
;"",i,"i,JlliJr,I :r,lifll i:, fo .p,cacl

i,11,t" ;.:.,1i1"H1.#ltij "r.u" io"-ir'i ;;;;;";u' in the. 
_midcuc poilions. some-g; Mqr' 

'r-g 
ir'i,"il:t'l?l*"o'.^,u. fouo,l llil:'"lne'",coulcl be seJ,' ;'- r,layrig]'t.

ro rr:rrc "nitap.",l t" ""nit r,,n or';;r.l ;il,:::;rl".r.i3.;i"l;: ;J,l::,;il"rr;,cn rc,l,liqh r.oeks an,t tr," i.i ni,";, ;;'i"h,...c".] of llrp ncek 1o be foilonei{il;|"_J;";:,,:l;;lf,i'.1; l. ir," i,","ir, ly ."1"1 ,.c.co\,,,.) or irn riq11i.r r2yn.ff," no.tui,nii,""rj,,r.1, ,. and cruslc,l. In rhc. tVt ;inJy"i",ro,.r,ifi,l"o, S.,.-region broke nrotogv ro, rt,.-'* 
"".i"";; 

jlY;; ?,,ilr,

67



r
t

May 30, 1919, the following local earth.
quakes h,ave been reqist-erecl. mosilv
very trivial: 11 :58 p. h. May'24;9:-lb
a. m. M-ay 26: 6:44'a. -. aod +.Oe p.
T..Muy 27; ancT 5:1S p. m. May S0. Thefaint trace of a teleseism 6as regis_
terecl at 10:04 a. m. May 26 IT. 8."T.
Spasmoclic microtremor }ias been very
g!rong to slrong all through the weeli.
Harmonic iremor of slowel period has
been moderate to slight, with a- teo.
dency to spasmodic oecurrence. A re_
ma rkable spasm of slow tremor was
regislereci about 10 to I_0:20 a. m. Mav

28, Microseismic rnotion has beel
slight, always more in evidence north-
south than east-west, which is the in_
variable rule here, and on May 2g rhere
was very slight short-livecl increase in
amplitudS. The lilting of the grouncl
was slight to the easian,l nortfr Mav
2_4, to the west ancl south May 25, t"o
the west_and north May 26, nearly 'sta-
tionary May 2T-29, and stiorg t"o thc
west a.ncl south May 30.

Very respectfully,
T. A. JAGGAR,, JR.,

Volcanologist.



Ila\riiaD Yolrano

HIWAIIAN YOLCTINO OBSEIiYATORY.

.l-}p ObspIrrtor'1 is equippotl rrillr ilrn l,rllorvin;
scisnrornetri. irr.lIurrr, nt, r"built flt Ihe staliun iil
1918 for the special needs of volcano research:
t$'o llosch Onori pcndulurns, high speecl regisira-
tion of local earthqualies; one opiiciill-y rccirding
seisnograph for distnnt earthrlulies; ' one clinoi
graph registering E-\V tiltinE of ilre sround. d
\, t li.al |umponpr't .ni.tnogIrirlr rrls in DInnrnLer.,
1913, set, up in experirncntal operalion. These
are seated on concrete piers il a closed basernent
|noln lrl\i'ru pr';r,.rirrll1 ' urr.lirnt r.nil,o|ilurn. Lrpr.prrrh llrp rhir'f Ub.pr.raru11. l,rildirig noar thohotel. Tirne is referlcd 1o a rated ti,Lronometer".
,lro, ke,l rt irrr"r.rr,ls Lr) solr,. obs.r'srtinns with ir
tlar)sit. Both instmDrents a|e loaDed bv tILe Ool,
l, sp ol lirrr';rii. llrnriirrr st;rndFrd tirne iH- S_
T.) i{ l0 lrr..30 nrirr. slounr tlran tilernrirh tinre_

N1ar.Hot.,

CIINC-A.NI SCILE OF SII]ISI{IC INTENSITY.
Jlxpressed Ly acceleralions measured in millimeters

pFt. secotrd por seruld.
I. Trsrrlllrnrrltl ........... 0.0 2.s

t t. Verl' slight 2.5 5.0III. Slisht . 5.0 10.0JV. Serrsible, rnediocre ...... 10.0 2ir.0\i. Rather strong . . 2S.O 50.0YI. Strong . 50.0 100.0\-TT. \'"r') *lorrg .... l0o.o 2j0.()\-ITT. ]luinous .......25n.0 i00.0IX. L)isastrous ..... 500.0 1000.0X. Yery disastrors ........10000.0 2500.0\l Crrtr-t|olrlrin ....2i0o.0 ;000.0xll. urcrt,,rrjrilrophe ......;u00.0 to000.u
. Uratle I\-. ir,,r'rlirralilJ tlrl lnilimUrn pgrroir.ed
l.rl l he spnsps: rrrd iI g|rdo X l l. the rrcplp|rtions
or rate of ch;11og q1 motion (ierli) reaches that of
telrest Iiirl gl il\ ill,t ion.

lD the stantllrcl foln of lcport the maxinurn intensit; or occcielrtioD, desiguatecl by ilre symbol 6,ol lnir\. o. i" rirpr' irr tlre rorrvorrliorrrl rrnit oi nriitis;rl. I lre rrrilligrl i. r-rioisu,.o ot a"netor.afioi,s_uch th:rt 1 milligal : 1/100 nrrn. Der spc. ].rer scr'. : t 0 p. p"" *"".'pe" ;";. 
^d; 

cancani scate- lro"Jdefinecl in teuns of millirneters per iec. per sec., carl thereioie rre e"plesseJi" "iiirtgJi"'i],ii,iiiirryij*er' lr ,,l t h, lrlUilLAl ' b) I U0,

b-
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June 7, 1919.
The subsiclenee has continueiL at a

moclerate but increasing rate during the
n'eek ending June 6, 1919. The Postal
Rift flow has continued its progress,
spreailing voluminously under the north
waIl of Kilauea crater anil beginning
to progress frorn that region eastwartl
tora"arc'ls the trail under Volcano House.
There have been no conspicuous devel-
oprnents at llalemaumau, tho central
smoke has increased, the bench magma
Iias slumpecl in places, and the ]akes
have been notably quiet, crusted over,
and d.ark at night.

The measurements of approximate
levels above the 3700-foot contour were
as follows:

May 3OrCentra.l floor S., 54 feet;
ceritral floor SW., 80 feet; central floor
NE., 60 feetl main lake, 35 fect.

June 6-Central floor S., 50 feet; cen-
tral floor SWr.r 76 feetl eentral floor
NE., 55 feetl main lake, 32 feet.

These fgures indicate a general sub-
siilence of about 4 feet in seven iiays,
or 0.6 foot per clay. The rate of sub-
siilence of the bench magma has been
like that of the preceding weeh. Thc
liquicl lava has tencleil to holcl j.tself
sta.tioirary, the difference shorm being
within the cliurnal range.

On Saturday, May 31, there was much
smohe anc-l the Halemaumau dome was
essentially stationary.

On June 1 at 11 a. m. exploration of
the south walI-crack revealecl numerous
and extensive crevasses in that vicinity
and the site of the former pond in the
wal1-crack was a jumble of crusts with
livo lava somen'here below which could
be hearcl pouncling beneath a pile of
fuming sulphur-stained rocks. Under

the spiracles at the top of tho pressure
rva,ll which hero bounds the Ila1emau-
mau lava column, was a partly collapsetl
cupola chamber. These spiracles stand
at the top of the slope down which the
last southeastern trickle flows poured.

The south-west wind permitted explor-
ation of the summit of the Halemaumau
dome from that side. l,ooking down at
the main lahe ancl central pool from the
south central cliff, there was seen a
clepression containing the lakes, with
three arms respectively northeast, west
and south. The western gorge contain-
ing the central pool was floored with
the isthmus separating that pond from
the remaincler of the main lahe, and the
central poniL was a small circuiar pucl-
ille tencling at the moment to overflow
the isthnus. Rising of the liquid lava
r'-as in progress. The w-alls of this cen-
tral gorge were 40 to 45 feet high on
the south and 30 feet high on the north.
Loohing clown on the south arm another
gorge was seen with a narrow entrance
ancl wicler interior cup containing what
rvas formerly the southeast pond.. This
arm is bouniled on the west by an im-
mense block of cliff rock which in slip-
ping clown has separatecl off from the
clome surface beyond along a chasm
trending northwest-southeast, 10 feet
wide anil 30 feet deep. This block
stancls 20 feet above the lake, while
across the way the southeast crag makes
a. bluff 40 feet high. Turning now ancl
looking at the larger lake consisting of
the east pool and the northeast cove,
we see a smoking bluff on the left 35
feet high, a low margin only 10 feet
high torvarcl the east, ancl the aforOmen-
tionecl southeast crag on the right. The
liquid. lava of this pool was high ancl
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crusted over, but later it broke up ancl self came from sc,attereal brilliant points
showed northeastwarcl streaming. The where the liquid lava was welling up.
south arm was covered with crust, There The whole northern area of t[e flow
was some spatter fountaining on the appearecl Iike a glowing pool, ancl in
north side ef the central pool. A strik- daytime this had a bluish tarnish dif-
ing feature of the summit plateau, felent in luster from the early clays of
whence these observations were made, the flow, Both the tunnel openings of
was the accumulation of iron oxide at the source region made glow and flames
the edges of the hot cracks in the rock, visible at night. The crusted rorth lahe
brighb- orange recl in color, while all at night was now notably dark, ancl
around the grouncl was covered with a there was no longer any fre at the east
mat of Pelets hair. ancl south cones.

Tho southlr,'est lake ancl west poncl On June 3 there was continued slight
were unusuallf h1S!, the iatter tending localized sinking of the bench magma,
to overflow the isthmus separating i1 antL the lakes were still lower, the main
from the lake. The lake was quietfbut lake wail at the east encl standing 15
later developed a fountain in its south- feet high. The central smoke was
east corner, Attached to the cliff mar- growing denser, anil both Halemaumau
gin of the lake southwest were sev- ar,l the Postat Rift flow were dult at
eral spatter-clrip columns 6 feet high, rright.
rnade each by persistent flings at one On Thursday, June 5, the subsidence
point from -fxed spraying Tountains had cortinued dncl both srnoke and glow
which hail playecl against the waII like were increasing at the high crevasse-s in
water from a hose, The effect was quite the center of Halemaumau. The east
like frozen cascades. cone hacl stumpeci bodily about 10 feet,

The north lake was high and quiet, while preserving its form, the ground
with wall 6 feet high on its nortli sid6 all around showinE slope 

'inward to a
antl some,general_cracking and founder- cup-like hollow. Tor hours cluring the
ing which spread across the lake and afternoon the main lake hacl rem-ained
left a quiet crust. The rhythmic vsnl heavily crustecl with curtained grottoes
uniler the south chasm continued f6 ancl its streaming concealed %y the
blow occasionally, crust.

The lava in the source tunnel of the ltrxamination of the glow locaiity
Postal Rift flow was running about 10 where thc dense smoke was"emittecl from
miles per hour and the open channel fa1- the hi.gh grounil north of the main lake
ther west still showeci the caseacling revealed a tumble of crevasseil rocli
torrent pouring frorn the cavern abovE like a bed of glowing coals, with Iames
to the deeper tube beneath with shell- playing through tho interstices. This
Iike crusts of peculiar pattern 21sfusfl area was 20 feet in iliameter, ancl its
across the torrent in places. lemperatule had gladually been raised

(Jn June 2 in the afternoon the lakes by gas seepage and oxidation over some
were somewhat lower. The main i26s voial forming below. Dense sulphur
stood four feet betow the platform sep- fume anil water vapor rose from- the
arating it from the centralpond; it wis hot area., and-the plice appeared ready
mostly crustecl over, but tliere l^rero oc- to cave in ancL prociuce a idva pot.
casional bortler outbursts of gas east The north lake was crusLed over ex-
a.n'l a sluggish grot{o persisteid under cept lor a small liquicl area under the
1,he sunken southwesl cliff, The south- soulh chasm ravine,-nhere the rhythmic'west,lake wa_s lower, with some central fountain broke out occasionally, anclj'ountaining breaking the crusts, and thc liquicl appearetl io be flo#iirg in
thcle was no special change in the north from the south and over the crusi oflake. _ve_ry heavy smoke rose from the the rake. The oecasional fountain
glntJll,cnasms, which gloN'ecl brighily bu'sts here rnade sucrden flares at nightat nrght. visible from a distance as reflecled

The Postal Rift flow was now bright from the fume cloua above.
enough at night to illumine the noith At the Postat Rift source tube thowalis of Kilauea crater 

_ 
ancl to make flowing stream appeared a 1itile higher

luminous the vapor anci cloucls towering and slower than 66fo"a, aniL the cascatleabove. The luminosity of the flow it- locality farther northweJ nal crusted



across the open part, but below ancl be,
yond the broail cavern showecl a steaily
stream pouring northwarcl from under
the crustecl cascacle. The front of the
flow continued its spreailing out and
filling against the north wall of lli-
lauea crater so that the contact with
the 'lr'all was now nearly a mile long
from the northern part of the Uweka-
huna, bIuff following around the north
margin of Kilauea crater to a point
uncler the $rooaleal fault blocks south-
west of Volcano House.

On the morning of June 6 the meas-
urements showed. marked subsiclence of
the central ancl southeastern parts of
the Halemaumau dome, anil the central
fume column was denser. At 3 p. m.
more slumping of the cup around the
east. cone was apparent, ancl the high
grouncl south of the south arm appear-
etl lower. There was a new tumble of
rock from the cliff north of the central
gorge to the isthmus floor below. The
main lake had resumecl its streaming
from the south arm to the northeasi
grotto, and its level relative to the cliffs
was unchangeci. The north lake show-
eci little change, there was perioclic
blowing from the south grotto, the north
bank was 8 feet high, anil a patch of
erust adjacent to the west bank .was in
process of breaking up. At night Ilale-
maumau showed bright aetivity at the
east pool, south arm anil southwest
lake, there were flames at the central
smoke patch ancl at the two tube vents
of the Postal Rift source, anil the flow
showecl much activity at its front which
was spreading eastward in the dlrec-
tion of the cliff trail leading down from
Volcano House.

The seismographs of the Whitney Lab-
oratory for the week ending June 6,
1919, _have registered iocal earthquakes
as follows: Slight shocks May -31 

at
1:49 a._m. and 5:16 p. m.; a very pro-
nounced shock of iarge amplitude at
4:I4 p. m. June 2, not felt-here, but
felt strongly in the district of Kau to
the south; siight shocks 1:38 a. m. June
3, 10:15 p, rn. June 5, ancl 4:50 p. m.
June 6. The spasmoclic microtremor
was moclerate May 31 to June 1, but
became very strong on June 2 ancl re-
mained so throughout the week, with
some decrease on June 5, There were
about 50 spasms of trembling June 2 to
4 inclusive. The harmonic typo of tre-

mor slightly increased. June 2 to 3, ancl
has remaineil somewhat stronger than
before. Microseismic movement, which
has been slight of late, increased a very
little June 1 and 2, but became very
slight after June 4, having hardly any
more clevelopment in the north-south
component than in the east-west, a con-
ilition very unusual here. The tilting
of the grouncl continuecl strong to the
south ancl west until June 2, when it
changed ancl became strong to the north
and moderately so to the east until
June 6. It then turnecl again to the
west and south.

June 14, 1919.
Ths continuation of subsidence of the

]falemaumau lava column reportecl last
week lecl on June 7 to the formation of
a lava cascade whereby the liquicl of
the main lake poured over a submergeil
ledgo into a fiery pot at the base of the
northeastern marginal cliff of the lake.
This phenomenon aceompanying subsi-
ilence has happened. frequently before,
ancl appears to be occasiored by the
faster sinking of the vesicular melt at
the sinkholes of the convectional circu-
Iation. That it is a part of the normal
circulation phenomena, ancl not an out-
flow, is demonstlated by the unaltered
level of the lake, which remains rela-
tively constant even when such a clrain-
ing cascade continues for many clays.
The eascade in question has persistenLly
poured into the gulf as a violent 1or-
rent now for a week, yet the lake feed.-
ing it has at times risen in relation to
it,s own banks.

The other phenomena of Halemaumau
have rernained as before, the subsjdenee
ol tho bench magma has procecded with
slight increase of rate, and the Postal
Rift flow still pushes forwarcl with
somewhat diminisbetl vigor.

The measurements indicate tbe fol-
lowing approximate levels above the
3700-foot contour:

June 6-Central floor S., 50 feetl cen_
tral floor SW.,76 feetl central floor
NE., 55 feet; main lake, 32 feet.

June 14-Central floor S., 40 f eet;
cenfral floor SW., 70 feet; central floor
NE., 50 feet; main lake, 25 feet.

- These fgures indicate that in eight
days the south cli_ff bloek sank thc mo'st.
l0 feet in all, averaqins. L2 feet ner
day; the central floors of the llalem'au-
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mau alome sarlk 6 feet, or .8 foot per ed somewhat d.eeper than before. Blue
clay; while the main lake subsid.etl 7 flames played from uncler the marginal
feet, or .9 foot per day. crusts of the iake at the east end' There

On Saturdayf June 7, 1919, in the was some fountainirg activity in the
morning the fume from the lava column central pontl ancl southwest lake. Occa-
appearecl thinner, and it was evid.ent sional movements of loose rock in the
tiat th'ere hacl been some breaking back east pressure ridge gave eviclenco of
along the crevasse extending west from the slow subsiclence of the bench
the northeast cove of the main lake. magma. A row of flames playecl above
Measurements inclicatecl local irregular- the source cone of the Postal Rift flow.
ity of movement. The Postal Rift flow On June 8 the eascade continuecl antl
was making long arms eastwarcl frorn conditions remained. as before. June 9

the northern parl of the flow. at 12:30 p. m. the eilge of the fall was
At noon the explanation of the change 15 feet long and curved in plan, witb

at the northeast 6ove was revealed when its concavity clown stream, or towarcl
the lava pit was visited, ancl the main the wall po! antl the curve endecl in
lake was lound streaming rapidly from an angle at its west end. The fall was
south to north as a torrent which end.ecl steeper than before and fully 20 feet
in a violent cascacle into a hole. This high, ancl the bo ling torrent insicle the
pot, 20 feet wide, lay at the north end receiving pot bent westward in the cav-
of the northeast cove, where the grotto ern, where it tlisappeared- This direc-
hacl been, leading into the smoking tion corresponds with the large crevasse
crevasse {raceable on the surface above. above. There were stalactites in the
The downpour made a roar which coulcl wall pot.
be heard some tlistance back from the The harder substance of the lava col-
verge of the lake. Inside the cavity umn continuecl to subside slightly over
the liquicl could bo seen churning ancl the whole Halemaumau dome. The chan-
piling up about 10 feet below the lake nel across the entrance to the south
tevel. The surface streaming of the arm was now very narrowr ancl the
lake took its rise at the east cove, thc streaming outwarcl across the lake was
south arm ancl at the isthmus in the from under the erust which covereil this
central pool clirection. For a spell the channel ancl the southern pool. There
streaming changed so as to divide in was a fresh tumble of rocks on the
the mitLclle of the east pool anil pour ir lstlmug vrest of the east pool, which
part southwarcl into the south aim. hacl fallen from the cliff to the south-- No changes were observerl at the sum- Spatter clome grottoes stood at the shore
mit smoke holes, and the north iake ap- of the pool both southrvest anil south-
pearerl rising, with au occasional explo- east.
'sion at thelhythmic fountain locaiitv At noon on June 10 the erusts of the
on the south sicie of the lake. Most o"f main lake were founcl generalty break-
the time, night and riay, this Iake lay ing up anil the level of the lake some-
quiet under a heavy crust. .The pss1j1 what higher than before' The form of
Rift source tube was founcl unchan{ecl the leclge over whieh the cascade pourecl
at both openings, the lava current-in had changed so that its curvature in
the tube moving more slowlv than be- plan wa,s now convex down stream as
fore. though the bottom had built or swellecl

At 8:30 p. m. the iake cascade was in that direction. This curve was the
founcl still pouring without cessation. gpposite- of_.what it was the p_revious
At times th6 churning pool at the foot day. The liquid of the- cascade was
of the fall sank lower- so as to make higher relative to the roof of the cavern
the cascacle more rapicl. There was no into which it pourecl, ancl splashes were
lowering of the level of the lake, the building an accumulation of soliclified
bank at the east encl remainecl 15 feet lava on the roof as well as out from the
high, and the grotto on the southwest right bank of the cascade. The inte-
side of the lake hacl built up a half rior churning level was 15 feet down.
dome of spatter indicating rising rather The smoke from the summit crevasses
than lowering with reference to the con- had lessenecl ancl the glow heap at the
fining cliffs of the lake cup. The em- base of: the smoke rmas much less lumi-
bayment in ihe western isthmus appear- nous, The north lake at night resumed
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some of its former activity. There was The lorth lake had curtained anrl
slight hissing of sulphur gas in the npbuilding spatter grottoes on the north
broken east cone, and the interior cu- and northeast sides, anrl was mostly
pola was hung with scores of dark red- crusted over, with some border fountain-
dish brown rough stalaetites in close i1g. The Postal Rift source vents were
ranges, showing some feathery accumu- flaming ancl thg lava seen pouring
lations of iron oxides. The stalactites through the tube as revealecl in the roof
were from one to three inches in diam- rvindssr r\ras lower ancl more sluggish
eter with small globular surface accre- than of late. The second opening in
tions, from six inches to three feet long, the tube farther northwest, where the
antl separated by only two to three visitor coulcl look clownward obliquely
inches, the closely pachetl stalks hang- and see the stream of melt pouring on-
ing side by side ancl filling the greater $/ard in the bright clepths of the cav-
part of the cupola. This was the later ern, revealed distinct lolr,'ering of the
development of the same interior shown surface of the meltecl river leaving the
glowing, in illustration of February visible cavern roof higher. This place
Bulletin. r/as now a singular structure, a true

The southwest lake lvas founil much ttsubway entrancet'; begun as a caved-
lowered, with walls 20 lo 40 feet high, in roof, with the lava revealed cascad-
a curtaineil grotto on the north side, ing over the debris, this was now frozen
ancL quiet crust. The snral] w'estern solitl as a ne$r roof; looking down the
poncl was also low and crusterl. frozen cascade there remained a steeply

On June 11 the bench magma con- inclined wide cavern where the molten
tinued to subside so that a pronounced flood coulcl be seen emerging from be-
tlepression with steep slopes and open neath the crusted part. The hot gas
crevasses had formed around the east rushing out of this cavern rose as blue
cone and for some distance to the north. fume, and on this night the 'n'riter cle-
A similar depression hacl by now form- liberately entereal this fume and brea,th-
eil west of the northeast tower. The ecl it. He was surprised to find it quite
Postal Rift flow was diminishing in tolerable and largely air, with much less
vohLme of output antl brightness of the sulphurous acid than in the gas from
fronts. Smoke n'as dense from the cen- the source cone.
tral chasms and the cascacle continued fn the Whitney Laboratory of Seis-
in action. mologv the following local earthquakes

On Thursday, June 12, the Halemau- har.'e been registered: 4:49 a. m. June 8,
mau dome appeareal lo'wer, the fume was slight; 10:53 a. m. June g, pronouncetll
clense, anil there was coirsirlerablo heat 2:06 a. m. June 11 and 7:23 p. m. June
ancl fume from the pit at the base of 12, both slight. A weahly recoriled tel-
the northeast tower. eseism was registererl, beginning 3:03

At 9 p. m. the east cone ho]low, which a. m., I[. S. T., June 11. The spasmodic
it is necessary to cross in approaching microtremor has continued very strong,
the main lake, was f ouncl deciiledly occurring as suilden spasms, as spells
lower. The main lal<e n'as streaming several minutes long, ancl as prolongecl
brightly and rapidly toward the north- vibrations lasting an hour or more. The
east cascade and the latter was found harmonic type of slower microtremor
to have clogged its ow-n passage with has continired moderate to slight, Mi-
the accumulations built out from the closeismic motion has been very slight.
roof and the east bank. The fall n'as The tilting of the ground in the east-
thus largely coneealed inside the cur- \l'est azimuth has been various anil
tained cavern. Marked increase of ra- slight; in the north-south azimuth it has
piclitv of inrush was notetl at times, in- [,een strong to the south, with rapid re-
clicating a fluctuating level in the lower covery to the north on two days, June
chamber lghither the falI plunged. It 9 and June 12.
is evident that a slight rise of this

During the week ."ut{;T.ii;rlltrt;"
21, 1919, the Halema,umau lava floor
has continued to subsicle at about the

same rate as before, but the liquid lakes

lon'er level to the point of complete filI-
ing of the cavern, would restore normal
coniiitions of lake streaming and foun-
taining, without any change in the form
of tho subterranean chambers.
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have shown tenilency to stationary con-
dition anil sorne slight rising. Along
with this change there has been climi-
nution in volurrre of the heavy fume
volutes from the central chasms, ancl
the lava cascade of the northeast cove
has from tirne to time ceasecl pouring
as the liquid in the receirring funnel
rose to the level of the discharging lahe.
The first cessation of the cascacle was
observed June 18, elcven ilays after it
had comnencetl. The lrostal Rift florv
has continuetl spreading along thc base
of thc extreme northell cliffs bouniling
Kilauea crater ancl the stream pouling
through the source tube has been al-
lr.a;.s r.isible, but its volume and speed
have dwinclled.

The rleasurenrents inclicate the fol-
1o'n'ing approximate ler.els above the
3700-foot contour:

Junc 14-Ccntral floor S., '10 f eet;
ccntral floor S\V., 70 fect; {,cntrnl floor
NE., 50 feetl mairr lake, 25 fcet.

"Tune 20-Celtral floor S.,30 feet;
celtral fldor S\\r., 64 fcet; certral floor
NE., 47 feetl mairr lake, 28 feet.

It thus appears that in six clays the
south cliff block again subsiilecl 10 feet,
averaging 1.7 feet per clay; the central
floors of the Halemaumau clome sank
about 5 feet, or 0.9 foot per day; while
the rnain lake roso slightly 3 feet, or
0.5 foot pel day.

On Saturday, June 14, at noon the
south wall crack region was found more
craggy and tumblecl and the slumped
cup deeper around the east cone. Thele
was much heat and somo fumc at the
northeast tower. Fume was very dense
at the summit crachs and abuntlant at
the south lvall clach ancl Postal Rift.
A large sulphur patch had recently c1e-
velopetl betrreen the Postal Rift antl
Ilalernaumau, apparcntly above the pas-
sage connecting l{alemaumau with the
great flow. The latter continuecl flow-
ing sluggishly. The subsitlence of bench
magma N.as evidencetl by occasional
rock falls observeil at thc main lake,
the east riclge alcl the northeast tower,

Tlie rnain lake r'vas streaming rapiilly
flom the closed south arm charrnel ancl
had built a spatter nai'gin recently to
wiihin 5 leet oF tho ex51 r'crgc, buf at
the rnoment the lake was there I5 feeL
c1onn. The bench southwcst rvas also
only 15 fcet above the lahe, shou'ilg
further sub5idence. The souilLrvest
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gl'otto sras inactive. The cascatle at the
rrortheast cove had built a miclclle ac-
cunulation clivic-ling the f all into two
torrents northeast aniL northwest which
pourecl into holes in the irall. The north
lahe was heavily erustcd, occasional
outbursts occurred at the southern
grotto. There v'as northward stream-
ing along the north borcler of the lake,
the grottoes there lvere sluggish, and the
liquid level appeared lon'er by about 5

fc et.
On June 16 at 5 p. m. tho general

subsir'lenoe continuecl and there was in-
crcasecl fume anil revived glow at the
east cone. The rnain lake was lower,
the r1ouble cascacle poureil into the bank
:r. before, enJ its inlelior cavern wrs
now obscured by crusts anil curtains'
Tfhe lahe level stood 18 feet below the
lon'est palt of the eastern bank ancl 4
feet belorv the central isthmus. Tune
rvas dense frorn the bank bordering the
cascade on the east ancl also from the
summit creYasses.

The north and southwest lakes wele
both lower lclative to tho rvalls bound-
ing thcm on the sicles an.ay from the
center of Halemaumau, anil less so rvith
regarcl to their bounding u'alls towarcls
the center. This arrangement appeared.
to inclicate that a central block of the
ITalenaumau ilome was subsicling with
the lakes. Further eviclence of this was
shor,r.n at the south wall crack, lvhere
ttre line of pinrracles of the pressure
ridge was beginning to fornr an infac-
irg escarpment. A11 around Tlalemau-
nat the line of breakage bountling the
sinki.ng central block coulcl bo discern-
erl extencling from the south wall crack
to the west poncl, thence past the cen-
tral crevasses to the north lake, anil
f i'orn tliere, by way of hot crevasses
anc-[ much slumping, past tho northeast
tower to the east cone.

The northern wail of the lorth lake
now stoocl 20 feet above the Jiquiil,
which 'fuas covercd lvith heavy crusts
that occasionally brokc up. The rvest
ponrl rvas noly a cleeply sunken well
n-ith 3O-foot w.alls; the isthmus between
it and thc southrqest lake marle a 10'
foot r.al1 above the poncl. A glorving
cavern under the bank on tho north
sicle showerl a current strearling into
tho ponc1. The poncl stoocl much higher
than tire southwcst lahe. The soutirwest
lalie was both enlarged ancl very low,



the walls of its pit stancling 50 f eet
high on the west side ancl 60 feet high
on the east. A glowing cavern hung
with stalactites was revealecl by the
subsidence, at the southeast end of this
lake, and in the northern part of the
lahe there was streaming to*'arcls the
cavern leading in the direction of the
rnain la.ke. A cavernous cove hatl some
fountaining activity towarcls the north-
west, Wiile anaL cleep crevasses extend-
ed from the southwest side of the lake
torn'ards the south wall crack.

The Postal Rift tube showed flow
more sluggish than before, and the
stream in the tube was lower. At night
the flow from this sollrce was bright in
isolated spots at the base of the north
wall of Kiiauea.

On Tuesday, June 17, at 3 p. m. the
east cone area rtras more sunken, antl
through the remnants of the cone a
flaming ancl rumbling pot had clevel-
opec1.

The east bank of the main lake hatl
caveil in and tlie hot streaming to the
cascade, with heavy smoko abover con-
tinuecl as before. The north lakc was
crusted over, the northern borcler foun-
tajns were making much Pelets hair,
and one fountaining blow-hole was kept
open through the heavy crust east of
the center of the lake.

The source tube of the Postal Rift
flow as revealecl through its two open-
ings containecl a lava stream much
lower ancl moving more slowly than be-
fore. Insicle the northrqestern opening
the flowing larra far inside the cavern
to the north coulcl be seen with difficulty
ancl at a lower level than before.

During the night June 77-18 the
bright illumi.nation a,bove the northeast
cascade ceaseil. Fume rvas clenser on
the morning of June 18 flom the cas-
carle locality, btt cluring the day the
fume dimi.nished both there and at the
summit smoko chasms.

A visit to the lakes at 5 p. m. re-
vealed general rising activity in all the
pools ancl a revival of the south wall
crack ponc1. This pontl rn'as now a high
boiling pudclle 10 feet in cliameter. The
east cone pot had enlarged, lava was
splashing within ancl occasiorLal spray
rn'as thrown out.

The main lake r'r.as about 5 feet high-
er, and the cascade had stopped. It was
replaced by a sluggishly bubbling bor-

der pot at the northeast cove. The mid-
clle part of the lahe was crusted. over,
but border fountains were constructing
spatter banks on the north and south
sicles of the west cove, at the east cove,
and against the east-northeast bank. The
characteristic northeastward streaming
towarcls the cascade locality may have
been in action under the crust, but it
was not shown.

The north lake hacl rhythmic explo-
sions at the south border pot, the lake
had risen about 5 feet, anil numerous
spraying fountains around the north
and east shores gave eviclence of in-
creasecl gas pressure.

The southwest lake and west pond
were both 5 or 6 feet higher. A heavy
mass of rock was seen to fall into the
lvest pond from its south bank, leaving
qlowing walls. Large domc fountaini
burst at short intervals aEainst the
northeastern bank of the soutiwest lake.

The stream in the Postal Rift source
tube was slightly higher and more
rapid, anrl in the evening there were
some luminous outbreaks of the flow
far te the north. Fume on this ctav
harl increasecl at the northeast tow#
but was less at the central chasms. A
small tunnel in the clebris of these
chasms led downward at a high angle to
the north, s[owing glow in its bottom.

On June 19 the fuure hac-l greatly cli-
minishecl, but mass subsidence con-
tinuec'I, The northeast cove cascade was
again in action, ancl the main lake show-
erl spells of subsiclence aniL recovery.
The south arm had becomo an enlargecl
circular pond, the channel leading to
the east pool being crusted. Recent ris-
ings had extendecl the lava floor at the
lake level through the broad chasm
wbere the southern cliff bloch had
broken away. The upper edge of this
bloch was now only about 6 feet above
the main iake.

In the evening the cascarle again
ccased action, showing that the liquid
lar-a rvas rising in pulsations in the sub-
terralea,n voids to n'hich the cascade
pourerl, and the climinished fume con-
fir'rns this.

On Friclay, June 20, about 10 a. m.
tire cascade again began to develop dur-
ing a spell of subsidence in the receiv-
ing pot. The lake prior to this time
rn'as crusted, with spraying border foun-
tains builiLing spatter banks, and there
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s'as similar activity in the north lake.
Fume on this ilay was notably thin.
During. the later morning hours ancl
again in the afternoon there were some
avalanches sending up puffs of dust neai
the cascacle locality of thc northeast
coYe.

In the Whitney LaboratorY of Seis-
mology for the rveek enrling Friday,
June*2O, 1919, registration of ts'o siight
local earthqtahes is reportecl as fol-
lorvs: June 16, 3:10 a. m.1 June 18, 12:53
p. m. The spasmodic type of microtre-
inor has continuecl very strong with
fluctuations in intensity, alrtays strongel
east-west than north-south, ancl stron-
gest during the morning hours. _Hqt
monic nricriol Ienror jncretsp,l f lqnr slight
to strong beginning Jurre 18, decreasing
June 20. Ilicroscismic motion has col-
tinuecl very slight. Tilting of the
groulil has fluctuatecl as bef ore, th-e

iilt beirg nolth and eest June 14-15,
south altl lvest Junc 16-17, north and
cast June 18-19, and strongly south and
$-est on June 20.

saterl by the relative rising of the
iiquid, io that it is not Yet evident
uhiclr nroccss is lo,'lonrjrrrte.

T'he'nrersuremcnts slrow llrat lhe neb

tlo*'nwarcl movement of bench magma
for the r-eek was not greater than clur-
ilg the previous weeks. On June 26, as
coiirpa"e,l rviih the mcasurements of
Jun6 20, the cliff block south of the
main lake ]racl subsideil 6 feet, averag-
jnE I foot per drr'; the southwestelu
lloir, 4 f eet, or' 0.7 foot per daY; the
nor'1h centrrl floor b)ockr l0 leet, or 1.7
fcet per clay; while the main lake re-
rnainecl comparatively stationary or
subsiiled only slightly relative to fixec1
belch marks, R'elative to its encom-
r'assing benlr, the lake dislinctly rosc.
.\ n.* lriangulation rnd determinaliorr
of levels is in progress, antl the actual
lreiehts of lho several lekes, in rela
tion lo scl-lcvcl, will shortly bc dejcr-
minecl.

On Saturclay, June 21, at 1.0 a. m. the
rnain and north lakes were high with
rnalqinaI fountains bujlding up 1]re

banlis, end llro southnest lal'e was quiel
n ith pasin ar,1 streaming. In thc main
lahe the major constructional activity
rvas along the south and 'west banhs,
ancl the slreaming was northeast. The
west poncl stood at a level slightly
hisher than the southwest lake. The flow
laiia in the Fostal Rift tube moveti
slo$'ly. At 10 p. m. there was intense
central fountaining in the main lakc,
the fountains tentling to migrate to-
rvarils the north.

Orr June 22 there n'as increased smol<e
from the south wall-crack, the northeast
cove, the central chasrns and at thc
Postal Rift. The inner circle of bcnches
around the rnain lal<o was sinking
strongly. The Postal R'ift fow con-
tinueil to progress sluggishlY'

On June 23 conspicuous changes were
eviclent. The sinhing of the central
bloch boundeil by the northeast tot'er,
thc north ancl southwest lakes, anil the
south rvall crack, hatl proceeclerl with
such increaserl rapiclity as to tlevelop
an escarpment or.'er 15 feet high facing
inrvarcl ton'aril the center of the pit.
This escarpment hacl nor,v become a clefi-
rrite cliff under the northeast tower,
a,lso at a point a ferv feet east of the
east cone, and along the south pressurc
ridge. This movement had clefinec1 anew'
the eilge of the Halemaurnau pit, leav-

Juno 28,1919.
The June solstice of 1919 Proved to

be a time of pronounced change in the
Ilalemaumau iava column. During the
'week encling F.r:iday, J.une 27, the topog-
raphy ol the edec ol tho folrrler plt
noitherst, clrst, soutlr lnd sortlhrrost hes
agrin assertc,l itsoll rs rl infacing cs-
carprnent rireutar in plan. The tnoc-
han-ism bringing this about was a, sharp
subsiderce 6et*een June 20 and June
23 of the prism of hard lava surrouncl-
jng the lake*, ae ,'cleral ing ihe more
Eri,lual genrle subsidonce of the last
icw n-eelrs.Whel, rvas bcfole a gencral
:aEsins of lhe surface of tlre llalemau-
-r,i dilrr", now taltes dcfinite outline es

a sinking cylinder. As frequenlly bap-
leus in iuch cases, lhc cli'is of telcasc
of otessute rr'hi,'h lou ere'l the bcnrlL
rud.u rlso set lt ee in,'rerseil volume
of "gas so aq 1o tnake tlro liqui'L -lakesfroih up to lelolirelv higlrcr levels
within fheir cup'' Tlrc clisis thelc'[orc
has becn accornpanic,l b.r'nerv g:ls lres'
surc ard spntroi Lruil'ling at tlre bur"lcr
fountains, anrl by thc renerved clevelop-
ment of wa11-crack ponrls. The cascacle
of the northeast covc has gole out of
a,c.tion. but the Postal R'if t flow con-
tinues to spread. The total subsicleuce
for the lrieek has been nearly compen-
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ing the loug pressure r.im creseolt andtlre northeast 1orr-cr orrtsi,lo of t he pit.The northeast . tower wall-crack fiatl
begrrn again to fume an,l glo,v. a nuJ_
dle ol iava had l"or.med iu" the hoilo;
be.ide-th-e east cone, an,l glow:rn,l ,,lense
lunre ha,1 again tlevelope-tl at the soutlL
wall-crack

The 'n'estwarcl facinE cliff at the east
cone now made it ,r"aE..o"y to make a
cletour to the north in ori.ler to reaciithe main jake. fnspection 5:g0 to ip. m. showecl that the relief of cliffs
around the main lake cup was not great_iy chrngcd: the lowesl part of the cast
Lank.footl lJ fcet flbove tho lake. the
soulhct5t cr-rg was 30. feet hiqlr, the
norrlrcrn cliff was about 2J faet iiEh.
atrJ llra l'estern cliffs sloo,l 40 feet oior
ilre centraI pool. Thc sulkou souih cliff
bioel< s{oorl onlv aLout S leei rbove thc
Iake.

The rlominant strea.rning oI i hp ]alre
was \,tcsfwald, lnd aeiivc spa{ter orot_
toes nere building on all sitles. The-cas_
ca,le locality of 1be northeast covc wits
represerrte,l l,.y flrminE ori.6ces nrffino
noisily in a spatter bench. This covE
$as exten,led 20 feet farfher. norlh bv
eollapsc, llre exlensiou boilg Iloot.etl b"v
furrLblnd rlebris and hardpne,l Iava. Dui_irrgtr ternporrry sinking spell ihere wasswift streaming norlhn.ard unrler the
bank ancl mucli bubble fountaining ai
the cascacle locality.

The snoke lioles of the summit of thenorlh e eniral region l.ore foun,l 1o Lare
gt'eal ly ,linrinished furne, anrl glow corrl,i
be seen in tr-o of them,' The"northern-
most of these was a shaft 10 feet in
diamctcr inciineil northwarc.l at a high
angle a.n,1 rralron-ing belowl g0 f;t
dotvn llris Lecalrc a tube cur\.cil bothin plan anil elevation anci ending at the
bottorn i rr a n opcnirg 6 fcct in ,f ir-.i"r,
n lrel'e llva bollo,l xn,1s, overJrenging
rtalacfjtes.. this liqrri,l appcare,l ro bi
c.l,oub ihe ler el of rhc nol.ih lnke, andthe surging currents rnovecl first t'o ihc
south ancl then to the north. This cleep
tulLre rvas a revelation of the subtcri
rrncxE lrgrro.r cgmb of prssages n.hich
contteat the,liffererrt l.l (,s.

At the north lake a large flam,irg cur_
tained grotto dome hacl-been built on
the north side, the usual I'hyilrmic out-
Lroa[s 1ooi. place er er'.y trio or. ihrec
rrrinules at the south colrer., ancl tlLerc

were abunclaut spraying borcler fouu-
lains buil,ling spatter benches.

fn the glon'ing interior of the postal
Rifl sorrrce cono trtxpy slen,ler stalac-
litcs ha,l forme,l of both t he worrn and
straight lypgs, anil these hung motion-
less an,l brillianllv incandcscoit, a,-l.ted
to by slow accretion of fusctl material
fronr the_nail*, and not by splnsh lrom
be[orv. The standing forirrtaiu or cas-
,.a,le lloe,ling t hc flow coLrl,i be scon
tlrrough tlre n in'low of the cone ahoLrt
15 feet below the surface of ilre grounil
pouring _from the south .towarf thenolth. Thlough the winclor,v in the roof
of the tube 20 feet farther north the
slow stear:iy flow continued rvith clrawn_
orLt brrbblos burslin- the surfrce. At
niglrt ilre How uu,lci the rorlLern Ki
lauea, cliffs- was brighler lhan before,
ril,J thc Heletnaumrri l:rkcs also ma,le a
rnorc brillian.t illumina,tion.
_ On Thursr1:ry, June 24, at 6 p. m. the
Iakc. i\.t. rlistincfly higlrer rdlative totlreir nrargin_s and oxhj-bire,I high gas
pressure and numerous rapicll.y c-on-
structing spatter half-domes- arril c"es_
cert niches. The south arrn appearecl a{ew leci highel than the main'lrke, iis
srrrface. slrerming was southq.ar.,l, an,l
a spra.r'ing fountrin was building c cr"cs.
cent of spatter at its south enil. Tlrerentral I'ond r-.as sluggislr en,l tho mrinlrlic rose during arL hour so that thc
)reiglrt ef nll ils-Lor,ler cliffs was Iower
than before by about 5 feet. The
strcaming-was to the northeast. During
the high leveJ tbe western grot{ocs bel
r:amc quiet and chokeit wlth crusterl
lava.

The inclined shaft of the central
smol<e hole showed a rliminisherl win_,low aL the boliom only 3 feef across.lovealing tlre live lali boneath. Th;
nor-fh lake was strearning norlhward an,l
ha,I a violent spraling fountain on its
u esi si,le and severel others along itsnorth shor.e. Relative to its b&der
c1iffs, this lake also rvas 5 feet higher
than on tle previous ilay.

The sinking of the central bench
rnrenr& }ad now broughf all oF the cliffs
arourr,l the dcpressioir corrirjrrins thelrro wesler'n lakos to eboul a,.oinrnol
level some 25 feet above the 1iquicl lal,a.Tlre ucstctn pontl u-ns only'slichilv
abovo thc southwest teke "lcvel] It
showecl .slug_gish fountaining, ancl a
srnall extension of its pit hid openecl
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southvraril by collapse. The block of
grolncl.rrest of this pond remainetl high,
inclicating that it rvoulil holl up as iire
rim of the new Halemaumau pit, corr-
tinuous with the semicircular- cscarp-
nrent to the south.

T'his escarl,rncnl uls rrow a cliff l0
i'eet high surnrounle,l bv broken pinrre.
cles, the cloirn-faulteil block v-tric-h cre-
ated it movirg on the south r,vall crach
as a fault plane antl carrying down alltle brokel gl'ourrl noxt 1o tho lolt h so
r* to close thc gapirrg rrrc)<s thorc.\-cry lalle nhrsnrs concentlic qiih the
H;rlernaurnau rilcle wore fourr,l ju.t br,.k
of the northeast torver and back of the
station on the north$,est rim of Hale,
lulaunau, This last crack ras an inter_
ost ing feaiurn exfen,ling in a ,.rrlle from
tho noliirn'csl slaliorr to tho cone verrts
of the November flow of lglg ncxt to
the north stone corral. This cracl< rvas
the only sign of rnotion in the north-
n'e slern r.egion, I horrgh rnoasulement
slroq cJ genf le srrhsi,lcr,.e of ilrc lloor
rvest of the rrorth ]alie. From this cr:ackto the Postal Rift sour:ce a series ofsolfataric stained alcas marhed the
course of the subterranean passage ieatl_
irre to rhe Posi al Rif r how. " Thcse
flr,.ns em jite,l 1n',nL prrre sxl1rfix1. yxp6;.
ar'l \rc.r'e blighllr nolorc,l *:ith ycliow
nn,l .nl,iie co;rlirrgs ol sulphur, rlrrh rn,1
sulphates.

-On lVed-nesday, June 25, lhe sinhing
of the HalemaLurau dome-had reacheE
tlre point rllrolo { lre cliff boun,linq theue-t si,le of thc sorrthwest lrki ae_
pression harl again come into vjerv as
one lookecl a.rross lfalemaumau fi.om theObselvatory. There $ras increasins
srnokc, but not in such concentraterT
m.r{ses fls, n-cre pr.esenl ,lurirrg the pre_
vloLrs r\-eek.

On Jrine 26 at 11:30 a. rrr, the south
escaIlrrnont.wrs tnole jtgge,l in pi.ofil,,
Irorrr itregrrlsr car.ing in, en,l fhe exlen_
sion of tlris ueu rinl of thc 1,it io tLe
east stootl in such relief that t-hc visitor
coultl see thc live lava of the main
lake frorn the rew castern verse $,hile
1'ct 100 feet back flom ilre actual er'lgeof the lal<e. The lal<c r-as strea,minr"
elsl.u'ard rrrtl I lrlgo elorrgaie spatlel
Irr l l' ,1616p rra. irr r io len t ant ion i t llre
southrvest shole. llere the sunken southc]iff bloch now hacl the eclge of its
upper surface submergerl un,1er new

80

lava. The cliffs around the lake lookecl
lon'er.
_ The northeast tower, so long a prom-
inent landmark, hacl fallen info tlie pit
benealh il arr,l this pit conlainc,I a nbw
rirculaL pool of Iavd rt the base of the
northeast heap escarprnent, now a ver-
tical cliff 15 feet high. 'Ihe tower had
been a.t the top of this cliff, another
tlevelopment of the wall-crack like the
south esca,rpment. The new pool here
was 50 feet in diameter ancl overflow-
ing in fan shaped outpourings of heavy
bulbous pahoehoe whi.ch hacl spread 15b
feet toward the northwest. -At 

noon
this pond .lr'as highly inflater1, but the
cr'.u*t su'l,lenly gave way. releasing grs
w jtlt a pl'olongpd hiss which tna,le -an
ovcrpowering oclor of sulphurous acid to
lcervard. Much bubbling ensueil, and
the poncl sank 15 feet during the next
lrrenty nrjuutcs, leavjng a bright glow.
ing nirrgin. Then thc liquid iecovele,l
and crusted over anal small trickle flons
pushed through the new crust. A cav-
ernous tube had been revealed by the
cleflation of this pond in the direction
of its lecent overflow.

The north lal<e remaineil as bef ore,
The lava in the Postal Rift source tube
r.as low altl flowing very slowly, esti-'nratecl at half a mile per houi'. The
florv at night still made occasional
breahs in the crust of its northern
fields, rvhere the meit would well up
and spreatl out to filI hollows.

On June 27 ftom 3 to 5 p. m. the
general situation inclicaterl continuerl
srrL,si,leuce of bench mcgma an,l t.is;og
of Jiquid la va, anci I hc lume was t hini
rlcr. The east cone sag appeareel slill
lou"cr wilh a 20-{oot eliff erst of it.
The lava pool of the south I,all craclr
hacl revived, malring at the foot of the
south- escalpment an elliptical ponil 60
fcel l6p* fountaining at its wist encl.
Tlre rnain lake continuc,l high, rl.il,h ac-
tivity as before, the cliffs ab-out the east
p-oo1 standing 20 feet high and about
the central pond 30 to 40 feet high.
Tho loq'esl sag of the east bank sto"oJ
l1 feet abore the lake. The northeast
wall-crach p-ond was again high and
fluctuating in level. The norfh lakehail built large spatter clomes on its
r-est, north ancl east sides, the olcler
banks stancling 15 feet above the lake
on the north anc.l B0 feet on the south.
The summit smoke hole had again open_
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with crust at 10 a. m., ancl the north
Iake shon-ecl increased breaking down
of its northeln and eastern banks. New
wall-cracks hail developecl between the
northeast pond anil the north station,
pnd there r\rere rew cracks near the
northwest station. The northeast pond
rose between 10 a. m. ancl 12:40 p. m.
The well of lava at the central summit
crevasse showeiL liquid unusualiy high
ancl boiling.

The western lakes were crusted ex-
cept for a violent fountain at the east
corner of the southlr'-est lake. The
block of grorind east of this lake hacl
subsiileil an,:l the margins of the iake
showed eviclence of slumping. The pit
cxtending the west poncl southward was
larger, ancl much water vapor rose
through cracks near the western end
of the south prcssure riilge.

The inner bank of this ridge harl
caved in, leaving a vertical wall over
the south pool, the surface of which lay
10 feet below the general floor level.
There was increased breaking down of
the southwest wall of the south arm
pond.

On July I at 10 a. m. the south pres-
sure ritlgo appeared about as high above
the inner 'ffaL as abovc t he outer flows,
antl much smokc rose from the crachs
there ancl fron the east cone pit. There
was some fresh driblet lava in this pit.
Tho main lahe stooil vcry high rela-
tive to its banks, there was much bor-
der construction around it. ancl its sur-
face stood onlv about 10'feet beneath
the east bank. During the morning this
lake rose slightly. In the west cove of
this lake thero rras increased indenta-
tion into the isthmus leading toward
the cenirel pond, and a vigorous foun-
tain was in action there. Liko the cen-
trai poncl, the south arm ponil \{/as now
separatecl by an isthmus from the main
Iake.

The cent,rai well was full of smoke
ancl the bottom rn'as not visible. The
northeast poncl hatl a circular opening
in its crust about 7 feet in cliameter,
where sluggish glowing melt could be
seen 5 feet below under the overhang.
The north lake appeared as much lower
(about 5 feet) than before, as the main
lake appeared higher. The crevasses
along the east side of the north lake
hail widened and ]et clown the block on
the lake sicle about 7 feet so as to create
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a now cliff margin. There was similar
slumping, of more gradual slope, around
the entire north margin, the crest of
which stood 20 feel above the liquicl
lava. This iake was streaming north-
waril to the usual bortler fountains. The
Postal Rift flow continuecl in motion,
and outbreaks of small streams were
1,u.hing through the surface of the Ilow
in the"north corner of Kilauea crater'
Cloucls of white vapor arose from the
surfaee of thc flow during rain'

On July 2 at 4 P. m. the main lake
showed. st"eatly strealning from its south-
east corner westward, ancl its bord"er
orol,loes were inactive, Thero sas some
!nlrrsement at lhe lorlheast cove' Dur-
inE tie next hour the lake subsided 2

feEt. The spatter shelf of the recent
hish level st-ood 4 feet below lhe east
ba"nk. The north leke appeared lower,
sni 5omc blea}ing away of lhe wesl wall
2nl l6vvering was seen during the after--
ooorr. The "wesl crn lakes a lso showed

"ntlrotjt,E 
walls, espeeiallv northwest of

thc sbuth?est lake'an,1 at tbe north pit
of the west pond.. The southwest lake
was mostly c-rusted, but a swift current
rushed 1owar,I the active grot{o at the
colrrer chasm leading to the main lake'
The marsinal shclf ilood 5 feet above
rhe liouifi. The west pond oceasionally
hroke 'up and bubbleil ard its Ievel was
t ielter thao that ol the souihwest lake;
itlFr" *t. a small bubbling pot in its
southern correr. The northeast pon'l
on f his tlav appea retL wholly inactive'
bul rhe cia"ks' exienJing northwar'l
from the northeasl heap were wrdened
ancl extencled to the 1894 spatter cones

near the north station. The south wall
crack poncl was still alive,-and an iso-
Jated. irinnacle which had boen a' c'on-

snicuous landmark on the pressure ridge
a'bove it haii collaPsed'

On Friday, JulY 4, from 3 to 4 P. m,
it was eviclent that the northern ancl

western lal<es rvere sinking, though the
main lake shor{eal little change rela-
tive to its banks. The southern clifi
facing inward from tbe pressure ridge
was oow 30 feet high in Places, s'ith
a jagged irrcgular erest, and thc inner
bloci-next adjaccnt fonnecl a sloping
surface, merging with talus. So gradual
hacl been the downward. movement of
the central part of the Halemaumau
dome, that several flags supportecl by



piles of stones still remaineil erect amid with skin and cascading continuously
the sunken cliff blocks. over a fall about 3 feet high eastward

The main lake was streaming west- into a bubbiing pot which appeared to
ward, . ancl there was strong fountain- be connectecl by a tunnel with the
ing in its west cove. An open pot in southwest lake. The pot was at about
the east cone was flaming above lava the level of the latter lahe. The wall
that could be heard rumbling within. bounding the west pond on the west
There was a glowing pot in the mid.d.le was 50 feet high, ancl this promised to
of the crust of tho northeast pond as be continuous, with the esc:arpment of
before, but the lava inside was fulty 15 the pressure riclge farther soufu bouncl-
feet down and smoke there hacl greatly ing the I{alemaumau pit. The exten-
increased. sions of the west poncl along the rvall
^ The- old rim_of the pit was now de- crack north and south were enlarged as
fined by subsjdence and crevassing, or bumbled pits futi of broken rockl
by remnant rim, arounil its entire peri- -_The general situation appearecl to in-
phery. The rrorth lake appeareil v-ery rlicate pronounced subsidence, with the
low, its southern cliff stoocl 50 feet bench magma and liquid lav6 alternat-
above it, the east cliff was 30 feet high ing in spells of sinking. The iiquicl lava
ancl the northern broken slope variecl was at the moment draining d6v,,nward
fronr 20 to 30 fect in height. There tlrough the norrb and vesi lakes in a
were four cavernous border grottoes arrcl spasm. of retirement following upon the
occasionally prolongecl central fountains cessation of the Postal Rifi fl6w. As
'nhich tencled to migrate slowly e_ast- usual in such cases, the central cylin-
ward ancl clraw surface currents in their dlical bocly of bench magma had moved
clirection. There was no longer any {.[oxrn f aster than the borcler ring of
rhythmic fountain at the south corner benches, lr-hich tended to clins to" the
of the lake. n'alls of the old outlying funneal.

The roof window in the Postal Rift fn the Whitney Liboiatory of Seis-
tube was __nearly dark, but clull_ _red To-logy f91_t-he week ending at 8 p. m.,
glow, wholly- wi_thout motion, .coulcl be JuJy 4, 1_919, three local larthq-uakes
seen in the harclened flow which made and one rlistant eerthqualie have^ been
the bottom of the tube. The chamber registercd. The local -shocks were at
uniler the source cone was somewhat 2:3f B.-m., June 30; 8:29 p. m., JnIy 2;
brighter than this, but without flowing and 2:35 p. m., Julv B. the teleseis-
Iava. Alastsmalifssfo6r:al .flow^glow- occ-.rred tt 1p.m; H.S.T., June 30,eil rerl-hot at the site of the former and the preliminary phase of the recorcl
founfain, ancl there were many cooled was well markeclr" g:i.'iog evidence of
stalactites in_wormy and other forms. A distance of or:igin z:oi0 kilometers,
new collapsed roof area of the tube left equivalent to thi clistance from thii
an_open pit a few feet f-arther north, station of Nicaragua, South Japan or
anil here again the floor showed a nar- New Guinea. spasmoclic microtremors
row-lolgitudinal riil.ge matle by a harcl- have been less sirong than of late, the
enetl 1low. The ceiling of the cavern harmonic tremor hal been moderatelv
was hung with abundant worm stalac- strong, and microseismic motion hat
tites. _The 6ther ope-ning farther north- ,lwinrlled almost to the zero point-a
west showed faint cherry recl glow far condition very unusua.l here. the tilt-within. The flow at its northern fronts ing of the ground has continuecl to fluc-
no longer showed any glow at night. tuate th'ough a narrow ranEe. north

The southwest iake depression rl'as and east Ju'e 28-29, south a-nd west
no'w much cleeper, with walls 40 to 50 June 3O-JuIy 1, north and slishilv east
feet_high, and- the ilncr_spatter_rim July 2-3, ald nearly stationaff july a.
stood 8 feet above the lake. There
*,ere violent central fountains near the Yery respectfully,
north side of the lake. The west pond, T. A. JAGGAR, JR.,
at a level slightly higher, was covered yoleanologist.

. . FRRATUM.-9t^plg. 54, Aprit B-ulletin, lines 16 and 18 from the topright column, fot ( / ft," read (, min. t t



The Obserrator]'is equipped with the {ollorving
.oisrrrornclrir iilntl rrmonts Ipluuilf rr the stJtioD irL
1918 for the special reeds of volcano reseiuch:
trvo Bosch-Omori perrdrluns, high speeil registra-
tion of lorrl crIthqurLps: onp opririlly r.,.ror.ding
soismug|aph tor di.r;rrrt otl.lhquHlip\; orro clino-
g|aph registeriDg E-\\r tiltine of the Erornd. A\orli,'nl colnlior"r'r .oi.rrroSr'rtr,lr qli in Lloc, rrrbnr.,
1918, set up il experiueDtal operltion. .fhese
are scated oD coucl,ete Diers in a closed basctneDt

HA\\TiIIAN YOLCINO OBSERVATOR.Y. C.{NCANI SCALE OF S]]ISMIC TNTENSITY,
Exprcsscd by acccleraiions rrcasureaL in milliroetels

pcr seconcl Dcr sccolrl.
I. Iustrumental ......-.... 0-O

5.0II. \rcr;' sligirt
III. slight .1..............

2.5
5.0 10.t)

IV. Sensible, nediocre ...... 10.0 25-0
V. Ratller sirong .. 25.0 50.0

trrl. Strong . 50.0 100.0\rII. Yory stronE .... 100.0 2b0.0V]IL IluiDous .......250.0 500.0IX. Disasirous ..... 500.0 1000.0room having praoticall]; colstant temperature, be-
neath ihe chicf Obscrratory building near thehotel. 'firnc is relerred to a rated chronomcter-.
checked at intervais by solar obsoryations vith a
traDsit. Both instmneDts are loaned bv the C'ol-
leg'. ol H;rvaii. Il.rrriirrr slanrhrd riurc (H. S.T.) is 10 hrs.30 nin. slower than Greenrvich tine.

\. VerJ'di!.strous ........10000.0 2500.0XI. Catnstlophic ....2500.0 5000.0XII. Great catastrophe ......5000.0 10000.0
Clraclc f\r. is ordinalily thc ninjrnurn perceir.ed

by the scnses; ancl iu gtide XIl. the accdLerations
or rate of chalge of motion (jcrk) reaches that ofierrestrial gra\.itatioD.

In the staDdard form of report.the maxin[m intensity or- acL]eleratiorl, tlesignated by the sl,mbol 6,or urar. d, is.qi.rprr in llrp .onvprrrinnal unif of rnilligrl.' Tlrn jo'lligcl is r mnrsrr|p oI at:colerrtioi.
su, lr that I milligrl- l, 100 rnrn. per sp,.. ppr scp. . t0 a. por se ,,. por sn.. ll,; a;,,;;,,i';f " 

"fi...:
denDed rrl tenDs of mrllrmeters per sec. per sec.J can therefore be expressecl in milLigals by multiplying
each of the numbers by 100,
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NOTE:-Appended to this number
of the Butletin is an article by Dr.
}J. S. Shephercl, of the Geophysical
Laboratory of the Carnegie Institu-
tion of Washington, on " The- Compo-
sition of the Gases of l(ilauea. t' The
Geophysical Laboratory has honorerl
us by permitting frst public.ation of
these important analyses in these
pages, ancl it is believecl that these
are the first complete quantitative
analyses ever made of gas collectecl
clirectly from the flaming vesicles of
Iive lava.

T. A. JAGGAB', Jr.

rhe movement "t ,#t*lt?J"n"k.
lava column for the week ending July
11, 1919, has been a continLrance of sub-
sitlence at greatiy diminisheil speed and
some recovery so far as the liquicl lakes
are concernetl. Tliere has been nothing
new in the nature of the activity. At
the source opening of the recent Postal
Rift flow all is now clarh, anrl there has
been much collapsing there, revealing
hot ca,verns,

The measurcments of the week rli-
rected to the visible ridges of bench
magma anrl marginal portions of HaIe-
rnaumau pit as seen from the Observa-
tory n'ere as follows: South riclge clown
2 feet; northeast heap and r.est cliff
stationary; groun<l cast of north lake
down 1 footl grountl north ancl rvest of
main lake ctown'4 feet; ground north of
west poncl clown 4 feet; antl grouncl
southwest of southwest lake donn 4
feet.

These measurernents sliow that the
marginal grouncl has been ncarly sta-
tionary, with a maximum rnovement in
the south riclgc of 2 feet in eight c1ays,

averaging 0.25 foot per day. On the
other hand, the central prism of haril-
ened. lava around. the central antl
southern group of lakes has movetl
clown 4 feet, or 0.50 foot per clay: a
rate about one-thirrl as fast a,s that of
the previous week. The depression of
the lakes within their cups inclicates
that they have lowerecl less rapidly than
their surrounilings, for the end of the
s'eek shows them distinctly higher rela-
tive to their adjacent banks.

The lvriter is intlebted to Messrs.
Sumner R,oberts and Charles Thorndike,
co-operative obselvers, for the follow-
ing new data concernj.ng the levels of
Haloma,umau features, It will be re-
membered that the olcL government
bench mar:k on the north rim of the pit,
before it was liftecl and tilted in Aprii,
1919, stoocl 3700 feet above sea level.

The new elevations are:
Southern wall of I{alemaurnau-New

elevation, 371i3 fect.
South-southeast v'all of Halemau-

ntau-Nelv elev:rtion, 3746 feet; old
elevation of Novernber, 1918, 3711 feet,

nast 'vvail of }lalerraumau-New ele-
vationr 3727 feet; old elevation of No-
r.ember, 1.918, 3700 feet.

Noi'theast wali of llalemaumau-New
elevation, 3733 feet.

West wall of }falemaumau-New ele-
vationr 3728 feet; old elevation of No-
r.ernbcL, I9I8, 3727 feet.

Northwest l'all of Halemaumau-New
clevation, 3729 feet; old elevation of
November, 1918, 3732 feet.

North wall of Halemaumau-New ele-
vation, 37J8 feet; olcl elevation of No-
vember, 1918, 3700 feet.

The lahes on July 12 stootl as fol-
lows:
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Main lake-22 feet below 3700-foot
contour, 49 feet belo'w east rim flag'-

North lake-32 feet below 3700-foot
contour, 50 feet below north rim flag.

SW.. lake-2O feet below 3700-foot
corlour, 53 fcet below SW. rirn.

W. oorr,l-About l8 feet below 3700-
foot ctntour.46 -l'eet below west station
( corrcrete platf orml .

The inner cliffs relalive lo the scv-
eral lakes stood as follows on July 12:
Cliff south of north lake, 48 feet high;
cliff southeast of nain lake, 31 feet
high; cliff north of central poncl, 26 feet
high; olitr east of southlvest lake,25
feet high.

These fgures reveal remarkable
changes .which check $'ith recent
events r'hereby general ri.sing of tlie
lava column in 1918 and 1919 macle its
upwar'l thrust anil overflooding domi-
nini lv towartl the southeast. fn l9l 7

the highest rvalls of the pit were north-
west a-ncl \(est. Now the highest wa1ls
are south and southeast ancl the lowest
s'alls are north and west, antl the west
station is the onlY one of the older
bench marks which is preservecl at
nearlv its former altitude. The north
flag at present, on top of the cone whiclt
wai tbe sour.i of I he Novcmber flows
of 1918, and almost directly over tho
site of the olil stone shelter hut, stanils
18 feet above the ground level of 1917
at that point, although it is now the
lowest of the rim stations.

The carefullv-measured lake eleva-
tions check with recent observations
which have inrlicated all through the
Epring of 1919 a tentlency for the so-uth'
ein lakes to be highest, the main lako
a,t an intermecliate level and the north
lake much lower. Coorilinate with this
has beerr the tendency for actual over-
flow' heaping in the pit to go south-
east of fhe - c,enter aniL marginal sub-
sidence to be at a maximum northwest.
It N'ill bo observed that this sinking
along the northwest n'all-craek has nolv
taken effect even outsitle of Halemau-
mau w-ith downward faulting along new-
iv onerretl rills back of the rrorthwest
riatioo. Accordinglv, the elevation of
the northwest station by the new meas-
urements is revealecl to be 3 feet lower
lhan it rl':r.s in 1918.

Tthe intense doming of the south cen-
tral part of Halemaumau in I'ebruary,
1919;foilowed by tho great Postal Rift
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flow 800 feet north of the pit, and this
latter in the direction of marginal sub-
siclence during the doming periocl, ac-
corcls perfectk with the supposition
that the region to the north was flexed
downwarcl to the breahing point as a
reaction from the flexing upwarcl of the
Halemaumau clome. 'Ihe break so open-
er1 must have gapecl downwar<l in the
region uncler the Postal R'ift and so atl-
mitterl the live lava from a lenticular
extension of the tumescent magma rin-
ciersrounal. The Postel Rift q as a nat-
ulai pla.e for such breaking, for this
q'as fhe ol,l wrll of the pit ot 1893'
where the subterranean contacts were
vertical.

On July 6 at 11 a. m. the eastern Ha-
Iemaumau cliff margin stoocl so high
abovc the depressed surfaces of the pit
floor that the southern ancl n'estern
crag blocks bounding the main and
southq-est lakes appearecl well below the
eye of tlic visitor, The east cone at the
fbot of this cliff was now buried uncler
a slope of talus, anil its vent was a
new glolving chimney in the slide-rock
a few feet farthcr south. The main
lake rn'as streaming westwarcl. The
north lake shorn'ed occasional strong
central fountains, a glowing and flaming
high filagree of curtained lava hacl
foimetl a ainst the west wail of the
lake basin, there were the usual four
or fve borcler fountains, aniL the de-
pression of the lake aPPearecl un-
changecl.

Th-e source orifices of the Postal Rift
I\'ere now nearly clarJr, but some hissing
lr.as hearcl in the vent untler the source
cone. The western tube learling from
the source cone, ancl a few hunilred feet
away, had caved in, shorn'ing abuntlant
worm stalactites. Some solfataric fume
pro,lucing much white stailing in tho
new lavC tose east of the sottrce cone
r.here the oltler solfataras of the Postal
R,ift lay buriecl.

On Juty 7 at 6 P. m. the fume at
Halemaurnau was rather clense, ancl oc-
casional slight adjustments whereby
rocks f ell in the wall-crach inclicated
subsidence. In addition to the flaming
chimney there was a glowing putldle
of lava, at the east cone locality. The
main lake streameil westrn'ard to spat-
ter grottoes, the roofs of which col-
laose.l into the lalte. In lhe north lalo
large central fountains developed at in-
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tervals as the crust became inflated,
ancl this lras always followerl by col-
lapse ancl marginal subsiclence. Flames
v'ere always abundant in boriler grot-
toes and through the crust. Streaning
was southwarrl at the south corner of
the lake, but usually northward else-
where.

On Tuesilay, July 8, about 9 p. m. the
apparent lake levels remainecl as be-
fore, there were strong central foun-
tains, and in the north lake much gracl-
ual cracking of crusts was noticecl rvith
slorv development, along extenderl zig-
zag lines of incandescence, The out-
break of central fountains in the north
lake was observed {irst toward the
northwest, migrating northward, ancl
later to*.artls the east, migrating east-
war11, the f ountains expencling them-
selves uncler the bank. Flaming cur-
taineil grottoes \vere observed in both
the north ancl main lakes. The north-
east cove of the main lake ancl much of
the lake south of there rernainecl con-
tinuously clustecl, Streaming s'as frorn
the southeast cove of the lake west-
rnarcl to large grottoes southwest and
rn''est, which hacl built heavy overhang-
ing spatter shelves which were twice
seen to cave in. The isthmus of crust
leading to the south arm stoocl high
and was covered with Pele's hair.
There was some tenclency to rapicl flow
under the bank northwest of the main
.lalie, anc'l there was similar rapid shore-
'wartl flow on the west sicle of the north
lake.

The northeast ancl south wall-crack
pools still showed the reflection of in-
candescence below on the fume cloucl
above. As seen from :l distance the
Postal Rift flow was ro longer glowing,
but glow coulcl be founcl on close ap-
proach. While the liquid lakes showetl
no changes in relative levels, sinking
conl inuetl jn thc norl h central pert ol
the pit ancl some movement was no-
ticed in the east vgall-crack.

On July 9 there was continuecl slight
subsir.lenee in the center of Tfalemau-
mau, the srnoke was rather dense and
the glow moclerate, ancl the measure-
ments int'licateil an approach toward
stationary conclition.

At 11 a. m., July 10, the main lake
appearecl rather higher, with marginal
fountains uncler shelves along the sicle
cliffs and a slight current westward.

The northeast rvall-crach pond rras
smoliy ancl the north lake quiet, with
fresh rock slides above its north bank.
The s'estern lakes were very quiet anil
hs21.y fume rose from the west poncl.
The southrvestern rvall-crack lvas en-
la.rged. and very hot. The central pond
n-as small anil nearly hiclilen by an
overhangi.irg shelf of lava cmst.

At :l p. m. the nclr east rvall of Ha-
lernaumau at the east cone locality 'was
estimatcd to be 35 feet high, ancl the
lir-e chimney beneath was rumbling.
Onc now lookecl from the east brink of
the pit across the entire uppcr surfaco
of the Halerraumau dome to the basin
of the southwest lake. The north lahe
appearecl lorvered in its basin and its
streaming sras away from the east bank
towards a new curtaineil grotto on the
northlvest side.

An examination of the northwest sta-
tion on the outer rirn of Ilalemaumau
revealed the fact that the large cre-
r.assc there harl tleveloped, trentlirg in
a cur\re through the tlvo sulphur patches
to the Postal Rift cone. The crach de-
partetl flom the erlge of the pit in a
tarrgent merging r.ith thc inler .n'all-
crack about the west niche. The fault-
block on the side torvarcl l{alemaumau
batl sunk from trqo to three feet. leav-
ing a nerv 'll-all of that height.' Just
behintl the northwest station the erack
forrned a turnblecl clevasse 10 feet wicle,
'lvhich extended narrowing toward the
soulhRest, joinirrg with tlie clacks just
west of the I'r'est station.

The west ponil was f ourrcl to be a
crustcd oval about 50 feet below the
'n'estern cliff, with trvo small pots show-
ing the liquitl lava about 4 fect below
the crust. The southrvest lake lvas
fountaining in its western cove and
showecl westwarcl strealring, Explora-
tion of the flat south of it reriealecl
nothing but a continuous platcau oc-
cupying the southwestern quailrant of
Halenaumau, and the southern rvall-
crach po'rcl was founcl to be merely a
deep smoky chasm where invisible lava
,.oul,l be hear,l J urnbling frr. below. Thc
south arm of the mail lake visiteLl {tonr
this side shovr.ed a circular pooi of
glor.ing lar':r in heavy crust, ihe lat_
ter coverecl .r,vith a mat of Pele,s hair.
There was no notable change in goncli-
tions on July 11.

fn the Whitney Laboratory the seis-
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rnographic instrurnents have registered
local earthquakes for the $'eek entling
at 8 p. ur. tr'riday, July 11, 1919, as fol-
lows:- Sligtrt shocks.at 9:51 p. m., July
i, antt 2:20 a. m., July 71 a pronouncetl
shock a.t 5:24 p. n)., JulY 11. Tele-
seisms were registered (H. S. T.) at 8:49
p. m., JuIy 5, probable clistauce of ori-
gir 6520 kilometers; 11:01 a. m., July
B, probabte tlistance of origin 7215 kilo-
metersl and tn'o others, n'ithout evi-
clence of clistance, at 9:14 a. rn, antl 4:13
p, m. on Julv 9, Spasmodic microtre-
rnors increasecl frorn slight to very
strong between July 5 ancl July 8-9,
antl thereafter clecreasetl to slight on
July 11. Harmonic tnicrotrenor rn'as

rnoclerately strong throughout the weeh,
clecreasing at the end. Microseisms
rn-ero very f eeble. Motion of tilting
was nearly stationary until July 8, when
it s'as pronouncecl to the east antl north,
reacting to the lrest ancl south July
9-10; on July 11 the inclination"was
again east ancl north.

July 19, 1919.
The rising tendency in the lakes ex-

lribited last week has trow cottrmtttri-
cated itself to parts of the bench
rnagma, and 'while the gencral situation
in Halemaumau appears stagnant, the
rneasurements indicate slight rising, es-
pecially at the west pord verrt, whicir
has long trecn a contluit source of feed-
ing lava for thc pit. Along with this
rising the lahes have been notably
quiet, clull, and crusted, the central ancl
southern part of the pit has continued
smoky, and changes have been slight.

Mr. Roberts rnade rneasurements tlur-
ing the forenoon of July 19; the ser.eral
lakes, below the 3700-foot contour, rrele
as follows, as compalecl 'w'ith previous
week:

JuIy 13-Main 1ahe, 22 fect; N. 1akc,
32; SW. lake, 20; W. pontl, 18.

JuIy 19-Main lal<e, 20 feet; N. lake,
33; SW. lake, 181 W. pond, 10 approxi-
mately.

The cliff south of north lahe hatl gone
down 2 feet (elevation 3713).

The cliff southeast of main lake hatl
risen 1 foot (elevation 3711).

The cliff north of central pond hail
gone clown 4 feet (elevation 3701).

The cliff east of south'west lakc had
risen 2 feet (elevation 3707).

These figures indicate slight rising

S8

south ancl slight sinking north. The
main ancl southwest lahes in seven days
have risen 2 feet, averaging 0.3 foot per
day; the west pond has risen about 8

{eet, or 1.1 feet per day; the north lake
has sunk 1 foot, or 0.14 foot per clay.
The block south of the north lake has
sunk 0.4 foot per tlay, but the south-
east and west central blochs of beneh
lra,gma have risen respectively 0.14 ancl
0.3 foot per tla;', like the adjacent
l:r,kes.

On Saturtlay, July 12, the furne from
the northeast wall-crach, recently a
ponrl, near'ly obscured the view of the
main lahe from the east rim of Hale-
rnaunrau, There lvas slight hissing frorn
the east talus pot. The main lake
seemerl high with slight westward" cur-
rent ancl small glotto founta'ins. The
north lake was low, rvith fountains in
the 's'est corner. The west lakes were
high and very quiet, without evident
cuirent. The lar':r, shelf arorind the west
pond had increase,l so that the liquirJ
ras haldl.y visible, but it coulrt be seen
streaming from west to east. The
cracking of the grouncl near the rn'est
statiol, especially in the newer lava of
the interior of Halemaumau, had in-
creasecl so as to extentl from the west
pontl depression to the northwest sta-
iion obliquely acloss the west niche of
1894.

On July 13 at 11 p. rn. the north lake
was very quiet ancl thc main lake ex-
hibi.ted strong southwest streaming with
bright lines ancl thin skins. The foun-
taining activity was at the southwest
grottoes, There s'ere heavy fumes from
ihe eastern wall r'entsr ancl the otlor of
sulphurettecl hydrogen was perceptible.
The southn'cst lal<e macle a faint glo'w.

On Juiy 14 at 3 p. m. the north iake
was higher, with curtainecl grottoes antl
glov-holes in wall northwest and west.
The north grotto had collapseaL and was
burieil under talus. There were occa-
sional central fountains. The southwest
lake was high and quiet, ancl the west
poncl was inactive. The main lake was
io high as to slightly overflow the
isthmus lead.ing to the central ponil.
The Postal R'ift source cone hail caved
in on top ancl some fresh splash mate-
lial hacl spatterecl out arounil the ori-
fice, but the interior rilas now all dark.

There was hardly any change on JulY
16 at 4 p. m. The cove extending west
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frorn the main lake hail broken aN'ay
on the south sicle, ancl the lake was
quiet and crustecl. Ttre north iake hacl
s-o*e .'e"y large central fountains, and
its crust 

-rvas iracking and foundering.
The levels of the lakes showed noth-
ing new, fume as a whole was rather
tleise, the southn'est lahe was bright
at night, but the other'lakes wele dull.
The Fostal R'ift flow was reported stil1
glowing in places along the front.- On Julv 17 in the afternoon antl even-
ing the n"orth lake vras bright and aclive
with much bubble fourrtaining. On July
18 at 10 a. m. a ilew cone was building
on the west bank of the north lake, but
the lake s'as rather quiet, r'r'ith three
small border fountains west, northwest
ancl north. The southwest lake was com-
pletely crusted over, with gas hi.qsing
lrom uncler the crust at tlie northeast
corner. On the north side of the gorge
between tho southwest lalie ancl west
pontl, a large pulpit rock had separatetl
off fiom thi liigher grountl and tendecL
to fall southwart.l. The 'n'est poncl har-l
a small open circular pool, foultaining
on its north side. Neal the north siile
of the west poncl tlepression. a glow heap
of tumbled rocks was flarning' The cen-
tral ponil was now a clustetl circutal
puckling of harrlened lat'a without vis-
ibio pool.

In the Whitney Labolatory of Seis-
lrology for the weeh etrtlilg at 8 p. m.
l-riday, July 18, 1919, only one local
earthquake t-as registered, July 13,
i2:48 a. rn. Teleseisms without clear
indication of ilistance were registered
beginning 3:38 a. m., July 14; 8 a. m.,
Juty t6, anct 3:28 a. m., July 18, Hawai-
ian Standard Time. Spasmodic micro-
tremor, al'ways stronger daytime than
night, was moderate to strong, and the
harmonic type of microtremor slight to
rrroderate. Microseismic motion in-
(reaseal slightly July 12 to 16, and then
beeamo very slight again. Tilting of
the grouniL was strong to the north
July 12, 15 ald 17, rvith stationarY con-
riition in the intervals, ancl the east-
rn'est component of tilt has becn gratlual
inclination to the west.

movement has hacl the same characters
as previous r.isings lrave shownr atrd the
principal thrust against ihe marginal
wati of Halemaumau has been to thc
south anrl east. There has been no re-
vivaI of the Poslal Rift fow.

On July 19 anil 20 preparations welc
maale for beginning lava title measure-
ments from a tent at the north lake
on July 21, with Messrs. Jaggar, Rob-
erts, Thorndike and O. Emerson as
r,r'orkers. This invesl igation was launcb-
ecl July 21 to 25, and the men worked
in shifts, taking observations with tran-
sit every tnenty minutes night and da1.
It is }oped to coulirrue these observa-
tions foi a month, ancl the results wiil
be cornpilecl later' Sufice it to say _at
this time that the occurrence of the
strong ancl continuetl rising from lhe
frst days of the work has given uncr'
pectedl;i, protrounced changes _of angle
in the measurernents made, the lvholo
surface of the lava column iloming up
quietly ancl continuously. Throughout
jl all, to the instrument men campetl
tlilectly on the bench rnagma, there
have come no shocks of earthquake anrl
the entire movement has proceetlecl as a

pasty flow. There have been creatiugs
aurl snappings jn the outer old wall rool{
of the s-outh riclge against which the
swclling lava is exeltirrg pressure.

Measurements cluring the week show
that from July 19 to July 25, six days,
the southeast rim ritlge was stationary
ancl the northeast heap rose 2 feet. Tho
south bloctrt of inner crags rose 4 feett
the southeast crag 11 feet, the bloch
north of the main lahe 17 feet, antl the
block west of the main lake 12 f eet.
The ground east of the north lake rosc
about 6 feet. The sharp lising fi.rst
appearecl JuIy 21, but became verY
strong only after Juiy 22. By July 2'3

it became apparent that a great move-
rnent wrs in progress.

During July 19 anil 20 no marlieil
changes n'ere notecl in llalemaumau,
which continued smohy anrl by measure-
ment stationaly. The sinking had
c caSecl.

On X{onclay, July 21, fume from the
northeast wall-crack was thinner, and
a strong rise of both bench magma ancl
liquicl tava of the lakes $'as beginning.
Some slicling rocks lt'ere heard. \Vith
the coming up of the liquiil, spatter
ramparts 'n'ere forming, with much

July 26,1919.
During the week encling July 25, !919,

tho lava column has risen sharply, car-
rying up both the foaming lakes antl
the semi-solid benoh nagma, This
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blowing anal spraying of fountains and
some flaming. The main lahe was
streaming eastwarcl with fountains eastt
northeast ancl southeast. The south arm
of this lake and the central poncl were
fountaining. There was a puffing vent
in the bottom of the east cone depres-
sion showing bright glow. An inner
bench was builtling at the cove in the
northy'est corner of the north lake, and
surface streaming was east and north-
west. Tire southwest lake was bright,
ancl pouniling against its south shore,
but the only activity in the west poncl
clepression was the forming of a. clri.blet
cone,

At 2:45 p. m., after a series of very
Sssvy rain sholvers followed by crust-
ings of the north lake and spelts of
cracking ancl founilering, there calne a
violent spell of this hincl, when the
rn-hole lahe sank suddenly 4 feet, with
hundretls' of turbulent fountains cle-
velopilg, which expeniled thcmselves
against the north bank of the lake.
Otherx.ise on this afternoon there n'as
the usual alternation of crusting and
breaking up. At about 7 p. m. this
lake overflow-eil the inner bench on its
southwest sicle.

Throughout July 21 and. 22 the lakes
were builtling ramparts and contracting
in area. At 10:45 a. m. on July 22 the
north lake overflowecl its rampart, these
overflows continuing until past noon.
Large gas bailoons \\rere blown in the
skin of this lake, and frequent falls of
rock frorn its southeast wall took place.
Strong rising of both the bench magma
antl the lakes continuecl, the latter evi-
tlencerl in the evening by a cascacle of
lava pouring asross the crust from the
south arm to the main lake.

On July 23 the fume at Ifalernaumau
*'as distinctly thinner. The rising of the
bench magma had now becomc very pro-
nouncecl, amounting locally to 3 or 4
feet per r'lay. All the lakes were builcl-
ing spatter cones ancl forming pro-
nounceil inner benches, Occasionally
very large central fountains woulil
bleak out ancl migrate to the banks, and
flarnes were abunclant at the borcler
cones. The north lahe continuecl to
have spells of overflorving ancl builcling
up its rim, alternating lvith marked
cracking ancl founclering ancl sinking of
the liquicl one to trvo feet. There were
about seven borclei' fountains. In the
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southwest lake streaming was to the
south corner activity, and the cone in
the west pond clepression was blowing.

On July 24 the fume was still thin-
ner. The southeast crag was now in
full view again from the Observatory.
On the rnargin of the main lake large
spatter domes had been built east,
southeast ancl northeast, the east one
being opposite the east cone alepression.
The north lake in oecasional spells, as
aL 4 a. m., ovetflowed its benches so
as to fill its cup all the waY to the
walls on all sides, Overflows of rim
with large gas balloons forming, were
common at other times. At times of
breaking up, prior to the ilevelopment
of central fountains ancl strong crack-
ing anil f ounclering, the crisis would
begin with hissing gas flames in serrate
Jines through straight cracks of crust
follo'r,r'ecl by fountainings at the same
spot rvhich clevelopecl into immense
areas of rloming and flinging turbu-
lence. Then woultl come general bril-
liant cracking and foundering all over
the la1re, with multitutles of bubble
fountains, and there would be a sinking
spell followecl by a quick crusting and
reco\rery. A heavy fall of eliff rock at
southeast corner of north lake at 8:56
p. m. procluced one of these break-ups.

A1I cluring the hours betvveen miil-
night ancl claylight on Friday, Jnly 25,
there rrere high spraying fountains from
borcler grottoes in all the lakes, but by
early morning the north lake was quiet
anrl crusteil, with occasional spells of
general cracking antl founclering. The
east cone hatl become a clriblet spire,
sputtering ancl blowing glass through a
small orifice. The streaming in the
main lake was toward the east. There
u'as creaking in the southeast ridge ancl
rocks were rolling clown its outer slopes.
I'rom the Observatory the telescope
shows that this riclge is being pushecl
back to the east.

August 2, 7919.
During the 'week encling Friday, Au-

gust 1, 1919, the strong rising of troth
lake ancl bench magma in llalemaumau
hzr.s continued at a rate reaching a max-
imum of about 4 feet per ilay in the
uplift of the southeast crag. The lakes
have mostly kept pace with the rising
tlome of stiff lava, though individually
the lakes have risen at different rates.
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The uplift has culminated as before in northward tilt of its cu_p. The c]iff on

flows 'both north antl south, repeating the south side kept scaling off anil the

il; ;";;;; J the rising moi'e-'eots oT lake margin against this cliff tended to
iil; .p;i;g. The north"ern flow broke lecede oi remain stationary .owing_to
n.rt tfr"o.,ih a vent in ihe Postal Rift the general northward. tipping. - The

;;;"-;ii-gh?iy so"ll ot the former cone inner bench stood about 8 feet below

.o.,r"" u'rrd continues to flow sluggishly the east rim of the cu-p oc-cupiecl by
*"i"* fr""at"c1 feet to the northl"n t}; the lake and about 5 feet below the
;";; ,;J wesi sides of the olcl cratcr northwest sag leacling to the northern
l<nown as Pele's Kitchen. The south t'all vailey'
;i;; ; i.,ty af broke through the wall The souihwest lake was found in the
of the southern pressure ridg"e and maclc evening to be L-shape_cl, with ar'ms ex-

h""G;;;;; ioo ya"as in-t1r,o arms. tending southeast and northeast, ant1,

Measirrements of the week have lihe the other lakes, it had built up a
*f.o*- ifrut io ri" ,lny., from July 25 flooil bench on all sides, th.e floodi'g
to 31, the southeast ancl east p"eisure filling the west pond_ilepression with :t,

',"i,,,.'ro.* 5 feet, this being tlre maxi- shool oF new lava. Tlcre was no opeD

rnum movement clue to maiiing up of vent at the west pond' Th-u chasin

thl o.ter rim wall of Halemaumlau.-The leacting from the southx'est lake to the
inner column of bench magma on that main lake had openecl into a canyon.
side of llalemaumau e"hibited maxi- Thc wall crack ponil on the inner sirle

-.,m risirrg of 23 feet at the southeast of thc south , riilge s'as*llinging lava
."ug. The'central cliff blochs bounding spatter over -the.ridge. This riclge was
it,"-*nio lake on the north and 'wesl ci'eaking an6 rising so as to loosen

;;;" it feet, and. the grouncl on the rocks on its soutlern slopes, and similar

"-ifl"r" 
slope of the iome east anal avalanches rolletl tlos,'n the south wall

wcst of the riorth lake rose 10 feet. Thc of the north lake'
tul.., t,n"" in general risen about 15 On July 27 -lhe general rising con-

feet, the north iike thereby gaining on tinuecl, but ttre ecrunching noises in
itr" Lair.."t sround, whereas'the main the south ridge hacl lesserecl' The east

irX"- f,'r. lag[e,{ behind ils eonfining cone ,lepressior was all filled up, and a
u.alls so as to seem more Sunken within small circular pond there was fountain-
them. The soulhwesl lake, the source ing in a grotio on its rrest side. At
x,eil, has about kept pace with the ris' the main ta,ke the lift of bench magma
i"g 'of tlre bench irafma. r'as so much faster than that of the

the continuous me-asurement of the liquicl that in the afternoon there \tras

lava ticle from a tent on the east brink an inner Tvall 4 feet high around. the

"t 
lfr" """tf, lake pit has been main- lake surmountecl_ by the inner flood

iuirr".l on".tnittingty ancl exhibits strik- bench. The south arm remaineil shut
i"g fl"etuatlons iiievel of both bench off from the lake, m_a_rginal_fountaining

-igm" ancl lake magma in'ithout any l.'as on the east sicle, ancl streaming
pl"?upl1rr" quaking o? ilre-grounil an;l was eastwarcl. Streaming-was.eastward
iew iogolar'chan[es which- are other also in the c_entral pond with grott-o

than gr-ailual. " fountains at the east encl of th_e qond.-:"O" 
Tfr" -".ning of Saturclay, July 26, The north lake was now nearly level

the main lake hid overflowed its-east with the northwestern gap, ancl from
banlr and the driblet spire at the east time to time it overflowed its widening
lo"" fo"-ua a pipe 6 feet high with a floorl bench,- its actual. rim tending to
reotanEular hooi< at its summi-t. About contract and form a circle'
i-p. ,'.] the main lake again overflowed _ The whole upper -surface of the lfa-
str'ongly into the east 6ne depression- lem-auma,u floor hacl now risen as an

The ?duntains of both the m-ain and arch or clome, ancl on this clay tho
north lakes were in plain view frorr measurements r_egistered-a- curious local
yolcano House. The t'orth take fluctr.r' depression of the central blocks of the
atecl in levet with a tenilency to over- ,'lome. Trom the central crevasses tho
110w its banks from time to 

'time. Its fume ]^ras quite dense, but it haci nolv-

spatter margin had built out an inner almost clisapp_eared fr_om the aortheasi
floor oo the"east, north and west sides 1\'all-crack, New cracks revealing 

^g1ow
rrhere the lake overflowetl owing to the beneath were opening northwartl fronr
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the rrortli lake, but the great crack in
the grouncl outsicle of Halemaumau, ex'
toncling northeastlvaril from the north-
t'est station, was closing up, inalicatii'rg
a movement of uplift extencling beyorr.rl
the north rim flag.

In this region Professor A. R,ornberg
hacl for four days been experimentiug
with a seismograph in a cavern, ancl ]ru
reportecl crunching noises ancl falling
rocks in the cave Jily 26'27. The seis-
mometer at the same time revealetl ex'
cessive tilts, sornetimes sudden, to tir,.l
rrorthl that is, alr.ay from the Halenau-
rnau center.

At 10:28 p. rn. a geyser-like rush of
lava eruptecl through cracks about 200
feet south of the Postal Rift source
cone of the April flow, and the standing
fountain kept playing for sone hours
ancl clevelopecl a nein' flow which poured
clown the east sicle of Pele's Kitchen.
This flow was a sonlesrhat broken pa-
hoehoe and pooled over a large area
between Pele's Kitchen antl the 1894
driblet cones. By the next rnorning the
vent was a rnere spatter area showing a
hissirrg clack. hearirrg slabs anr[ 1 got
spilacle. Alt that n{s notine,l at ihe
rrorth lake observation camp when the
iava geyser broke out n'as a short-livetl
sinking of the lahe not apparently clif-
forent fron many other such sinkirrgs.

On July 28 the rl.all .aloultl the main
lake N,as 5 feet high ancl the signal
flags of the south plessure rirlge hacl
fallen over os'ing to the continuetl up-
heaval. Inspection of the several lakes
in the evening shorned that the south-
q'est lake .was streaming towartls a
southern grotto ancL occasionally flung
up spray above its northern wail. The
cliffs surrounding the main anit south-
west lake-basins rryere about 25 feet
high in general, the higirest crags beirg
ihose southeast ancl *'est of the main
lake depression. The new north flow
shorvecl active streanrs pouring through
the sadclle east of Peie's l(itchen but
no visible activity at its source. At
7:34 p. m. the cr.ust of the rnain lake
broke up aud the 'whoie lake streamerl
rapiilly, with two feet or more of sink-
ing, towards the east. There was a
large dome grotto on the southeast sicle
of this lake and other active marginal
places were southwest, northwest* anil
northeast, with occasional brilliant
spraying clisplav east. A similar cracl<-

ing of the crust ancl streaming occurlcil
again at 8 p. -., but no simultaneous
break-ups were observed in the north
Iake.

From the summit of the southeast
crag tlre south arm was seen to be a
large pool streaming vigorously south-
'n'aril altl with a stalactite grotto at
southwest correr. In the high parti-
tion betu'een the south-arm pond anrl
the nrain lake I'as a bubbling spring
of lava whieh appearecl to 'n'ell up there
ancl pour southrn'arcl towartls the poncl.
The rampart around the pontl was a
4'foot N'all of the same character as
that arounrl the main lake, During the
night there was much quiet crusting of
the north lake ancl no such frequent
bleaking up as before.

On July 29 the north lake was mostly
below its rampart urtil 5 a, m. Later
in the clay it built two very large spat-
ter clorles on its west sirle, antl at 3
p. rn., after trvo hours of heavy crust-
i.ng, it broke up antl sent clriblet flo'n's
over the north rarnpart for a clistance
of about 15 feet. This lake has no spat-
ter l-rench on the south cliff side owing
to being tiltetl in its cup nolthwarcl and
so rloing its overllorving anrl bench-
building on the north.

Tho central regiorr of ITalernaumau
hail shown a lise in the previous
tlr'enty-four hours of l2 or 15 feet, anrl
the northeast rirlge of bench magma
betq,eerr the main lake and the northeast
heap has risen so as to cut off the view
of the tents at east sicle of north lake
from the automobile approach above
the east pond. The south ritlge had
also risen greatly, forming a new outer
ta,lus.

fn the enst cone depression there l-as
a snall circuiar crusterl portrl from r,r'hioh
some hissing coukl be hearil. Trom the
Observatory at night glowing toes
coulcl be seen in the north flow on the
.floor of Kilauea, anrl bright fountains
were seen in the north lake.

The process of sweJiing in the dome
of beneh magma in Halemaumau con-
tinued on July 30, with the south riilge,
the southeast c1iff and the rvest central
rvalls the highest points of ths dome.
By evening the rising of the west wall
profile of the north lake harl nearly
shut off the west station from view of
the tent. Continued qleaking anil tum-

*
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bling of rochs t'ere heald in the south
lir[ge.

T'he north lahe hacl a nearly circular
rampart, with about twelve evenly-
spaced grotto dornes. These grottoes
and sonc central fountaining could be
plainly seen in the claytime frorn the
Observatory. At rroon this lake over-
flowetl slightly arrl again at night
strongly.

In the eveuirrg the rnairr lalie ram-
part ll'all 1r.as S to I0 fcct lLigh, rvith
dome grottocs 12 to 15 fcet above the
lake. The west co\re x-as deeper than
before, but the crust partition betrveen
this lake ard the central portr'L persist-
ed. A castellatc group of crags liad
partetl frorn the 'n'est $.ali of the north-
t-:ast covr., and r chasnl h:rtl opcn-
ecl, extending northwest florrr this cove.
There were rvide gorges bet'ween the
nain lake and the otlier two lakes, all
these central crevasscs 1.ar.ning open
from uplift. At niglrt thele \\ras e
strong overflo\rr/ o\-el' the east rarnpart
of the mairr lalie.

The {lor'v on thc nolth llool of Ki-
lauea was rrtoving at its frorrt clonn the
s1o1.ie east of Pelcts I(itchen, rvith rroth-
irg but strong hissing at its source.

At 6:30 a. m., July 31, the rnain lake
'r'as higher, rrith rarr.rpalt from 5 to 8
feet high anil e stlearn ot' liqtirl lar-a
pouring acloss the isthmus irto the
south arrr. 'I'he nolth lake hart flllcrl
high the ilepressiori behinrl its ranrpart,
so that the new surfacc N'as onlv 10
feet below tlie glounr'[ orr r,r.]rich st"anrls
the tent.

At 11 a. m. iava u,'as flon'ing through
the south ridge at the rvall pold local-
ity, forming a tube dorvn the outsitle of
the wall and pooling at its base. The
Jlos' then spreacl out in tr.o lobcs, eaclr
100 yards long, orre healterl tlue south
on the east sitle of the tunnel rirlge of
1918, and the otherr in'est aioug the base
of pressure ridge. It consistetl of
smooth pahoehoe lilie other' flolr.s char-
acterized by a cascatle at their solll'ces.

On the floor of the i,r.est pond there
$'as a barl'cl-shapctl ch'iblet conc spout-
irrg aurl )ifting a litl on its rrorth sirle
lvhile sentling out a sluggish florv of
lava. 'Ihe southwest ponc.l '!yas nol,v
elongate, low anrl rather quiet. The
north ]ake at this tirne u'as also very
sluggish in action, changing from its
pi'evious hcavy crr"rsting with sudden
bursting antl sinking spells to balloon
sliins anil mo1'e or'less open soft sLrr'-

face, n'ith bubbling antl sinking at in-
tervals. This means that the ascumu-
lation and release depencls, not on sur-
flce crusl. Lut on tle upper viscous
la,yer at all times subject to thickening
by radiation cooling ar:rt1 gas expausion.

The south pressule rirlge n'as in mo-
tiol all clay. At {i p. n. ialge boul-
clers were seen to roll do'r,r'n its outer
slope in two places. It is conspicuous
tlLat the east-northeast lini of Halcnrau
rnau, just north of the east poncl, is
lushing up into a ne$' pressure riclge,
lvith louncletl proflc on its outer sicle.
'l'lie lava surf ace insidc '!yas rising
strongly an.1 eviclent]y lifting the east
rva11-opnc1 bo11i11-, though the latter u'as
laisecl also by numelous overflows of
ihe main lake. The generai effect of
the uplift jn Halemaumau is to close
the crevasses outsicle of its rlm limits
antl open them in the central region.

At 6 a, rn. on Friclay, August 1, 1919,
no notion $'as observecl at the south
ritlge. Thc east-northeast pressure ridge
ancl the lav:l surface about the east
porrrl were marke{ly higher. The south
Jlool was nolv so greatly rlomell up that
the insitle of the south wall could not
be seen from the noltheast edge of
Ilalernaumau. 'Ihe lier'r' of the rnain
lahe from this sanie position was no'!\'
cut off by its high larnpart wall. The
castle clags on the west sidc of the
uortheast cove of this lake had col-
lapsecl.

There had beerr rro revir.al of the
flow through the south r.all, but thc
north flow continued to push out toes
at its front.

The north lalie over'florn'ed on the
older ground near the tent 30 feet frolr
its bank anil extensive flows on its
northu'est inrer'bench threatened to go
through the gap ani[ out into noi't]r-
$'est wall-valiey. The inner floor or
lirrgl platform of this lakc is rn'icle east,
lorth alcl northlvest, r'vhile aiong the
base of the uplifting south cliff there
is only a br:oken shellerl-off spatter scar
i) feet high; antl the rarnpart is incrcas-
ing so much in height that the view of
the liquiil from the terrt is likely to bc
cntirely cut off.

Ail the lakes have beerr making a
hrilliant display at nigLt. There is norv
fume rising from the central region antl
some trest ancl south,

Very respectfrilly,
T. A. JAccAR, JR.,

Yolcanologist.
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TIIB C()MPOSITION OF TIILGASES OF KITAUBA

BY E. S. SHEPHERD

The search for the,sources of energv 9k^:"ur*o',r"iaa^;i:i'"'lit i?i?i"i.1!
ll:il^.",1 i;i::li:"Jl'"'"s::l"#iil::: Yffi"i';; does not 

''1"1 l:

ni" lH * q*+ ilr$ffi il*[ei.*',."'' 
3"'l' fri**'*5

+'r c'nsrsrs esisu J 

r*lUr*,i""t*: l5*fl[1.:"-_tffi"f",.,i,lH
-^"ri" tlava) ancr tn" !u"*' :::i'S[''i'l;';i;;;fe'rceni' of air'

n+ +laa vaTlOUS lavaD

-'"";; alreadY fairlY

t^T,=.-;l$,{ ffi ffi r; 
" 
: * ffi i,*L{l* 

gt#*ix+'iEs+*

l;n'llktix.tl,*ry;":i.'"*:lTl:"'-1',1',.rf 
#[:*",11[*tr#3i,il

i: l;i.ir' 
5* if 

I i;i -* 
tr.t,ULli l#* 

",I:t: ", f,",',il ll'.i; u t, . u, o,1 
"

ti$Jtisllfti:'lil1;,;p$. !!ij'"':t ililili"; 
" ;';vimetricalrv so2 .can'

ror quantitatiu" "uui-'6t'"'rslz -l:l i""i;f""'"'n:;;;i;;"t' .i:.r:t"i*:u'"1i-
iJ",i""-'v". most valuabre from a ouari- ""1" nLiflt"?"H;$:l;u!)'.3it;"1' ""i
i'"tl'"1" 'ii""p"'{..::ti:'':? ii""?il:: I?i*,rlill', ',",r.i.-g 

with *re best sam-

it" *i'o'-;on:.ti\llnoot alrow a Qu3x- nles ii[";';u;;r;'it T ::t-,.p'esent,inevolveil. But lt tllo
tiiative determinatron-"orJr," most im- in" *il.r"-frr1. i", glTliti:t greater

;;;i;;; 
-eonst.uent.'I *nl'* ,* ilh *fi; ii3T','f"l i: ;li" #En"4l;

i;;;''. 9^-ll:"ol,lf,r" oo,t., Iess ra- tn" .Iihi,t"io"-tt''." u'o"ot ot bvdro'

irrliiialS;rtr',ilh.rl.t'u$=;,t',"S*\ jqltqtHTi1{T;1+
hce to staie.that, in r"' " oi"'""n I9I" i"u*", on the lake :utt?"^":^with soft glass Prug

il il [ :;,,#* ff ; L* ,lri txfi T'J* t"rtrs; *'i'.,t ;il-iJ 
iE Ts;

as ihe lava "'u"" '*'fi-al-ong 
the "u*" io"to^'^ -Tl"""l:lf#;:$ r,t"# "*;tt 

u*"
of the lake' serl
"' ;;;,;' ;.." :" 

u,"'.+ 
;:'."$:"-",1", 

*'' l'Ji' ?oTi'a"i Jii'i ; ;:-'"1'*'-i""i 
.iii:

sort of gas but .lt
i'",ir,tr"',t the time' :ll# "ri".""'":af+t.fi*i-* 

^*n/,r ns A N A Ly r r cAT' RESU Lrs 
TJ'"i ;:ili:iii i"-:i: *.1*1""J.**:"J' ?f"

rhe methods or anarvsis of such "". u"liJ:j:,;;nl:',lj,lt:li""ft?J"'"#fllJ

:#.. ;i:':'"xfrU"?i:i'";ri:in1ii" it, -"u" rrom rhe ,ake surrace.
'Ct"ri"i"-.""rtituenis-such as SO2' S03' wc
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TABI,E I'

GASES COLT,ECTED FROM KTLAUEA, 1917'

VOLUME PER,CENTS AT 12OO'C.

N,,Tube

1* .........

4

5

6

7

8
o

10

Coz

2_65

17.95

33.48
11.12

9.5+
1.97

17.25

15.21

8.? t
1.5 4

CO

1.04

0.36

1.42

3.92

7.r2
0.82
0.62

0.45

0.82
0.43

/ oq

1.35

1.56

1.42

1.53
0.21
0.76

0.70

1.82
0.37

37.84
12.88

70.41

3.50
5.88

0.87
a 09

2.44

udt
uclt
0.45

0.51

0.07
0.18

0.14

0.29
0.39

soz

0.16

3.51

29.83

9.90

0.95
9.75
6.98

16.80

S2

0.70

0.49

7.79

8.61

2.70
1.07

0.49

2.49
3.56

clz
_-^

udt
udt
0.77

0.02

HzO

67.99

38.48

77.97

77.50

64.77
89.77
64.18
75.08

59.97
89.93

H2

n Tubes 1 anrl. 2 were analyzecl before the calcium tube ias addecl to the

aDDaratus, so that the rare gases we"e not cleterminecl. chlorine was not cleter-

-"i"*a i"lrr".e tubes (udt). "other blanks in the table mean that the gas was not
present in ileterminable amounts.
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TABI,E II.

r ub e N o. 1 7 c orle c t e d "l J i.-i- 
l..r;fl"fr ; 

j 
- ; T,T-;'" it; J-l'l ;

Tube No. 17 collected by Dt'rrr' ]\' rats5@'' 
.gt, "ro*t 

of west pon'l')

(Note:_-Tip inserted in soft hrrrsti::::t'^itrono' 
a.

VOLUME PEBCENTS AT 1200. C'
voLUrvrD rs$v"^l' 

^-t*"' to' comparison with the

B is computed' neglecting water and t'"lt"t:::1""

gif,'F.-""":;ffi p":"#b'$:,'i':"'i1";ff 
"{'":.1"'".'iJ',rf'f i'J3'i:

1912

collection'

"'jlqq**rlt:+:ffi 
:1ii|,:;t'**i;;'i;tst:.i"'t'i"p'f 

i'tlvclue'i.

?:""fril"?:'jifir'"ti'" ana storase'
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I CorrPalison of Fixetl Gases

N2' r o.o1 i ,93 j H.i3A .... G.48 I --.-

t Exatnirration of tlrcse tables raiscs thc comLrusiible gases are burned at

nro.e questions than '' 
''ili"?" 

-1ri9 
;;a b"i;;-;;" le-ke's surrane Lv ei.

composirion or' thc. gas.coir;;i;'i i. 19li :l:l.t:* ol# o.lt,"'.];lJlS"JlTi:i "lli,.i,i[,"g'i"tLr. ('eitain,,J:llli";:".:l? lllJlih;;;i i,to rr,c ]eva a-s it rises irr
r.nrrlr€llt. Thus: Uo rs
in'less quantity than lL2' "Xr:;t i" i'o' i1t" tooiolt!' These analvses indicate

tro., is-rhe chicf .on.iirll'ni]'"N;'l; tlrat perhans aII three of the processes

r'"u?ll.y a minot' "ont"'utli-un't 
oTten pot'urzti"ti'-r'y Jaggar'^ aIe activc'

ihe.rarc grses (comprt";'*;;-;"; ntt T'appnd;ir;loul'l 'iit fot a great '1cel

no more than wour't "" 
i"q"'ri"t""l ll: :""':" *li:*::i':";:,.0'H:i'-;i:'"1:

assumplion that the nitr^oen canre iu ilr xdJ!J "n"", 
""t 

r1,ply to oxidation alortg

n 
:'il I 

sTlti *1 tr ;1 ;* il I 
;3,""? Tt' i". x]tir; i ]], I I I :','"*:'il d

"lho*t 
ot"t seYen Pel

r,, h jch esrces n'ith the e;::1)ii':i:'+:i il:li;" i;l;l*'il:1""1'".1';' iil'i;lXl:
at tinleJlountains brcak \\'nrcll s{'L I t.u r(r' rv'

'iolet 
bror n f t.'nnt t'1")h"iiirt riltt-tt'r t'nnt "tipt1:' 

on ihc nlher'- hanrl' the

rur vapor'. g'""t' t:iliJiions in contposition of all

It is-ctear tlrat in tttost crscs the gus ii'"pftt"toii"ti*t 
t"n't ttipl'6t1 to Day's

asittcaeltesthesrrrl.ncc.ot.l.t.e.tat.".istlresi.stlrltepartoftlleencrgynl'y
altrrost comf let'tv r'"'ullt'ui'i'iii'iiv'tt'" i'' lll,ill;no,Ji;T"tl;"",.=";lt':fr"'iil""'"'l:
sas in'Iable ll rcl'ai.ns LrrL ver')'littlc oqurrrL"ii;"';;-";"rii',g in thc rnagrna,

iill":*: *':'"'i'il'o;'"*\"f;lf;',tl'i; lli'1"'i'' il'lni"'ii" ii'" 
""urr.sis 

or flror'

iamp!o to trc rs 1""''J"n'l;;i';"..i ;i'; llfEl"':S,:{''"ti3"i'1':";ii:"'iilifli
could hoDe to obt:ttn'

Thc anrount of waicr itr all sarrrple* *itt'giui'ut-fot the lirst tjme the 'latr

is surprisilsrv rrigh "i'''"'lt"i""ui"luv' I'l':''lli:.i;113";? 'lill';''ll'iJ.i"lli'

fuiil,i ,3?li"; ,',1:,':'",T";""""x ill:l i::iii'i""1"'""r 
vorrano enersv' rr

tlifluses tlrough 
'ft" "l"ti'it 

t-''i't ^"''t 
i""t"'io't"n tlrat the ftrrther' collection

i", pp.",.,r i 1," - l : J; ill":- 
; 

",;5il :l_il;;:. 
;i:li 

;;'l*i;11,,'il:' "illl;u'hich I'e have reJec

stated in :rn ea.rrier. nur''r'i""iio''"-''*l l1'^t'iii1;i:"3r''l;;'j;gi[:l= 
now be-

;'ll:;";;'';" .'irt' Jnsgo''' lllqsis tn"' 
biJni;;ical Lahora{o'I',. ..-_ 

* Shepher'.l, \Vater aIr.l Vol- ci.i.ei. ]nstitutiorl ol Washington,

canie Activitr" Bnll' btofl'So"' e'"' Zt' \\'ashington' I)' C''
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The Observalory is equippetl with ihe following
seismometric inslrumenls I cbuilt at the statlon -1n
iiiiS "6; -th" 

special needs of volcano research:
l*o- goi"L Oo,or:i pcndulums, high -spe-ed regis,tra-
iion of local earlhquakps; oDe opl,ically recording
seismosranh tor distant earthquakes; one clltro-
Eraph 

"registering E-W tilting o{ tbe ground', A
vertical component seismograph was ln- ljece-moer,
1918. set uo in experimenial operalron. I nese
aie iearod on concrete piers in a closed ba"ement
.oo- t u"i"g practicallli constant temperature, be-

""utfr 
thu "chiie{ Observatory builcling near the

hotel. Time is referred to a rated chronometer,

"hei,iea 
ai intervals by solar observations with a

ii""iit. Both instlumints are Ioaned by l,he-Col-
lege of Hawaii. Hawaiian standrrd ljme (H. S'

FIAWATIAN YOLCANO OBSERVATOR,Y. CANCANI SCALE OT' SDISMIO INTENSITY.
lrxnressed bv accelerntions measured io millimeters

per second Per second.
T- Instru'mental ..... '..... 0.0 2'5

lT- Verv sliEht 2.5 5.0
Itt. sliE"ht .1.. 5.0 10.0
IV. Seisible, meiliocre ...... 10.0 25'9
Y. Rather strong ' , 25 O 50'0

YI. Strong .

VII. \'ery strong ..'. 100.0 250.0
VIII. Ruinous ' '. . .. . . '.. ' '.. 250.0 500'0

IX. Disastrous ..'..500.0 1000.0
X. Verydisastrous .....'..10000.0 2500'0

XI. Catisirophic ....2500.0 5000.0
XII. Great c;tastrophe .-"..5000.0 10000.0

Grade IY. is ordinairily the minimum perceived-
bv lhe sensps: anr:l in grade Xll. the acceleratioDs
oi :ate oI rhrnge of rnotioo (jerk) reaches that oI
lerresl rial gravitrtion.il..)'i. lo rr.t. 30 min. slo*er lhan Creenwich iime.

In the standard form of report the maximum int-ensity qI acceleration,
o" -;;.";; ;;;i;; i. tt'"-"ot'"""tiona1 unit of millital. r!9 Tit^lic31-i:

designated by the symbol a'
a measure of acceleration,

or max, @, ls glven ln Ine co!!clurular urrr! ur l111116ar'

such that 1 milligal: 1/10d";;.-;;;i"t-p"i "u"':l1o .,,r per sec'-per 1",".. T\,",.9:1"?"-l::.11::'l],"i:
?t""Ti,"a"rli"iir1i'31"'-ui'i'^"i*r1.;;;;.;;; 

-u"1., -"u" 
ther6ioie be exp-ressed in milligals bv multiplving

each of the numbers bY 100.
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August 9, 1919.
Duliug thc l'eek enrling Fritlay, Au-

gust 8, 1!)1!1, the strong risirrg of tbc
Hrlenraunrlrr lava ccilunrn has continuetl
so that thc liftecl clotle of benclt utagrnl
lrresents much thc same a])pearance as it
harl in the .spring. Agaiu the oltl rinr at
the north statiolr has been Iiftetl strorglv
u'eeli enrling tr'rit1ay, August 8, 1919,
the strong rising of the Halcmautttau
lava colurnn has corrtinuerl so that the
lif terl r'[orrre of benc]r n]agma presents
much the same appearance as it hatl in
the spring. Again the okl rjm at the
north station has been lifted strongly
so as to tilt bach the north concrete
platform anrl the west statiol has also
been tiltecl. The nerv north flow from
the Postal Rift area has contiluetl to
plogress slo*'1y on both sitles of Pele's
Kitchen so that its western f ront is
about one half niilc fro:rt tho sorll'cc.
Other flou,s have continueil to pour over
the south plessure liclge frorn a conc
at the south r.all-clack so that a new
licLt of glistening glassy lava has
sprearl in man"v lobcs over the upper
liart of the trail lcaililg from the roarl
ternrinus. ?he southrvcst lakc lras also
{lorryetl acloss the outer borilcrs of Hale-
narlnlau anrl also into the uorthn'est
wall-valley. A conspicucius charrge of
thc n'eek has been thc mcrgirlg togethel'
of the four central pools, nantelv the
southn'cst 1a1ie, certtlal poutl, mail laht:
arril soutlr arllr, so as to mtke ole c'lon-
gatc trerrch cotrtainitrg Iiquiil lar-t
strcanrilg raliidly front rvt:st to east.

Rising alrI or-elflow ]rar.e necessitat-
erl removal anrl replacing of the tenis
whele the transit observations ale in
l,rogless. but this ltas Leen,loue rvith-
out serious interruption of the work

of incess.ant measurement of the lava
title night 'ancl ilay. Reatlings cr-er'1-
twelty rninutes har.e low been contir'
uerl rearly three u'eeks. On August li
Mr. R. H. Tinch arrivecl frorn Wa-slr-
ington to beconre first assistant at t,lis
station, anrl rvith liis airl five men are
now available for the shifting y'atches
at the pit.

T;he measurelrcnts of the rveek lrar-c
shown a lift of the south anil oast
pressure rims of 5 feet in eight dn1's,
July i|1 to August 8. In the san.c
periocl the nolth statiorr has been liftctl
6 feet, the rvest station 1 foot and thc
northeast marginal grounrl appears to
have beel stationary. The interior
central blocks of the Halemaurnau tlome
consisting of lir.e lava rose 13 feet at
the southeast clag, 12 feet in the cen-
tral region aurl 0 fect at the groun,i
u'cst of thc north lahe. The north lalie
liquirl rose approximately 10 feet rvit]r
uuch building up of its rnarginal bench.
'Ihe main lake rose only about 6 feet
and the cnrl of the rveek founrl it lorl'er
relativc to its inner bench by aboul
the same amount. The bench harl thls
liftecl twiec as much as the lalic.

On Saturilay, August 2, 1919, af tet'
a stagnant spell in thc early morning
the rrorth lahe rose anrl overflowed its
ramparts jn tire foreloon. In the after-
loon it lolr.cretl again. In the evening
two fount.aililg grottoes of this lake
wele in full r.ierv of the Obscrvator)'.
At the east polrl localitv or this day a
glon'ing conc $'as hissing an([ the sur-
roundilg surface harl been lifted nearl,v
leve1 rn'ith tl.re east rim of Halemaurnau.
]'rorn here thc cast margir of the rnain
lake q'as norv a serrate craggy mass
above the obseryer, shutting off the
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lake from view. Insirlc its cup the
lake preserved a ler-el 6 to 8 feet below
the inner wall, the south arm was con-
tinuous with thc east pool, anrl the
streaming poured from the dilection of
the central pontl across to the east banh
and in a cur\-e through the narrows into
the south arm. By measurement the
central cliffs sholvetl pronouncecl rising.
The fume was in morlerate volume. The
new Postal Rift flow was hissing at
the source rrent anr'[ its flo'lving increas-
eil at the front making sevcral glowing
lobes.

At 9 a. m. on August 3 the central
pool n'as continuous with the main
lake anll the streaming was swif t
arountl the berrd into thc south arrn to
a large grotto 20 feet high at the south-
ern enrl of this arm. Between the cen-
tral pool antl th.e southwest lake there
was still a partially closeil crevasse
with lava streaming eastn'arrl through
openings belov,. In the central crack'
ed ground between the main anr.[ north
]ahes the t'leep shaft ol pot, seen glorv-
ing there prcviously, l{as now pufiing
with live lava below anrl new splay
coveretl the orifice. A nen' snrall florv
of lava harl pouretl from the east cone
and the lscstern lakes had ovcrflovi'erl
tolvards the south$'est an(l into the
northrl'est r.a.ll-r-allcy.

The Postal Rift flon' rvas sn'ellitrg
rapicliy in a n'itle slag hcap for ser-elal
hunrlred feet arounrI its sourcc vent,
the lattcr nas glowing anfl hissing artl
toes were pushing not thn'artl at thc
fronts of the flon' both east and wcst of
Pcle's Kitchel. Jn thc cvenirtg on tho
west sirle of the I'cle's Kitchetr cone
a spraying gas spira.cle formcil a,t tlic
margin of thc s$'ollen arc  atrrl gale
vent to a live lobe of the flow. At about
this time the olil north rim of Halemau-
rlau $ras lifting rapirll"v, as though tht:
fiIling of a subtellaneau passage learl-
ing to the flow were aJso srvelling. Url-
rler this stress the fissure extetrrliug
northeast from the lorthrn est sttrtiort
closerl antl its tn'al ls 11rere comprcsse l
locally into plessure rirlges. Anothcr
such plessure ridge marlc an archecl anrl
broken clome at the northeast base oi
the high grounil south of the north
lake.

On \{onday, August 4, the east t:one
harl been re establisherl $,pll 2|lel:s llt6v

10:

east rim of Halemaumau and the uplift-
ing movernent had created a xew press-
ure rirlge along the eastnortheast rim.
The north lalie had built up a higlr
ranpart so that in the afternoon it
rvas necessary to movc the transit sta-
tior to higher ground on the north sitle
of the north ]ake.

The joining through of southwest antl
main lakes s'as now so nearly complete
that the surface of the lake at the east
pool harl changed its habit completely,
ancl there was now a maiestic river'like
torrent pouring out from the central
narrows with radiating bright lines on
its surface, clividing into two currents
rvhich swept respectively into the north'
east cove and the south arm. This ar-
rangement shapecl the lake into arr
elongate pool such as was repeaterlly
formerl in 1914, 1915, 1916 antl 1917
with a source'poncl at the rvest entl
ancl a fan-shaped group of sinl<-holes
at the east, these being fountaining
grottoes east, northeast ancl south. The
cliffs arouncl the main lake, whioh harl
Luilt up its spatter-margin. t-ere now
rather low, from 10 to 20 fcet high, the
southeast ancl rvest crags bcing sonre'
*'hat higher.

Therc was stlong upward lift in the
right of August 4-5 followerl by over-
flows fronr the north lake. The rapirl
{lon' eastwalcl of the main lake con-
tinued, the east bench standing 5 feet
abor-e thc lako antl the grotto heaping
still higher. The south pressure rir'ige
was in nrotion, its outer face very
steep, its summit over' 40 feet high, anrl
the prcssule hatl thrust linown peaks
of its summit outwartl as well as up-
rl'arrl with refercnce to the center of
Halernaumau. The riclge showed two
conccrtrie rvalls, onc n-ithin the other
as seen frorn the south. fn four ila.vs
thc lift of these walls hacl cornpletely
rlestroyeil the frozen lava cascade
tr-hich pourcrl ovcr the wall Jul;- 31.

About 9 a. rl. Augusl 4 the north
I:rhe or-erlloweil r-ohirninously on all
-siries aud sent streans into the nolth-
rvest rvall'r'alley. In the er-ening at
5:J10 p. rn. it rr-as er-ident that another
Iava cast'arle harl pouled dolvn the
outcr side of the south pressurc ridgc
from the south irall'crack ponrl which
stootl at a high ielel just insicle the
prcssule ririge, surmounterl by a spout-



ing cone which could be seen at the top
of the satltlle where the flow pouretl
or.er'. Exploration around Halemau-
mau to the south and west tliscov-
ered a new flow which hacl ha,rclen-
eil with folded fragile crusts ancl had
pourerl from the west pond flat about
August 3 simultaneously with the flow
which on the other sicle of the west
pon[l vent had pourecl into the north.
west wall-vai1ey. Into the northwest
wall-valley other flows had coursetl
rlown the inner slope of Halemaumau
fron the northrn est colner of the north
Iahe.

Inspection of the southwest lake from
its northern margin showecl that this

'poo1 hatl now mergecl completely with
the central ancl east pools to make one
long lake through t.he middle of the
Halemaumau dome from west to east.
In the southwest pool the rampart on
the west sirle showetl clistinct clown-
ward inclination from south to north.
The south sitle of the pooi was crusteil
over and formed the source of the rapitl
streaming which rushecl through the
narrows eastn'ar'.l. Tbe narross in
question hatl been the crevasse separat-
ing the southwest ancl central pools.
IIere there 'were stantling rapids and
the crevasse hatl become a gorge leacl-
ing to the central ponrl anrl bcyonrl
coulcl be seen a current less swift
sweeping from the central poucl to the
east pool, Another rapicl current
streamed from the main lake thlough
the narrorn's into the south arm where
a very iarge glotto clome received the
final downrush of the circulation. The
recent sudclen change of habit in the
activity of the main lake (east pool)
from spells of crusting to continuous
bright-line strearning'was coincident
with the I'awning open antl brcaking
clown of the ehasm which aclmittcrl the
floorl from the southwest lake.

During the night, August 5-6, the
north flo'w cone \\'as pufiing anrl at thc
fronts the lava plogressetl rnainly or-er
the upper part of the fonncr Postal
Rif,t flow on the west side of Pele's
I(itchen. During this night also thc
nolth lake harl incrcasing higlt spasms
of rising which culminaterl in strong
ovcrflows early the next morning.

About 4 a. m. on August 6 these or.er-
florvs. of the north lake flooderl the

rampart shelf and thence clrainetl into
the northwest wall r'alley. The spasm
of rising was general and about 5 a.
m. the cone in the sacldle of the south
pressure ridge sent a alouble cascacle
down the outer face of the ridge ancl
this lava spreaal out in glistening mass-
es of glassy lava s.hich solidifiecl as
dense rock and coverecl the upper part
of the new heap of such flows which
racliatecl from this cascade locaiity out
in the direction of the road terminus.
Cascacling here was repeatecl at 6:30
p. m.

At 3:30 p. m. August 6 the north lake
again overflo'we11 voluminously af tel
builcling up its ramparts with large
dome grottoes; cluring 'the afternoon it
remained high with brilliant fountain-
ing. The swelling of the bench magma
had now arched the northern part of
the Halemaumau clome so as greatly to
lift the ground west ancl north of the
north lahe. Once more also the grouncl
outside of the limits of the Halemau-
maumau pit area was in process of
strong upheaval on the west ant1 north
so that the masonry stations ancl signal
flags n'ere again being liftecl and tiltcd
away from the Halemaumau ceDter.
This was creating a new narrow press-
ure riilgc at the west station and a
wirle zone of upheaval in the regiou be-

)'onrl the north bench-mark.
On the morning of Aug"rist 7 the

tumescence eulminatetl in extensive
overllows of the north lake to the norih-
wcst anrl to the east, so that it was
necessary to remor-e the small sleeping
lcnt at the t ransit station to a safcl
place falthel north. The eastern over-
florv extentled 200 feet frorn the lahe
in a noltheasterly direction to the point
where the Halemaumau tlome falls off
ir a very steep rnarginal slope. The
uplifted bench magma hcre rose as an
arcuate bentl in the crust of thc lava
colurnn, but tlitl not exert erushing
plessulc outside, tr'arthcr to the south
at the northeast wall poncl locality a
clistinct pressure rim i'n thc outsiile
rock was dcrelopcrl antl this became a
high n-al1 all arounil the southeast,
south anrl southwest sirles of I{alemau-
mau.. Thc ma,terials of this wall now
consistecl of the semi-solid iar.a columlr
as the highest tumblerl rvall insirle marli-
ing the eclges in many places of a pla-
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tcau exteuiljlg irrwartl as the surface
of the Halenraumau dorne.

The main lake n'as norv tlepressed
r'vithil its cupr its cast banh rising
sl ee1,lI i nto Iaggc.l r'rags. auJ I (on'
lnluous cr':tsnr nas,lcvelol,ing lrorrl it'
loltheast cove in the direction of the
north lake.

Orr }-rir1ay, August 8, this tenrlency
of the main lal<e hacl increasetl ani.[ the
inncr bcnch t'as 15 feet high on the
south sitle of the lake. AII arourrtl the
Iitluirl Java this ranrpart bcnch shol'etl
h.orizontal bedding anrl stoocl as a wall
above the lalie as much as 20 fect high
in places on the soutlteasterr:L antl cast-
ern sirles anrl ]0 feet ]rig]r on the nort]r
sirle. The north lake at 1. p. rn. t'as
brimming level rl'ith its banks, tluring
the afternoon it fluctuatetl in height
aurl frorn 5 to 6 p. m. strong avalanches
southeast of the lake rapidly rleveloperl
the neu. gulch leading ton'arr1s the
northeast cor.e of the ilrain lal(e.

The glass,v lava of the south rirlge
{loN' harl spreail irt many lobes colering
the uppe'r part of the trail fronr the
roar'l tenninus alrl these florvs on this
rlay were hot anrl makirrg progress. fn
the er-cning tltere tvas a strong spurt
of flolr.irrg at this localit"v. The lerv
northcrl flolv of thc Postal Rift locialit-r'
\\'as extcnrling itsclf east*.artl.

.\lgust I6' 1919.

'l'tie high l)r'r'ssilr'(' nrtrlcr the Hlllt'ttrltlt-
num lura colunrr crtrsing ii to rist'borlilv
lnil plotluce r-olrtnriuor.rs floorls of liqriirl
lrr,a ltas cortintctI rluling the secontl rvcck
in Augtst. 'Ihe ratc of risir;g of thc cra-
ter floors or bench magna hag been
slowel than rluriug the prcvious lveel<,
but the flooiling of liquifl ]ar-a has in'
creaserl. One short spell of sinhing, il-
r-olr'ing the craggl' mattcr antl causilg
the collapse of the southeast clag, tooli
pJace ol August 1il, tbe }Talemauman
rlome silking about a foot, anrl thc up-
tilted soutLeast crag block lireakilg
ilorvn iuto arr islanrl so as to lon'er its
summit 1-l feet. The flos'from tht:
l)ostai Rift has coltirtner'l its lrrogress
antl thc uolth aril soutltrvest lalies have
rcpcateclll. overflorve,l. The south wall-
crack Las also continueil its cascacles.

lleasurcmeut has slionn lift of the
southerl plessr.rre riclge 1 to 2 feet and
the olr't s.est and north rim stations of
I{alemaurnau havc risen,t feet. Thc

I0.+

transit tent on the nolth brinh of tho
north lake rvas lifted 8 feet in seven
clays August 8 to 15. The centlal
blocks of the Halemaumau clome rosc
6 to 9 f eet in r'lifferent placcs' The
outer' lakes gained somewhat on the
rising bench m.rgma so as to overflow
antl builcl up ramparts, and the main
lake gainerl about 6 feet on its risins
shores, though it was still sorne 9 feet
bencath its rampart w'all on August 15.

On Saturday, August 9, in the horrt's
before daylight the lakes $'ere \tcr).
bright and the grotto clomes of the
lorth lake coulr-l be seen from Volcano
IIouse brilliantly fountaining. The
Postal Rift florv was bright with great-
est ailvarrce in its western ]obe arttl
there was glow in the southern florvs.
Collapse, making rocli slitles, develoir':,1
a pronouncerl gulch in thc mirldlc of the
rvall bouncling the north lake on the
southeast, this being the cret'asse over
a subterranean tunnel connecting the
nrain ancl north lakes,

At 6 a. rn. thc north lake rvas quiet
anit high. 'Ihere had been a general
breaking t'lown of the rampart domes
arouni[ t]re lake, only the northwestern
anrl u'esteln ones remaining. Thc rnairr
lalie stleametl frorn bright littes unr.ler
banks 10 to 15 feet high to an active
eastern grotto. The east cone, glowing
anrl furtiing, stootl over a t'itle crevasse
in the upst'ollen slopc leatlilg frorn the
east rinr of Halemaumau as a steell
upgrarle to the lerge of the liftetl lake.
Tlc east pontl x'as gole, thelc n'as left
only lhc eorre. Jllletnautrtau t\.as lgailr
a high hill u.here one looketl dou'n steelr
slopes torn'alrls thc litt on the east and
the {iel(l of Postal Rift flou's tou'artls
the nortlr. This latter fcltl rvas now
greatly swollen anrl its erlge had ex-
fenrled itself ser-clal ]runilretI feet to
thc east. Iu the evetting the north lake
l.as lorv, thc rising tnovement lesseletl,
anrl just bofore miilnight thc cntire
ranrpart blork bourrding tlie Iiquirl lava
on ihe sou.thwost slon'1"1r rrollapsetl anrl
sarli bencath the lake. At the sarne
time thc level liublile of the transit on
the nolth si,le of the lake shower.l a

surL'len tilt of the grourrd southwarll.
The lalie letlainetl very lon'for the
rernainiler of thc niglit, the north flow
I'as cluiet anrl slight earthcFrakes werc
fclt at the sleeping tcnt.



On August 10 at 6 a. m. the south-
cast chasrn hatl again increasecl through
rock slitling anrl the north iake rvas ris-
ing slightly. At 6:;10 a. m. a very ex-
ceptional contlition was found in the
main lake in that the current x'as
strcaming -rvesturarrl through the nar'-
rows leading to the southn'cst pool,
sholving that thc grade of the surface
was revelse(1, accontpalietl by with-
tlrawal of lava through the lvesterl
source tubes. Hitherto the eastward
flow had marle rapids. The fume 'was

slightly lncreasetl. During the ilay,
however, there was recovery anrl at ti

p, m. the main lake was again strearn-
ing eastwarcl.

On August 11 there was stlong revi-
val of the new Postal Rift vent about
3 p. -. anil a fountaining gush of flow
ing took place there. In the er-enirg
tlie cone was spurting high jets rvhich
feli on the surface of a new flon'heap
that covered the folmer flow for ser--
eral hunclred feet from the eonc center.
In Halemaumau occasional slips of rock
were hearil, thc north lal<e rtas lot',
and thele was sornc risilg torl'artl rnitl-
night.

On August 12 thc nrain lake continuerl
to streartr eastwarr[. There werr: fresh
driblet trickles of lava through thc
sarlille in the south pressule rirIgc. It
w.as now becoming er.itlent that the
Iift of thc bench magna harl n-iilenerl
the ccntral gulohes ancl hot cracl<s on
the north sitlc of the north lake, these
Iatter marking a nes' rnound clistinct
from the central Halemaumau donte ani'l
extenrletl into farthcr uplift of the
northern llalenraumau rim. Thc gov'
ernment bench rnarl< thele tiltetl lorth-
'warr'l a little over ten rlegrees. The
northeastern pl'essure ridgc harl in-
creaserl in hcight anrl steepness anrl
the slope fronr the east cone up to the
edge of thc ntnirr lalic wrs groning
steeper. The 'rvalls t: ast antl south of
the rnain lake eup werc about 20 feet
high. The blocli of grould between
the two gulches extending south from
the north lake appearet'l to be station'
ary .antl flat topped. About noon thert:
nas overflow from thc southwcst lake.

At 4:30 p. rn. there w-as a sudtlen pro-
louncetl general rise of lake magrna
which lesultccl in a renarkably volu-
rninous torlent falling as a triple cas"

cacle from the south ridge ancl in over-
flow of the north lake which sent
strearns over the edge of the north
lake basin eastwarrl and into thc north-
rvest n-all'va1ley. The southern flow
rliffelcrl from its precleoessors in tire
allpearance and consolitlatiou of the
lava, as it teniled to form broken pa'
hoehoe slabs rathcr than rountl glis
tening glassy toes. As thc cascatles fell
over the wall, the glowing ureit was
rnottlerl rn'ith black blotches anil feli irr
crumbly anrl stringy curtains showing
a cavernous backgrountl through their
interstices. The floorl started s'ith a
stancling fountain at the s'all-crack
cone anrl flowecl for uearly an hour.

The Postal Rift cone lvas now about
8 feet high t'ith gas spiracles on its
crest which rvere hissing, antl the lava
inside was pushing out as toes at the
fronts of the flow. This flow hacl now
extendecl to the southwest as vrell as to
t,hr: northeast, antl in the new tlirec-
tion had broken clown the roof of the
cavern formerly called Pelets. Reception
Room anrl hacl invailed the subterranean
chambcr. This was the cave recently
in use as a charnbel for seisrnograph
experimcnts,

In thc forenoon of August 13 the
I'ostal Rift cone'was pufling and the
new swollcn flow surrounclecl it. The
south flows were quiet. The main lake
was streaming eastwarcl. The north
lakc rose to a high level at about 8:30
a. m. antl thereafter subsided.

Somc ver';r striking results of mass
uplift rl-ere now in evirlence. What had
been a cr.ach exteniling from the north-
cast cove of the main lake to the
southeast rn'all of the north lahe was
now a continuous gulch from 30 to 50
feet wicie, floored witE tumblcil rock,
and the ocntral crevasse farther west
hatl also wirlenetl. This opening of
rracks did not stop at the north lake
but crossed the bottom of the lake
and reappeared as hugc chasms extend-
lakc to the north 'n'all of Halemaum.au.
One of these chasrns was 20 feet wide,
narron'ing northlvard. Other such chasrn
gulches had yawnerl open east and south
of th.e rnain lalie as result of the swell-
ing up of the Halcmaumau rlome, each
chasrn beginriing as a glowing crack
penetrating deeply into thc cmst of
the bcnch magna. The fact that thesc
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cracks cross the lakes, anrl in p)aces
rlevelop into lakes, such as the main
lake channel, seens atltlitional ploof
that tlie lakc basins are shallow opctr'
ings. The char;gc iu elevatiorr of the
transit shelter producerl lralker[ changes
in angle of ricrv; the oitl crater to the
lorth linorvn as Pele's Kitchen, a fes'
rlal's before entirelv cut off frottr r-iern'
by thc slag heap of the new flo$r, $ras
now again in full vicrv so rrruch had the
shelter becn lifterl. On the other hand,
the r-ieq' of the sheltet' itself frorn the
north*.est station as a. triangulatiorr
point hart become cut off Lr1' the su-elI-
ing of tlie grourrrl west of tlie shelter.

At 5::10 p. rl. the rrorth lakc rose to
slightly or-c'rflowing alil then sartk rlcep'
1y rluring the night, leaving thr., :ltrer'
wall of its ranrpart 15 feet high. Derse
pufling fume rose frorl thc chasrir guich
southeast of the noi'th lake antl rocli
slirlcs tliere tolil of the untlclntining
beneath. At midnight tbe Postal Rift
cone .r\.as spurting r,vith a live flow all
arounil it. There N'cre srnall earthqualie
shocks,luling llre niglrt.

-\borrt I o'clock in the carly rnollirtil
of August 14 a rift brohe open in a
rrorth-south tlirection on thc east sir'lc
of the southe,ast crag block, this being
:r, contiluatiorr southn,ard of the chasm
last rner:rtioned, As a result the whole
tilterl sumrnit arca of the crag was car
riecl clown to a ,horizontal position and
the block became an island mass 25
feet high, squarish irr profilc, stanrling
mirlnay between t]re south arm pord
and the nain lake, n'ith a chanrel on
each sirle of it. The movemcnt t as
fairly rapirl anrl crcatei[ much disturb-
ance in the arljaccnt lakes and some
srnall earthqualic shocks felt in the im-
nreiliate vicinitv. Onc of these shocks
l'as fclt at the Observatory. The sink-
ing of the southeast crag quite changed
the pro{ile of Halemaurnau as seen from
lrolcano lIouse. The channels on both
sides of the new island quickly crustetl
o\:er so as to shut off the south arm
pon<l from the main lahe. After tlay-
light thc main lake rvas found w-ith cur-
rent pourilg rapirilv castward throrigh
tire cerrtral clannel like a rir-er, the
bouniling cliffs 15 to 30 feet high, and
in the east pool the current sprearl out
like a fan, carrying sulface shins to the
northcast co\re anal the southeast shorc,
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rvhile a large rlome grotto was developr-
ing on the southwest shore. Standing
on the east brink of the lake the ob-
server could looli southwarcl through
the new gap and see on the south side
of the south ann ponal the immense
r'lome grotto there, 20 feet high anri 40
f eet broad. 'Ihe nolth lahe was now
lecovelirrg antl rrear its rampart level,
and the Postal Rift cone was puffing
thlough a high spirc of its orn'n con-
struc tion.

At 6 p. u. the north lake l'as drib-
bing or-el its rim arrrl a frcsh flow from
thc I'ostal Rift source n'as pushing out
to the east anrl also to the sout]rwest.
About noon a sharp earthquahe harl
been rccolrletl at Hilo. On this tlay the
rreasurcnrcnt had shown the first pro'
lounced leaction from rising of the
berLch nraglna, nrar)ietl by subsiderrcc of
the summi.t region of the Halemaumau
rlorne by something more than a foot.
Ton'aril rnitlnight the north lake again
sank low anrl the southeln ranparts
fell in. The rising and falling spells
r/ele nlore frequent than at the enrl of
July and the lake surface was more con-
tirruously brohen up.

On Frirlay, August 15, the main lakc
ramparts stood from 6 to 12 feet abovc
the liquirl, a long grotto clome hail forn-
ett on the southrvest side and the flood-
iugs of the channel on the west side
of thc southcast island harl almost corn-
pletely ilrownetl the sunkcn crag there
of the June subsirlcncc. The north lake
hail lisen to a high level at 4 a. m.;
at noon, ho$'ever, it was lather low
and the pufling of the Postal Rift cone
was slight. This cone now occupierl a
hollow in the midst of an extensivc
sq,ollen area, the whole flow around it
being intensely irflaterl both locally
anrl in general.

During the afterrroon the htrmpetl
ground north of the north lake and
also the central Halemaumau clome rverct
both srvelling rncasurably, anrl this
tumescence culminatetl at 6 p. m. in a
lapirl rise whereby the norih lahe over-
florved quickly anrl voluminously in
lolg strcams castlvarrl anrl lortheast'
r.ard. The eastern torrent went rlos'n
the slope to the 1894 bcnch rcgion anrl
beyoncl, and lasted about a half hour'.
The main lalie at the same time was
very full and gigantic spraying foun-



tains playecl beneath its eastelrr rarn-
part at a levcl only about 6 feet be'
lor. the bank. The east cone, which
hail recently built a leu' lieap of gas
spiracles alorgside of the folmet' cone,
hacl now becorne entirely quiet. The
cone irr ihe south wall sartrlle q'as hiss-
ing ancl flaming alrl il the evening tlris
lent erupted anil sent a long flow south-
rvari[ antl w-erstrvard 1<ecping for some
r'listance parallel n'ith tlie pressure
ririge. The swollen I'ostal Rif t arc'a
at this time n'as nearly r1ark.

The accun:Lulatilg evidence f lorn tttattv
occasions such as r.ere illustrated ort
this t1ay, iniIicates that cac]r pronoLrlte-
erl spell of localizerl ovcrflowing is pre-
cetleil by lapirl localizcd sn'elling of
the bcnch naglrra near the ltoint l'hele
t,hc ove.rflorv is to take place.

Angust 2;i, 1919.
l)rLring the l'ech entling Augusl 2i3,

1919, therc \1ias a prorollncetl lowcring o{.'

thc ripper snrf ace of tlie Tlalcrna.uminl
rlorne anrl of the lavrr lakcs, simnlta,lcous
nith the most voluminous flotv rl'hich has
vet ponled out ol thc flcior of the greatel
crater tltring the pres:lt Kilanea :r,ctir-it.y.
This flow spoutccl from the Postal Iiift
vents, making new cones slig\tLy to
thc lvest of t he earlier outl ets, a tr,-1 t lr c

flood swept irr a few ,hours to th,t so'.rth'
nest u'all of Kilauea anil rnatle rtn cx'
tensive pool at the foot of the s,;'rtlL-
ern part of lhvekahuna bluff. Tbe l:cw
outbreak startcrl on the afternoolr of
August 16 arrrl has sprcarl its orlpour'-
ings ever sincc, 'with utarkeil lrirsh
cushings every er.ening. The sinltilg
effects at Halcnraumau vt'ere rnostly be-
tn'een August 16 ancl August 20. 'lircir:'
after in the bench rnagnla a stationery
contlition of acljustnrent to the flowtrtg
n'as reached, followeil by recover.v of
the lava in the lakes.

The measuremcnts have sho'w'n lhe
follolving changes of level in seven days
frorn Augrist 15 to August 22: south
pressule rirlge rlon'n about 1.5 feet;
central cliff blot:ks arount'l main lal<e
r[ol'n 6 to ]0 fcet; east rtrargin of rtraitr
lahe tlolln about 2 feet; grountl alountl
rorth lake rlorvn I Toot. The lakes
lowererl ilO to 40 feet August 16-17, re-
nainerl lorv two r1a.ys more, artrl began
strong I'ecoycry August 20 so that on
August 22 the north lake was agairt

fountaining visibly aborre its lantpart
as seen from Volcano House.

At noon on August J.8, the twentY-
eight days of continuous measurement
of tirlal ntovernent in the lar-a column,
from a transit station at the north
lalie, was concluttecl. The n'ritcr takes
this opportunity to express his appre-
ciation, on behalf of the Observatory,
of the tlevoterl attention to tluty of the
volunteer antl staff workers rn'ho took
turns nigirt anrl tlay in conpleting this
taslr.

Or Saturrlay, August 16, 1919, after a
light of high lakes atril stlong flowing
fronr the south r.all cone, the Postal
Riflt cone alea tlas fountl intense]y in-
llatecl antl swollen into rlone turnuli,
and thcle n'as much heat froni all the
tlow tl'ells. 1l'lrc I'errch IllaBma tlas itt
lapiil upwarrI rnor-ement, t'ocks were
turnbling from the south pressurc ritlge
almost continuously, the centlal cre
vasses and tliose in the northern mountl
were vau'ning open antl causirrg rocks
to fall irr, anrl it was bccorning evirlent
at the tents neal the north lake that
the glounrl was tilting perceptibly to
the east anrl lortheast. The inclination
sholvetl in the terrt poles, an{ the slcep-
ing cots were so inclined that they harl
to bc blo(rke(l up to rlake them level.
As illustrating the nature of bench rnag-
rna, red hot only a fern' fcet dow-n, it
shoulrl be sairl that t,he tent poles of
the tr:ansit sheltcr repeateili5. caught
firc rlulilg this camping venture, antl
harl to bc extinguisherl with rvater fronr
the canteens. The cracks at the front
entralce to the sheltcr lr'ere at all times
hot enough to boil rvater in a few nrin-
utes.

The main lalie at 6 a. m. I'as stream-
ing to the east anrl south. The hrigc
rlomc grotto in the south arrn ponrl r':ls
again active. The wall ranliart of thc
rorth la}e lvas 6 feet high. The east
ern florn'from the north lake of the pre-
vious evening was about 600 feet long
antl now solirl. The Postal cone s'as
hissing en,l the L,ench megma rising.

About 3 p. r]r. a sutlden outburst of
spouting lava took p)ace n-ithin thc
southwesterrr cxtension of thc recent
Postal R,ift 11ow arca, forming trvo neu'
cole vents, probably over newly opel-
e11 cleep cracks of the unilerlying Postal
Rift fissure s)'sten. This place was
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about 100 yarils west of the cone source
hitherto active, which in turn had brok-
cn out only a sholt distance southeast
of the cone source of thc April-lfay
florvs. The whole group of Postal R'ift
soulce cones thus lay .*ithln thc strong-
ly fuming solfataric alc:l of whitorcrl
cleyasses ]{'hic,h for mallv vears past
have been called thc III'ostal Cracks. "
This entjre area is now burieLl, except-
ins thc hill with summit rtater kno* tt

:rs Pele's Kitchen. A Lrig lloo'l of ler a

rushecl rvestwaril from the lew vents,
anrl imneiliately ilraineil the inflaterl
s'lag-heap surrouni[ing the cone of
earilier lorrnation, causing the clome
tumuli. to collapsc alil rcveal cavernolls
glowing interiors antl broken shells'
The new flow matle rapitl streams anrl
rlelta lobes all the way to tlre south'
n'est wall of Kilauca immccliately west
of Halemaumau antl all night the lava
was pooling there. The spectacular sur-
face stream continueil all night ancl ap'
peared in its first rush to be rnueh the
rnost rapid anrl voluminous l{ilau ea

flow yet produced in the 1918-19 scrles.

Immerliately after this outbreali the
north lake sank rapidly rntil its t'alls
beneath the overflon' bench rn'ere 30

feet high. There were Inany tumblcs
from the ramparts anrl at the trvo
gulches on trhe south sirle of the lahc'
The main lake also lorvcrcrl, its stream-
ing stil1 going east antl northeast, anil
arr open arch leading to the south ann
polcl appeared under the isthmus on
the east sicle of thc southeast islanil.

On August 77 * 2 P. m. thc lakcs
remainecl low but shon'ed sonle tenilcncY
to recovery and some specta,cular foun-
taining. fn tho very eat'lv trrorning
hours en immetrse block of tho south
east rampart fell into the nortli lake
maliing a trigli and brilliant puff of
rlust anrl gas. Eastv'artl streanting con-
tinueil in the rnain lalie, anrl in the
north lake a tubc lvas rcvealetl undcr
the south chasm with liquiil lar-a
streaming out frotn it, like a brook, into
the lake. There n'as continuous bub-
bling in front of the gulch southeast
of tire north 1a1<e, anrl the surface of
the lake showetl bright-line patteln and
lo hartl crrsting.

T,he belch lnagma rlome harl lon'ered
along t'ith the lakes so that the greatcr

I (iS

sinking of the central part of Hale
maumau was revealed in both the nain
ancl north lakes by the greater lowering
of thosc portions of the rampart bench
rvhich iay rrealest to tlie central legiorr.
'Ihus in the rnain l:rke thc elst bench
was ,high alrl the nolth benchcs nuch
lon'er', n-hiie ir thc norttr lake the rrorth
bench r.as high antl the rampart scar
along the south rn'all of thb lake in'as
low n'itli :r clistinct tilt bet'rveen thestr
two points,

All day the new flow was flooitilg
northwest'waril from Halcmaumau anrl
about 5 p. m. there was intense revival
of the flow seniling streans westward
on top of the solidified portion. These
strearns as seen in plar, looking down
on them frorn Lrwekahuna bluff, shorved
tenclency to form a pattern like a pair
of lobster c1aws, the rnain stream
spreadilg out lilie a tlelta in arms which
tendcrl to recur\ie anrl neet. Each
rninor forli showeil the sarne tent'lency
as though forking arourrtl an obstarlc
anrl nreeting on the other sirle.

At 6 a. m. on August 18 the rnain lake
appearerl r'ery lon'' rvith eastern ram-
part -r'r'alJ or.cr 30 f eet high anrl thc
ciiff blocks rorth antl south of the lahe
appeared to have slumpecl. The stream'
ing was still eastwarrl n'ith fountainirg
activity east and southwest. The anglcs
of r-icw shorn'ed clearly that the central
palt of the }falernautnau t'lome hail los.-
ererl. The rarnpart walls of the north
lalie were 15 to 30 feet high anil at
5:45 a. m. strong avalanchcs were tum
bling on tlie west siile, removing thc
rampart anrl lea,ving a raw cliff of bed-
cled flows. The stream pouring out of
t,he cavern just west of the south guleh
appcared to come from the direction of
the southwest lake. At the sumnit
crevasses the furne n'as still thin, Dur
irrg t hc f orcnoort thnt'c n'as some rising
in the north lakc but thc main lakc, at
3 p. m., r.as still very lor.. Thc north
flon'r'ent harl bccone a hissing cone
ald the flow from it lvas crustcd ovcr
cluring the day but at 8 p. m. a ne\\'
anrl brilliant incandesccrt florv w:rs
strcamirg over the surfacc -rrestward.

On this day at 11:40 a. m. the last
n'atch in the series of transit measure-
rnents at the north lakc was conclutlcil,
anrl the twenty-eight rlays of continuous
observation, with rearlings evet'y twetrtv
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minutes, $'as brought to a slose anrl the
canip rlisrnantlerl.

On Tucsda.y, August 19, at 3 p. n.,
the measuremelts showed continuetl
lolvering of thc bclch nagrna. A cir:-
cuit of Halcrnaunrau starting liy tire
east ancl :rortli siiles shorvcrI few
changes. The rnain lake u'as strcarllir)g
eastlvarrI n'ith a r"ampart r.a]l 40 fect
high at the east cnrl. The north lake
stood tn'enty feet below its lalrpalt
etlge and its activity n'as sluggish. The
southwest lake nas draining in a rush-
ing cascarle through the narrolys to
the central pool anil the block of groun(l
formerly high which lay south of the
narros's harl been tilted westN.aril so
that its rn'estern edge stood only a few
feet above the southn'est lake level.
The rampalt bench of the lakc rn,as
mostly 15 to 20 feet abor-c the liquirl
ancl the lake harl cnlarge(l considerablv
in the soutirern bay. The r-est ponrl
flat $'as srnoking. The norbherl florv
cone was hissing and jts flov'crusterl
over in the afternoon, but at 6 p, rn.
voluminous spouting was resurrcil antl a
bright surfac'c stleanl ensued.

Examination of the old eclge of Tlalc-
naumau at the west station shou'erl
that a nerv narlow pressule rirn ]rarl
bcen mashefl up therc dLrring the last'
upheaval, very similar to the north-
eastern pressure rinr. This extcrrtlerl
the horscshoe riclge, the mirlrlle of
which lay to the south so as to encoln-
pass three-quarters, of Halernartrnau,
while the northern quarter had been
more gradually upheaved back to the
plaee where thc Postal Rift florvs had
wclletl up.

On August 20 the sinking of thc
bench magma cortjnuecl but slightly antl
in the afternoon tite lakes wele rising
stronglv and the flow from the Postal
Rift rryas gushing westwartl. Thc large
grotto of the south arm pond x'as again
:rcti\ e. Thc frrnre continrrecl tlrin. Trr
the evening the lakes were bright anrl
the northern 66ry glevr.ed extensit'ely
without any special bright strearns.

Ai 6 p. m. on August 2l the source
cone of the norfh flow containeil:l
fountaining pot making a new pool by
or.erilon'irg around it antl adding to the
large flow which extended r.est. The
lalies lr'ere all higher and in the south-
n'est and rnain lakes thc ourrent flor,v-

ing east'warcl rvas slower. The largc
tlome grotto of thc south arm poncl cor-
tinuetl its fountaining and there wero
ncw ovcrflows of the crust in the tlvr.r
chanrcls connccting the main lake atr,l
the soutrh ponrl, In thc nolth lake tlLc
crust bloke up antl sarrk at intcrr-als
At its nolthl est colner. there was ,t
llanring crcvasse and the lemlant of
spatter bench frotn the forrncr high
lcvel now showetl a tilt northnard from
the south corner of the lake intlicating
rencrvecl rising of the bench magma irr
tlrc centel of Halcnraumau. The buLr.
bling anrl outlvarrl streaming, opposite
the submerged southeast and souf,h tun-
nels uncler the north lake coultl no iong-
er be seen al)d oc(.asionall.y a large
fourtairr brolrc oul and nrigratc,l to the
banh in the northeastern part of the
I ali e.

On August 22 the bench magma. was
slightly higher antl frorn 6 to 8 p m.
the rorthern flow was again gushing
antl streaming fron the sourco cones,
thc lakes rvere all r.cry bright antl the
nolth iake f ountains 'n-ere high anrl
slronc(l Llilliantly aboie the lampart.
The gencral situation intlicated a lecov-
cry of the lake magma adjustetl to the
outflol. at thc nerv northern cones.

AugusL 30, 1919.
J)uring the lcch cnrling August 29,

l9l!1. tlr,.,rrl; ci f iIi11g clrango 1l rhn ll:r.
lelraunan center of activity of I{ilauerr,
rolcano has bccn the ccssation of intcnse
fount:rining at the source vents of the flow
ponring from the Postal Rift region, anrl
tl;e transfer of stch gushing to points far-
ther' 'west, the main stream feecling tho
front of thc flow no*'travelling in an
untlerglourr'l trrbc. This hrs been the
usual history of strch flol's, the source
region cncrusting itself ancl forrning
a platcau cor-ereil with a heav)' cara,
J)ace f rom untler the cr'lge of whioh
the nrovilg. fluitl emerges.

The rneasurements for the six days
August 22 to 28 har.e inclicatecl that
the lar.a column rvas essentiall). station-
ary. The main antl north lahes were
lower relative to their banks by aboui
3 feet on August 28 than on August 22
anrl the rorthcm half of the bench
magma showerl elevation of sornethirrg
ovel one foot at the end of the interval
as though the clogging effect of tire
lestraint of the north flow by its in-
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crustations were felt in the subtelra-
rean passages leading from I{alemau'
mau. Otherwise there was no Pro-
nouncecl movement within the Halemau-
rrau pit lirnits antl the flr-rctuations of
the lakes n'ere small, tlte lake magnla
being in adjustment to the gas releastr
of the Postal Rift or-erflows.

On Saturtlav, August 2il, at 9:45 a.
rn. there q'ere nen' spatter rnargins
arouncl the nrairr lake, the liquitl x'as
level n'ith tliem anrl spatter construe-
tion was in progress east anrl south.
Streaming l,l.as eastrn'aril rrith bright
l:ines betweerr patches of skin. Occa-
sionally strong fountailing woultl brcah
out at the southeast banh releasilg gas
antl lowering the lake, Considerable pen'
irsulas of crust rvere built out irrto tht:
neanrlering t'hannel learling f lom the
southlr.est lake'so as to paltly bt'it1ge the
central pontl region. The east barrli of
the main lake l'as 15 fect high anil the
cliffs about the lake were mostly 15 to
20 feet high. The highest cliff was
tox.arrls the southrvest, possibly ilO feet
high. The lake $.as brimming hotly
against the isthmus plains separatirrg it
from the south arm ponfl ard in the lat-
ter the large rlome grotto hatl some-
x'hat changetl its fornt, become par-
tia,lly submerged, antl exhibitetl f oLtn'
taining behind a curtainecl front.
The activity of the lake indicaterl high
gas pressure. A small crusteil lava
pontl had formed in the turnblerl rleblis
of the northeast cole where a gulch
floorecl with a jumble of rocks extenrl-
ed through to the north lalie.

T,he arljustrnents of mass uplif t of
the lar.a. colunrn anil upheaval of the
rrorthcast pressule rirlge hatl now flat-
tenetl thc slope from the lake etlge to
the east conc, aniI at the same time
the east bank of the lake rrow laY in
full r.ielv of the hut and flon' slope out-
sirle of Halcmaum.au to the northeast.
This mcant a restoration of the hig'h
rlorne of May 30, when a similar I'iew
of the n'hole northern floor of Kilauea
crater rvas to be had from this point.

The north lake lay 8 to 10 feet below
its ratrpart antl rras buiLling spatter
lims orr the south, east anrl northwest.
The Postal Rift cone n'as spurting fron
a small orifcc anrl the flow heap near
it was putting out live lava toes. The
southwest lake n'as streaming slowly
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eastwartl tlu'ough the rrarrorn-s alcl had
spells of breaking up ancl violent spray-
iirg fountains, rn-hen slight sinking oc-
culrerl. This lake was very high' with
a nelv flootl plain around it which had
buried the rn'estern scarp of the tiltetl
plateau l.yilg between t'his la,lie and the
rnain 1ake. The rim cliff of Halemau-
nrau bounding tdre southwest la,ke cle-
pression on its n'est si<le stootl only 7

ieet above the lake. The west pontl flat
shorn'e11 no corre or other vent.

Examination of the south half of
the Halemaunrau ilome surf ace t'liscor'-
eletl a large flat featureless area be-
tweerr the southwest lake anrl the ser-
rate southern pressule rirlge. Frorn the
south anrr eutbayment of the tnain lahe
two large gulc'hes hail rleveloperl in
place of the fornter cl'e\-asEes, extenr:t-
irrg to t,he south riilge on either sirle
of the wall-crack cone which now oc-
cupiell the site of the forner wall ponrl.
'I'his cole stooil at trhe top of a low
part of the ridge, the sadrlle where the
cascarles har'l poureiL tlown to builcl the
southern flovi' rheap. The cone consist-
etl of foul lumpy l<nobs cach about 4
f eet high n'ith a pot in the mitlillc
where there was internal hissing and
fuming ancl no visible live lava.

A11 along the inner side of the south
pressure lidge the tlome surface was a
plateau, in places ievel with the top
of the rirlge, which could everywhere
be easil;' reaehecl by a clirnb of l0 or
15 feet, whereas the outer slope was
oler 40 feet high. The south arnr ponrl
'n'as founil to be circular anrl mostlv
crusterl or-cr,'with oecasional spe)ls of
breaking up and sinking.

The inrlications on this dal' showcil
strong gas pressure, high liquid lar-a,
anrl sorne rising of bench magma. In
the er-ening from 6 to 9 p. m. anotlcr
very long and bright srrface flgw pour-
erl to the rrest from the-Postal Rif h.

This August flow as a whole covered
the floor of Kilauea crater north*'cst of
Halemaumau out to the base of the
Ilwekahuna n a.ll rvith rleep filling for
over a half mile along that walll ever-v
er-ening fol a week past therc hacl been
sulface spurts ailling layers to t'his
flow, each spurt showing in plan the
river anrl rlelta pattern. The whole
area around the source cones hacl bc-
come an extensive plateau falling off to
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ilregulal gr.ould with 
_rloue_ tr.imuli on which stoofl about 5 feet above therhc s.ourhwest. wesl :rr,l ,,o.d,ul"si. irii" i,o',jr,r., the o,l,ler rrrargi.n sranding l2ovelrng was tlrc lrst wLicb showe,l i,nli rnor" the lake at the east er,t[.r.iotent s,rface floorling. Clr" 

"ir;;;;i 
r'i"J ,t"",u_ing rn,a, .trsgish ea.twarct.Rift flou of Al,rir r,r,t si,o\^ r, th"-;;; ii; ;;;.i ;;i, 'n;;,i,;*;*.,.l,.ightry 

r"chrraetclistics, srrlf;r,'e foo,rii,g - ri irr:l rt rinres. .irre rrorth rske 516ryc,rfirst, and dowing. in tunuels tf,e"!att.,,. o'llrrpu.t cilg.e about 9--f..t nigl, tn"on Augrrst li et 0.l,. rr. rho rr.t'"i, i",ll,rirrirrg was rno,re.ar. arr,l La'oorr.rnagrra u'irs fourr,l 511liorrrlr., tlrc,".i;; i;;'.ki,," ?o,l,nl,t,,,-,,r,li.,r,irruc.. Thclake l'tisrr wirh east*rr,i .r;";,;;;'g";,,'i ,oir,,*"r, iaLe ta- un',i". 
-"*,, 

o,.n"hruo_l::T ,:i'".'",'i,""'i:;,;1*' trr"rer urJ;-i ;;;' r,err, rr i0 i;;, -r,'i;h ln rhe we.r
pasr bank *ioo,t rt,ouir ludiij'11,1",:^ Tl: t:iu =i,1" a,,,r r,"'" u,.*'" ,1,'u= u tuno.r
riqui,r. fr,"",,",ir,"ii,; ll;; i',T;:,i,: ,u,:';:,I',i;11, ,:: iii:l,,1]; Ji,in"nT;ijill.,li',","n,rJ:*]iil],,,,,1 

;,l' ii':1,,,;; l i!,""r, r1,e siro0r,,irrs i,, tr,i" r:rke was
nceonrpanic,l .rrirh L,r,i',,'','.''-,srrrra.c stuggish..l'eltly souiirn:rt,l an,l partl.l
rr,.,no"i'r'"tt,:;'i";iJ.'';,,,,,,"_,li']1,-llf: towri.,ls lLc nirirr rake,.rrerrnct. rhe
ar th e east en,r anir ih", ;' ;..;;";;;;j; i;;,1:;il".l,J',T:: Siti.",il Ir ii:",?i::curtainerl glottoes af, fhc norilrw.rj 

"",r1 
" trf. .on., at the northern flow source

lifi":-":'il Tlil,llri*::i,x1;;i,t"liii ttil'-,11;*a-;",i 
";;"kr;;';,, 

spirac,es
no s_rrons surraep ?oo,ri,,s. r,, e",,..;i lir,,,ll. ill"r"t li';_fli".rJ?:;l;_TrTlthc la'a colunrn 

"ro"ur".itn !9 3;rjil- J,'r,"l- ,r.", e'idenilv o'er tunners be_ing itself to the i,bwi'g conrlitio'"s ;t ;;;th which hearrea towar. the west
ll;i:i' 

\-ert so ns to'hol,i iil"ii-".trl u,ii"'i,n"',*..t. There r.as some hiss_
on Aucusi rJ rhe Lrcnch 

T,rs,n,g a",, ilfl.rJ,::rf,lu,X..l"XJ "H:l:";::JH;tirruc'r 5131;o'raf v an,rL il,e p;;1;i nlrt i.fil '."iirrifie,r pu,r,iles rvherc new rar r
f;ir;11l1.'Jff1,,t"",l,J:1, resru-ar,,t "ilh 1,;','i rveJte,l up rhrough (.racks. rn rhc
i",,"i"i".'""i'il"in'ii'i'i,j,'J"1il; 

"J]; ;;",Jilf.l,"l;;;.tttn;;,;"i;;" or 
're

l:';;r;?:.t bc secn splaslr ing ou., n"ir," ""6',,"r'rr,,u.., 
August 29. rhere wrs no

^ 
on rrres,rav, 

.Augusl !6. et aborrf ,,u* 'lLlii. i"ni,"jii'"l"iJ'i;l'"J;-rn;,lxl,:ia. nr. a ior.el orrrhqu,ake 
-"""r,".,t. *n"" io. ig ih; ;;;i,"iig;iT;; ",10.,, 

n,istrongly fett in llilo ari,t in Kor;u ;;;;i Kilauea ctiffs.
::i:.T;#;:"';Tl{"';:'J'1""0 at,t}re oil. rn the tr\rhitncy Laboratory or seis.
at _Hareii,o'i,ao 

",,i"iii,""..ili,,J..riril: 
ilriilr::"1 *:;i:,";f#ilif,:$;tan,l ther.e Lr.illianftv gushini' ..;;1. 
"i'.i;,.,'r," or.enls hrs L,cen rs I.ollows:hroke orrl in lhe l-low at poiits f,uif "'o"or"',l. 

wqeli cn,ling .lrrlr. lJ th.oren;r'I,ei u.acn the sourco.concs anrl iho wn-1.j 1,Lrne Ionai 
";;i..;;^i,;r,;espo,.ti\.o-sns{ uatt of Kilruea an,l_r.e ,;.;'";; ,r',i,r,0, l,: *: .tgl.,,)0 lslighr;; 6:;ro;il;i:ll; :li:.'""' of tho flow lay on iis 1. '". .i.,,,' rr1 r,roubrc shock); an,r 5:.lir

on Arrsu'{-'2; i}rn ru*s 
,s1 

H,aroma,r lr;-,ii"1xlir?t*,rt .'"f..l,.,l,ii:'li:'-,1"1;mall \\'as somewhat ,lensor. thc lava midin'minrotremol lr.ts sliEht, irrcr.eas_il::i",':;;];''";tit"'f""*iY an'|i-ihp n;; i;;;"'ewhrr Jury zi to':i."'11.." r,",'r;;,i;;* 
,l',,T""1il1,1,.,i',,1,? ,ll.,T. li;ii:,1';;:'l:;filn ;i::*;il,j;:

or A.susr 28, ar 10 r..-r,.r",.€asur. l;:':i:li!,,1i ,}iffi.:tt: f":lif X;tttenl irr.,licllc,l slight r.isirrg of ,lr" -,, rno,let,a;e lo iho v/pst an,I s6111;,1l'al ltr'l no'tlre'rr i,arts of 1r"i"rrr",^,, on .i.ur.u 2l *-1en it -n.:rs to ,n. 
"rli-1"#,1

lrt{. lb"re *u" , "ri. litfle cl2ngp if lio norrb.'marn Ieaturcs of ihe "it. 
,fl" lnni'" fo, tt " rveek.en,ling Augus{ I thcrelake ha'l ronstnrclc,l an innor fra"".i, ""rl'fi'r." =mall local shocks as follorrs:

ltl
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7:i:i9 p. ur. J_u!l:28; 11:05 p. m. July 29;
S_:11 a. m. Juiy 30; 8:06 p. m. .tuty :[ j
7:42 a. m. August 1. Spasmorlic anri
harnonic mierotremor lvere both rnod-
era,te to slight, micloseisnic motiorr
vcly slight. Tiiting I,as to the nolilr
trntil Julv 29 lr.ith fluctuation in ilic
oasi-\\est azinrrrllr;,lrrlv 30 to August I

thn iilr ing nrs slight rrr,l lluctu'atinr.
Fol thr. r'p(.k o,ndilrg August g rbeic

were four local shocks as follovrs: 10:116
arr,l l0:43 x. ll. AugubL .j; i:J;l a. m.
irlr,l 3:+3 lr. ll. ( l,r',,rrnrrrrcc,l t Arrgrrst 4.
l,licrotrcmor of both kinrls- r,as' slight
e-rcept August 6 anfl 8 N,hen there w"ere
a few quicir-period spasnts. Microseis-
nric motion continucrl r.er;r slight. Ti1t.
ing comtiruetl {o fuctuale ihrough srnail
angles, the tendency being mosiiy west
arrrl south $.'ith slight recovelies "in 

the
opposite,lirections Augtrsl I and 5.

For rhe ueek prr,ling:August l5 ilrerc
werc sjx Ioeal sho' lr as follows: g:jiJ
p. m. (slight) Augnst 12; 12:56 a. rr.
an,l ^l:01 ll tr). (hotlr mo,lo.rt,,) :rrr,l
11:36 p. - rn. (rloubtc shock, j[glrt;
August 13; .l 1:il7 a. rr1. (rnoderatej
l-og"!.t 14; 2:72 a. rn. (slight) a,lg,l.i
15. Spasmodic lticrotremoi tenrlecl- to
Lie r-ery. slight but ilrere were strong
spasms August 11, 14, and 15. Harrno,rij
rnicloj lemor u.as sligltl to mo,ler.aic.
lli,.r'oseisrnic moLion incrcase,l lrom

very slight to rnoi1erate in the course
of the week, Tilti:rg nas strong to illo
south arrd nest August g, strong:l;. castpr,l noli h August t0 I I arr,l- nerrlv
stationary thereafter.

I,'or tho lr'eck etrcling August 22 ilrcro*al^ol9 slight local shock August J8
:r,t 10:55 a. m. anr'l a nrodclate'ilistant
nalilrquake iras registcrcd al 6:J0 a. rn.
Sl,rsrnodie ltri..l otl'emol' shon c,l occa-
sional strong spasms ancl the harmonic
tlr'rnor was slight to tnoderate. XIicro-
seisrnic molion r.harrgcd fr.om mo,leralc
to .r.ery- slight. Tilting was strongly
enst entl nolfh August l6 l8 an,l stroig:_
)y ur's1 an,l south-aftor August lg.

I'or the rveek ending -August 
29

thele I'as onc morlerate local shock at
2:04 a. nr. August 16. Wea k telcse jsrns
occurlerf at 6:57 and 7:22 p. rn. August
2?,, 2:2:l a. rn. Augrrst 24^ an,I i:5b n.
rrr. .Augrrst 28. S1,isrrro,li,. mie16;ys1nj,.
becrtrre slr'orrg Arrgu.t 14 to 26 ln,l
showerl _strong spasms throughout the
1\'eek. Ifarrnonic mit'rotremorl also be_
carrrc strong after Auqusl 2J. NIicro_
scirnrjc mution wrs slight, Tilting
showerl rnostly northwartl and eastn,arii
tenilency, especially August 24.

Yery respectfully,
r. A. JAecAR,"iI;*,.r.

11J
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.'l lrp OLspr.r'nror'1 is e,luippe,t rvillr tlre follorvirrrs, rsrnontoltl. t,t5llrlrnent\ r.eJ,uilt rl lhc sLaf.iol irrj.llS_f9' , tl)p sl,pcial .rrppJs of 
"ol""ii" 

1""..r,.1, ir \\ o 5.osrn-umoIt 
. 
pprr,lulutns. Jri5lr spced :.ogislr.L_

'rril or ro(,xt earlnquikps: olrp oplirrllv IeCoIdinEn"\rnogrJpn tl'r dr,tarif errtlrqrtrlrcs: o!e clinnl
ll:lln,r'oqrslcr.rrrE I.l-lV rilLirrg.l thn grorrnd. 

-A\rtll('ilr aolilnoncnl seismogrrflr uas irr-I)ecpmtrpr,.

il:.l-"11",1 on coL..rtsrts nipr.s in r rlusod t,a.pmeniroorn hr,rrng.prqnriiail5 constant lomp.r,cii;i;- i;;:rF;ilrr Tnp cJltot L)L5pl.ratory t,sil,liriq nptr lhehotpl. .'J in)e is lofplred ro "" irr'.d",ii,,.";,;;.,';1.,.lreclipd flt intclrirls try "ot"r. ofr.",,r"rinn" "rulil'"
ircnsil. _Bolll..i',rr,.u,no,,t. tl,o loanod fr" ff,. i:^i
,rSse.or. rtru.ru. Ilrqaiiarr s1:rrrdrr.d time f lt.- S.l.) rq l0 hrs. ilo miL sloNpI thrn i;i.epni;ln |!|

,, C.\\CA,N.I SCALE OF SEISNTIC INTENSITY.L\pl'\i'cri l)y irc,.plnr.iliun\ mpr,ul,^d in mijljmeteIspor. sa, uJl(l l)cr secOnd,
.l. lr...1r'unrnltrl O.0 2.i

. ]I. \'Pr'\ sliohr 2.s ;.olll stiahl
I\i Sesible,.metliocre ...... 10.0 ZE.o, r\jrrilcrSIlonfl ...... 2.-,.U 50.0,l.l srrnng .....-...........: ;ij:; 16;.;,.\-II vptl strons .... ....... tin.,' ;;d.ii\-Tl.l.. Rrrinorrs .,...,. 2i1.t ;,jo.6TX. I)isasl,r.orrs .....5Uil.U 10il0.o
_:). \ ery oisrsfrous ...,....I00O0.u 2.r0O.O..Il ('aid,tr.ol'tri. ....2j0n.0 iOOO.ox,.!,J. , C,;,.1f .cii;rstropho ......5000.0 1000o.o

, (irr.ln l\-. i. olJjnarilv i)ro 6;n;j,,1i,n o",.,"i#,il,.v rh.p se"n.ps: ancl in griclc x rI "ii," 
"'."i!r"lii"ior lale nl chanso ol rnorion (jclli) 

";;;h^'i;;i';itelrestrial EraYitation

",.j"li ";:;1"'JliJ;t 
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",.r, of ii;"'.,i;1,'u;;r"ijr,i'ild:'- pFr sp.. per se,... ,r' tr,"r.;roin 1," "irj""."",r-tn .ijrig"ii i,i',i,'riiti,riri,il
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September 6, 1919.
Observations of the week ending Fri-

clay, September 5, 1919, at the inner
center of lava activity of Kilauea vol-
cano show a lowering of the lava c'lome
over llalemaumau by a small amount,
a nearly stationary conclition of the
Iiquirl lava of thc lakes, ancl contj.nued
flowing of tlie stream pouring out on
the floor of Kilauea crater from the
Postal R,ift. The appearance of the
lakes anil crags has changer-l brit little,
smoke has slightly increasetl, ancl the
glowing portions of the flow in visible
motion have been altogether along the
base of the western wall of Kilauea,
where elongate strearns have pushetl
northwarcl uncler the Uwekahuna sum-
rnit.

Measulements for the eight clays Au-
gust 28 to September 5 har.e shown
that the lake margins ancl crag blocks
of bench magma of the central region
have subsided about 3 feet, the high
grouncl north of the north lake about
4 feet, ancl the islancl remnant of the
southcast crag about 8 feet. The re-
gion of Ilalemaumau margin nest ancl
north which was recently uplifterl has
sunk about 1 foot, but the east and
south sicles have been stationary. The
lahes at the encl of thc n'eek appearecl,
rvith reference to their containing ba-
sins, about 3 feet higher than at the
beginning of the intelval, n'hich lroulcl
rnean that they are stationary as re-
ferrecl to fxecl bench marks.

On Saturclay, August 30, the bench
magma was slightly lower. At 2 p. m.
no changes were noticeable at the south
wall cone. There was some increaseil
sulphur fume at the east cone. The

main lake continued its eastwarcl
streaming and its surface appearecl low,
with 30-f oot rampart on the east antl
12-foot inner rampart south. The nortli
lahe also appearecl low with rampart
wall 15 feet high and some strong foun-
taining near the northeast banh. Both
the main and north lakes vsere coverori
with soft shins in patches, separatecl
by bright lines. The souths'est lake
was high relative to its ramparts at
3 p. *, the confiniug walls being 6 feet
bigh, an,l l}ero nas sluggish stieaming
eastwarcl through the narro.ws leatling
to main lake.

The Postai Rift flow cone was hlss-
l1g, ""a _a slow flow had welierl up
through the top of the lava heap neai
the cones antl south of them. A-hea,vv
shower made clense nasses of vapor ris"e
from the flow area, much clensei in the
western part n'here the surface heat
was greater. The cross-section of the
whole flow consists of a flat plateau
near _the cones, a much swollen lrregu-
lar slope next to the west, and a flat
poolecl area under the Kilauea cliffs
farther west, vvith flon's making out at
the erlges. The ancient ash section at
the base of the Ulgekahuna wall was
row nearly coverecl up by the new fll.
In the everring there was increase of
flo'n'ing both at the source cones and
farther west. fn the north lake there
was notably rnore yellow ancl less reci
in the fountain glorv than in the rnain
lake.

On August 31 at 3 p. rn. fountains
wele vigorous in the main ancl north
lakes, some of those in the north lahe
being 12 to 15 feet high ancl very large.
Currents were slight except in the
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south ar r)r pond, where there was
strearning through a turrnel frorn the
main lahe, the current carrying crust
fragments on its surface antl exhibiting
bubble fourrtains playilg continuously,
each about a foot high' The north lake
stoocl 20 feet belox' its north bank.
Fumes were abunrlant. The general sit'
uation was stationaly, anrl the Postal
Rift florl' rnaile bright streaurs in the
cvening Jroth near the source cone anii
in a long lobe moving north\{'arrl at thc
base of Ilrl,ehahuna bluff.

On September 1 stationai'1' contli-
tions cortinuetl ani'[ at 11 a. rn. thc
nrain lahc was 25 feet beiorv its eastern
ba.nk antl about 8 feet below its inner
lernlrrrt, this bcing lhe level of thc
tlats sepalaling tlrc lal<e frorn lLe sorrih
I'on,l. Strenming was osrln'ct,l lhlougll
ihe charrrrcl lea,ling from sottlhwctt
lll<e, there l'erc hright lines and bel-
looning shins, antl large forintairrs brolic
out occasionally neat the east banh.
Thele was no spcciallv marketl borilcr
forutainilg. Subsitlencc by gas releasc
o('culred after a spell of fountaining.

The uppei'rampart bank of the north
lake 'was the lcvel of recent overflow.
The ptane of this bank was now tiltecl
relative to the lakc level from south-
east to northlrest, the eastern banh
Lreing 15 feet high antl thc northn'estern
bank 8 feet high at the most. The
cliff on the southeast side appearecl as
though it lvere archerl higher than the
rest. Thc activitv lr'as nrarhetl by al-
ternate spells of centi'al fountaining an<1

quiet crusting. A11 the tirne four or
five border fountains along the noi'th-
ern shore suggesterl colsirlerable gas
pressurc. During a celtlal outbreak
four oi' five large fountains were scerl
irr action at once, protlucing narginal
suhsitlence of about 2 feet anrl revcal-
ing a turrlcl uncler thc bank at the
south guloh. Thele r'r.as some tenclenoy
to ballooning skjns antl traces of
strearning towartl the north and north-
east.

Thc Postal Rift florv cones lvere hiss-
ing antl stainetl 'lvith solfataric tleltosits,
arrl sulphur patches hatl tlevelopecl
southeast of thcrn. The flow was mak-
ilg s)enrler arms no'-thwarcl aloug the
base of lh,r'ekahuna.

Examination of the Aprii flow conc
anil tunnel showerl that the lolr'er
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stretches of collapsetl tunncl northwest
and west $rere norr obliterated by the
new flow. There remainecl one upper
opening, iro lolgel vei'y hot, into which
the n'iltl was blon'ing ton'arcl the
souroe ootte, ancl detse wltitc water
vapor alose from the eone. At the
cone vent of July 27, farther east, tliere
rn-as a large collapsetl .tlome area with
lruch hot air risirg, but no glorv or gas
pressure. The neu' florv surfaces be-
tn-ecn these tl-o earlier cone sour'oes
u.cre bccorning stainetl rn'ith fume ac-
tion fron the Postal Rift cracks be-
neath.

.On September 2 there were ilo
changes and the prishirg fronts of the
flow macle bright reflections on the cx
trcne southrvestern wall of Kilauea as
r,r'ell as unclrrr lh.eiiahuna.

On Septembcr 3 at 4 P. m., after'
heavy rains, there 'n'as increase of
water vapor arrd summit furne florn the
Ha,lemaumau tlome. At the south wall
cole lava coulcl be hearil bubbling be-
neath. The glotto clome at the south
arm poncl was founil still 1arge, and the
pond lay 10 fcct belo$'the bank, rvith
fluirl surface arrcl not much fountaining.
A new smoke-hole had tlevelopeil at
the east northeast pressure rirlge. At
the rnain iahe the east n'all was 40 fcct
lriqL al,l the intrct'bcrrch l0 fet't Iriglr
on-1bc norh si,le rrr,l 20 fcot high orr

the south sirle. T'he iake rvas elustetl
over, but strearning untler the bank
coulcl be seen at the southeast and
northeast corncrs. Thc north lake ap-
pearetl higher, lt'ith rrumcrous fountains
alorrg its ilolth I'rlrl( ln,l t lrrgo cclrtt':tl
forlltltirt Itel t i lre trorl lrcast slrole. The
banhs n.ere flon 10 to 20 feet high.
Ttre southlvest lalie hatl inargin al
benches 10 to 30 feet higlt anrl appear-
eil rather lon'. Likc the naiir lake, it
rras cluste,I ovct'. Thelc u'as r Lli,lge
of crust across thc channel leading to
the central ponrl, alil untlcr this ap-
nearc,l a eavcrn l0 fcet high hung nith
sf r Irctites. TIre Po-1 :r I Rilt flou , orre
hissecl louclly from onc orifice on1y, ancl

irL lhe e vering lllo flolr- nas vigorous
towards the northin'est ancl north. The
penerrl situai ioI in,licateil sonle sink
ii,g, an,l slackening in thc 6ow.

This was confirmerl by the lneasure'
ments of Septembcr 4, which indicatetl
slow lowering of the bench magma, and
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smoke ha(l incleasetl at the centlal
gulches. Thelc rvas lo rrotable change
on Flitla;', September'5, but the flon'
lenrained bright whcn it was seen in
evening light, anrl continueil to sprearl
northwalrl, in trvo or rnor:e narrow
streams rloving parallel to each other
urrtil they harl passerl the base of thc
ciiff imrnerliately urlder thc Uwekahuna
summit signal post.

In the Whjtney Laboratory of Seis-
niology rluling the week ending at 8
p. rn., September 5, thele \\ras one local
ealthquake shocli slightlv felt here at
11:44 p. m., August 31. A slight tele-
seisrrr occulrcil at 2:17 p. m., August
i30, ancl anotlier w.ith rnole prononncetl
phases at 6:58 a. nt., August 31, iritli-
catirrg a stlong earthquakc at a clis-
tani:c about 4085 kilometels frorir the
statiol. Spasnorlic nticlotrertrol alter
natecl flou nrorleratc to strong tluring
the r.eek, anrI the halntolic tlentor frorn
slight to morlelate. Microseisrnirt rno-
tiol slightly incrcast'd, but reurainerl
$ieak. The tilting of the grountl was
south antl n'est until August 31, whetr
it changecl to north and east and re-
rnained so, the north-south component
sholr'ing throughout the lr'eek more tilt
ing than the east-r'est.

SePternber 13, 191{-:).

.Durirg thc 'n'ce1r ending Frida"v, Sep-
tember' 12, 1919, the ruotion of the lava
cohrmrr in llalemaumau crater has con-
tilued to be a slorv subsiclencc of thc
bench magrna compensatetl at thc enrl
of thc n'eek by slight rising of the lakes
r'elative to tlieir banlrs. The orrly lo-
table change of activity was zln in-
crease of subsiclence of the liquiil lava
relative to the containing basins, Sep-
tember 10 ancl 11, lr.hereby therc rras es-
tablisherl an inrush from both the north
antl main lakes to a sirrkhole unrler the
smoking central gulches. At the main
lake this phcnornenon resembletl thc ini-
tial stages of the caseade, which clur-
ing a peliod of subsiilence was so con-
spicuous a feature in Jtrne last. Smoke
tluring thc rryeek has been on the in-
cle ase at llalenaumau. The Postal
B,if t flolv has continuetl its progress
uniler lln'ekahuna, tlte soulce cone hiss-
ing continuousllr, antl bright ;'ellow su1-
phur patches rleveiopirg at the source
region.

Measurements f or the sevL'n davs
Septernber 5 to 12 have indicated" a
stationary condition of the south pres-
sure rirlge, a lorqering of the 'west rim
about two feet, of the rrorth rim flag
one foot, anrl of the nen- flow ptateau
surrounding the live flow cones tyro to
three feet. All of thcse subsirlerl points
alc places upheaved or upbuiltlecl by
the movement which inauguraterl the
flolv, so that their lou'ering irnplies a
rvani.ng of that force. \\rithin the inte-
rior of Tlalemaumau the crag blochs
arouncl the lakes have sunh frorn three
to five feet in the centel antl about tu'o
fcet in the outlying floors south, east
arrcl nolth. Until September 11 tho
lal<es also sank even more than the
crags, but on September 12 they harl
recor.ererl about fvc feet.

On Saturilav, Septetrbcr 6, at 11 a.
m., the nain lakc shorverl a quiot sur-
face, eastrn'arrl streaming an<1 appar'-
cntly rising activity. There was muclr
smoke frorn the marginal benches ancl
the cenlleI gnl,.lres. Ai ilre uall crack
east-northeast therc rvas ncw develolr-
ment of smoke acri(l lr'ith sulphur, 'Ihe
rrorth lake was high relative to i.ts mar-
ginal c1iffs ancl its ner{er inrer rampart
was being overflowerl at the northn'est
colrrer of the lahe. The lake surfacc
r'r'as i.nflated, ant[ thcre rn'cre seve}a]
bortler fountains. The Postal Rift cone
y/as liissing, therc was much sulphur ir
the vicinity, and under lllvehahuna
hluff the florr continuecl its progress,

Trom 3 to 5 p. m., Septcmber 7, there
w'as slight lon'ering bv measurernent ancl
little apparent change. The smoke was
rlcnse at the centlal gulches. Thc main
lakc rras streaming eastwartl rvithout
much fountaining ancl somc ac:tivity at
its southrvest grotto. The rolth lakc
hacl been comparatively high, builcling
grotto clomes at its northwest cornerl
it lr.as noi,v mostly quiet, 'tvith sorne foun-
aining tow'arcls the east. The Postal
Rift flow cone showerl one small hiss-
ing spiracle, ancl the flow in the tunnel
beneath continuecl to pour rn'estvrard.
The southrvest lake appearecl rather
low, its surface streaming st'eeping to-
ward the tunnel that leads to the cen-
tral channel. Agairst the south side
of this tunnel a rhythmic fountain
burst occasionally, At the west ponrl
lacalit]' a few yalds n'est of the south-
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n'est lake there 'llas a tuublerl clepres-
sion yielding much smokc. There n'-as
also srnoke at the south cone s'all-crack
of the pressurc ritlge.

On September 8 at 2:iiO p. lr. the
rrain lake sholverl mr,rch disturbance of
its surface currents. Strearning 'lvas
now westrvarcl flom the south poncl tun-
nel at the southeast corner of thc lake
in a curveil zone leading to the south-
west glotto, Another current took its
rise at thc ceutral canyon antl sn'ept in
a curve ton.arrl the northeast anrl
agairrst the nidclle of the north bank
of the lakc. The northeast cove lr,'as
stagnant. There Latl been some recent
untlernrirring by f all of barrks in the
central channcl so that an unstable crag
was protrutling and overhanging the
r:hanrrcl on its south side. The lahe
appealecl rather lorn', rvith inner
benches l5 feet high, anrl the corrfining
n.all of olcler rarnpart 30 feet high at
the east errr1. The north lake $ias
crustecl over except for the usual foun-
tain lear the northeast barrk. The
eastern 'wall overhung the lake ani was
15 feet high. Spatter domes had becn
built at the northwest corner. I?or-
tions of the heavy crust r.ere heaving
under gas pressure, lincs of flarne s'ere
hissing through cracks, anrl a breah'up
iras imminent.

On Tuesrlay anrl lMetlnestlay, Septem-
ber 9 antl 10, there rvas at lirst little
change, fume increased, and thc flolv
continued its progress along the base
of both the southnest ancl .west x'alls of
Kilauea. On September 10 the subsi-
rlence of thc lakes increaseil, the ovcr-
hanging crag south of the central chan-
nel f ell, and numelous f alls 'were re-
poltetl in the evening.

On Septenber 11 at 10:30 a. m. this
sinhing spell hacl re-establishetl a marli-
ecl inrush to trvo tunnels at the north-
east corner of the main lahe. This re'
seml-rled the June cascacle, but if a cas-
sacle existed, it rvas hidden. All that
coultl be seen \!-as a steacly current
which affectetl the whole lake, increas-
ing at the northeast cove to a torrent
nroving about 10 miles per hour into
holes in the bank y'ithout fountaining.
The lake l'as coveleil 'lvith shins anr-l
bright lines. Blowing noises coulal be
heard from the south arm ponal. The
lampart rralls confining the main lake
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x'ele 30 to 40 feet high on the east, 15
feet high on the south ancl 10 feet high
undel the north ciiff. Thc south islancl
cliff stooil 40 fect above the lakc; thc
south, southeast antl northcast cljffs 50
feet, anrl thc cliff l'cst of the central
pool 60 fe€t.

'l'he north lake also 'vvas streaming
stearlily torvarcl a central sinkhole in the
rcgion of tho san.re gulch that receiverl
the main lake inrush. Where this gulch
abutterl on the north lake tirerc ryas a
steat-ly streaming southrvartl under the
bank without foultaining. Otherrvise
the north lake exhibitecl three :rctivc bor-
dcr grottocs alolg its northwest shore,
the surface curlerts miglating torvariis
thern, Thcle rvas a quict tunnel under
the sorith gulch. ltrast anrl rorthezrst thr,r
lake lvas cmsted. Tlrc cast bank l'as
about 18 feet high, the north bank 15
fect ancl the northwest larnpart only 4
feet high. The sorith cliffs, through
lvhich the tn'o gulchcs l-erc trerrclerl,
stood 50 feet above the lake.

The Postal Rift florv cone continued its
hissing, thc florv moving at the fronts a
rnile or so frorn }lalemaunrau both to
the northrvest ancl southwest, ancl three
sulphur patchcs hacl clevclopecl near thc
sollrce cones.

On Jlriclay, Septenber 12, at 6 :30
p. rn., aftcr corsidcrable rain, the new
srnoke hole at the east-northeast r,r.all
crack $.as bubbling noisiJy rvith a aleep,
thuclcling sonnd and emitting much smoke
r,r'ith sulphtr odor but no glol'. In the
afternoon cluring a 1u11 in the rairs, great
qrrarrtitics of nater'\aL,ur nclo Seerr |iS
ing over the rvhole arca corcrecl by the
1919 florvs, Nith greatest volnme abor.c
the live niestern lobes of the preserrt
tirne. fn the rnornilg there hacl been a
calm spell, 'wlien the vapor rose frorr
the Tlalemaumau dome, clense belolr',
thinning to a narrolr stem, ancl bulging
out above in a florver-likc form, both
the lorver and upper parts appearing to
be water vapor.

At both rnain ancl north lakes the in-
rushing torrents hacl stoppecl. Both ap-
pealecl about fir'e feet higher. The maiu
lake r.as mostly coverccl l'ith quiet bai-
looning skin, but there rvas a bright area
streaming eastward, in a crrvc from the
centlal channel to the southwest grotto.
The central pool u'as crusterl over. There
was fountaining in the south arm poncl.
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In the debrjs of the lortheast cote gulch
trvo opcr pots $.ere flarrring anr[ rurn-
bling. The north lake hait six border
fonntains nortlnvest and nolth, large
ntiltheast occasional fountains, and the
crtsts were cracking ancl founilering. The
southr.est lakc rvas occasionally very
bright.

1,'or the week ending at 8 p. m., Iri-
day, Septcrnber 12, J919, no earthquakes
har.e been rcgisterccl in the \Yhitney Lab-
oratory of Seisrnology. Spasmoclic mi,
crotrcrnol Las diminishccl during thc
rveck fronr rnoclerately strong to slight.
'I'he h:rrmolic nr ici otlemol has becn
nrostl;' sliglrt. llicroseisrnic motjon has
bc,en r.erv slight. Tilting of the groun,,l
n'as to the nest anLl north Septcmbcr 6,
nearly statiolary Scptembcr 7 to 9,
south anrl $-est Septenr'ber 10 to 11, aird
sontheast September 12.

September 20, 1919.
The principal seismo-r'olcanic evcnt of

inrportanco at Ililauea r,olcano cluring
thc rveck encling Scpter:nber 19, 1919, was
il strong earthquake n'hich ocetrrecl at
5:20 p. m. on Scpteml:er 14. This l.as
a lii'olongetl trvisting morernent fc)t gcn-
crally throughont the Islancl of Ilarvaii
and slightly fclt on Xfaui anrl Oahu. The
rnaximum rlarlage yet reportecl appears
to har.e bcer in thc I{au section, where
chimneys fcll anr'[ rval)s cr:rckct1, rnaking
thc intcnsity approxinatcly No. 8 of
the Rossi-Irort,l scale. At Hilo also, oh-
jects rr.ere thrown dorvn arrl much glass
brokcn. At Kilauea crater there was
strong sl'aying of hanging ob,jects ancl a
slorv cumulative trvisting molenrent which
stoppe(l a clock having torsional penclu-
1nm escapemert. Rock slides rvere start-
cd, notabiy strong at thc north wal1 of
Kilauea Tki. A fairly complete recortl
rvas writtcn by thc seisnographs, and
as in the case of sonrc f ormcr loc:r,l
earthquirkes registerccl hcle, the move-
mcnt of thc grouncl continriecl for over
an hour in slol--period srvayings strong-
ly suggesting a telcseism. A simiiar ef-
fcct was registeletl by Dr. Romberg in
Ilorolulu. lllhat the ealthquake was of
tleep origin rras intlicatcil ]ty the swarm
of felt after shocks lvhich continuecl,
graclually clecreasing, f or twenty-two
hotrs at Hilea. A seconcl strong local
shock uas logistered at llro Obseivatory
in the very early norning of Septernber
18 (3:37 a. u.).

'Ihe occurrerree of thesr. earthquakes
l'ith maxirnrim effect betwcen Kilaue:r,
arcl l'trauna Loa alcl just bcf ore thrr
equinox points torvalcl the probability of
an cquinoxial volcanic crisis. Nothing,
holvever, has occurrcil at Halernanmau
l'irich as yet giyes evidence of l'hat thc
clr:rnge is to Le. 'l'h, re \y1r suilre ilr-
cleasecl gushing of the Postal Rift flow
antl sinrnltancous tenrporary sinking of
the lava Iakes cluring thc evcning of Sep-
tembcr 14.

The measurcrnents of vertical lrove-
ment of the upper sulface of the Ha-
lcmauman laya column cluring the sevcn
rlays ending Septernber 19 indicated a
slight subsiclencc Scptem)ter 12 to 15 anrl
slight rising thereafter, the net lcsult
bcing a lorvering of the central belch
magrna blocks adjacert to the iakes by
one ol tn-o feet ancl a stationarv conili-
tion clservhere. Tite lake lav:r rLmainerl
essentially stationary except for the usual
claily fluctuations. 'Ihe. l:olnrne of florv-
ing at tho Postal Rift increasccl.

On Saturday, Septcr.rrber J 3, ther.c rras
nothing ner'v at Halemaul]tau. 'l'ire bench
magma n-as sJightly falling, furne was
pronouncerI front vents in the centcr,
cast, west, anrl south, and there was
much vapor :rt thc florv soltrccs. A very
smooth pool in the flow area betrveerr
H:llcmaumau ancl U'n'ekahuua appearetl
to be a placc of stagnant liquicL iava
rvith cracking and founclering crnsts.

Aftcr the earthqrake of Septembcr' 1.1,
obseryations of lJalenianmau from 9:30
to 10 p. m. shorvccl all thc lava lakcs
falling rapiclly, leaving a brighti retl
margin ovcr 10 fcet c1eep. This rvas fol-
lol'ccl by lanclslips ancl caving in of lake
ramparts. Thele l.as much rush of gas
iir the gulch north of the northcast cove
of the main lake. 'I'he Posta1 Rift flow
sliorvecl new gas plessnre ancl nerv live
lobcs.

On Septelnber 15 from 4 to 5 p. ni.
the lakes appearccl higher than ori the
prcvious day anil thc furnes rose rlensely
from numerous I'ents. Nen' cr:rcks hail
clevelopccl at the south wall crack cole,
ancl a nerv live vent rvas hissing and
flanring there scvcral feet rvest of the
former center of activitv. Two other
live rqall-crack vcnts had clevelopce,l at
the east cone ancl in the east-northcast
presstre ridge, rvith I'umbling ancl
splashing lava berreath the surface and
rnuch flame and smoke. Srnokc rvas is-
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suing fron several \-ents along the basc
of the northeast riilgc.

'lhe main lake rvas streaming sltggish-
lv eastwarcl rvith quiet rvrinklecl crust.
'Ihe south poncl grotto was more active,
antl a current flol.etl southrvarrl from the
tunnel leacling from tlie main iake.
flense fume rose at the northeast cove,
and the east marginal cliff rvas 24 feet
lrigh. ll'here lr-erc signs of slumping
arotnd the north lake margins, anil along
the north ancl northn.est sicle the bank
jn several places nas only 4 feet high.
Thcrc rvere trvo pcrsistcnt fountains in
this lake.

The sourcc cones of the Postal Rift
florv n'ere noisy arcl snoky, antl at night
the florv shonecl sevcral bright patchcs
untler lln'ekahuna.

On September 1ti at 3 p. nr. there rras
less fume from Halernaurnau, but the
Jakes appearer'l four or fire fcet lorver
lelatir-c to theil banks. The east rvall
of thc main lake was 28 feet high, anrl
the north lake stoocl 9 f cet bclor.r' its
northl.est bank. There was smoke frorn
scveral vclts along the south rvall-crack.
The east cone ancl the n east-northeast
t'all-crack vent were both alivc with muclr
rumbling, hissing, flanrilg ancl furning,
and the lava could be hearcl splashing
below. The main lake was streaming
lapirlly eastrvard, antl there l.as rnolten
lar.a in tbe bottom of the northeast covc
extension. Ccltral forutains folrletl in
the lake alcl riigratecl to the east lttrnk.
'Ihe south poucl rvas crustccl ovcl aud
quict. In the north lake there were ttvo
continuors fotntains. Onc of the source
cores of the Postal Rift flon' continuetl
actively hissing and flamirrg, ancl this 'was
oxtcncled along a recl-hot erack south of
the cone.

At ,1 p. m. on September 17 the lakes
appearecl higher ancl the fumes motlerate.
'I'he lava hoiling beneath thc east cone
occasionally threw out spattel' tlriblets,
ancl the east-northeast vcrt $'as mmbling
ancl fuming. 'Ihe sonth pond was quiet
nxccpl fol sonro hissing o{ grs alorrg lhe
base- of its norlh bank. The eastrrarrl
streaming in the main lake lvas sluggisll
ancl one fountain was seen in the char.rnel
leatling f|om the cesl ral l.,ool. Tlte ersl
lrrnk of the lake n-as abortt 20 foet higlt'
Thcre were four forLntains in the noith
lake, which stootl 4 feet belorv its irorth-
n'est bank. The southn'est lake \\ras

crustetl orer antl quiet. Tho activity of
the Postal Rift cone was acbompaniecl bv
considerable noise and smokc, and the
florv continuecl spt'eading to the 'west.

On September 18 at 4 p. m. the main
lakc was about 25 feet bclon' its east
larrrpart, grottoes n'cre active sorith of
the central channel ancl in the south arm
porrd, anrl the eastl.arcl streaming lvas
barely pclceptible. The east cone con-
tinrierl its flaming and rumbling, btt the
cast-noltheast vent rvas less activc. The
glouncl betlr-een the east cone antl the
south alm poncl n as in motion. The
north lake crust appearcal higher on the
south sitle than on the north, ancl four
gi'ottocs rrere active along the northerrt
banks. The crack extending southeast
f rom the Postal Rif t cone lvvas hissing
louilly.

On Septembcr \9 at 2 p. nr. the lakes
r.ere }igher, the fume tnoclerate, and the
eastern cones as before. OnJy oue foun-
tain rras seen in the main lake, rvhich
stootl 20 feet belorv the east rampart.
Largc fonntains rvero playing in thc
south pond. The north .lake was so high
that its lava hacl overfloweil tho north-
western bank anc'l tlron'netl trvo spattei'
grottoes secn there the clay beforc. Tlvo
fonntains rrere in action in the center of
thc lake and three aiong the banks. The
gas pressnrc at the Postal Rift cones rvas
incrcasilg, as $iere also the florvs under
l-rlcl<:rlt rr tta .

In the Whitney Laboratory of Seismol-
ogy a r''ery strong local carthquake rvas
registerecl at 5:19 p. rn., September 14,
follorveil by trvo after shocks rvithin an
hour. The optical instrument inclicated
sr.ayiirgs of the grounil for ovel an hour.
After-shocks felt in Hilea, ancl recorded
b;' lliss Zalicla tle la Ntx, rvere as fol-
lorvs :

Scptember 14,5:35 p. m., 1ight, lasting
2 seconds.

September 74, 5:45 p. m., meclium,
lasting 3 seconds.

September L4,5:55 p. m., metlium, Jast-
irg luo sccond".

September 14, 6:28 p. m., heavY, last-
ing 3 seconds.

Septembcr 14, 6:43 P. m., light.
Septcmber 71, 6:45 P. m., light'
Septcmber 1'1, 6:58 P. m., light'
Scptember 14, 7 :05 P. m., light'
Septcmber 11, 7 :07 P. m., rnetlium,

lasting 1 secontl.
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Septernber 14, S:(iE p. rn., iight.
September 14, 8:23 p. m., iight.
Scptcmber 14, 9:131 p. rrr., light.
September 14, 9:39 p. r11., light.
Selitcrnbcr 14, 10:03 p. m., light.
Othcr light shocks thrring the night.
Septernber 15, 4:2i a. n., light.
Scpternber 15, 6 :49 a. rn., meilium,

lasting 2 seconds.
Septcmber 15, 11:06 tr. m., light.
Scptembcr 15, 3:113 p. n., light.
At 3:37 a. nr., Septcrrtber 18, thcre

\,as aDother strong )ocal sliock and tr-o
othcrs in the coulse of thirty seconils.
A tlistarrt earthquakc rvas rcgisterecl at
2:35 a. m., Se1)terrrbci' 13, of apparently
yerlr rcnote origil't. The spasrnoclic mi-
e rotrenol shon'ed telilelcy to f el- anr'l
stlongish spasrns at the bcginning ard
tou'ards thc encl of the rveeh, antl l'as
onl"r- slightly in evitlence Scptember 1{i
anrl 17. The harnrolic tre]ror, at all
tinrcs slight, increased a littlc aftcr Sep-
tembcr 15. trIicroseismic tnotion in-
creasecl sornel.hat until Septcrnber 17 ancl
ilbcreasetl thereafter. The tilting of the
grounc'l hatl southrvesterly tendercy until
September 14; at thc tirne of thc carth-
quakc there was an apparent shift of
thc pentlulnms, inclicating strong north
anrl east tilt, rvlrich continued Septcmber
15 ancl 16, arrl. thereaftcr the grountl
renrained stationary.

September 27, 1919.
An ottbreak of X{auna Loa about

three rniles south-southu'cst of the south-
ernrnost pit of l{okua\'yeo1\:eo at 6 p. m.,
Septernber 26, revealetl the meaning of
the equinoxial volcanic crisis mentionccl
in the Rulletin a week ago. The strong
cartliquakes of September 14 ancl 18, the
sriclden short-liveil stbsiilencc of t]re Ha-
lemaunr:ru lakes on Septemhcr 14, the
increase of flol'irg at the Postal Iiift,
antl the strong northeast tilt of Septcm-
ber 1,1-16 $rcre ro\r :rccounted for'. Prob-
ably a tlecp i'enrlilg open of the l{auna
Loa rift system oceurrcrl dtring the
earthquakcs ancl thc rising rveclge of gas-
chargerl melt attained a frst explosive
leleasc of its gases Septembcr 26.

The rnain characteristic of the activity
of the Kilauea lavil colunrn tluring the
ncek has been a greatly augttentetl vol-
ume of flon-ing in tlic flor,v pouring from
the Postal Rift source cones northnarcl
along the base c,f t}c Uwekahuna bhrff.

At ole tinc tliis incrcase n'as sufficient
to revive the incanclescence of the flo'rl'
all the rva;' frorn the source cones to the
front, ancl also to prorluce surface spout-
ing from a nerv oven openeil on top of
thi florv a ferv hunt.lrcd feet rvest of the
source vcnts. It must be remembercd
that such incle:rse of florving is the on)y
moasure of rising available at a timc
nhen the pit is fu1l to the brim as at
present. The activity of the week, there-
iore, woulcl have becn recorcled as intense
rising if thc liquicl lava hacl been con-
finc[- within a cleep pit as in former
verys. On tlre ,l:rv of acj nrl Nlrrtne Loa
"orrtblnrk Il,ct'o rrrts itrogrtllr rliqLrtrblncc
in Tlalcntaumau, leve'-setl streaming in
the main )ake, rvitli strong f or:rntaining
ancl sinking benclr tuagma, all of this ]rav-
iirg begun about SePtcmber 23.'ilhe-ir,.'as,.te-ents of the week incli-
catcd that the blocks of bench lnagma
betwccn the lakcs rosc about 2 feet be-
tween Septembcr 19 arcl September -22,
anrl thcreaftcr subsicletl from 3 to 6 feet
September 23-26. The subsiclence lvas
Elertcr irr thc cenl ral regiott atr,l less
iorvartl the ol,l .llalonrRumrrt hot'rlcr'.
Along with this subsiclence incrcaserl
smokiress occurrctl, wcstrvartl streaming
ar;c'l some turnbling of talus blocks.

At 11 a. m., Sattrilav, Septembcr 20,
all thc lakes app-earerl higher anrl the
fumes rvere thinnei. Lava \{'as bubbling
noisily bcncath llro east cone. the splashos
rising ncarll lo tlro otific'. Thc seeond
ruml'r1ing vont farther north was qlieter
and emiiiecl vcry little smokc. The liquicl
of the rnain lakc stoocl 15 fcet bclorv the
lorver part of the casterl lec1gc and
some 5^feet higher than on the previous
dal'. The streaming l'as eastwarcl, ancl
tlr'o largc fountains rvere in action. In
the south pontl there were no fountains,
anrl Ihc crrLrents tlrere rtere rarious.

Thc north lake rvas high, overflowing
thc gentle slope back of its nortlrr'vest
ranrpart. Six borcler fountains lvere in
action along tho northwest, west ancl
southrvest margins. At the Postal Rift
soLlrce a new cone harl formecl, and the
flon' rvas sprcailing both eastwarcl ancl
southlvarcl.

On September 2l at 6 p. m. inspection
of the south presstre ridge showeil no
rnarked change tluring the last week. The
flarning anrl bubbling orifice of tlie east
cone \ras a, crack south of the eone
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propei" The rvall-crack Yeut east-lorth- rvas f,rrrtl Lrrukerr t]o*.n, re'eali'g i' the

il]f,jl;:"ii;l,;l;il"j,;1":',Jll'll:-"ii[ lf:lj:;.::;liiil:;:l'ii,i,"'i,'ao,, g,o*
I'as glorv in thc southern grotto 

"i trr" 
."'-qt 

g p. m. the rnain lake was rl.ll anrlsolttL :rlnr I'ord. rr{l a ff,rr'nilg at,i,,,norl thnr^ ,,,,, somo sl yeaming llr.orrglr theocclr;'ierI rhc .rrqp or rrro criri *"., .r .""i'r,r ,.rr.",-;'"r:li;i,:i 'rt"rlr 
rrre sorrt]r_tlte Po'rl. lr'he rrorth rake showecr 

""o"t- ir*i- rnr.". ;rir"- uo.,iil' 
'roir]"ru.t "rroo,

ing rntl forrrrrlc.ino. cr.rsls. sorA srrrall :rt ,f,1,rg of.tlre prcssl.',e 
_r.itlge rvas giou._LrordoL fourrlrins r'rrrl oceasion:rl 

";;;"_ i;gj 
',',u,, 

,.,,,,,,,,o. sl ra11ni119 in tlre 56111[lotv cntritll lorrrrlcins in ihe rro'tlrnp"ip,.,, afir porr,l \\ac sortlrut,.,l. :rn,l ilre glpr_rcgion *'hich 
'to'ed to'artl trt" 

"ortli.o,J i".. "r. 
ilrc portl .o." urr.i i.1 :rt inter.-harrlr. The 'e lrq no clrrrrge i,, il;; g.;;,: ,"i" 

.,.,.1,i1" 
i,",,; 

^';;; "','i', 
,,,,,,o 

,rron*plrl Leighf of tlro lako. its nrrrgirrrl itifll t..i,,,r,,,,,1rg. rtr,l flrrrrirrg. r'orrl,l inc'easr.slrr(liilg l0 lo Ii lcef :rLor c il,. iiq ,;,i ,, ,,1".. 
",,,i ,,11r".,u,,,,"*,lil",ir.,.g" .o,,,1,at thc east and abo.r ! ro"t "t ilrn i.lert. orriio a-,,,,. 

-''c;; 
i"k* lv'J.e sujticienth_comparison of ilre postar Lriit .o,r., iigr, t", Drakc thc norilr raric fonntains

)):ll"iI'",:3::,.:,:,, ,r ,rrcnk ;,",;;,,: ,tiiij',r" ,.,,,,, rra er,5n1.1.161,1..rrrr.aro. g11''1r' r'cl''| r<c'r Irruu irrg :rrrtr orr S"l,ronrler.-:] '"i"i!"'Li 
p. nr. aflrrning, rs n.\\'flr'irrg cracks lra,1-opnr,. ,o,il,o,,.,i,.ly uin,f ,,,i'1"-ilrn'rr.,rrl a,t,.od orr r'orrr iLo 11n1'11' rr'|l sourh ria"i or nr"""r'"- r" tr," i.r."r"'r.,.ll'e,,r.r. .rrre

ili:n';;ii"l;:ff]'ulJ.,li rrre apli'i".o",,o l;;rr; 
",.,, p,n,r ,,u= io,,{",'.,reaminE

,,xr.r siro an,r rras "rrii"'"rlii 
,iix 

;;:{ i*;i"i;":l:, ,il,ilj},lil,,!l;"r;,l,llnljilii
of the un'ekahuna brurt t"oil a-p"t"; #il"; 

"as arso some f-ountairrrng rn rrsncarlv west of rrarena.rm,a. to a i,oi"t ,o.rtir grotto clor'e. The main rake wasrrritlrrlv Lrctween LIrrck:rhrrra 
"r,A'Jfr. ,ir"o,, i,g_ orrfnar.,l f;om jts sorrlhcrsrnorth corncr of K'a.ea, crater.. An'e:r-st- ;;;;;; and trence rveqt*arcl to a rinc oferD arDr of the flor,v rvas making o"t i" ;;;;iluous-bolcler foultails under thethe di'ection of the vorcano rro.ir" i,"oii. -".,i.,."t*, !::r. .u.*'ir,.i. \,,,n. ,roir"rThc so.trrvest rake rltl 

''est 
pontl r,,* .,,"tr,trrs. Trr,r. *".i,.,u..i".i".arnirg i,tr-ctc.hotlr b'iglrily irrcarr,ln"n.ur-.'rt,n titin ;i;";;',." 1,oot, ,nno,niroi"il 

," 
1r,rnr;,,*slloil urg tordeucv ro cnlsr _o\or. :rrrl i,, or. iirn I:rko rslp1.q11, llie 1yx11 at flrn orstrise rt tho lime"ol r.i.it. 

^TIro 
rrcsi pot 

"u,t"rr". !U fnet lriglr, arr,l ilro so111;16,1.r,was tlrrrring,brighrly. . Tlro 5n111;1n""; ;;;,.i;,, rrnrrclL l{r fecl lriglr. Jrr thr
]ll'J. l,l][r,J:o 

Iighcr lLrrr ir rrr* r]," 
,'l:;; 11*,1r "9," irror.1, nm i_,..n,n .,,.",,n_

o,r septem'er' 22, at 11 a.. ',., a "r, iifl',I'i$"ttl,i,i 
tril-;""?l 

,1.,|3ti":f :i;
:ltj! of the lrit hy tlre sonth ri,L-".west be sEer r"o,rrl itr 

-nn,.i"b"iik"t,o.urr.o 
otsrrtcs I'er-eale,1 arr rcfivs grotto in 111. excessile t""r., t",ilr,iirij'r.',,_titiog fooo_so'tireast corrcr of the sc].il.vcst 1uL", tains coulil bL 

-il;.;,i.", .ti," "",.rt 
"n,,o:?,,11:)t,:,1 

.'_rca, nirr{ in rlre surrth norin tn',r t,,,* t,,,,,1r-rr,l i".. 0,.'."1,.'rrr Ilro Ittl(,.. ttr{l :r Jn'cl sol'o\fltiti 1,,\vc' TIrn poqf;rl Ril.t tlorr.s,un,:" p,,st i,,g f",,llrrn urr Ilrc t,re\i,,us,l;r\. Tlre ne1.1lr lrkc ro ii,o ,,o,11, rlolg llro J,r*o ui. llre U\ve.n'as rlrrll c'rrsra'r rr" r.n'[ ,','"i,;;'i,]. i;h',,"; rr;ril rrirrr nrrrrkc,r inc'oese in theThe 'rai. rake 
''as st'cir.ri.g .ton-ry.&si- ;i;";? lerg,reni,g northn-artr, an. thervartl from tire ccrt*r cha"nner withoirt ir.,n"ro"irtretct, of trre flor,v frorn heacr to

;i:i,1,i;:,':l,i,ll:il*",, i;::1,;:l:l::,"-l::';:, *rr,,, 1,ri'i' rr, "
nrrirr rrr,l noyrlr )rk,,s, u,,,f if," frrl,, 

"''j, utt lief ie6lrp1 2i at 3:30 f. rn. therr.

l1';",:;l;:1r.""'" '""r "r"' srill pnrr"'tlnf ;',ii 'l','l:1i,,:'":il'ii:ll 'li 1",'ll;;,i;,:l:
Nor'r'r'est of rralernau'r11,, and_mr(r- l"1iJi',t.&t"""i.lli"rl,tl$ot"* lli;rvrr Lretrrr.crr iirn 1161.1 lr st rrion ar,l ilro i""i.""rr,ilrt".;;1,";;.;i,,l","i.ill",r,l[,,,rve.l rr:rll uf lii'rrcr. lir.e rorrgrres 

"f,"rn""ioily tlre uo.ih lrkc rn,l so.tll at.'lava rve'c found bi'eakirg out fiom trr" r,"t".r- 
"'streaniing 

in thc main ra*e .nascrust "f thc gre:rt flo'- hj: r,r-ay of u "o,." i--' thc central channel to the so.'r_folrrrr'r llrcre' A srrolt 'tistaucc rourh or: 
""ii'..,,,"'. lrd tl'.. srlong rorrntainirrgthis cone o.e of the trrrres in ih;11; ;i;;gl;. so''r*.est bank coirtin.ed. Thc
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east bank N'as about 22 fee_t high, The ly seerr from Volcano Ilorise, and the lakcsouth ann pold .was crusted ou&, tJ-u u'iood o"fy 3 feet below its northvestfourrlaiu rras prrffng f,.o* 'r'rn.tor"'in. il"Jf.l
LiiiL i"'u."li"J"l'J,[,Si"li:.,1"_ll;, il: Ar trre posrar rrirr sorrrcn r.egion, rh,,
sumc fountaioing at tlle 

"ot 
tf.""*'r" h;,- '91'llrcl"n (ono lrld brokerr irr on ils surrlh

l;i;n',lt:J.;:"?.y fui"T,J;cr,, 
,.,,,r "" iii.'u??*iiJ""ril,:ii",1,";'i,j?Lj;';l'iifl

The m:rin Posrat Rift,i,,,,n..ol,n u,,_ il'l?1,_borcath nlrerc llro iava boilcrl rrp
i,earo,l erhlge,l wirh; ;i;;;;,,::i;'"'1, 1: f1'e'l 11p 6,'u. 'rlre liqrri,l hv x661,1,
i1s surnrnir. h1'" n,,,1 ;ffi';;; ';,?":' j;"il] l:1, 

J""! Leto,v ancl ,uu= .r ,nu,,ii,g''iorn
i-1g_glorln npon it from the "ri'1].1"'""a 11t^!9s 

tgwatc! the southwest ancl "north-
o.i' Unekahrina trl,,n,.tt:n. 

"*itl"-"rr'r,,iil 
ucsf'. orrl ol the rvinrlort ros^ r barner

li:rnf l'ut'il< errtila l"rrgta'.- fn" n;*-i* o1' ,fl;ttno. Thclc 1\ero othey flamirrg
rgairrsl t he Lraqo ol ibE birrff ;; ;;"","::'. cracks and lrissing mouths nt thp norr li
si,lo. Lrrt on its casr si.te itt\;;;,i'iJj e.rn conc.-. AL 10 n. rn. n conp nri,lrrar.
uttt sorrre t^n {ongrre*, fr."i,,"i],"""i ';i: 

'':i 
ueett Hulemattmru an,l the ivest wail

lJ:Jll. X'il',,1:-,',.i ?: ;'J ;;ll+"ll :i il',f;il :i'.lil;' .?n:]l.i#l';;ii";'#;{
Kilatte:r elaier. fh. s;,;l;";;" ";;;:'i 

Hoorl .nottting ottt torrar',1 Unckalrrrra.
tlris gle2i l:rva y,rr,l,ling,-"""1,'if,j'.",,,.. ,1]1, 

rrighi,Jor g, llre .fle\^ing rr.ns sllong
t oucs. irl,fearcd .jrrst as-hIigl,t as f Ln 

--- iln,rl cxlcnriod rlong lLe Laso 6; ihc bllrff
treme northetn "front. 

''f; irnof"-,","_-s a_u.the_\Tay to the north rr,all of I(ilauea.
glose,l tht'ough hnn4re,
rire r6ps rvero pushins:"1;l;i* *ll '.,11"11!oi'j''{niJ"i"'lf,,lt"l':l.ll:,:: iit
f rotn tlo sorrrc" ,.ogiin i" ;1,'" 

- 
i;";;j i'"1" strnset sky aLrovo. l3y o.or r[auna

lnt:os. In lLir rcsl,erf llre pre5e;11 
""rir]. 

li'n,fl.S soclt llonl lhe f)bsot'r'rtol-. Orrity of tlris Roru itino.n,t- +':; "rh;i 'lt ]l'",lcf f the nerv n)oon iras sirrkirrg in fir,:
the lrlel sirpcs u{ rt,n er,.ii ,1;;'r;t rt'oslern sk.)'. ..linorrgh of l lre orrtlinc of

lll"l;::t,,f" l;'i.ir.rarkc'r 
'cnetvar "i :il;;l'i'"'iJ;::'; i: ;: J;'::il:.i:';

From r:r0 ro r0 r,. m. orr F'i,ra.v, :l: i,,il:"T f;'fifitn',,i,.1,:_ir'r,:,:.i,JliSepfembcr' 36, r-cr'v a"'.se f'me f{;l: ;;.1 'J:,;, up the familiar .,caLrtiflourer,,,ing at thc s.,rrrruit creyasscs or frare ;;.,{ir";" volutes of a volcanic eruption.malrniar' 'f rr" 1112in Jako,1v15 sl rcaming jL'r,ir 

"rpo," ag.irrsi rhe Iiglrt of tho sct.npst frorr irs casr bank. t'e tatt"r aboi,? ii"*: _',,n brrl-chocolatc;;;;,",i e,lges ol10 feef high. llrcle lqcro six vigororrs sn,ik, asp"ct, in malketl corrtlasl to theborcler fou.tains, arcl th^e qo..t]r 1.1"t "i ,r#rraf O.""aJ, .,rnif" tfr. fo*-.r r;sing blt-thc lake was onlr, 6 feet 
^high. 

:1h; 
i;;' fracl a terracotta color, clue eiilrei.northeast cove exliibite.l o nufiirg ;;i i;"';#.r"ittecl sunJight or the luminositvfountai'ing pot at ilrc ,:Llil:d *'l l;; ;; if,J'""opttoo befeath.' Tie 

-point 
of

'ortheast 
g'rch' Fo.nt"]"11q.t'il rt'o"g o*pro*i";-;'1";;""";i.uirv'a"l"ol.rt 

"r tn"in the south poncl. The_ cast cooe wai ob'servatory, corresponciing to flre group
'rrrtrLlirg and hissing.. aorl thcre ,rr.. ""i- #'r",,g" cones ivbieh lios aborrt ih'ce,lence of subsi,lencn ir lhe .adiaeont ur.,,f 

'l'inff 
miles sox11.rr.st of tlre cenier.i,locks. Some ,.ocl{s n.e'o,hcar,-l l;iii"; lr'rouu",u"o*"o. B.y 6:.li p. m. ii vasott the trorl heast ri,lge. TIre-er>t-lo.r.il; 

""f,f lii tha{ t hele n.ele tu.o 
,rlisrincf 

col_east veni ai flte sottt" "ll]..9t this li,lge ,",i."j;,r" hy side and pcrlrans a rniJr or.tlas trraking,lense acri,l /umc. 
"n opr",:t. iusi as lhele lrad jreen irr ilrcThe north lake annea.c,I higher_r.clalir" ii,nil!"'hig:h outbre;t of it; i,o,ning olto its banks as thoirsh the ieoche.s il.i uu"-ig, 1916. The eurminating hcightslunrpetl, an,l a lalEe" e:,st-west ;;"*; 
"f-irr"" explosion was reachecl at 6:30north of the lake'ha,l 6ppnpfl rrntii jt [. _.,"*fl.,, llrn 16n of ihc iet rvas esrilvas l0 feet rvide. Tlrc- east rrnrl,art ;"ui;;i i" sian,l 70n0 feef nSoun its brsc.bencli n'as broken and shorvccl -oiio". iip"i" ift. time the northern column haclThis bank stoocl 8 feet above.il.e iar.el it",rr.i''tt," ut.nog""..of^1-1r" iioo, 

"irirrgthe cliff south of the north tak" wasld &;;;' than the southern. Trreir cororfeet high. The fountains eoulcl bc pli"_ *""r'""w a bright orange red.

#
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- At 6:40 p. rn. the sky \yas neal'ly clark consicler'able cliffuse glorv, plobably floln
exce,t for ihe sinking moon on the left, the short frothy flows then spreading
a,rat'the fume stootl ii trro pink columns, about the vent, the fume t,rsing_ from u

th6 southern one no$r the Jtronger. The fountaining orifice' The glow tlininish-
explosiol \{as no\y waning, anit a. thin ec1 after mid-nigit, antl. at-3 .a' m' was

riig halo of extraneous r:apor en-circletl no longer visil5le. This frst er.ptiou
ilre'two volcaric jets exteniling farther was yeiy short-lived, fot_ no fume was

to the south than io the north. "The jets visible next tlay ancl in later investiga-
riere still boiling up in,.caulifloweis,t'tions no glorv was again seen at this
rvhile the evening clouc'ls on the moun- vent.
tain beneath had"increasecl ancl obscrLred The only local earthqrLakes registelerl
t)rc mountain profile. Therc rvas evi- in the Whitney Laboratory-for 

^the 
rveek

,le[tlv.]irlle rvin,l at the sccne of tlte eniling a1,8 p. m.. Septomber'26. 1919.

"t.qttioo, 
the columns rising nearly ver- 6csu1rld on September -26, -t^1" 

ilay of
ticai, ancl only a light air-clra-wing out the llanna Loa outbreak' 'Ihese were

the iralo tol'irtl the south, giving the slight' occurring at 2:20 and 2:34 p' m''
irhole outline something of'a-mus[room anl hve very slight shocks-et othet
cffect. At 7 p. rn' t[e pile of vapor lilnsg' The spasmoclic t-ype of microtre-
hacl orclinary 

-eumulus foim, lighteiL a mor vas feeble except for--a ferv strong

l,alc rose col"or by thc grrslring lrva foam spasrns SoplemLrer. 22 to 23 artil se\.r'ral

IrlricL r.as flo$.irrg at irc \crrl rrrr,ler ihe sirotrg spasrns Scptcrrrbor 26. Tlro hat'

explosion clouc-ls," rlonii slon'er miclotremor 'r.as slight to
;Ihn pla""oa" of the lar,a \ras [nques- moderate. ]\{icroseismic rnotion continued

tionable', as the glorv of the cruption \\-as vely lveak' The- tilting of^ the grouncl

brighi rrntil nri,lnight, au(l aD investiga- tuas t, thc east Seplember 20, rvest Sep'

tiofi five,lavs la[er l'y the rvriter re- tember 21, increasirgly strong to the
yealecl the pi'eserrce of fresh small florvs south September 22 to_ 24,^-changing to
aronntl theJe orifices. north ancl east September 25'26.

I"t

?t
b

I

At 10 p. m. the nlountain rv:rs clear
irrrd only one fume jet coulcl be seen,

this apparently the upper or rrortherl
ooe oi " the tvo pteviously il action.
Belov this and south of it there $'as

Very respectfullY,

T. A. JAGGAR, ,IR.,
Volcanologist.
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HA\\TAIIAN YOLCANO OBSER,YATOR,Y.

The Observatory is equipped with the following
seismometric instrlments rebuilt at the station in
1918 for the special Ieeds of volcano research:
two Bosch-Omori pentlulurns, high speed registra-
tion of local earthquakes; one optically recording
seismograph for distant earthquakes; one clino-
graph registering E'W tiliing of the ground. A
vertical component seismograph was in December,
1918, set up in experimental operation. These
are seated on concrete picrs in a closed- basement
room having practically constant temperature, be-
neath the chief Observatory building near the
hotel. Time is refeued to a rated chronometer,
checkecl at intervals by solar observations with a
iransit. Both instrunents are loaned by the Ool-
lege of Hawaii. lfawaiian standard tiure (lI. S.
T.) is 10 hrs. 30 min. slower than Greenrvich time.

CANCANI SCAI,E OX' SEISMIO INTENSITY.
Expressed by accelerations measuretl in millimeters

per second per second.
I. fnstrumental ...,....... 0.0 2.5

IL \rery slight 2.5 5.0
III. Slight . 5.0 10.0
IV. Sensible, meiliocre ...... 10.0 25.o
Y. Rather strong . , 25.O 50.0

VI. Strong . 50.0 100.0
VIL Very strong . .. . 100.0 250.0

VIII. liuinous .......250.0 500.0
IX, Disasirous ......500.0 1000.0
X. Verydisastrous ........10000.0 2500.0

XI. Catastrophic ....2500.0 5000.0
XII. Great catastrophe ......5000.0 10000.0

Grade IV. is ordinarily the minimum perceived
by the senses; and in grade XII. the acceleratiotrs
or rate of change of motion (jerk) reaches that o{
terrestrial graYitation,

rI
I

I

t
I

In the standard form of report the maxiroum intensity or acceleration, designated by the symbol a,
or max. a, is given in the conventional unit of milligal. The milligal is a measure of acceleration,
such that 1 milligal:1/100 mm. per sec. per sec.:10 g. per sec. per sec. The Cancani scale, here
defined in terms of millimeters per sec. per sec., can therefore be expresseil in milligals by multiplying
each of the numbers by 100.
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U. S. DEPARTMENT OF AGRICULTURE
\^/EATHER BUREAU

CHARLES F. MARVIN, CHIEF

MONTHLY BULLETIN
OF THE

Hawaiian Volcano ObservatorY
Vor. VIL HONOLULU, HAWAII, OCTOBER, 1919 No. 10

October 4, 1919'

The u ee'li enilina' Octobt'r 3, 1919,
$as ohalaotct'ized ou Haq'aii by a fur-
tht'r outbreali of Xlauna Loa rvith cx-
tclsivc lava flo*' frorn il soulce on the
l'est siclc of the high llahuku ltrnds
of the District of ll,au ant[ about 11

m.iles south-southlvest of the point of
outbleak of September 26. The Irer-
eruptiol was first secn from the Ob-
st ll-etory location about 1:45 a. m. Sep-

'.ember 29. Thc soulce is a rif t linc
tlcrdirg S. 35" \\'., about half a" mile to
the rrest of the liue of the 1916 rift,
llve miles above or rtorth. of the mairr
1,916 source cone, atrtl at an elevation
approximateiy 7700 fect abovc sea lcvel.
;{s tUis \\ias ou the Kola flanh of the
rnoLrntain, a stccp forested slopc, the
lava flood cluichly descencled artd iu
tn'crrt-v four' houls reachcd thc sca
alorrg a culvctl path, first southuest,
then west-south*'cst, 1{ miles long. It
crossed the Kona hightvay, trvelve
miles from the sout't'e, at !):30 p. m' orl
llre,ll1 oI th,' ouil,r'eali. Seplembcr' 2U.

and reacheJ tl-re sec in the eally morn-
ing hours September 30. The lands
triversed ilre I(ahuhu, I(ipairoehoe anrl
Atiha aird the poiut of entry iirto the
ocean lics two rniles north of thc lantl-
ing at Hoopuloa villngc. The ratc of
tlavel of thc flot. frorn soutce to lo:rd
measured as a smooth curve on thc map
*'as 0.6 mile per'hourl the mcasurecl
rate ir thc steep forest lands above the
road about 6 p. m. SePtember 29, ac-
coldiilg to R. r\Ic\{ayle, \l'as one milc
pt'r hour'. This eruption and its flowing
iorrcut has contittuetl thloughout tlie
leeli. The source fountains ryere i'each-

cd and photographetl by thc rvr"iter
October' 1.

'lhe ehalges obsci'vetl a-t Halcmaurnau
dur:irrg this r.ech amourted chiefly to
corrtitiucd subsidcnce of beitch magnlil
anii lava lalics anrI some slachenirg ot
the Postal Rift florv in Kilauea crater.
Thele l,as ilcreasc of fume and slight
siidirrg' of rochs, but othclllise thc
changes l,ele small, gils lil'essule con-
tiuued strolg p.lrc1 thc foultaining ancl
stleamirg activitics as usual. There
I'as nothllg urlusutl yet legistercd irr
local sc'ismic movement.

I. Activity of Kilauea Volcano'

The measuled ehalgc for the eight
dal's eucling OctoJ-rcr 4 rras a subsid-
circc of the Halcmaumau rirn ridges
amornrting to 2 feet east ancl south and
5 fect at tltc noith and rvest statiors,
TLc ilner berrch magma blooks subsicl-
cd ovcr' 7 fcret, the gleatest movenelrt
amoulting to 9 fcet in the region east
ancl iroltheast of the main lalie. 'I'hc
lava lakes sank abc;ut 10 feet in tlttr
seven clat's Scptcmber 27 to Ot:tobcr
3 i;rclusivt'.

On Scptember'27 aird 28 thc.lava
lalies continued high, xith the north
lahe fountains visible from thc Obscrv-
atoly and the I'ostal ]l,ift flol' remairLeil
brightly glou-ing lvith high plessure
behind it. t The bench uagma \\'as
sirrkng about 2 ft'e't pcr: tlay, tbc lattr
tlecreasing after .{cptember' 28.

At 3:30 p. m. Septcmber 29 thcre las
irrcrcaserl cracking and. slumping at
thc east corrc localitv' so that the small
dribtet heaps had sunk on thc innel
side of the wall crack out of sight of
the tlail r'hich at the east follon's the
outer malgitt of llaleniaumau. There
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tvas one giowing crack rvhere gusiring
souilds coulrl be hcarcl from belol'.
]iock movement $:as audible in the
uortheast plessure lidg'e, Delse fume
rose flom the solfatario area ovel the
wall crach neal the southern erd of this
lidge ancl tltere las mr.rch fumittg also
from the centlal clevasses.

The main lake stooil liigh rela.tive to
its banhs, the inrter bench statding
about 4 feet above the liquid. The
clilT blocks back of this bench secmed
much lolver. Thelc s'cle five fountain-
ing grottocs arrd the strcaming n,as to-
rvalcl the southeast flom untler a crust
at the centlal chatruel anil flom the
northeast cove.

Tlie banhs of the north lake stood
5 fcet above the liquid, which was
stleaming torvard the east. Tht-:re I'ele
four glottoes built up along the lake
rnargin alcl much frcsh spatter on the
north banli. The eastern bank Iad
lor-ered so as to slopc torvalcl the lahe.
At the easteln t-,olner rvhere the clil{
descends to the lalre level there rl'as a
blon-ilg aucl flaming chinney built
among o1rl floor slabs. At 6 p. m. glow
and flame could be seel in the source
cone of the Postal Rift flon'.

At 2:45 p. m. September 30 the
main lahe r,r'as streaming eastwald ancl
the north lahc mostly crustetl ovcr',
with trvo bolder fountaius. The lalge
grotto dorne of the soutir arm ponil
shorsecl fountaining ancl the cast cone
velt coirtinueil its flaming with bub-
bling noises belon'. The Postal Rift
flow sholged. live toes at its flont, but
its vigol of florring hacl clecreasecl.

At 4 p. rn. October 1 the main lake
n-as highel u'ith its coufitrittg lampalt
il Jrlaces oirly trvo f ec't high. There
$.as one large foutain otr the east birrtk,
the rest of the surface being quiet and
crustecl. The south poutl was very
smoky.

The nolth lalie was also high rvith its
northwestern bank only thrcc feet
above tbc ljcluid. -A' lulgo grott6 lrad
been built on the noltheast side antl
tuo othcrs r\elc ectivc alorg the nest
banh. The surface currc.nts of the lake
trended northeast. Fresh orachitig r\ras
in eviclerce about thrce feet from the
iake margin for a lerrgth of 40 feet.
There was much dou'rr-sucking alolg the
eastern edge of the lalre. The east
cone loca1it,y sho lretl increasetl shinp-
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ing insirlc of thc Halemaumau lim and
the internal bubbling ald flamirrg col-
tinued. Thc Postal Rift flow continuecl
its plogress.

At 1 :30 a. m. Octobcr 2 the north
lake fountains wcle visiblc from VoI-
caDo House and the Poslal Rif t flolv
glowcd moderatell'. In the af ternootr
it :l:30 the east cole cracks were founcl
flaming ancl rumbling as before and the
inner grouncl north ancl south of this
point rl'as depresseil much more than
before, so that a cleep wall valley was
cleveloping uirder thc rortheast riclge
escarpment. B'ochs were hcard moving
herc. In gcneral incleasecl cracking
rl-as noticecl iir bench magma surfaces.

The main lalie was lower with banlis
7 feet high anrl rapid streaming from
the rrortheast cove to the southeast
banh rvhele there rva.s vigorous ancl
roisy fountaining. Streaming \vas
eastrnrald from the central channel.

Smoke n'as dense from the east-
northeast u'all crack ancl the south
n'all crack. ']lhe north lake shos'eil
banks 11 fect high aucl there were six
splashing grottoes alountl the margin,
one of them under the south gulch.
Rampart walls 10 feet high were re-
vcaled abovc the liquid lava at the
mouths of the tn'o gulches. The east-
ern chimney was dead. The north bank
shou'ecl inoreased cleplession. Heavy
crusts formeil ovcr the central parts
of the lake, brohen up occasionally by
central fountains which migrated to
whatever grotto was nearest. The
Postal Rift flow shovged glowing ex-
tensioirs in three localities.

rr. Activity of Mauna Loa.

At 1:45 a. m. Monday, Septembel
29, a moderate red glow appearetl over
the south.ern rift line of \fauna Loa at a
point approxima.tel;i' S. 73' W. from the
O,bservatory. ' Tume rose a.bove the
locality in moderate volume. There r.as
no seismic rlisturbarrce. Both f urne
arrd glorv spread to the suulh from tlrc
trroint first illumined. It was evitlelt
that the outbleah sras some 5 or 6 miles
nolth of the 1916 vent in Kahuku ar:Ltl

near the 8000-foot level as drawn on
the Government Survey map of l{awaii.

The rvriter by 'tclephone at once
notified Kapapala, Naalehu, Kaalua1u,
Kahuku arcl Honomalino of the comirrg
lava flon'. I'Ir. E. Etlwalrls at Kaalua-
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lu neal the south point of I{anaii on
the shoielino could see the glorv and
locatccl it as well to the rrolth of Puu
o Keoheo, the florv ploglessitg south-
$ rrd.

An Obselvatorl' pacli tra.il of cight
animals l'ith supplics fol a rvcek harl
been previous)y pleparetl and r.as set
in motion at 7 a. ni. oir the wa;. to the
soulce br the Kapapala-I(ahuhu trril.
The party consisted of }llessrs. .I:lggar
and Finch from thc Observatoly, Johu
and \\''alc I(ama, packels, from Keau-
hou Ranch, and aoross the Kapapala
lands Mr. Juliair nt[onsauat .[iild]y
furrrishecl tbc sclvices of l(alua. as
guide.

The itinelaly \1'as as foliorrs: l,cft
Kapapala bull peil n ear Half rva;.
House 9:45 a. m.; ar:rivcd Alnapo 11 a.
n.; Kahuku-I(apapala g-atc 3 p. m.;
campccl in l{a}mliu meaclows bacli of
l'ahala .1:30 p. m. at 7000 fcet above
sea level. Contirmecl rvifh pack train
September 30, 8 a. m.1 c,ampctl l2 rool
at forest cclgc inland flom Hilea at a
point sevcn oi eight miles eastrvard
from the rift linc. October 1 left
camp at 7 a. m.1 tetbcred liding alimals
10:30 a. m.1 walhecl acloss lava flo*'s
to summit of high red hill a half mile
cast of source fountains, arrivirg at this
hill at 1 p. m. In afternoorr explored
fountaining pit ancl flor,s and speut
night in bivouac 700 fect east of foun-
taining pit. October 2 at 4:30 a. rn.
startecl back, arrivirg in camp 11:J.5
a, m. Broke camp 8:30 a. m. Octobcr'
J, arlived Obselvatoty 5 n. lrl.

tr'r'om the second camp grouncl at 6
p. m. September 30, aftel heavy laiu,
gigantic cauliflower clouds of fume
\\:erc seen ovcr the rift osurce to the
west. The highest ptff 'n'as at the
nolth eud of the lile of jets, direction
N. 80' \V., vertical angle to to1 of
cloud 11 degrees 30 minutes. The
southernrnost jct lay S. E5' \\r. This
lire of clouils probablv foilorr'erl the
c ourse of the flo rv tlorr.n thc I(ona
slope. At 7 p. m. the high puff was
over, but there x,as a bright al'c of
lighted .fumc billon's with a clark zoite
beueath, the two vapor columns at the
enrls of the arc being the soulce of
fountains on the right and thc jct of
stcam flom the foot of the flou' at the
shoreline on thc lef t. The maximum
clistalce of thc high puff coulcl not have

been more than eight miles arvay, mal<-
ing the ircight of the column 1.6 rniles.

:\t 8 a". rn. ou the molnitrg of October
1 from thc upland could bc seen the two
explosioir vents of Sc'ptembcr 26 about
10 miles away to thc north. T1r csc
were gashes in thc bright rccl oxiilized
rocli cutting through tn-o lalgo coircs
south sicle. There u'cre lincs of rvhitc
vapor and flesh sholt blach la,va flol.s,
antl the t$-o cones la;' pc'rhaps a milo
rpart. \Vhcl exailinetl later, aftcr
rrightfall, orr this dar. thcse uppcr verts
shorvcd iro glor'.

The horst-:s reie left at a high florv
of bronn bloch lava and the rvalli to
the source fountains \r'as acloss sorne
tt,l alterrrations of aa and p:r"hoehoe.
Hr-.r'c coulrl be scen the lile of rift cones
f lom Puu o I(eokeo noi'thn arclr som e
folty cones visible at one time. R,ight
aheacl l as Lr la,r'ge led cone r,ith the
smoke of the cruption. heyolil. \Vltrrr
this cone u'as climbecl tire soulce of the
oulhleal n as r('\ (.aleJ irr 1'1r1e1'r.r,
colsisting of il line of concs, a true
fissule eluptiou, along a crach parallel
to ali the othcls of this rift belt, about
half a mile to the u'est across a plair
of flactured lava. Ilerc great foun-
tains n'c're spouting contiiruously alolg
the Jissure for a thousand feet lihe a
n,a,ll of red. flanres, aird in cletaii they
\\'Lrre seen to be macle of incandescent,
light, crumbly matei'ial, ycllow rvhen it
shot up, anrl rcd rvhen it camc don'n.
Th e noisc l\'as a l'oar' lilie surf on the
lochs, ancl rvas occasioned by gas rush-
ilg through a lava pool fllling the rift,
churning it to a foam, and flingilg up
thc foamy mattcr to soliclify :rs it fell.
The bearing of the fourrtaining pool
flom the led cole was S. E0" \V., and of
Puu o Jicohco from the reil cone S 1{'
\\r. The estimatecl clistance of }'uu o
I{eokeo n,as betu'ecn four arrd five
mi.le s.

Northryard from the lalge fountail-
ing pool the fuming vents follorved a
rift line about one rnile long, the smol-
irg patches a,nd tlriblet lieaps becorniirg
plogrcssively smallcr northu'ard. f,ev-
cling flom the summit of the red corre,
rv hich l'as estimated to be 175 f cct
high, the corrtinuous fountair:rs appeared
to throw their ilcnser spray jcts 150 feet
above thc gcneral level of the glouncl
outsidc of thc hea.pings. Individual
rochet jets \1'ent highel. '\ very [ois1'
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cone a fen' fect to the uorth of the
fountailing pool n'as scnding up such
rocket jets with angry rumblilg and
bloning noises amounting at times to
explosive cletonations.

et : p. m. rve left the retl cone and
proceecled across much faulted groutrd
to the immediatc baso of thc rampart
built by the foultains. From the east
side this appearecl to be a linear struc-
ture hemming in the eastert margin of
the great lava lakc at the southeru eirtl
of the active palt of the rift. At 4
D. ln. \\e rlimbcd ovct llrlsir flous to lhe
iouthe,r' ridge of lil't construrtiorr.. rLow
accessible, though there rvere .i'small
flaming cones along the crack occasiorr-
ally emittilg siuggish pahoehoe lava.
Thls crach extended about tn-o rnilcs
to the south, to judge by four vapol
vents seen in that ciirectiou, The new
lava floods dicl not there extend so
far, but to the l.cst the u'hole country
lyas coveleal $'ith glo$-ing and florving
lava fields. The lidge n']rere rve stood
was 50 feet above the old groulil 1evc1,
and 50 yards north of us stood the
liighest peak of thc ra-mpart v'a11, a

singular structure lvhen seen entl on.
ft stood up as a nal'row slab or shell
confining the mighty fountains, ard its
height above the outside grouirrl wtrs
about 100 fcet. Next to it the fountain
jets sprayeil up continuously half agaiir
as high, the glowirg soft fragments
eternally poundng tlowl upon thc ram-
palt, pla-stering it with the new mat'
ter or lolling noisily dorvn the outcr
slope, giiclc<l r'vith a mottled fiety pat-
teln. This eastern $'all pinnacle fell
o1T to a much lorl'er t'ampalt on the
south, rvhele the spatter constructiotl
\\:as less coltinuols. Throug'h. the
southwestcrn wait the lalic had found
an outlet, and here in a golge 40 feet
r.ide rushed the main lava flow like the
sluicell'ay of a dam. Tliis flow, only
100 feet lvest of us, maclc a fiely river
rvith curent estimated eighteen miles
per houl and srl.eepiug along a nearJy
stlaight course for 300 yards to the
south, rvhere it beut to a coulse about
S ?5' W. aird appea.red to piunge over
a fall into a brightly glorving abyss
beyontl. The stream appeared s!allow
rvilh many standing u'aves and bright
grottoes along its hanks. It brimmed
l-evel rvith these banks ald occasionally
overflowecl tliem. Another stl'eam flow'

130

irrg slowl.y lr.y 1,31xllg1 to tlre firsl otre
eril u est ot' it. 'lhe t'ume f rom lhc
rift vents rvas oppressive and hacl the
usual foundry smell Tvith some sulphur
iu addition.

The rvestern side of this lake of live
lava rl'as obscured by fume, but from
u'hat could be seen of the fountaining
belt u,as not less than 100 .feet wide,
and this belt stoocl over the rift zone on
the eastern side of the lake. This lake
of foam could not have been less than
from 200 to 300 feet lqide towarcl the
rvest, and some 600 feet long in a north-
nortleast rlirection. The writer ob-
tained onc glimpse of the lake surface
by climbing the lampart at the north-
east encl where the summit u'as only
40 feet high and the fountaining Jess

violeut than at the soutl,L. The heat
was irrtolerabie, but by choosing a mo-
ment when the f alling of f ragments
was at a rniltimum, it rvas possible to
selamble to the edge, look in, and. then
beat a quich retreat. A definite lake
sulface of heaving, foamY lava laY
about 20 feet below thc edge, and the
lampalt curvecl off to the west, indicat-
ing -the presence of a lor,ver confi-nilg
be-nch or shore in that direction of the
same general quality as the spatter wall
on the east. ProbablY the Pit n'as
somervhat of horseshoe shape with open'
ilgs to the rvest.

Next north from the fountaining
lake, following the rift line, there was
l gr;oup ol flaming and spraS'ing corres
cortairirrg eleven live vents and tlre
rListinctive type of activity hel e was
violent explosi,oir arld much spilliug
over and rocheting. A large orifice il
a oorle rear the south end of this group
r.as named the (rgrou-Ier" becausc of
its spasmo<lic. arvaheuings. when _it. be-
came very noisy, some of its explosiolrs
irrvolvilg distinct combustion of gas
li.ke the-exhaust of a petrol engine.
The noise of the main lake "w'as com-
pouncleil of rumbling due to the rush
of gas through melt and a steady_surt
souird. due to fragments falling back
in a showe r. The " growler " antl its
neighboring vents atlded irregular 

_ 
tle-

tonations and crashes to the continu-
ous I'oar, so that the total n'as much
like the noise heard whetr an observ-
er loohs down upon a factory city from
surrouncling heights. There \lras a
distinct suggestion of traffic and me'
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tallic clangor in the hubbub, but it was
not ovelpoweringly loucl. The t'growl-
er " threw small glon'ing fragments to
great heights, and these rryent up in a
splal', sometimes inclincC from the ver-
tical and falli.ng outsir[e of the cone
s-hence they came. The noise at rare in-
tclvals became a deep heavy booming.
The group of cones here under consiiler-
ation will be refcrretl to as the middle
zorre lying bet rreor th e main lake
south, and a linc of small but active
vents ncxt to the nolth terminatetl at
their north errd b1. a small eone clcs-
tined to gron enormously tn thc
course of the next thlee lr-eeks. fn
older to simplify description, this will
be referred to as the north crater,
ancl the main lakc south of the middle
zone as the Alika crater, for it was at
this lakc that thc Alika flow took its
rise.

Tn order to .show the rapiil changes
which rvere taking place at the source
rift, the folloning notes indicate the
times during this eventful night n'hctr
nen' featurcs developed:

7 :.i0 p. m. Durirrg a second visit to
south ridge, the flow near its eas-
cade source seen to overflon' its
east bank and made a fork
spreacling eastrvald, n'hich x'as
short-livecl.

E:00 p. m. In main lake, from a point
600 feet east, vertical angle to
top of highest flung visible frag-
rnenfs lE'. makirrg maximttm
height at this time 200 fer L.

Change in colol of fragments fronr
. )-elloir' (1100 " C) r'here fi.ung up

to chellv retl (800" C) in failing'
Size of fragments up to maximum
cliameter of 4 feet, some of rn'hich
droppecl in showers on otrtside of
rampart. I{aterial basaltic pumice.

8:15 p. m. South encl of main lake
rampart cavcd in. Thi.s rampart
n-as 100 feet high at the south, 75
f eet hig'h in the miclclie ancl 40
feet high at its irorth end. The
"glor'lertt vent of miildle zone be-
c ame mot'e noisy and starteil
fountaining in adtlition to spraying.

Flames from the enil vents were
seen at night to be colored bluish
green to violct. Over the great
fountains were banners of nearly
colorless transparent flame, 200 to
300 feet higher than the fountains,

surmounteal by salmon eoloreil con-
densing fume. A flutter of yellorv'
recl marked these flames, antl there
n'as much bright green where the
yellow reflections on fume stream-
ers blended n'ith the blue flame of
burnirrg gas.

The heat was sufficient to make
for comfort 600 to 700 feet awaY'
temperature of the outside night
ajr 45' to 50" F. The light illum-
ined the llhole landscape a half-mile
away.

8:30 p. n. Heavy boomings, apliarerrtll'
from northcru Part of mzrin lake.

9:00 p. m. All three zones along the
rilt n ere in violent activity, about
one hunclred fountain jcts in the
south lal<c, eleverr vents spraying
and spilling ovcr their flanks in
the midclle cones, anil the north
zonc flaming and fuming as far as
the north cone, nrhich now began to
floocl its flanks in a continuous
goltlen sheetl from its mitldle a
Iava geyser spouted uP,

The midille zone now began an
increase of fountaining' making
overflow floods in a bright-1ine pat-
tern of black ancl gold, ancl a
brilliant pahochoe flow started
dorvn tho ea.st slope flom the
overn-ash ancl movecl southrvard
along a depression at the imtnedi-
ate base of thc main Ia1<e ramPart.

9:30 p. m. This flow was now a strong
current of lava follon'ing the gen-
eral south slope of the old grouncl
east of the rift line. A veering
^g'ind to the northt'cst brought
pungent gas vrhich ma.de the eYes
smart, and the great column of
fume-clourl, many huntlrccl f eet
high, topped by immense cumulus
billows, came overhead so that a
.fa1l of light pumice lapilli shower-
ed about our bivouac.

10 to 11 p. m. The new flow moving
south progressed a quarter mile or
more, bushes were burning at its
flont, and the midclle cones feeaiing
it, including the /tgrowler,tt wete
Eolilen with continuous overflow.
The bed of pumicc ia-pilli between
us ancl the main lahe rampart was
irow buried uuder the ne'w flow antl
it rvas no long-er possible to reach
the southern ridge for views of the
Alika flow on the rvestern side.
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11 :00 p. m. The ' I gtowlel' ' ' rvas no ''v no
lo'nger noisv. n'lore of the gas clis-
tres.sing to eyes scttled about ust
aplarcirtl;- f rom the new flow' This
qas hatf iIrc lounJ Iy smell., and
sccmcd vorl lten v;. A gas hazo
bovercd lorv over the eastern lancl-
scapc, :Lttd tlre upptlr fumc column
n-ai bent ovcr ill an at'ch to thc
sorrthrvest, abovc tlto lirst uplnsh,
suggcsting I gns like carbon dioxit'[c.
ThJ gas -l'as cluitc irrespilable,
ruhen'encottntcrccl near a vett. A
l.hitc butterfly killcd by the ga.s

was f ourcl iIr a becl of pumicc. No
sulphur odor was detcctable in this
particular gas.

12 nilidnight. About tlris time it bc-
c:ame-ovidt'nt that the increased
activitv of the middlc cones making
the rerl- flon' had tlePleted the
southern fountails, for their height
rras less and the deeP mmble from
them s-as slighter. Trom time to
tinc thc southern lelie hacl revivals
of grcat itrtelsitY, but as a N'holc
it n'as loss active.

Tho ncw south-moving flotv on
lhc on.1 sido kept going all rright
and its foot clisaPPeared. in the
distance, be:rrliug aPParentlY to
the southryest, the direction of thc
land callecl PaPa. It later aP
pearc'il that this flon' sPread
slightly east and moved no great
ilistance. All of the flot's near the
sourcc rift tterc a rough plLmiccous
pahoehoe on the sulface, with aa
effloresccuce ir places; the devel-
opnent of trear'}y continuous aa or
clitLerv surfaces tooli place rvithin
a mile from the sourtle.

Thc gleat gus effervcscence rvzrs u'hat
distinguished this erulition from the
ordinalv phenomena of I{ilauea, n'ith
gases diffcrerrt in odor and probably
,:ich ir carborr. The f ounttrinilg in
its contiruj.ty antl exteirt suggested
Halemaumau in the summel of 1912
r-hcn there rl,ere huldt'cds of violent
and vert' hot fountains playing at
once. But the fluid there n'as stringy
91as". nrlliirtg trtr:,'lr Pele'. lrlit'. s lrcre-
is tlr,' \farrria .l oe fluid is I grltr,tl:rt'
glass, nr:rking cmmbly fIagmeuts .of
lumice flom the instalt the fountaits
?orm, suggesting a disintegration in
the air and an cvelr firolc rapid cooling
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effect than is preserit at Halemaumau'
The luminosity anrl heat effeots are
much tltc sa,me, but thc Tlalemaumau
gtolioes arrd cirl'olas of conlirred vis'
eous lava altpolrr to 1;t" t'1 s Io{lcr
than the l{auna Loa vents. The rapid
cooling of thc \fauna Loa Pumieeous
lava -mahes the fountains scarlet irr
dlyt ime. rrlrcreas :r bright orangc is

tlre rul,'tt K.ilauea for the g|ollocs nrrrl
centr:rl fountains. Thcre was no great
quantity or mat of filamentous glass or
Pele's Lair foutd near tle Mauna Loa
verrls, llrouelr ptrmice lapilli had short
rrcedlt,s o{ irLch material attached.

The color cllccts at sunclowu at the
rif t source on Mauna l-oa rverc gor-
loous bo\ orld de s, r'iJ'1 inn. Ov"r the
scarlpi fourrtilins tosc tbc shecls ul red

anrl green flame toppecl rtith Ii ac fumcr
against 21 murky green or lilue-gra,y
background. Above rose the. great
buff iolored volutes of cloud, with in-
tlivitlual billon-s coffee-colored or btolvn.
All of this n'a s bached bY an outer
sl(y of tlecpest cobalt bluc, u'ith
noi'mal distant horizon clouds of pearly
qra\'.
- At 4 a. m. on 'l'hursclaY, October 2,

191!), the invisibie gas becamc intolera-
hle t.o both e.yes and throat ancl we left
our bivouac antl moved to the east
about one-third mile where the air s'as
normal. There had been some collapse
of the easteln ramPart of the lake,
maliing its profile selrate, but this was
quickl;' r'epailecl by bachfall ancl splasb'
ings. \Vihen t'e left at claybleah the
foiurtains were unchangedr the east
florr l'as sluggishly pouring southtqarcl
ancl its soLrrce cone appeareil eroiled
dorr n sornewhat by the ilcessant
slrilting over orr all sicles v'hich was
still iri progless. The north cotre liad
also contlibutetl to this florv, so that
both the midclle ancl nolthern zones
of the rift zore \\'e1e overflowing don'n
theil east flairk, the floods united in a
stream nhich moved south parallel to
and beside the rift ritlge; the strcam
hacl two or thlee marginal lobcs which
forked off from the main flow and
ti'ickletl I fcn' 1'ards to the southeast.

\\re alrived at the place where the
i'iding animals x'ete tetherecl at I a.
m. after threc and tr half hours walh,
lotlc southeast ovcr pahoehoe lava to
the timber', ancl coverecl the I'ay back
to camp northn.ard bJ'the trail. arriving



11:15 a. m. Out of five days spent at
tbis forest edge tu o n erc t ainl', strg-
gesting that this is a climatal line,
n'ith clesert beyonil to the west at the
flow source.

Thc Lat:e lllotr: to tltc Stn. Tlte source
vents openecl about mitlnight, Septem-
ber 28-29, and the flows sprcacl to the
southwest, the first rush quicklY
reaching the steep slope of llauna Loa
in a diiection S. 60" W. aud curving
thence eastu-arrI to S. 78' \V. through
the lands of Kahuhu, Kipahoehoe and
Alika. At 6 p. m., Septembcr 28, the
flon' rvas rcported three miles east of
the maiu highway in Aliha, at 9:30 p.
m. it crosseil and destrol'etl the road as
a stream of aa some hundreil yarcls wide
in Alika, and at 4:30 a. m., SePtember
30, the stream plunged into the sea at
the Alika shore over an older florv
of the same sort. This shore consists
of a narrow platform of lava flows
about a half mile wide, fronted with
a tn'enty- to forty-foot cliff over the
ocean, and backed by a stccP b1uff
rounding upr.arcl into the forest lands
of the mountain. The roarl clossing
was tn.elve miles anrl the sea contact
fourteen miles from the source rift
following approximately the course of
the flon'. The stream continucil to
flow as a lava river for ten daYs.

Manl- pcrsoirs visited the flow b)'
sea ancl on lancl. There was a succes'
sion of short-periotl shallow- ticla,l
waves ranging from 3. to 14 feet in
height during the flow into the sea,
-n ith maximum 'nearest to the flol,
delta, and on the third daY of the
period. The rvatern'as hottest north
and south of the delta. Noises rryero
hcard unclerrvater of seething ancl of
tapping concussiotrs. The uprush of
steam rvhere the lava made contact
with the sea carried up roch fragments
and sancl ancl built a black sancl cone.
The lava "rafts" ol blocks of bench
nagma r'hich rollecl dorvn the live
channel, \\'ere seen to bob uP, mahe
surface steam. ancl float out some dis-
tance from the shore r,ithout sinking
at first, as though buoS'96 bY the
hot gas irrflating lthem. Ligbtnings
srere seen iir the steam column, Thcle
was much mutldying of the 'lvater and
fish nere killeil in considerable number'.

The rvriter is intlebted to Mrs. Jaggar
fol data as follows, flom her observa-

tions at the points where the lava
vas flou'ing across the road and into
the sea Scptember 30 and October 1'
'lr'hile he n'as at thc source. \\ihere the
flow har] first crossed rtas 200 feet north
of a lumbet camP in the forest. This
lava was on September 30 at 1.0 a. m.
blacl< aa on the surface, but gJolv ancl
flames were seen all over the flov'.
Onc lobe lvas moving slo$'ly down the
slope 200 feet back of thc houses lvith
a. rolliog motion. The roadrvay followetl
the contour of the mountain tov'artl
the north, rvith the sea 1600 feet below
on the west down a steep sloPe, and
the hillside above rruhence the flow was
pouring was all forestecl with high
ohia gron'th. The lobe in question
pushetl very slortly to a pile of cord-
n'oocl and set it afirc.

On looking north across about 500
feet of black clinkery surface, ihe
party coultl see a foaming torrent of
liquid lava making a noise like run-
rring nater, sith sl'oe(l r':rrling at
differenl times and in diffcrent p)aecs,
estimated fivc to ten miles per hour.
Great raft blocks of lava, rerl hot or
biack, or red belou. anrl black above,
rode a.long n'ith the current either
smoothly or rolling over as though
striki ng on the bottom. Sometimes
these blooks broke up, cither quiet-
l)' or rn'ith some spraying. There
n'ere clull distant explosions heard and
small nearby ones. Later at 5 p. -.
these explosions rl'ere sm:rli antl in-
f requent. An islancl of unconsumeil
trees comprising five or six acres of
ground rvas standing on the uphill slope
100 yarils from the south bank of the
lava 1ielil ancl therc some cattle werc
imprisoned, cluietly browsing. On the
oe ean sid e a gl'eat column of vaPor
thousands of feet high rose from the
shore, spreacling above into a broatl
cloud. As the dav advanced this made
a great :rrch of cloud to the east, join-
ing with the eloud from the source
vents, and at intervals great drops of
water fell. Two houses and a consiil-
erable quantitv of the drug an'a-root
n'ere saitl to have been burnecl.

fnspection of the foot of the flow at
the seashore three miles north of Hoo-
puloa village $'as accomplished by
riding and walking through heavY rain
shorl.ers across the oL1 lava shelf until
a rvall 15 feet high of gloning aa lava
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blocked progless. Going around . a
corncr of'thi"s ort the ocean side, I'ith
orrlv a sh*lf l2 I'ect rr ide to stcnd olr

urri a cliff helon abrrtling on docP

r-ater boiling hot, all that could be seetr

las the falf of ]rloclis of incandcscetrt
lava tumbling irrto tlie sea, lvhere thc
rvater boiled and tlic steam vapor s'as
so clense as to f og thc vierv' The
ratet rlas bubbling and dead fish of
nranv colots floatecl in it. For 50 or
norJ feet out to sca from the base of
r fre grcat c,,lttnttt of llrl'or rrlticlr rtls
1;.ln- 6l'posile the lrrl chltrnel somo-

ruhe.ie 6evo,rd, thc n'atcr was dotteci
n'ith smal1 jets anrl sometimes a srvirl-
irr,, " steani snout " or lorrtlJo effcct.
a lout of {rro'in rliamotor, *otrtd ri'e
from the rrater a feu- feet an'ay from
the mail steam column antl join the
clourl above.

Somctimes a sholver of small roch
f r','Llments olrh trr o or th reo inches !n
rli:rmet^r.rronl,l bn icttcd up flom a

placc iu the water close to shore, each

i'roic, iile l,'llorrcd hv a lnil of lrpor.
io hcir'hts l5 or'20 feet rbovo lhe sel.

On iletulning to the flow at thc road
a-t 5 p. m.. it-was noticed at night-fal1
that ihe flor-ing lava eha.rncl hatl a

ilark zone tlown-ihe mitlrlle shar-1ing off
to bright red at the banks. The trecs
at the" uppcr ctlge of the forested isl-
and broi.e into flames, causing the
imprisoncd eattle to bcllorv in distress'

*ext day, October 1, at 12:30 P' m',
the channei'stream rr'as lower a'rtl only
haif as wide as before. Tt hail been
about 250 feet n'icle ancl its width norv
rvas 125 feet. The jslanil was smallcr,
as marv trees harl been overrvhelmed
and tbL margilal tlces rvere siuged'
The lava 1leld u'as generallv lcss hot
ant'l its total wirlth acloss the t o:ld about
1000 feet. The odols I'ere mostly the
foundry smell, but coal gas -\ras -per-ceptible at the eclges of the flow;
probab)v from charrecl vegetation-
There was noticeable dizziness and
shortness of breath in those rvho stood
on the edgc of the lava fie1cl for any
lencth of iimc. ThP rafts were fre'
ouertly much largct' than those of the
da.v b"for". The-nhole eourrtryside in
thc evening rvas bright rvith the reflect-
er1 light friom the alch of cloud- above.
The 

-lobc back of the }ouses had
adva,nced a ferr feet but aPPeared
st ationarl'.

Oetober 10' 1919'

The high gas Pressure of the Ha-
*,a,iian la-va co{umn during the week
endirrg Octuber'10, 1$19, ltept l\[.run:r'
l.ur i'ri intorss xctir ity ul fountaining
rrrrl dou ins at tbe Knhuku rif t source'
ulrilc 16a "1 

".p9ust' rl Kilruca rtas a

continur:tl slight subsidenee of the crags
in Halemaum-au, the lakes tending also
to sinl< somewhat rtith rccovely toward
the end of thc rveck. The Aliha flo$'
from l[auna Loa ceased moving on
October 10, the source vents shif,ting
the clischarge northwald so as to floocl
rew c"oord. The Postal Rift flow in
KilaLiea crater ircreased in rrolume ancl

st I ee rl.
( )fucpl v11or.) cxpcditiorls \rere mrdo t9

thc Alika fow October 6, and to the
sourcc rift October 8 to 11, both in
chalge of the w'riter, the last havi-ng in
ricw-the ccillcction of gas from Mauna
Loa, samples of n'hich rvere obtained
rqith vacuum tubes.

Local seisrnic movements in unusual
numbet Ir'grn to bc r.gist('lc{l hv tho
irrstrumenii of thc \\'hilrrcv J.aboratoly
at the Kjlauea Observatory o.n October
5 antl thcreafter. Iourteen sliochs were
rccordccl in six days, as weli as numer-
our strorg spasms of tricro-telt-rror- A11

but tn'o <.if the slrocks t'erc feeble.

.v' L Activity of Kilauea Volcano.

Thc measurements f or the six daYs
October 4 to .10 indicatccl continueil
loweling of the general level of the
Halemaumau lava column but at a

r'lecreased late. The central bloqhs of
bcnch magma subsidecl 2 to 3 feet,-and
thc margiiral stations 1 foot or less'
I-r-ntil Ooiober 9 the lakes sank 4 to 5

feet, shorving recovery October 10.

An examination of Halemaumau ol1

Saturdav, October 4, after the rvriter
letumccl from his first Ilahuku expedi-
tion, shorved that there hacl been border
slrrmpitrq of ihe herrch rtta;tna alotrq tlte
o1,l ltrll-crnck )ine south, southcnst, on5t
arrd rroltb, lbet'e was some collapse of
the central region apparent, and the
eastern and northern lakes appeareci
rather high relative to their banks,
but the southll'est ]ahe ancl west pond
were low. 'Ihe Postal Rift flow con-
tinued its outpouring u'ith somc slach-
cning ol vigor', fillirtg tlre glound under
the troltL end of Urveliahuna bluff, lbe

{-'r.
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gas making a great incrcase of yellorv
sulphur deposit alounil thc source cones
100 yards tortL of Ilalcmaumau.

Il thc region of Halernaumau proper
there hacl been slippiirg of stones on
the south pr essule r-iclgc and otr the
ilner face of the northeast ridgc. Frorn
the east oone locality, both to the rlorth
and to the south, the wall v:rlley had
developecl exterrsivcly so that the stecp
infacirig escarfmert of the northeast
ritige stoocl 30 fect above the smoliy
clepr essiol.

Thc south pold rtovi. s'as cruste<1 over,
its sorithcrl dome gotto beiug large rvith
a fla.ming chimney on the face torvards
the pond. Therc lvas some breahing up
along its northenr margin. The maitr
lahe shorvecl sluggish eastrvarcl strearr:L-
ing, ancl thele r.elc continuous fouutajns
in the southeastcrtr arrcl tioltheastertr
palts and a steatly cultclt pciurt-rcl under
thc hanh nolthn'ald at tlte eltl of thc
northeast cove at a I'atc of about 4
miles per hour, suggcsting the folmcr
cascade at this place. Ncrv spatter
ramparts had been built arorurcl the
lake. 'f hc cr':rg blooh on thc nolth
sidc of thc lahe rvas becomirrg isolated
like the south island, zrncl this ancl
the other cliffs of bench rnagma sur-
rounding thc lalie stood from 20 to 30
fect high.

Bubbting noises rverc sti1l auclible
uncler the east cone ancl tlisagrecable
sulphurous furnc arosc there ancl from
thc wail crack farther irolth.

The nolth lalrc shon'ed trvo or thi'ce
bolder fourrtains, and *'hi1e the south-
crrr rvall still remained 30 to 40 feet
high, the bloch betn'ecn the tx'o celtral
gulohes htrd slumpcd considcrabiy. The
okl rampart remilant above thc lalie on
its lvest sidc n-as tilterl southwarcl to-
'narcl thc ccnter of Halemaumau. There
$,as somc fla.ming chirnney action abovo
the live grottoes. The lahe stood only
from 3 to 8 fcet beioiv the rlorthern
banks as the groutcl uorth anrl cast
had lo'wererrl.

The lcst pond rr:ts agrirr rtt o1'ctL
pit of liquid lava, 30 feet in cliamcter,
cxhibitiirg rsurface streaming torvalil
its southwest bank. -\ platform sepa-
latecl it from the southwest lake anrl
the lattel stood lorver than thc pottcl
ancl 12 fcet belon' the platform. The
surfaco of the lake shon'ed bright lines
lvith streaming action towards its south-

cast alrl northcast covcs. Tirc rhythmic
founta.in of the lattel cove hacl rcvivecl,
exploding in large liquirl domes at irr
tcrvals of a miurte ol more against
the bank ou thc south sicle of the
tunnel leadilrg to the ccntlal pont1.

The tr,vo live soulco cones of the
I'ostal Rift florv both hacl open flaning
u.indo*.s and a thiriL group of coues all
covelccl rvith sulphur: ]rail been forrned
:l few paces to thc south. Through the
n intlorv in the mictdlc conc the lava
cotlcl still be seen boiling up arrd ru.sh-
ing n.estrvard about 15 feet belorv the
orifice. The odor of sulphur vapor was
strong. At night the lahcs \vere very
bright and tlic Postal Rift flol. broke
out aDcl prodiiced surface stleams at
several placcs it the rortliern part of
Kilauea cr:rter.

Ol Octobcr 5 and 6 thc bench mag-rna
u'as Itatirrnagy and thc north lake
fountains rvero high elough to bc plain-'Iy visible from the Obsclvatory. The
Postal Rift flol' corrtittued its progress.

On October' 7 al 5 p. m. trvo gas vents
were spurting in the south pond antl
thele rvas clacking :rnd foundclilg in
the main lake l'ith slight castrvaril
stlcaming. Thc laire stood 25 feet be-
Ioll'the 1'rench at the rrortheast cove.
Tirere was iircreasecl sinhing of the
bcrch magma adjacent to the main ancl
north lalies on the east, ancl much fumc
roso from thc ilfacc of the northeast
ridge, The nor:th lahe rvas quiet. The
lava in the irtelior of the I'ostai llift
source corL's r-as somewhat lorr,er than
before.

On \(cdnesclay, October 8, at 3 p. m.
thc lahes appeared lon'el aud the fumcs
delscr. Tn the southn-est lalie a ccntral
fountaiir lras playing ancl the strcamiug
n-as torvarcls th.e east and southeast.
Ll the main and north lahes therc r-ere
active ard lrumcrous borcler fountains,
anrl again the eastrvard currcnt of the
ma,in lakc cndecl in a pronounccd iu-
lush undel thc b:r"nh at the northea,st
covc. Thc Postal Rift cones arrtl tire
cracks ailjacent covcreil uprvelling lava
es active as usual.

On October 9 at 1:30 p. m. the lakes
r-ere lower' -still, the fume u'as moder-
ate and the lava under thc sourcc cone
windon' of tlLc Posta.l Rift flor'v was
sliglitty higher'. Tn'o gas vents were
flaming in the bank of the south pond,
ald a crevasse south of the pond rvas
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open to depths 1on'er than tiic pond
sirrface. hi ttre main lal<e the east
strca-mittI contintlPd, q ith numerous
holiler fJunteins. artd thc betrch at the
northeast cove siood 30 feet above the
lake. Tq'o gas vents in the gulch cx-
tending bacli from the northeast cove
and 20 fect from the iake edgc I'ere
hissing loudlY and sPurting luY,u

sligl'tiy. About l:10 p' m. tbe nortb
ialie n:cs scen lo h:llc I sinkiug speli
to a level about 8 feet below the north-
ern banl<. It had been up to the lcvcl
of the banl< during thc clay and hatl
siightlv overflon-ed on the northwest'

iln bctober 10 at 1 P. m. the lalies
were higher, the northeast cove bench
standing 25 feet above the mailr lake'
The soith pond and main lalre n'ere
rnuch as bef-ore. A current poureil into
a tunnel at thc northcast cove and
there rvas much noise from the gas
vents in the adjaceut guich. Poltions
of the mailr lalie $'ere crusted over'
The lorth la-ke was brimming level
rvith its banks and hacl again over-
flos-eil its nortltwestern rampart, this
being partly duc apparently to subsi-
dence of the bench magma. The east
cone and the northeast n'all crack s'ere
rumbling. Again the florv lava under
the Poslal Rilt source collcs appeared
higher.

fL Activity of Mauna f,oa Volcano.

On the aftelnoon of October 4 light
southerly brcezes procluced genelal
hrzirress, oecc.iottpd bl lhe Kchuku
errrntiorr thc fume colttmn of which
.o.,i,l b.' seen diml;', ancl at 4 p. m. the
sun appeared bright red. C)rr succeed'
ing days calm rveather with sorno
thirnclcr antl cliffuse lightning was
accomparrietl by much smoliiness obscur-
ing the view of lI'auna Loa. The
smoky atmosphere extended all the way
to Hololulu, n'hcre it s'as said to fog
tl-,o vielv of weil knori'n nearby land-
nL;rr'lig. On October 9 the light f t'om
I\launa Loa rvas very bright at 8 p. m.
aud theleafter.

Progl'css of tltc llil;a, I/ott:. The rl'r'it-
er visited the Aliha flou' at the road
crossing 6n octobet ti at I 1'' 1n' The
florv on U, tobel I hrrl mcde tn'o adtli-
tional short alms through the forest
on t.!'e ]iona or northern sitle, both of
thes+ crossing the roarl thcre nud
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e xtenrling tlie <lamage alreaily dono'
'lhis maii, ihe actual lengtlL of roatl-
\\ av (l( r11 1'r'cd oi er 2000 fcet. Therc
1,,,,i 1,,. n t,lrr,lercy I'or the lava channel
to narrow itself within delinite banks,
rvirich were rron' about 40 feet aparl,
arrrl tiirs channel lay on the north sirle
of the forested island, about which the
flor- had forked. From time to time
overflows of the ohannel s'ere still
occurring, which adiled layers to- the
fielcls of-iough aa on both siiles of the
rchanneL and. ocasiolally these over-
floq,s came very suddenly and stampecl-
ed the bystanclers. There were still
occasionai puffs from the ocean, but-the
corrtiluous column of steam there ha.l
ceased.

The threc features of the molten tor'
rent whieh was rushing through the
gorge at the time of the writer's visit,
ivhi"ch were most itnpressive, were the
noiselessness of the movement, the
standiirg r.aves, and the rising an-d.fall-
ing meclanism. It was now po-ssible.to
rr,illi out ou tire aa anil stantl on the
river's brilk. The stream rvas bright
red, v,ith clarker blotches of rafted
maierial, Iarge ancl small, in the middle
zono, cn,l btighter incaltdescence nlong
iLc banks. The uPhill sloPe of lbe
steepcst part of the channel was here
about 8 degrees antl good-sizecl blocks
of bol'lders occasionally rotle over the
crcst above ald came down the middle
of the torreirt, riding easily, but some-
times surging froln side to sicle anrl
rolling ovir Cs thoug)r stliking on 1he

bol lom. The largesl blocks seen orr

this day rvere 10 to 12 feet in diameter.
A11 along the coulse of the stream were
stancling:.rvaves such as one sees above
a lapid.or u'aterfall in i1 river where
tlie irregularities of the bottom take
effect in' thron'ing the torrent into
uudulations. The cffect in the lava
stream rvas as though the bottom vi'ere
everylr.here at shallorv depth, and per-
haps itself shifting don'n hill at a slorv-
er rate tharr the Iicluid lilm on top.
The distance from clest to crest of these
standing rapids varied from 50 to 150
j'eet, end thc crests tlrcmselves shifted
some\\ lrat ancl new urrdulalions formed
as the rafts came along and introduced
irrtrgulalities ilterrupting continuity of
flow.

The noise could harcily be heard at
all until oue stood on the hot brilk of



thc cirarlel. There it was a siight swish-
ing sound, \^,hich occasionally took on a

dceper note at timcs r'l:Len the lava r"as
rising. ft should be explainetl tltat
the stream came over thc brorl'of a
hill above, down a steep glen to the
fl:rt shoulclcr of tlic mountain occupiecl
Ly tlre load, then bctrt off ilr trvo
sfrright stretches o1'slieht gr':rde. rnd
clisappeared belol' torvard thc sea over
the bror'v of another slight rise. Thc
charrrrel \4as a canyon r-ith the rushing
lava genelallv 10 or 15 feet belon' tbe
bank and in places much deePer.

The mechanism of rising, at the
times l'hetr the deep rumble rvas heartl,
appeals to be extended the r'hole lcngtli
of the visible stleam. The lava start
ed to rise in the channel and in a fen'
minutes it rvas brimming level with thc
bnnks, as though th e ri'll ole mass
inflated at once. There rvas lo s'all of
attded liquicl advaircing from above, rot
rvas there any obvious damming and
pooling to make thc fluid bacli up from
bclox'.- It simplv lose ttitir a. r'umblc encl
it rvas an even chttnce as to rvhether it
rr.or.rltL overflo$' somervhele or trot. As a.

matter of fact, ott this occasion it dicl
overflon' at a point on the shyline down
stream r'liere there 'was a slrort tunnel
iri the stteamrvav brirlged over by
plevious accumulatiorrs. One of the
party clossed this blirlge to thc nortir-
eln side of the flon' and rcturrreil
rvithout mishap acloss the stil1 glorving
aa lumps of the short livctl ovcrflorv.
There was much disagleeable gas rvith
tlre ealbon iron smell.

The melt showecl a granulal textulc.
Rorvs of trces, fallen but not burned,
1ay on the eclge of the lava fie1cls aclja-
cent to thc forest. n[uch of the
verdrrre was bleached but not com-
pletcly bulncd. Hele and there thc aa
Itr,va sho*'ed smooth coltinuous sur-
faces, and the stra.ndccl laft blochs rl.ere
frequently ro[lecl into ball form anci
exhibiteil layers of material n-hich they
had accumulated frorn the bottom of
tlie liver by rolling over and over.

After seeing the marlretl differentia-
tion bets.een the liqui<1 lava in the
channel antl the evident semi-so1id
matter of the channel bottom ancl sirles,
this being thc material of the rafts atid
of the still glorving lava lields covering
hunclrcds of acres on both siclcs of the
channel ploper, the writer surmised that

thele were here prcscnt tn-o kinrls of
magma, just as irr T{alcmaumau. Thele
s'e havc 111e -sharpty clifferentiatcil lake
magma anil bench ntlgma. The ole
flon-s ralidlJ' ancl hccps moltcn tlirough.
the ireat of its contailed gases; the
other bccornes half congcaled, but rr:'
mails mobile, orving to the porous crust
n'hich acts as a heat ittsulator. The
islands l-hich have appeared in the
II:rlemaumlru lalies as upraised pieces of
the bottorn cliffer from the rafts in the
Ill,rrrn I.or'6otrs orrly irr llrlt tlle olre
is vely slorv ancl thc other is rapid;
the one is produced by slon'ly shifting
weights of crust in a pi.t, the other by
ltrpidly shiftirrg torrcnts rolling up ard
reuding thc substance of bottom arrd
barrks. The expltrnation of the domir-
aut :La in tbe \Iarua Loa florv is a
differcrrt matter', rlif6cult of clucirlatiol,
depelderrt ol complex gas expansiotrs
and perhaps also peculial oxiclations
of tho ilol irr the melt.

Srt:orrtl. 1):rltcrlition. to Nottt,cc /iill. The
itirrelaly of the sccorLd Observatory
cxpeditiol to the llauna Lo21 soulce
rift rras as follon.s; tltc loute follou'inq
thc trnil through the .Kahuku Ranch
from thc south. Left Observatory at
Volcaro Houso P. O. Octobcr 8, 1919,
5:10 a. m., il automobilel anive Kahu-
liu Ranch gatc 7 :30 a. m. ; lef t gatc
n,ith pach trair.r I a. m.1 oarnped at
f orest eclge apploxirnately 7 miles
southeast of flon- source 3 p. m.; Octobei'
9, left carnp 9 a. m., ticil horses 11:30
a. m. at aa flon; starterl on foot 12:'15
p. m., crossecl lava flows n'estn'alcl, ar-
riving rift source 5:45 p. m., m:lltirtg
bivouac for thc nightl retulling Octo-
bor' 10, lcf t bivouac 7 :20 a. m., alrive
horst-:s l2:20 p. m.;1e:lve the aa flou'
tocality 1.:15 p. m., arrivc carnp 4 p. m.;
October 11, break camp 9:30 a. m., ar'-
rive Idahuku gate 2:45 p. m. I arrivcr
Observatory h;' automobile 6 p. m.

The party oir this occasion consistetl
of lrlr. ancl IIrs. T. A. .Inggar, Dr. and
flhs. .1. R. Judd. and thc guides,
Charlcs Xfeincche arrd Cleorge Campbel1.
Thele rl.cle foul pack animals and six
ritlirrg hoi'ses in the train. The motive
for the trip n-as to collcct gas rvith
\:tcil[nt trr1,oc. 1o nr:rltc |ccoillrais5ttlre
of thc Kahuliu route, anrl to obt:rin
ncn' data on the progrcss of the erup-
1ior.r. It rras hopctl that by camping
farthcr south than in the first expedi-
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tion a n-ay over smooth lava might be cast of it. Thc fountainilg was quite

i"""iriri"'"rii;; ;;il;;lluai"gilor." i'audible even to the easter' foot of

;; th" ;;;";; ritlf'tuts .r+or:i iaii"a, and this cone ridge, as this_ ha'peued to be

in"'""fl.l"o \\as ev('r'l longer thrl on a quiet spell' The fresh red cindery aa

iil: ;;;;';F";.i"",- o",J"'- :. other- of 'tbe hst strotch !\'as the most diBi-

*lr. tfr. method of approach was much cult rvalking, of , r'll, then tame the

i;;"';;";;;;ssl"g trid ipland on-foot crossins oi-lh''. tlvr 
1.ha11els' 

one of
iilo* tt "' "u.t. 

fh" .otip grouncl, at them 2iu f eet dcep a,nd 50 feet wide,

"i"o",io,i :rr,l,roximat,.l-)' cit00- fcet, u as n ith steep sides. \\'c passed atound

;;;':;;;;i'.;li;;'t;i; meaJos to thc tlre rro.tlL sidc of the Hed conc and

r""irr*&i of ' the" oI<1 aa flow calletl sightecl fountains at 5 ,p'^ m' A

irafr"t. 
-f'"t ira, ald near the forest cr"ev:isse was crossedr 3 -to 5 .feet wide,

".*t"^t;"" 
r'ottitauty' This was reach- ilssply riven in solid loch; this and oth-

"a'-t" tL" Kahuiru-Kapapala trail, s1 itiegular crecks in bro\en grounil
.iirtiifr ih. ",t'""' 

tot'os ot the 1916 maliingj the 'i{t zone which extended
florr tb-rouch koa forcst, much o{ wlrich 1p -\'tr"ula Loa and was bere a mile
-;; b;t;";. and crossirrg thlee stt'etchcs *^irle ou tlrr' o:rst sitle ot' the 19 l9 vents'

"f "fa'r" 
ni*i b"1'on.l ty a wellrn:irked \Ve movetl itr close to thc founlains,

trail. which rvere spoutilg alolg the wholo"-iitt trt" aftelnoon of october' 8 occa- liue of cu'es iuctt as ol october 1' ancl

sional-Jistatrt rumbles of the fountait ot 5'45 p' m' made a first--bivouac at
l-"""* .""1a be hearcl' rn evening tlie 16t .rl'-aIl of broken locks 700- feet f rom

liohteil fume columu t'as magnilicent 15" active vents of the middle glou.q

"tiJ'i"t"l.-i" 
thc light the gloiv illum- *'1ti"L in the vicinity of the'rgtowlet"

i""a u- ,:ippi"d ciuis. The wind was of october 1-2 were now stror:gly. foun-
ouri",:ty ii,a light arrJ the \\ eather rairing, but rol at f.rsi overf.owing ort

good. - the eaitem side' The activity of the

Riding northwarcl October 9 w-e n-eeh had built up and changed tho

ouicklv left the timber, p"rti"g one line outline of the several cones ancl ram-

#;T";;'";ii' .il;".,;riord, -sta"ai"g parrs. The eastern side of tlie Alika

i"t""'"T'i".1" r."t rrieh,'r"a "oii,'g 
a paii 'crater \4'as now 150 feet high and the

of Har.aiian wita geese whi"h-seei,'e,l fou'tains inside shot- up irregularly
velv tame. \\'ie followecl tli" "utt"to 

50 to 100 feet above the rarnpart' less

J"'rli"u ""r "" "";;h" 
;;;"'; 

- 
uo flo* co'tinuously than on october 1' ancl

ilill8b"rr""A*.*-u-'*1fr from 10 to 20 rrrore on the north side, w)terethe outer

feet high, and finally p"""i"ut"a a-bay wall.was now 40 feet high with a' Iarge

;i- thi-'e";; tying "thf 'ani-"f. 
lft."d. flaming hole at its base outsiile and

;\fter mahing u flug,tuti;-on tnp,,*n anothei in the small cone, a' few feet

pushed ol foot u""or**tni* u"a 'oittt" farther rrorth, these pots being 3 to 5

horvs torvard the sourco fume rvhich feet in diameter'
lev on fhe left of the .fiJu"l Red Corre The cauldrons of the middle zone
'"itri* h""ri "rp.aiii"rri-iir", 

;;"";" was shorved incr.easing eirergy during the

*,cst-noi.thrn,est. A nuii"- J,.,t"h of eve'ing, th_r'orrinf .up g'e)-s,er -l-"-t.- 
o{

,;;;;h lava $,as fo'ncl nhich should pumicc"c,us fountaining- 200. to 300 feet
;;;';";;'r'eache6 in"'-the--first place Ligh, antl sometimes subsidi^g-to.growl-
,.,jin t["-fr"r."s, :an olcl H*rwaiian'trail in[ and expJoding, activities ririch made

with menV ancipnt ro"k shelters cIoss- de"ep thudJing.dctonations. A,northern
rl,"'i ni" t,'"1".r,"".'ri ;- smooth gtound lrigir pot oi t-iris group was f ull of lava

;;?;;;l;ii;;-t,'".r t" ir,." il*trc,i'outt' ovcr'flouing its )ip iLuggisblv to t1e

"iJt 
_' 

f fr.- walliing t 
".t-o.a 

*as rliiii- nort6vest, and alio to 
- 
th.e eastr with

."ii'ot *l"g of riin.u*" oo at 2:15 bursts of flame through the crust on

n. m. antl se steercd nv'.o.po=. N' 75' tup' Tlre largest pool helc,also starietl

ii.";.;.;;';;;;; .ir"ri i"rro"r,oe rvhich ov,.t,flowirrg 'rir. spurts^1o thc .ast aud

br'okejlrunt'let.foot.Thelighiwirrd.suullreast.muchasonoetoherl.These
n'as soullte:rst alld tLe founi"-i"a qcre ovetflows a't first wero o\erfloodings oI

;;; ;;tr;^-;;o"gii-to t "-ir""ra 
at this thc rampart, r'hich became sufficiently

i-i-.. 
-li,rtol,ut?ty tfr" 

"lo.rJ, 
,o.n ancl incessani to k""p { ludd.le idly pushing

the Recl Cole appearcii a}read l.itlr tlrc its etlg.e southrvarLl orr t]re east sitle of

;;ri;;;^;il; "iin..ia'itrrro,.e.o,res 
the rifi ridge, while thc *hole fountain-
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nith double sl'irling ard spurting 1l )'?".t1: wicle out into an o1d aa channel

thuugh tlrc lrpri lrc'[ "i,'t"i" "- "--atl 
itl'i"lr . 

u:ts llrct'e' antl thcncc llre flow

lornr(lo ulri,'lr ceugirt 
"i" 

'i;" 'tt';;;;; p"tl"'tl ru'r:r'tls the south-sotrlhnest and

fluitl. One htanclt nrrlt'"'nl trear tho '1isap1'c:Lrcd 
inlu thc tlistance' bulning

souih c'lge oI llro lier')' t;';;;''ti;'p;cl brrslics. nrr'1 mrliing side lobes' and in

irr 1 mor,' d,'firrilc ,'h"":J;i":rl'i;oi[''i rt""1."1.'mnuing on the east sicle of antl

the Alil<r slIcflm, tt'" , n"'ltI"i"i rirt" 1'arr)l"l to thi night f orl of october

thc {lisr.ihutaries rrrd .."i11"ii"."';f 
"l''^ 

i-2. Tl,c rrer'r flo;"corrtinucd all nigbl'

n""a.:a'-.i""t' a.rt". Ti,e 
-g't?o1,roted 

Thc midtlle fountains -i.creascii in

;;t;; of tlte 'r'lit<a "i"tt-upltated 
aa' tiitlcc ancl height' until the wh^ole

;;J-;]i ihe visilile hartlcreil lava near sc'ies of vents there became one glgan'

il;, ;;;";; ..'utt'', to far 
'as 

coultl be tic tirre of ge1'sers tith maxirnum jets

;;i.;;i';a brl tl''" trlgit llgnt c,f -the eslimate.l 5"00 f ect high at rbout 4 a'

;;i;;;,i;-fl;.;,'o1.p""t"a-lo belpahoehoe' m. octciber 10' At the same time the

At this time. flom ? to 8 p' m'' october io'-er tttai" la'he' or Aiik-a Crater' -we'nt
sr.'trr.lr:.'..,"; nJ.'trr"' .rigitiu*i *q" of .r.iir:"r1. out of acti.n so far- as cou1t1 be

"tr.,"ai*i""tiori" or tfr" -tilt u ao."-. J' seen' inough the Alika cha''el t'on-

fait- ol this eftelnoon at the road tinued its strt-:am'
,,r"--i#'t,;;i;";ii;. belor', there were \Vitli refercnce to the location of the

;;;'tilitt'"r"*t'-r'"tat"' oi t]'t Aliha summit of the Alika crater-cone' consiil'

.rr""t.l 
-rl'irich 

causcd visitols to run elccl as about the miilclle of the 1919

for their lives. rift, I am inclebteil to Mr' J' W'

The flou, to tho south, ton,ard Hono- $taidron for aneroid. reaclings made this

rnalino, rr hi, h rr c had n aichcd ior-ing same nisht oll a cone one-half mile

lhc prcrious uIck. by';t';;fl;"';i ih; suullt.oii our location' This cone at

ea_st flank of the *Y,i;i""";"r;; '"" 
""*-it 

his aneroid made 7700 feet, the

.rgrowlcrt' group of cones, was now samc instrument giving 6750 at summit

solidified ancl cool o""i''*o.i*of 
- 
its I'uq o Keokco on same datel true ele-

eourse anrl buried undelr a."p"f,.a- ni utttio" I'uu o Kcokeo is 6870'2 by the

cinder along thc base of the main lake govcntment suIveJI, making aneroicl

rampart. Here a gro*'i,,;';";6 I'ii Eorrcc.tion *320 feet' This woulrl make

founiln'herethecinilerrvhichfiIleditsummrtof\\raldron'shill-'8020--feet'
rras red hot -a uscfui ;;;p'nrf 

'fr, 
correcte'l rer'dins' This hill could nol

makins tcr rrril al I.) i"g ;ili'lii"g.' th" l,ru" b""" ove|. 100 fect higher than

outer c,lge on the east ;f thi-'d;t" n"fi f n" s.urnmit of the Alilia- conc of 1919'

n,as higher tha. rhe d;;r;;;i";";1t-e i"hi"h in tur' rvas 150 feet above the

basc of the r':rmpalt. rs rbougl) lhe gcrreral old' srorrnd le\el' Deducting

fo'mer flotv t :r't somc* hli ;;;if;b out E;r, fe-ol {rom 3020 givrs 7770 feet as

it "'-ia,ir. 
p"i.t of its .'h;;;i.^--- ground level at Alika cone. Tlre con-

This fact cietermined ttl"-.oo".n e1 21 Ftructctl summit of the A]ika Conc

nerv flow of thc same ";;;";l;t;\t-hiofr 
I oul'l thus be at elevation 7920 above

clcvelopecl lapicl progres'J'iilii'*o'p"i"' y11,r"1'tt' The distance of thc Alika

The foultaililrg and otr.iflot" ui tL'" Uole from Puu o Keokeo can oirlv be

middlc group of coles bv this time liacl approximeted by angles r-earl with

vastlv ittrlcaso'1, ,"a"irt""'toi="- i'ta rrlrtrsit flom tlr" Kilruea observatory

;;';iii"i'i,;;"" -ri,i'l."i,rltk"1i,; .;;; "".the 
smoke of the eruption, anci hv

on a rocky t:oast, ttt ."i;,,;'d1;;;ni'it'ls esti*ates matle by eye' Estimates

lo.ncli.g, n'ith much ';;;pT;;ii;; ba'setl on timc of n-alking' in such

along with splashing sounds. The fouril ground' are wholly unreliable' Until
lains of tlie middle 

';;;; ;;; 
-oor* Bo""t"^ent s.rveys. are''made' the po-

beatirrg ,lou tt atrd .,..1i,i* ,t\;)' i;;t; sitiorr^ may be p'ovisionally statetl to be

os n ramperts nnd exlirsive go1'1orL five miles N' 10" E' f rom Puu o Keokeo'

floorls poure,l ovet itt ;. ;i;;;;: l;;.;;: . 
Before midrright the 6orv oil the east

makirLg sutgcs itr thc ni'rter pool nhich side be:'atr to burst tbrough its rlestern

niletl fol*ard to thc ""ii''i'r"t""'it "l "qg" r'-ul sond totrgues"irr the dilection

il;;riJ"ib;;;a;; ;";;';;;."-il;;;;.- or-our bivouac' rire hlle or rountains

iii;'i:1.;?;;,1;;'d'.i;;;;;;;;s;;th" extelded rcr a length or 400 reet

brrse ol .\likr corre rrtf,art' Hcrc thc thrurrgh all tlre corres and pots of tlre

flon bent essiqard."i"l;;;'" i""ti i6o tiddl-t 'ono' 
lhc southetnmosi of these
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making a torrential rlon'npour rvhich
accumulated be lorv in high rhythmic
surges of the poril that oven'an the
cratcr edge aril so fed the flon'1 ro
single ch:r.nnel t'as formt'll. The surgcs
fitled thc sadalle ar(l certainly over-
flol-ed westn'ard also. The long ram-
palt of the Aliha Cone non' stood ilarli
and quiet against a backgrouncl of fume,
but therc ras glol. belortl fiom the
g'estern 11<ir s. The flol- ort thc east
sicle movetl steaclily but not rapiill-v,
and its sulface buliblcd, flames shcit
thlough the liubbles, it showr:d foundcr-
ing crusts, its borders niade toes of
pahoehoe, and its motiou rvas most
rapiil t'hele the florv bent castward in
a l<ind of cascaile. The nen sitle lobcs
verc spreadilg from south to north on
the east sidc anil our bivouac \ras
hemmed in betn'ecn a very rough aa,

channel of okl blocks ancl thc widening
flor'. \Ve retreated across the aa to
higher grouncl 200 ya,rils farther east,
and finished the night there.

On thc north side of the astive cones
one of the r''ents ras ovcrflowing both
west and east, anrl the castem trickle
here moved nolthn.ard, mahing the
accumulatetl pool of lava on the east
side of the spilling vcnts a source of
florving both northllard and southu-arr'1.
This north flow drvindled iater, but the
main fourtaining continued stronglv all
night. The quality of the fountaining
nas froth-v, just as before, the falling
matr,'rials lighl., the shreilcling of the
upjets very markcd, and the colcentr':Lt-
ed force in a smaller area macle tlte
intensity much greater than on October
1, anil the fountein jets werc higher.
Tour-hunclred-foot jets'!vere common.
In the early evcning explosive rocliet
jets from one of the vents thren- out
some blocks rr.hich were like heavy aa
a,nrl as much as nine incltes :rcross, but
this rras exceptional. No carthquakcs
lgele felt but the deep explosions of
the (rgron'ler" in the earlv evening
made concussions. The fume glow I'as
led, the fountains iu daylight rvere
bright scarlet; at night thev :rppeared

"vellon'a.t the base and recl in the
trajectories and the fume above rvas
salmon-colored. The flames rvere vali-
ously retl, copper green alil bluish.

About I p. m., in order to collect gas,
T took vacuum tubes of 300 cubic certi-
meters capacity, and on attempting to

reach the live flames of the northern
concs fourrd it ncc.essary to cross to
lecu.arcl of frosh flons making gas ancl
heat n'hich *ere both insupportable.
The gas n'as quite diflererrt from the
smohc of the south rampart, n'hich had
beon suffooating in volume but still
somenhat tolelable rvith the aitl of a
r.vct eloth over the nostlils. The north-
ern gases rrerc not visiblc; they had
no otlor except tlre fountlry smcll, but
they corrotled the e)'e tissues ancl
grilipeil thc lungs so as instantilrreouslY
to stop all breathing. A I'et cloth
plocluct'tl no improvemeut rvhatever,
artl therc was no possibility of crossing
this gas belt and surviving, unless rvith
an ox)'gen helmct. Accordinglv I tr,cnt
to rvindn-arcl of the vents maliing this
gas, thinly steaming hot c,racks in livc
flon,s ahout 100 fcct east of the north
rift zone. The cracks haC a tempera-
ture estimatcd 300" C. Ts'o tubes of
gas s-ere successfulll' collectetl, break-
irg tle tips at a dcpth of orre foot
n'ithin the r:r'ack, getting the sharp
hiss leaction of the vacuum, and seal-
ing rvith paraffinecl rubber caps, and
late,r bI fusing the glass. The insuck
dren' in rocli powrler as rl'ell a-s gas'
and water immediatell- condensed on
the interior of the tubes n-hen they
cooled. The samples should serve to
in<liea.te the gcneral cluality of the
l,lauira Loa gas, chalacterizcil by the
carbonaceous fountlry smell and pro-
ducing tbe pcculiar esphl'xiating and
orrcrvi.ting effn,'ts nhirh hnve lueen

desc ribecl.
It n.as cvictcnt that n-e hacl chancecl

to rvitness an important crisjs rvhen the
Alika Cone stoppccl functioning' for thc
Alika florr stopped the next mornilg,
October 10, as reportetl by the guarcls
at the road-crossing.

In the velv early morning hours of
this date there rvas some low fume
dliftjrrq from the nortbwest ubicL Ias
disagree:rble. At davlight the mid,lic
zonc fountains and their flows con'
tinued and the Alika Cone remaineil
dead. The great fume column above
the fountains rose high in still air,
drifting in a cilrus band shon'ing flat
r.'avy iitlges far to the east overhead.
There \(as a continuous shower of
pumicc duling mu,'h of t he night. bc-
l'(,r'e Nld uftcl dalbt'elk. somo of tlrr'
fragmeuts one inch in diameter, light

!.,
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d'nanish orav irl color' These lapilli October 18' 1919'

?;ii'"; ili],.. ,.rri ol tl,(, souyco, fre- Ttre conrhirred ncrivity of Marrrra Loa

^,,nnrrv nirh draun-orrl thr:,'ads tf 
"ra i<it"'ri,jr togotl'et in pouring fortb

i,-li"'l."rr"it'.ir.ii'",t, errd tlris material i."" rpr,""'r 1u"ha.t" rer-chcd^a ''rrlminl-
mltst ltrre frlletr l'or slo'cs of milcs1o ii'n'ai'ti"gtlte ncok cndir'rgottober l7'

i'i,'" *.i Oui;,,g or..lirra'y dar'_time trrae ii",,.ii'ttG Rui,t tuslt of lrv:r to the

i'i".f .. 
' t\;" t!l goo,1 'rreaiher orr the n,l,,ei u,, -\[aurra l.oa. b.v th" Alika rlrrtt-

".i*t' ""4 
a"ri'g'most oi ttt" tt'lp" T]:" tt"ili"r'i'"1 o" octobei 10' 

^-TJrercafter
;;;;;i;;;"4- f oti,'toi's 

'ot 
tt" '"laate itl" 

"io'ui'tai"i.g c'f the source vents

;;;;",,"r" Lrollr rrolsicr'.u,t t,ix-Lat f lan .6iltn,l-'r,r,tl,"n'd in tlre Mrrtttl T-oa

il,."ariitttti;J iotttui"t- Lf-1i" pt"^ui" tiit-"""a 1i" irorth crate'- of 'the serics

;;: ;;;,'"t* l"t toota 
-ttt' tttt't nye i'.came the tlomina-nt one''*'ith {ive or

milc's ncross countrv itiglt ubo"" !tt" *J "ii*" "ttttt 
nt the middle ancl north'

n"i" c"i,",";.'J-t'o"ia lt-n,." the* far ttl 
-zouts 

t'ivallirrg it' -tho- 
outpourings

dorr.rr irr ilrc [iahrrkrr lor,"t'tu".t.. nhcn .n''""-,1i,,g u.,'o.=,tF" Xll-"::ltn. 
11-'p wesi

rrc lelulrtcd tu tt,,' rr",ih g*i" o'i O"to' a",'i-'invarling lbc l'olests of I'epa'

ber 11 *:l*:l,,itl" ?j_.ltil::,.'ui!il';l:1i
seisrnometric R'ecords' l.:*:jl "f#t',f ii-1T,LY"]"t':t 

*;]l:

The instrurrrents of the \Nhitney *topp..t four mi]es east of the Kona

l.ahotatorr'. rt lhc t'li''o''-'to''1" noo"' t'ig't'ini'l' 
-';i'ttn fountlirring .orrtinucd

Xilrrrc;r,.r,ci,,r., I,Fgrsro;ll;'ilt:;i; *'.rn. .rin,,gi] r'l,t .n*n jcls tising- ovcr' -100

nle.ts as folou,s t""'-tir*""i""ittight ro.t ''octal'oo"ity " S:::ll] parties

,{;;,..-i;;'' iilo o.tou." io, roi'o' ' n";;""1']"t"..i1t:1.,i"t""?f'flll; 
created

Tor the N'eeli eniting at 8 p. m', T1i uv-ttrlr.,tt"."tain conclitiorr of the lava
,trr.- O"iob"' 3, thole -norn local carth- l., "pe rhove, 1'rs clitically drngerotls
;';i..;'"f intoq r. m. {fechle)' l"n i"t ir," 

'irrhaL,itants. 
end nrrdc sba'pl1'

;';;;; i; ;"; I 'rs ". m., septembcl 
"'l,r,",it it,n n..n for good iopoglaphie

in ,.li-ht htLi n cll dc6rred). -\ slight *rrr.. Thc governmctrt contour maps

,i'i.,""i '"t'rttqu.i" \\cs I't'gistei-od 
",1'l"tg.-."*i" rrc firrished.-in some of

ii,;;" p. ''.' o"tnb.' 2. -. spasmo'J!: ;h" ;;i;;J.. rr,it. rrot, in, tltwaii' -and
mi(r.otlemor rr as mustlv slight _except ;;;"iJ b; complctod at lhc oarliest

for a ferv strollg spasms Seftcmber 27 unr.iur" oot"' The sequerrce of erup-
' 

^r'a'b.i"t.ij 
r. -H.ittoot,ic riicrotrcmgt ii";;;-;;-M,tono Loa. i-914, 1916, arcl

,,iol i"o,l.r'"t" lo stt'otrg. ]licroseismic i;it p;i"i.- io a pelin; of unusuallv

","ii"""".. .tigt t. ritilng u'as notably ii' ong a"ti"ity, especially.rs Kilarrca

;i;;j;;.;t', wiih some '&th tentlenty i*.d op itigtt" p"esiotc and' i'creasing
i;;;;;b# 29 artl 30. o.r"iflorr-'. s'ucli scque'"cs on former

For the wct'h cudjns at.s p'-m', Tri- ?:::-";T*t1:"d 
t""f 

iflr,ili.i: 'r,',ii".fl

l;*:,.1i;l:T,,'.1;lTi'd;,'Jli,:';u:;';';"J': ]...'l'' ;;' ir,n" p,"n,."t in-trnce shourir

rlelv stt'orrgr: l:l;t il'';:'d';"i"; r; rrot tt"-dis|eq:rrde'l' In vicw of thc

("light r ; Oe tohcr' -2. i''q0 a' m" 5:3G 1'"iu""" iu- nL"tatio"s' lrelbord' ranch

a. m. lfccble\. r '+u 
p."''l'" ($igtii ;';0 Irnds' an'1 sc{tlements' and t}e prcs-

1. m. artrl 5:l l p' t 
"'ir''oift- ftnUlp); elce'oi'a'Na{ional Park irr the midst'

Octobcr 0,4:25 r. m' (slight)- 6:-10 a' m'' it^ttould seem thet tlre least whicb can

l0:26 a. m' (moclerai"ll rztfO p' m' be Aotte i= to provide ndequnte and ac-

(slight)' and t*o o't't"'-tflsht''6il- culate mals of tbc land' Therc tere no

tu,ba,,ces: octobcr 10, 2:20 p' -t ll:t,*;n;i,t,:l';'J'J'31 
tlf,ll"inltl"l;$

lfael'lel. -{ teleseism rcs I'esrstereo "' "'r',,0'iii." g"i"ti" has set'forth
;i"r,;; p 

-m 
;'trciou"r g' Spismodie lele

microlrcmor io"r"u.J,i'tt;o^ ttigttt' to thet fant on cach occaslorl'

slight nith o""..ion"t"i'lo"c'"t1';tt' I,n Kilarrec ct'atel dtrring the rveek

after OctoL,Pl'6. tt"'l*onin miirntiemor' ""Al"g O"t"UeI l7' tlrc|e nas cotrlinued

l.as moclt'rate o"a *i.t]o*tit*i""*otiott incr"ale of overflorr-ing of the northeru

;iisi,; riLli s 
^ ";.'"i;';;;i";'";;; f,i".l;o"l,ti'J T,li,1";:;;';l:'#.J:l-.lrottuPt thatr befotc'
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lnau bcnch lava, the floods originating,
as fol months past, from vents of the
Postal Rift a.rea a fcrv hundred feet
nolth of the area. of l{alemaumau
plopcr, antl travelling through tunnels
of theil orl-n incrustations to emerge as
upu-ellings ancl outshirt tricklings two
or three miles away, f ollorving the
rvesteln and rrorthcln vl-all valley of the
greatcr clatei'. The lava lahes of Hale-
maumau havc changecl but ]ittle, shorr'-
iog arr arljustment to tlte flou'-ing
rnecharism. Halemaumau has bcen
mahing mLrch srnoke, ancl much fumc
liscs from the I'ostal Rift regiort.

'Ihe scismie activity rvhich began last
s.eeh to be pronourt,ecl and in accorcl
rvith the developmerrt of the Mautra
Loa eruption, culmilated on Octobcr:
14 in a total of eighteen shocks in one
du1', registered. seismographicaily .it
Kilauea \rolcalo. llherea,ftcr the fre-
quLrnclr of local shoclis declircrl, but
thele rvere still from sevcn to fourtecn
quakt-.s pcl daS', mostly slight, though
orrcasiorra-l cartirquakcs of rvitle ampli-
tude demonstratcil arr irrcreasc of
seismic intensity, the scismoglams giv-
ing eviderree <.rf distance of ealthquake
centcls accoldant n'ith the general
rlistance of tlic I(ahuliu rift. No strong
earthquakes have been reported from
the base of nlauna I-oa siitce th.e Sep-
tember shoclis; f oul shocks wcl e

lecordecl as felt at Irlilea hctt'ecl
October'11. and 17,1asting each from
cine tci three seconds, of iltensity flom
No. 2 to No. 4 of Rossi-Forel scale,
ald of graclual development.

I. Activity of Kilauea, Volcano.

lleasulements of the weck at the
Observatory have shorvn at Halemau-
rnau subsiderrcc of the south and
northc:ast }iressule riclges by about one
foot and a stationary condition at the
n'est and north rim statioirs. The in-
terjor bcnch rnagma blotrhs ad jacent to
the lava lahes have subsiiled 4 feet on
thc ucst antl south, 3 feet in the middle
1'r.rgiorr, arrd 1 foot on the rrorth. The
ridge of fresh lava over the l'ostal Rift
soulcc. regior outside of Halemaumau
ilnc'l at the origin of thc flon shorved a
lift of about one foot.

Saturday, October 11. at 11 a. m., the
fume from Ilalcmaumau rvas moderate
and the lakcs lower than on the previous

clay. Rocks n'ere fa)ling along the wall
crack of the northeast ridgc. The
soutlL pond was quiet, the main lake 30

feet bilow its bountling northcast wail,
streaming w-as to the east, and threc
grottoes "were in fountaining activity
ion'aril the south ancl southcast. In the
north lahe tlr',o grottoes Nere fountain-
ing along the southwest border, the
liq;id 4 f-eet belorv the bank il general-
The Postal Rift sourc€ ooues continuetl
their usual activity of subtcrraneatt
fountaining antl florvirrg, undel fla.mirrg
and fuming openings.

After nightiall the fountains of the
north lakii \\'ere visible from the
Observatory, the flot'r' on tho Kiiauea
crater flooi.continued bright, arrcl its
filling uniler the north part _ of the
lhvef,ahuna bluff had nearly submergcrl
the iocality of gylsum crYstals, a
rvhite-stained patch at the basc of tht:
c1iff which hail long becl a familiar
larrilmalk. Tongues of the newcr flovr-
irg had madc out eastwarit across the
Ipril flow area.

October 72 at 4 p. m' there rtas littlc
change at Halemaumau. Thc main
lahe rl'as high rvith e astrvar-tl stream-
ing, the east sone n-all-craclis n'cre
noisy, the rrortheast n'al1 valley appear-
ed lou,er, arrd the nolth. lahe was onc
foot below its bank, shot'ing boliler
fountains, one ccntral fountain iluling
a sinliing spell, and with it the usual
blight edge rcvealed. A flaming dome
had been built at the rtortheast corner
of the north lahe. 'lhe rvindows in thc
Postal Rif t source colles were on the
nolth. sidc of the nolthern cone and the
south side of the southcrn cone, the
northcrn one revealing the fountains
boilirg up in the chamber below-, the
southern one the lava river' florving olf
in its tunrrel to the west. Therc rryas

much sulphur stain all about these cone
vents. 'Ihe fume frorn Halemaumau
lr.as rrot dense.

'October 13 showecl little cliange in
IIalemaumau, but in the evening the
great flood unrler Ur,ekahuna $'as much
increasecl in gc'neral brilliancy, as
though swollen and incandesccnt all
over, ard especially bright under the
north eorner of Kilauea crater. tr'oun-
taiirs iir the north lahe were still visible
in the distance.

On October 1-1 in the evening l{aie-
maumau rvas less luminous and the
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postal Rif t flow was much lcss vigolous at the.nor'lhcrn windoq appea^red small

irr its movcment arrd bi;;i;.r.""''hu" "., *,rtirJu ""* 
tp"titt o-";tl13, formed

orr tlre pt't'vious evcnitrg' 
'r;uLrr!"^ - 

r'i tutt -sn)ashinq out towards thc

on octoher l5 at I I a' m' there was ob"ttt' 'rf,J'lfrgh? ytrto* and whitc

evidence of slight innr"n.. oi subsidenee un.u.uluiio,t, of" salrs were inct eastng

ol bcnch maglna ntocrrs' itr"is lio*cmert goth tte 
-iaua' Iakes and 'flow 

wete

b' ver;. gladurl .t"go' l'frin; t'"' i' ;'rsr't1i"r;"11i,'l;l;'1"'ifl"tt;J:li:i
;;"";.;= iince Sol'tembcr 25' The gas more I

ii::J;;;. 
"j'o*1"u.'i. r'cmainecl high ard 'ighl'

the flowing strong. on october 16 1"t:6, 
p. m_'^there were

;ililT{i'':},t-oiJlll-,i"*"*"',iif',""xl;#fl }#Jlilt*i:L"-*iln"fl *?

arrd 6.amiug elong them l"'j t0,",':1^1 slowlr- iil."i.S, "t'a 
a.glotinr gas v1Lf

i.; r*;';;;',n*ail. rn the south !':: ;';.;i oi*ir'.-"outt' b-arrk' 
-The 

martt'

srLle rids,' l bet e u as ro rotable chatrge' l'-i'; 
";; ;;tl't crusted'. witl somo

:iljJ';;i'i 
"i-'pn,,o "n* ['ier't 'l "-*]- I'iJ:;,o;li- 

'""".it sbowins'. bolilet

'T1c main tel(e lrad four vigorot: ;;;l''i;i;r, ,,,i''i"poutit'g, to i iunncl ab

rou'rains a'ou1d its casl,. Po9l,' ll" i;: ;"i:,;;.t co'e 
"T-be.^11orth 

lake

su'tacc nas hot noo "oJit"a.*t'l i-o:-l l'i"n"jlY",i 
'.rtr.irrg' stood 7 fee.t belon'its

sLi's rnoving lrpidly easlw-rrd. l'\1*^ tllr. ;';;";;;*.1 bordcr fountains' A

il.f"" r,"i'u"?n fruiti hv culnlse in, tbc l]""^.; ;i B;;" 8 fect.high plaved over

e tiff ol thc crst Lank, the 1loor, no\v- u,,. o? 
",it."'ro.tui Ri{t o,rinc;s' Thc

:ll"', ,";"i;;"j-s:ith rampa.rt.and ovct l")"Uji,,*""''',i hissing at tle oiist corlc

floq' nrtcrial' Tlrc south island up li""l'*'tt";"i";;'" iic flow al ter dark

neerod loqer lelativp tolrt" r"rt' Tf: ii irr-"g:io"i"e Ruddles -.ovc,r 
its sur-

i;'1;;";;'";i'"'",,'ia *'" lakc, stood 1 i;;;'"ai'o'mooniat"lv rapid pt'osress'

,.,:'',,;;;; ino tiquio. and beck of thrt '-^'- i'iarv, oclober 17, at 10 a' m" the

irr"'"ii tr i,rr"r.s stiod 1ii r'' z5 fcet high' 'tt *.", rather dense. no mulion coulrd

The rro'rh lako o as *lithirr two feel tu.mr^'-.i.a i' thr. slopc* of the pres-

or'.i",r"o*:' nJ.ng it,".n.'*'lI:''.,:l,lll i;,."ii;;:'.: ""4'il1 .uolii^]'"^ 
shoned

Il,,r"'ir" crustcd tlt,.i;; ii," domn h,rh g;Jp;0;s,'ic a"d'.'isiog lXltlt;ll
c,acking ard lotttr'lcrtrtg' '":.-,:;::" lond 

-rrai no\\' e crlcular 
t

orr 1lr0 lror'1 lreust ban k was f ill'"j:: ircauiilq crusl, attd a strong,nissinS and^

Ii',',1"n "'"a.i,,a 
,o:,\.-',,=ujiT'i?".f;; li;i;i;; en."o.nt open in tbe race or

;,;.;rr". rhc rn.rrgin'' i.-^..i,rcrrblr. ,r'r. ,rigi'."ut't.t gtotto oo*n' '\t the

i : il:; !', ntl":.l' 
"',1 

: ry;,i':" li :"Jfi l'' ; ::':l*ii l; 5'l:1" J ::"1 l:1 iH' iti
l;;ti''';i ,irrrn* r,,t berrd betn een .the rf ^ul 

"'",. 

'r,"rg 
of tlrc. cone broken down

I"ir'''r,'.r.t' po'liorr slill standin{r !igb' ll.i"'i;;l"r;;.' "in 
-the m:rirr lrl<e the.'- '"'i'ij, 

lllH:t'*lli lii:f"!l jll*l;';:*ll';liJ"'I""-*Lo"'.l""1,'';;i*,,
i,i'"ri".,l""ri,i.r.t by-rtro t'ausit shellet l" I'l"l;":'h#" ';.buildi',g 

orr the soulb-

_{rrsust non stoorl ebuul [2 feet higlr' - :l:i''ih';';"ri "oo" "_rcuar.os 
eorrtinued-"f;.' 

suutlrucst leke had narrorrcd "1:l'i'''';" f ;;l'ig and rumblilg' - 
He.rc

-"*'.lr,ii,'ir,. riquiJ-.tunl"t*,,1" lii; ;r,T"i,o,ln"'"'";;';a l:"Ll,i^"i;,lll "llri
llii:il,' li,li:,i;"",Til'l?'ii Jq, ifii 

:l :i,:i li"* il?ilH jt*ii",' rcet,r u r

rrl,ove that' sticaming was 1o\vllr'1-^r 'll iuo the last thrce weeks'
south :ttrd east and +hero n'lrs il grurtu

er t h e u o, t h bo'0 "'' 
n 

ili'*'15." ;' ;lt:' lT i""; Jilli* T,i' li1"l "t;*rt#1 
";%

';':1,.ir" 
t*1,;";il l;; !l}t.'"ffi1':l*i iil;;;'n"ast dome *as agairi naming

nolthoa.st ,r,,4 snutnnrsi' f i'""'* "tt poud-' r'd ';i";t;t lhr"ough cracks above e

rlcnresscd i,, tit" ne"Jtli''"^ irtt ingte l"'gn"""tite-g'otto inside'" There were

side o{ tlris L, *u.t"i,lu.l*b'ou". uiro ntn?, lord"r-fountains',thr' center of

smoking,slrorrirrgi*"-"'"rrinactivcrr."iur.i""i!'.o".'",lnitlrskirr.lndthe
Dots' gas Pressure rvas strong' 

'.TTrrrlerthel,osta]R,iftsourcc..vents16"southlr,est-]alre'lradrecently
the fou'taining an'd i"*l"g liq1ra was ot'iffi*-t"6 1ts t-estern bench and was

15 feet belors the t"id;;;;;"a ilt" to"' -tt.""*i"g to-atd a grotto at the tun-
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from the East. Oct' 1, 1919'

:)

Mauna Loa, B'ift'Source

Alika Lava flow, looking upstrea m-road crossing, oct, 6, 1919'
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Lava lountain 50 feet away. North crater. Qcx. 25, 1919.-Photos, Jaggar.
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nel leading to the central pond. The
u'est pond was a smail rounal pot, with
a, vlolently hissing ga,s jet under the
n'all q'est of it. Both lakes and flow
rvere high and bright in the eveniug.

fL Activity of Mauna T,oa Volcano.

()n thc nigbi ot Octobel JI the light
from the l{ahuku fountaius rvas br:ight.
On October 12 lla.una Loa rvas smohy.
On the night Octobcr 13-14 the smohi-
ness clearcd up and in the very early
moluirrg the fume column and source
glon' ovcr Kahuku were as bright and
shalply definecl as at any time during
the eruptiori.

Ai 7 p. m. on the evening of October
15 a clearing after rain r.ith easteriy
n-ind. revealecl the Xlauna Loa f ume
column extraorrlinarily bri.ght, rvitli a
banil of diffuse light on the lcft of it as
seen from thc Observatory, equivalcnt
to a. length of at lcast 3 or 4 miies
southn'artl from. the fountain source.
Therc was an occasional puff of vapor
in this bright zone, tluite removed from
th e f ume column over the f ountains.
\\naiohirru a.nd KaahLalu also reported
seciirg this blight glorv and res' fume
seemingly south of the fountain locality.
Hilo, ou'ing to the atmospheric cond-
tions, reflectiorr from high clouds ancl
very clear air', san. very brilli:r"nt g1olv,
and much excitement resulted,

Telephorie atlvices stated that cattle-
men flom l{onomalino lepoltecl contin-
ucd upland pooling of a widc flou'to the
north of thc Aliha florv. There *'as
extleme nelvousness in -South I{ona at
this timc, ou-ing to uncert:r.inty concerr-
itg the exact direction of slopes ancl
guiding ridges,:rs no accuratc topo-
graphic map of the dettrils of this
country $as available.

It is plobablc that the cxtreme bril-
liancy ol this night r-as oceasiorred not
only b;' atmosphcric clearncss, but by
an actual culmination of interrsity in
fountaining ancl florving, October 14-15
being thc time of very pronounced.
seismic maximum for the rvhole erup-
tive period, 1s registered by thc instru-
mcnts of thc ObservatorJ.

October 1(i proiluced excessive noisi-
ncss at the source region and a flol.
spreading in the direction of Papa, and
inva'ding the timber'. This occasionerl
great uneasiness at Honornalino ranch,

causing the manager's family to move
from the ranch house to a dwelling on
the roachn'ay. This flon-, horvever, short-
ly came to a stop. A party which
visited the souloe lcported fivc foun-
taining vents.

On October 17 Honomalilo ranch re-
portecl tw-o branch flou's, with fronts
just belon, the timber line, to be moving
very slor,ly, in the region betrveen Papa
anil the Alilia flow. 'Ihe noise hacl
gleatly diminisheil but the florv n'as
bright.

Some carthqualies of rvide amplitude
legistererl at the time by thc seis-
nogl'aphs, wcre not felt at Honomalino,
and none of four strong ones registered
Ortobcr'16 to l8 nas r('potted:Li Hilca.
The distance of ealthcluake centers indi-
cateal by the seismograms rvas frollrr 27
to 32 miles; the horizontal'distance from
the Observatory to th e Kahuhu rift
fountains is approximatetv 32 miles,
:rnd to tLc lpl'el explosion vents of
September 26, twenty-foul miles.

On Octobcr 17 T. C. Whitc of Kona
w-cnt to the source rift by the Kaapuna
trail, making the journcy in six hours
of ]rorsebach and fortv minutes of
rvalliing. Six fountaining vents were
it actioir and maximum height of foun-
tains r.as estimated at 30O feet. Thc
domirant ct'atcr' \\'as the north cone. the
borvl estimatecl 200 f eet in diameter.
Four' live flo'* s were f ouncl, trvo to-
r.ards Opihihale, orre tonards Kaapuna,
and one torvards Papa. Strcams of-lava
potirr:d raqiclly from the source vents,
but the velocity was descljberl os soott
d;'ing out rvteir these streams mirgled
n ith thc slowlv-moving lava lctas
farther s.cst, x-liich rryer'-e clescribed as
sprearling out over thc countr.y. The
Kaapuna florv at this time .oos d.5 -iiesflom 11'. I'oa,lr llro Opihi)rale flon.s li]
rniles lrom the rox j, a rrcl t be lapa flow
lrad its flont onl.y j or. * rrrilos'soulL-
n'est of the source lift. The fronts of
the Opihihale flows r.cre by aneroirl
;;50 foet. arrd the I(aapunr Ilonl i300
leet below llre clpr-aliurr irt tbc sout.ce
( ollcS. Tbe 1'r.691p5s ol thc ljve Kaa-
l,urrl florr u rs nstinralcJ nt less thau;r qilil rtIl.mile p0r'lrour'.

III. Seismometric Record.

_ D_uring^the_ rveek encling at 8 p. m.Friday, Octoberr 17, 1.919; the iustru_

m
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ments of thc \\rltitne-Y ObservatorY
ir.? 

" 
".'gi.t"terl 

tocat earthcluakes as

follorl's:

Oct. 11, 1:00 a' m.-velY feeble'' 1:50 a. m.-verY feeble'
2:15 a. m.-very feeble'
5:35 P. m.-very feeble'
ti:06 P. m.-slight'
Hilea I'ePorted arr additiortal

slirht 'slrock nt 7:45 1'' m'

Oct. 12, l0:2i a' rrr'-fceble'' 1o:40 a' m'-ver)' 'feeble'
10:50 a. m'-slight'
11:48 P' m'-verY f eeble'

Oct. 13, 1I:25 a. m'-feeble'
3:30 P. m.-verY feeble'
4:00 P. m'-slight'
6:15 P. m'-slight'
6:30 P. m.-slight'
ri:l A P. m'- f eeble.
9:30 P. m' -{ecble'

Hilea iePorted an adclitional
moderite shock 7:15 a' m'

Oet. 14, 12:15 a. m'-slight-' 4:20 a. rn.-feeble'
1;25 a. m'-feeble'
6:48 a. m'-verv feeble'
6 : 52 a'rn..--mod'eratelY'stron$
9:20 a' m'-f eeble'

1I:24 a. m'-very f eeble'
1:40 P. m'-feeble'
1:50 P. m'-fceble'
7:52 P' m'-sllglJ'
2:10 ir' m'-feeble'
a:+7 P' m'-feeble'

11:03 P. m'-*erY feeble'
ll :Otl P. m.-slight' -. -.
-\r,,-l three otbei 'mall disturb-

ances.
Hilea rePorted an additional-- 

*oderaie shock at midnight'
Oct. 15, E:28 a. m'-moderately strong

(felt).
10:20 a. m.-slight'
11:10 a. m.-feeble'

1:35 P' m'-r'e,rY.f eeble'
3:a0 P' m'-slight-' . -
7:01 P. m'-very Jeeble'
8:-10 P' m'-vcrv fceblc'

Oct. J0, *:15 a' tn'-"'elY feebl.c'
5:25 a. m.-very feeble'
7:20 a. m'-f eeble'
7:30 a. m.-f eeble'
7:40 a. m.-f eeble'
9:00 a' m'-strong'
9 :0 5 a. m'-slight'

I I : l7 e. m'-ver.Y l eebJe'
2:J0 P. m'- r'elY f eeblo'
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3:35 P. m.-slight' . .
5:30 P' m'-verY feeble'
fi:40 P. m- -ver-5 feeble',
8 :20 P.m.-moderatelY strong"
l:25 P. m'-verY f eeLle'

0r'1. 17, 8: l8 :r. m - velY .feeblc'
5:{0 a. m'-sligbt'
8:05 a' m'-f eeble'
8:35 a' m'-slight'
8:30 o' m'-1''eble'
8:;i5 P' m'-feeble'

11 :25 fr.m''-rnodelatelYstrong'
e"J-tit"" other small clisturb-

ances.
ffilea-"eported an arltlitional
rveak shock at 9:{J3 P' n'

'\ velv rvcak teleseism l'as registered
,t-r,$"u."-.,- october tt' Spasmodic

ili.,,oti".o' throughout llre uet'k wrs

;;i;;i. to str o'[' Harnrotric tremor
;i.;"^.;; du.ing ihe ueeli l'um stt'orrg

;;" .ii;i;. ]lii'otcismic nrutiutr s us

lI' "i,'" ir." --,.nr,ud tillecl stlongly to
ii'i'"r., t'ia,io,trt oclober ll 1o ll' re-

.-u.'i',g slighllY ther"a{'tct"

October 25' 1919'

Duri.rrr rlrc tveck errJirrg Fr idayt

October 2-1, :1919, tlle nretsureaore

;#;;;; J'tne. nJt"-aumau lava col-

rmn wete varlous) with a t-ising - 
oir

ar,:,'"rr"''f ! e nJ r silk ing u lt e.r Oe tobe,t'

22, botlr uf tlr" mor cnrcltts Uolllg smujl'

lrr lcnerul tltc nlture oI tue a('Lrvrt]
'"" fir"t"t *:,. quirn un''htrrSod :ltrd tlrc
i..r'''r.u':i,,* a( russ the gt'calet lrater
l', ,l,o ,,., ih arrd tillirrg llrete rgaLttst

i;. ; "ii 
cotLl inued urrrLrlcd' (-1"

i\i;"";i."" rbe aclivit'v ol' thc. mi'ldle
q nd not'tlrct'tr ,'l'ltcrs of the rllt cou-

iinund to ptoducr' flourls u1 )rvu p.outrttg

""""11"" 
filgn lutta of westell Kahuhu

end upt ,'t'kr"Pu"u. tbc flow irr. tbe

i"rl.,l"jitt,-r iea"hi'rg to n ithin .-l
,iii;; "; ir'"'koo" high"*aY' rhe seis'

t"i. l"-ta showed' a- decline in num--

t.;". ;f;h""1; registered dailv' though
i,ril"ia.t"f loca1 eaithquakes irad gleater
irtensitY than bcl'urc'

I. ActivitY of Kilauea Volcano'

lleasuremelrts for the seven days- en-d-

i"o'O"io[.t 2t shoned a lise of t]ro

."i,r,"t,i ,"0 eastern pre-ssur,e^ ridgcs
lry about t\vo fcet on Octobor lb and a
*"tt-in-""t of lihe amount thereaf ter'
ii;;;...,;u* slight rising also of the'

Y
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Halemaumau rim rock noltheast and
s:est, but the rrorth station appeareil
stati onary.

The inirer crags of bencrh magma rose
from 2 to 3 feet in the ceuter of Hale-
maumau Oclobei' 18, ancl sank 4 feet
nf tcl Octobcr' 22. 'f his movement of
subsiilenec \\'as strong-e.r than the pre-
ceding rise aud affcctecl thc marginat
bertch magma as $'ell as the centlal
bloclis. .\ simila r movcm ent of rise
a nd f a ll rras c'letcctcd in thc }ost:rl
Ilift flol- r'irlge north of Halcmaumau.

()rt Satulda"v, October 1,9, thcle r,as
plorourrccil rising of the lava column
as inclicatecl above, ancl this u,as rc-
sponclerl to by the lalies ancl by thc
I'ostal Rif t flo1.. 'lh c. lakes in the
evening rl-elc fountaining vigorously
and the nortli lakc r:ould be plainly
sccn from thc Observatorl'. So stroltgly
rras the gas ptessule ilcreased at the
flon sourccs that a bright surfacc florr-
blolie out in thc slopc of the los- lava.
heap northeast of l{alemaumau and
strcamccl tor-ard the liwcliahuna t,all.
Evervu'hcre in th.t-: lolthcr.n stretches of
the florv thele rras increasc of bright
surface oozing, indicating a marktrrl
spurt in the flol'ing of licluid lava fol
lowing upon the spasm of rflift of
bench magma.

()n October' 1!) th ero wtrs leactiou
from the rising spcll of thc clal' befcn,e,
shorvn by incrcaseil smoke, stationaly
bcnch magma, anrl a mol'e sluggish
e orrdilir,rr irr the Bou. Tbo lak,.s ricle
fourrtaining vell' brilliantly in thc
c ven 11r9.

On Octobcr 20 at 3 p. m. the main
lal<e s-as streaming eastl'arc'l fr"om the
central channel in a riverlihe band
{ ovaretl tr ith fostooning sl<ins. arrd c1
thc norlhprst cove beatl crusts lay lilie
eicphant hide over the mett beneath.
The inncr bench around the lake
stood 3 feet higli anil shos'ed fresh con-
.struction all ar:ound. The cliff at the
northeast corner stood 15 feet above
thc lalie.

The south pond hacl built a grotto
tlome on its northn,est side n'her.e the
fountaining activity was strong, as also
at thc )arge south grotto dome. In both
places stalactite curtains hacl formed
across the ovetrs rr-hcre the ilomes face
thc potd. The poncl stood ole foot be-
lol'the m:u'ginal bench most of the
timc, but cluring a sirrhing spell it wcrLt

ti'r'o feet lol'el and clevclopecl central
fouutains.

The guich cxteldirg out to the lahc
slru|o l'rum llro etsl r'onc |egioll al'-
pcarccl mole sunken, and the live crachs
at the east ccine and farther north r.cre
flaming, rumblilg ancl smohirrg exces-
sively. In the nolth lake a large con-
tirruous central fouutain ryas in nction,
arrd four lalgc Lrorder fountainsl there
rvas a, familg cone on the north side;
fresh spatter ranrparts gavc evidence of
the reeent high levcl of October' 1E, as
clicl also fresh overflons across the north
anal northrvest ramparts. The ccntral
crevasses in the high glourcl south of
the lahc $ele fuming- clensely.

ilh e oponi ngs at thc Postal Rif t
soLn'ce concs continucd their bright
fflming, tho rr0r'1 h"l n Oro OVct tlOisy
fourrtains in thc chamber beneath,
r.hioh appcarcd highcr arrd nearcr the
-sulface than bt'fore. Thc southern oli-
ficc shon'ed stearly streaming towards
thc southl-est. Outside of the lorthorn
rrilrlon, orr the ground there l.clc
clustcrs of bright ycllo$- sulphur.
rreedles on strancls of Pclets hair and
smail spa-ttel fragmcrrts, ald sulphur
patches ha,J greatly incrcascd all alounrl
thc sourc,c re gion, emitting much sul-
phur odor. Oue strongly fuming sulphur
patch lay u 1e\r' yar,als south of thc
original source cones. In the eveling
the Postal Rif t florv s'as morleratclv
bright and the nolth lahe rras high.

rOn Octo{ber 22 at 3:30 p. m., thc
Iakes continuecl high, the fume model-
atc, the two grottocs of the south pold
$'erc in action arrcl all of the eastr.alil
currrent of the main lalrc appeared to
bend northwalil irrto the northeast cove.
The north lahe was crusteil over arrtl
quiet, 3 fect belos' its banks, ancl the
source cones of the flolv continuecl
their activity.

0n October 23 al I p. m. the fumc
T\.as denser and the lakes.ryere lorrer,
the sinkirrg leing mar.ked iust aftcr
noon. fn thc southrvest lake there n-ere
four border fountains. R,ocks were fall-
ing ol the inface of the south r'iclge,
giving cvidence of subsidcnce of ths
floor bcueath. Three vents n'ele rumb-
ling in the eastern ridge crachs. Three
fountaining grottoes werc active in the
main lahcs and the north lalre stooil
about 7 fcet below its barrks. The south
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$.a11-cr4ck cone \\'as visite'l antl found
cuietlv fumlng'
'-O,, 'tt,.tob",l 24 at I 1,. m.. it u as

eviderrt t hot { he lakes lrrJ l isPll and
.',f."iJ",f acain rvithin llre tuenty-lour
ilo"'r, irt ticre hrd hocn uverflo\1 from
i'u" "i^i" la\e arourrd bot lr sides of the

south islantl'- That some subsiilence x'as

"oir''"i" 
pi'ogtess was shorvn by falling

;;;i,= "i 
th-e northersl li'[se' . Tbet e

nlnrc thtec border fourrtaills in tltc matn

i;; ;;al four in the rorth lahe' Tlre
postal Rift florr. continued its progress

vigorousl;-. Oct. 18'

II. Activity of Mauna Loa Volcano'

On ihc esettittg of Octobt'r l7 Hono-
rrralino rlnporle,l "that thrcc tongues- fll
the margiir of thc u1'larld flort alc:r hrd
,,n*"tra{i,l the n1'pel tinrhel botn'cen
h*p"."a Alilia, snme I milcs from the

road. Tho roarlng ttolso frnm the loun- Or't' l1)'

iui"t f,^n diminishecl hut the light eon-

ii",r"a tnti' h.iqht. Thc flo*s observed

* lt. tnl,oitn,] motirrg votr" slon lr"
On Or'lohcl l9 :rhorri I 1'' nr' thc .qlorv

or-pr \launa Lona ttas soolr tol')'{ll.ml\-
it; th. observatorv ant'l a't claylight
;ir;'?";; column stooh as usual over the
frt"*--"t tU" mountain. Trom the

"i**.t off the south point of Harvaii
ih" ;if t r'"gion * as soon to he mat'lic'1 ,,,., rn
ht' a lrIight glltrc o\cr thn follrrtlins lrL vt r' 'w!
th,, earlt motrring lrouts'

On October 20 South Kona lcporteil
an extensive aclvance of the I{aapula
no* it the valuable cattle laird of the
O. f"i rar'"h, invading thc trail by
ttbi"h th" Whilc 1'arty hrd madc thc "
;;;;;. 

':i* 
o o't .'l lob"ns of the uplancl o.t' Z I

no.t ut"u were said to be in the higher
f;t;ti; of Opihil'el,'. Thele appe:rrcd
tn bo ,'o merked ,limirrul ion of foutt-
taitring activilv al thc lift sout ce'

n'""o'lAl"e to tLo rcports of several

""tii.t 
-t f,i.f, climberl lhe mourrtairt

inin fro* tlre l(ona rnd Kahuku sides'

it, 
"itut 

evident fr:om the reports, h-ow-

ever'. thal ihe activity ras confined to
the not'therrr Pzrrts of thc rift'

Yisitors to the rilt from the nolth-

"'"ti 
tia""a"ting the evenirg of October Oct' 22

23 noticerl a maike,l incrcase ol'aetlvlty
o,iih tooirrtt of the forintaiirs of the
middle zonc, beginrring rbout I1 p'.m'
Extensive ct'eel,ing florr s wcre movtng

"[ti"'uta 
:rni].' no'rthward aeross the

.ipio.,f, rryith a front in the upper Opi-

1-t8

hihale lancl close to the Kahuhu
iln"" iu't. 'l he tr t it"r visited lhe rift
;o;' ;;- f"r'orn the (6116 siile, bcginning
October 24, his account appeanng rn

ii," ri"ir"tiri of october 25-November 1'

III. Seismometric Record'

l)ur'irrc thc *eelt crrding at 8l'*"
Flirlar'. -0,'iober' :'1, l9l9r {hc seistno-

ltaptt"s of the Whit ney l'lboratorv
iegisterecl local carlhquake shocl(s xs

follon-s:

9:10 a. m.-very feeble'
1 : I -! rr. m.-moderatelY strong'
3:20 rr. m.-velv feeble'
J:35 

-n. m.-verv feeble'
{:15 r,. m.-vt'rY feeble'

i1:30 i. m.-vert' feeblc'
fna t*o olhcr'small distuLb'

ances.
3:50 a. m.-sligbt.
6:45 a. m.-feeble.
7:05 a. m.-feeble.
7:10 a. m.-slight.

I2:I0 n.m.-modelatel) sttong'
2:35 n. m.-ver'.r' fecble'
4:lr0 n. m.-\ orl f eeblr'.
8:00 n. m.--verl f eeb1e"

8:35 p. m.-veriY feehle'
Anrl t'no olbcr'-small disturb'

ances.
3:55 a. m'-verY feeblo'
9:55 a. m.-verY feeble'

1l :30 a. m.- ver'1' fccble'
11:45 a. m.-f eeble.
2:45 tt. m.-feeblc.
3:05 n. m.-feeble.
J:20 p. m.-velY fccblo'

12:30 a. m.-verY feeblc'
1:02 a,. m.-feeble'
1:25 a. m.-velY fecble'
3: l5 a. m.-ver.Y {r'eble'
9:20 a. m.-.feeble'
9:50 a". m.-verY feeble'

11:00 a. m.-slight'
I2:23 u.m.-mo'lcraielY siloug'
2:45 tr, m.-velY feeblc'
9:30 o. m.-vctY feeble'
Hiiea' IePorled 

-an 
additiorral

wea} shock I I 6:45 P' m'

1:10 a. m.-f eeble.
3:02 a. m'-verv feeble'
3:15 a. m.-verY feeble'
3:25 a. m.-feeble.
6:50 a. m.-verY feeble.

11:07 a. m.--*feeble.
12:40 P. m.-strong'



2:08 p. m.-ver1'strong (f elt).
7:00 p. m.-verv feeble"

11:24 p. m.-feeble.
Oct. 213, 12:20 a.m. mocleratelystrong.

4 :35 p. m.-rnodelatelY strong.
Antl one other srnall clistulb-

ancc,
0e t. 24. (i:05 a. n.-feclrle.

G:15 a. m. feeblc.
12:30 p. m.-slight.

1:1.2 p. m.-very slight.
3:il5 p. m.-very feehle.
3:'10 p. m.-vcry fceble.

Spasmodic mict otlernol rr'as clral'ac-
telizerl b1'strong slasms througliout the
l-cch. Ilarmottic trcmitl l'as motlerate.
Ificroseismic motion rvas slight. Tilt-
ing of thc glouiril iu the cast-r'est
azimuth x'rrs to thc ca.st, ber:oming ex-
ressively strong Clt',tober 22; thc north-
sorrtlr componcnt fluctuated, but I'as
rortherh' tluring the excessive eastrl'ard
m oreme nt-

Novcmber 1, 1919.
Iluling thc tt'el< crnding Fricla-r',

()ctober 3.1 . )1919, Ilalemaurnart (iolt-
tinuecl to cxhjtrit fluctuating lava la'hcs
and stationar;' belch magma rvith
stlong flowing from tire Postal Rift
vent. unlemitiingly fil1ing the northenr
palt of l{ilauca clater' \rith r-irle sheets
ofi glouing lava. Thb only ncn feature
of thc, f ortnight at I{ilauea r-as thc'
tcndencv to pulsation up ancl dor,n of
the la]<e lava flom levels of overflorry of
bc,nches to depi"essiol 10 or 12 fcet be-
lol'benches, all rrithin the coursc of
single tiays.

The eruption on J[auna Loa con-
tinucil its progressr in gener':rl climinish-
inu, but with some increase October 25
and 26, marked by revival of tle rift
vents of the micldle zore arrd bv in-
crcased frcquency of earthtluahes
registeled at thc Kilauca station. Thc
ouly effect of this '!vas to arld
some volume to the plateau, floods
on the n,est side of the source rift, these
6olds of lara tendirrg to stagnate at
the n'estcrn brow of thc ulila"ncl, w-hele
the steep forested slope above South
Kor.ra begins, antl to keep u'idening
northlr-aril on the grounil nearer to the
source. This mechanism accorded $'ith
thc tcnclt'ncj'at thc rift to clog at the
south end and dcvelop activity north-
rraril; and it accorclcil also n'ith the
tcnclenc;- of the flows from the bcgin-

ring of the eruption to be most
voluminous anrl clongate at first through
Alil<a 'n-estrvard to the sea, atrtl thcn t,o

make progressively shorter 1{est\\'ard
arms ft'om sonr'(es progressivell- north-
rvarcl from the Alika source-cone, so
that the map of the florr-coveled area
preserts a stcp-like shortenirrg of floNS
from Alika through Kipahoehoe, I{aa-
puna and Opihihale.

llhanks to the generosit-r. of Dr. J. R.
JuCc'l and lfr. JoirIr Guild, n'ho ecluipperl
the expeditiorr, the v-riter \Tas able to
make a third trip to the sorilcc rif t
flom the Kora sitle, oampilg there
October 24 to 27, ancl this time remain-
ing cortinuously at thc actual base of
the lorther'n fountainilg eorle, an(1
securing survrrys, photogralihs and speci-
mo11s.

L Activity of liiiauea Volcano.

Xfea.surcmcnts at tho Ohservatory for
the seven clays cndirg October 31, 1919,
shon e'l snrell rrrd varieblc movcmcttts
bv lcss than a foot of hoth the bettch
nagm:r. blor:hs and rim stations of
Ilalemaumau. Thcr liquid lalies fluctu-
a.tecl strongly from rlay to da,r', thc net
effcrrt at the cncl of t}e weclt being a
risc of about 5 fect. Thc Postal Rift
flon' shon'ed incrcase of volume. as
mcasurcd b)' rumbers of glou'ing p1t1-
dLes and tocs, r'ate of outq.ard spreading
in area ancl height of the lava in thc
source tunnels.

On Saturtlay, October 25, at 1 p. m.,
the Halemaumau fume rvas moderate
and the lahes highcr anal fluctuating
rapidl;'. Streaming in the main lake
was toward the northcast cove arrd
there rl'ere three small border f outr-
tains. Small landsliilcs wcle in motion
at the northeast ridge. The rrorth lake
rvas only tr.o feet belorv its northerl
ancl northu'estern banks, and on the
northrvest sicle there hacl been subsiil-
ence of the bench blocks. The south-
n'est la.he was quiet anil crusted over.

On October 27 at 1 p. m., there n'as
much lrumbling and flaming in the
eastern rvall cracks and the strong
fluctuation of the lakes rvas marked and
movements sometimes of 4 to 5 f eet
vcrtically, both up and dorvn, occurred
rl,ithiu an hour. The north lake rras
non. 4 feet belor. its banhs. There was
strong activity at the Postal Rift
source corles.

t-
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At I 1'. m. Octobct'2qr the fume nas
lhickel arrtl lhcre ha,l boon rock tumblcs
on the infacc of thc southeast pressure
ridge. Thc central chal]nel region ie-
tu,een the southn'est and main lakes
shos'ed eviilence of subsitlelce. Smoke
hacl increasecl frorn the v'all-crack along
thc northeast riclgc 1t several places
other than the rumbling vents east anrl
cast-northeast. The lnkes dirl not yet
shon' subsidence. the eastrvard stream-
irrg lrrd border fountains ol the mein
leiie lematte.l as before, rnd tlre banlis
of the rorth lalie were only 2 feet high
arrcl contaiued four fountaining grottoes.

At 1 p. m. on October 29, however,
the lakei also exhibited unusually 1o$'
levels alrl $rcrc mostlY quiet, the north
lake stancling 13 fcct below its barik.
The south arm pond appcarerl smaller
and rvas crttstcd. The culrcnt in thc
main lake rras iirto thc rtortheast covc
and thcre lvas onll' onc boldcr for'rtltaiu'
The threc .eastern artrC northeastern
l'all-crar:[r vents n'ele rumbling loudly,
ancl tho flos' source maintaineil its
ceaseless tunnel rlrairlage.

On October 30 thcl'c w:ls rccover)/
from thc lorv sttrge of thc precerling
dar'. an,l on Octohct 3l at 5 p. rrr'. tho
l:rkes nerc ltl rrl' agairr and lhc adjrrsf-
meut of Halemaumau pit levels to the
unending florv from the postal rift was
resumed as for. rl'eel<s past. T}re florr
on the Kilauea floor rvas voluminous,
n.i.th bright surface streams-and- spreaal-
ing eilgc.i. Thele $.as glow in thc south
o.a11-c"acL of Ilalemaumau, The south
lrolrd \\rs ser'v brilliarrt nilh livn fourr-
iain* arr,'l a hamirrg e himttev q est of
it. The main laki rvas high, rvith
glottoes in its southu'est ald casterl
banks, eastu'ard streaming, ltd no
,.hange irL lhc height of thn bortchcc and
,liffs rrour;il it. TlrP onsterll nall-
clacks noisily bubblecl and flamed as

before and hot snlphurous fume was
lising athq art tbe j rail acloss the
rrolthcast rirlgn. makirrg lhe ti'ail im-
nassable; so;e bubblirrg noise q as

a.udihle hero. Iume in 3.'encral was
deuse anil abuntlant and hatl reeently
i:rcreasecl in the sulphurous region
arounrl the Postal Rift source vents
and thc coveretl tunnels cxtending
north*,est from there. The north lake
stood 3 feet belort its northern and
eastern ramparts and these were nervly
velcelcd rviih spatter. Therc rvere live
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groltoes cit-st, ]'loltlleast and rrollh thc
leller rrith flrming lroles ir it' roof,
and the strcamingl I'as tos'ard the
northeast barili. No special change x'as
noticeable in the gulch crevasses ex-
t end i rrg th rough I ltc sun kett a ncl broli"n
hi!h grorrrrJ sorllh of tho tror'1 h lal<e'
Tlre lioililg clr(l sl l'Pamilrg leva- seelt

tlrruugh the operr \\illdo\\'s uf the lost'
al RiJt coreJ stood somcrvhat higher
than before, the greater tlepth of-the
stream protlucing- much slou'er flor',
est:imatetl about-- 5 miles pcr honr'
Possibly also other tunnels \l-ere car-
r;'ing off the drainage.

II. ActivitY of Mauna Loa Volcano'

rThc third Observatorl cxpcditiou, the

',nuinmenr I n,'l llHlrsnoltation bcirrg
{rirll"lr,',1 I brough thc kind irlterest of
Dr. Jucld and lfi. Guild on behalf of thc
H'awai.ian Volcano Research Associa-
tion, l,as organizetl s'ith a view to
makirrg re"olJ of ihc progress.of events
rt thc soutce rift by approacnrlrg llom
lhe Kona sidr', a rollto nhicb cxpell-
ent:c hacl sholr.n must be much more
tlirect and casy fron the inhnbiteil
al'o'" lr,'ll tlr:rtr tho Ka1'41'612 :rnd
Xrl,rrku rottt"s, ttbi,'h lhe \ritcr had
follon cd in the lirst trvo trips. Fur-
thelmole, thc great anxiety -of the
South Kona ranihers continuccl, unre-
iieverl by any complete information as

to r-ha-t"r'as"going- on above' A visit
to l(ona, moroover, nas desirahlc irr
orrler to st'cute recot'ds of thP happett-
ings therc and for study of the Aliha
flow and its delta.

The itinerary $''as as foliows: Sailecl
frorn HonuaPo 1l :30 a. m. October 22,

inspecterl Al-iha florv from the sea 4 p'
rn., alrivecl Nepoopoo ? p.m:, October
2it visitcr'l Alika ffow from Kona side
aniL made photographs. October 24 left
Koira road' at Kaohe at 7 a. m. horse-
bacli. r'ith lwo paek animals,'guidcd
bv James On Tai, Frank Coelho arrd
ficKinley Kaupu. Al rived l0:30 a' m'
On Tai mountain house in Kaohe, ele-

vation 5000 feet; left mountain house
12 r30 p. m' I arrive'd rr-dge west of
active crater 3:50 p. m. Here sent back
animals antl on foot reached camp
northwest sicle of north fountaining
corre 4:30 p. m., 'taggar end On Tai
rcmaining in c:tm1' hclc uttlil October
27. Ociober 27 br;oke camP 9:45 a. m',
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an'ived horscs 10:iJ0 a. m., arrivecl
moultairr house 1 p. m., arrived. I(ona
road 4 p. m. October 28 chartered
sampan flom Robert Leslie, towing
caroe, and in company ivith Captain Ii.
V. Wootts madc landing at clelta of
Alika floly for colleetions, notes and
photographs from explosion cotrc therel
Napoolioo to Alika dclta two and a
half houls by samparr. R,etutned bY
steamer from Nnpoopoo October 29, ar-
riving Honuapo aird Observatory Octo-
ber 30.

The delta or ocean end. of the Alika
flow-, as seen from tire sea, fans out on
1 platform of older' flows of the same
sort with cliff faces above the water
15 or 20 fect high on the south side
of the place r-h elc thc Alika lava
entels thc sea, ancl {0 feet high fnrth-
er north. The charrnel of the new florv
extelds up the bluff back of this plat-
form at a high anglc, alLtL the aa on
ench sicle of the channel is there a
lralrow ribbou. Othcr'flow channels of
ancicnt date follorr.ed ncarly the same
course and are seen scarring the face
of the mountain as blacli vertical bands
extending up\yard into the forest zone
ancl widerring at the basc of the steep
elephant's-back slope into leaf cleltas
at the shore, Thc ner'r' flor.r- is merely
onc mole vctecr'10 to 15 fcet thick
on top of tlie platform betcath ancl
sprearling out in plan into a lobate
front about one mile n iile. Most of
this flont is hcavy aa rvhich crept for-
'waltl and in many places crumblccl,
rather than flowed, over the precipiee
into tire $'ater, making a visible talus
beneath n'hen the rvater nas shallow
erdugh. Only in the midclle where the
channel rvas, clid the florv actually run
liquid into the occan, and this channel
is malked by a gorgc 25 feet deep and
20 feet lide just above the cone at the
ocean contact. This core, at the lower
terminus of tire chanrrel was built by
the steam explosions resultirrg from the
incanilescent tolrent rushing into water,
a crater being there fornred, surrourded
by a ireap of black sanil. This holse-
shoe heap s-as 75 fcet high above sea,-
level, and the front of it had broken
dorvn on the ocean sitle, rcveallng a
section of beddeil sands over a lock
wali beneath. The clater was not pre-
selved, as thc last hot flows of the
ehanlel had crept down into it after

the santl cruption lvas linished, making
r, {ill of aa with no deiilite channel
exteniling to sea-level. On either side
of the sanrl cone similar thirr last flows
had crept out over the sancl, these being
only 3 or 4 fcet thicli. These differed
from the earlier flows in having no
sancl coating on top of thcm. It rvas
evident by this arrang-ement that thc
iast push of the florv at the sea cnil was
a slorv-moving aa which crept across the
explosion ploducts of the former swift
stream, buricd up thcir crater a^nd
reachecl the u'atcr at too lorv a temper-
rture lo make rny explosiorrs.

'The sand cone protruciecl as a horse-
shoe-shaped ridge opening towarcls the
sea, lvith steeper slope of ll7 clegrees on
the crater sicle ald a curved outer slope
of 21 to 25 degrees arvay from the
explosion ccnter'. The rirrg of upper
lim haC a diameter of 150 feet, highcst
on the south ancl iralf buried under
flows at the north. 'Ihe matelial rvas
a black ancl ra-ther fine lava sancl, rvith
harcl crusted surface and smooth
sweeping grooved lines follorving the
siopes, u'hich appearetl to be the result
of continuous even sliding of tlie
coarser matorials of the sand shower.
This pattern n'as quite cliffcrcnt from
tlie rjll ma.rhings due to w-ater wash.
There rvere a few scatterecl small lava
flagmcrrts on the sulface of the sancl.
lJvelyrvhere the sand was coatecl with a
thin film of crystalline u'hite salt, com-
mon sea salt, to judge by the taste, and
this made the cone rvhite as seetr at a
distance.

On thc south side of the conc whcre
large bon-ldels wet'e marltled over with
sant1, there s.ere open holes"lvith hot
vapor lising f rom be1orn,- smcliing of
muriatic acicl. On the borders of such
olifices th.ere I'ere zones of solfataric
incrustation, dovc-colored, brown, cream,
olange ancl ycliorv from within out-
r'-ard, enrling in the pure white of the
genelal surface. I'robably these coat-
irrgs n-ere ilon anil lime chlorides.
There wzls much moro sandfalt to the
south than to the nolth, ancl the ccine
u;as higher on the south sicle, facts
rvhich show-ed that thc prevailirg lvinil
Lad been from the north during the
eruption.

Tire chanuel just above thc cone was
a gorge in vc'ry rough ancl heavy aa
lava, through the cracks of u'hjch
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bright rcd heat could be seen below and
lrl i-acerrt tu tbesc L01 ''lat l(s s('le dc-
rn.it. ol salts ''olor('d briSht greerL and
.iou,,.r,'ine. fl,e bright greerr salts
t'i'sted, lik" old hlass rrt'l suggcsted

"""n"". -\Luclr ot tLc Iave shorved

"oi'iirtonrt lough surit-cos like sLark

"ti,i. uirlr a fl6ucting up tblough tlte
..""'ks of Iospttt's or-lumps ol'Irothy
hn,'.t aa. 'I'ire specimens were much
t,"luii"" than the iock of the florv 2000

t'eet jrlglr, r up tbe mountain, just as

thet irr 
'iurrr n ls mu,'lr heaviel tLan tire

lava near the soulce rifts'
On the side of lloopuloa south of the

flow tlte vegetatiorr rvas all scorchetl
t tJ U.o.tt. io" -ote thau a' mile, in

"o"tt'"t 1u tlre glcell tlol'icrj- vctJtttt'
Lcvund. .\ ' ollllnrlolls sca e lif'l ol old

,oiL 2rr feIt lri;h sls h"l't'sutmotlttl"d
i,t ir"" sitrrd,'uated lrrr lu t"'t hi;:lr'

'()rL tlr, ttuttlt.t tr si'lt' tlre bigbt'r' clill's
of olcl rocli rvere also surmounted by
if,i,i no*t rl'hich htrcl turnbled over irrto
the sea. auil built up talus slopes be-
ncath. The southern tlliffs showed no
such talus, as though the I'ater thcre
were deeper. At thl north errd of the
northern i,Iiffs ottc of thc flow lobes had
pourecl c1or.n a gradual slopc into the
sea.

Trrspec,tion of tlie ,\lika flow at the
highway as :lpploached from the Kona
sid"e, shou'ed 

-trvo tongues of the florv
across the road orr that side, lvith short
stletcltes of road\\.aY betrl-een. llany
fallen tlees linetl the side of the rnain
flow. A11 x'as no\\' stationary ancl there
rrns little fume or odor, but here and
thcle trunks of trees r'r'cre stil1 buming.
\Vlhat had bcerr thc chanuel gorgc \\'as
nou' 20 to 30 feet rvidc, fu]l of rough
aa blocks, bearitrg no rescmbialce to
the smoolh stream lines anrl stalding
rapicls of tbe lava r-hen it rqas in
motio.. In this respect aa differs uttcr-
lr' I'r'om paltoelroc, tlrc lrtler pl'csorving
rvherr cold tvely delail ul its rp1'earanr''
ll'hile hot, Thc aa. shrivels anrI tumb]es
into lumps of every conccivable shape
alcl size aird leavc's rothing but a

scotiaceous chaotic 1lcld as record of its
streaming. There ll.ele tree rnoulcls in
the aa, tubular spaces rvhich ]rail en-
cased bulriilg logs. Remains of the
" rafts, " the large blocks of bottom
lava rollecl f orwarcl by the stleams,
could be secn ltere and there on the
surf ace of thc lava llelil as immensc
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half-buried bowlders shon-ing signs of
being built in conoentrio layers.

The reccnt history of the rift cratel
on October 23, so far as it could be
intclplctecl from rumors in l(ona, was
to the effect that all flou's approachirg
the road hatl stoppecl. A party which
visiteil the source rifts October 21 had
seen orle high narrow fouutain in the
north cone and a flow in the uplancl
lunning towaitl the southr'r'est. A party
rvhich spent the night October 23 at
the source leported only the north cone
active in thc evening of that clay, but
just before midnight thc middle craters
broke out noisily ard rverc still il
action u'hcn they left. Tltey also sarv
stlong flou,ilg arrd spleuding aa, oir thc
upla,rrrl $-est of thc sotll (1e cl'aters.
Ilonomalino ori October' 23 relrolteil lourl
rroiscs lihe r'urnbling or canuonadirrg,
and rvhile no livo flolvs rvcle auy longer'
in motion in the upper Papa lartds,
smoke and glow coulcl be seen in the
upper forcst farther uorth ton'alds
Korra and the rvind carried burnt koa
lcaves fr,cim that direction rvhicli fclt
at Horromalino. The glows ovel tho
source region as seen from Kona rvele
moclerate reflcction on high oirrus il
tlie evening October 22, very bright
flaring in thc early morning houls
Octobel 23, anil a vcry dull clarlt
led glow- on low cloucls in the ear'ly
morning of October 24.

Thc loute up the mountain on the
Kaohe lancl provcd to be a rvell rnarked
stecp jungJe trail ovcr ancient aa lava,
through ohia, fern, ieie, w'ilil taro antl
finally koa in the high lands. Tlhe
trail is straight and very iiirect. This
slope hzrs heavy rainfall ald thc trail
is muddy. In the koa here the mahing
of dugout canoes is still an industry
and rve saw several logs in process of
canoe making. The rough'hetrn canoe
is dragged s.ith horses all the way ciol'n
to sea-lcvel.

After leaving the uppcr ranch house
the trail follolgs fence lires urtil it
emerges fron the forest into bushy
countly. Twenty minutes after leaving
this house (12:50 p. m.) rve coukl hear
the rumble of the sourcc fountains. \Ve
left the timbel at 1:05 p. m. and saw
the fume cloud aheail. At 1:40 p. m.
lve reached a high wall of ail hnown as
the Kuhuiopae florv,and crossed this by
a beaten trail. On the opposite sicle of
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this flow u'e turncil more to the east
from a previous course southeast and
foilon'ed olrl pahoehoe for two hours.
IIele r.e soon founcl ourselves travclling
parallel to the front of a broail fielc1
of fresh fuming aa lava, south of us,
with glimpses of sluggish incanilescent
stteams back from the flont, one of
these showing a cascade in a, crooh of
the stream u'ith blach islets protruding
thlough the falling rnelt. At 2:45 p.
m. the fiery jets above the clater coultl
be seen ahead and at 3:15 we reached a
big cra"ck rvith oltl but fresh-looking
black glasry palroelroc lava linirrg it ald
splashecl out on both sides. This was
the beginning of thc rift bclt on its
rvestern side, and from bele on these
clachs, often r,v'ith cones and pits along
theil trourse, $rere common, the lines
al$.ays trentlilg in a geler:rl nolthcast-
t'rly direotion torsarcl thc summit of
Maura Loa.

At 3:50 n e ilismounteil at a ridgc
consisting of a long lire of such coile
accumulations 'lvith deep pits and im-
passable gulfs, and ploceedcrl on foot,
lvor'lring oul \\,ay across this rift and
aoloss aa ficlcls bcyorrcl. A q'alk of
forty minutes brought us to another
line of concs lr'hich c.xteirdeci miles
rrorthw-ard as a culious scrratc pro-
lile. Wc camped rrear these cones
and northwest of the active crater.
I{erc n'e werc at the edge of the live
lava field of 1919, and 300 yards in
frorrt of us u'as the great northern corre
n'ith its fountains spurting 400.feet
into the air anil makirrg thc usual surf-
lihe rumble. The northerly .wincls iiept
the fume entirely au'ay from this sitle
of the rift, and oul camp was on mod-
erately high ground a fen'hundred feet
cast of this ]ast lile of old rift cones
ancl north of the hot lava fields arouncl
the base of the active cone. As wc
facetl this cone $,c could see the midclle
clater bcyond throujrrg up lazy flings
of .Ler_vy )ava, arrd sri)l larthet an.il-
arcl slightly to the light, the summits
of the Aliha cone could be barely clis-
cerned above the heaped-up flows rvhich
fllcd thc n'hole area on the u'est sicle
of the source lift. Thc camp grouncl
'was due north from this Aliha iorie. and
northn'est of the nor.th cone. Ori our
left (east) the lift line northward from
the irorth cone exhibitcd no a.ctivitv
alal little fume and corsisted of only L

fcrv small conelets and sulphurous holes
a foot or trvo in diametcr. Farthet'
cast in the distance stood the familiar
led hill, r'hence x'e had approached the
secrlc irr oul expeditions of October 1

anrl 9.

Lr thc evening there were spells of
great increase in the iltensity of the
nortir crater oxplosions, the roar in-
creasing and the jets spurtilg up +50
feet or more. The crater r!-as ail olleu
holseshoo with a lava cascacle 15 feet
rvide pouring .from the opening north-
n ard, the lava immediately turning
rvest and making a seconal fa"ll before
settling clorvrr into rather straight west-
r'r.ard flor'r. through a well dcllned. chalr-
ncl. The highest part of the cone wns
its south siLle at the toe of the horse-
shoe where the summit was estimatcd
to be 200 feet high above the general
level of the old plateau land. Thc lava,
channel extended miles arvay to the
west, a gorgc within other lava spreacl
out as hot fields on each sidc, these
fie1ds being themseives in motiorr ancl
iucanilesoerrt beneath the surface. The
thichness of the lava flelds may have
been 40 or 50 feet above the old ground
level close to the corres, thiirning out to
4 or 5 fect at the edges of the felil.
So far as could be judged from it-
spcction at a clistance, the whole
count}Y to the rvest is covereil with
fresh lava for a witlth of sevcral miles
in a north-south direction. The lava
fie1r1 at the immediate base of the
oones \'1ias rough pah oehoe with aa
patches, and live aa toes occasionally
pushed out from the edges of the field.
\Vithin a half-mile of the cones going
rrest tlre lrr I becam" mostly aa, eld
beyond that it rvas all aa except for
certain stretchcs rvhere the stream
cirannel had over'flor-ed and made small
patches of pahoehoe. The lava in the
channcl rose and feli from time to time,
and was secn overflorving ancl buiiding
out a ner'v lobe of the lava field about
oire mile lvest of the cone source at 5
p. m. At this time a great spurt of
high fountaining I'as going on arid the
lava pond at the base of the fountains
coulcl be seen sulging forrrard in its
bowl anil temporarily irrcreasing the
rviclth of the outlet cascade. l,atel
there rvas a reaction u'hen the stream
levcl ]ou.ered and a definite canvon rras
1'evealed all along the chalnil n.ith
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of the inner boq-l, made by gas rushing
continuously up through tlte lava lake,
consisted of an eirdless succession of big
jets, ever chancing their direction ancl
angle, alil not nt-:cessarily veltical. The
wincl also affectecl thcm, making the
hcaviest avalanching of fallirg frag-
ments 6n the sitlc at-ay from the *'ind,
which rr.as blowing f rom thc north.
There rvere tl-o main noises, the deep
nurble of the gas arrrl tlLe surf-like
rroise of falling, most of this last com-
ing from the enormons shorgers insicle
thc clate.r itself. The avalarches out-
side made ilistilct individual erashes.
South of this cone in thc saclrlle betv.een
it antl the nitldle clater, thcre I'as a
smallcr cone emitting dense smolie.

Tahing a.t1r-antage of the long los,'
slur on thc lorth side, I climbcil that
slope in ordcr to get an iirstantaneous
photograph of the fountain by as close
an approach as possiblc. It was neccs-
sary to clamber up through pumice knee
ileep and exoessivcly hot. On the oth-
er side of the spur', l'hich n'as the east
end of the enclosing horseshoe riilge,
lav the fountaining basin with its
gigantic war-es srrging forrvaril to the
cascade outlet_, and from uuder the
bach l all of this cup rose thc geyser
of fen. fragments 200 fcct above thc
lcvei of thc top 6f the spur, the pieces
bright reil hot and verv polous, from
six irrches to four fect in iliameter. It
r-as cvidcnt from occasional fragments
on thc grounrl still glou'iirg, ancl from
the incessant change of directiou of the
jets, that the nozzlc might at any mo-
ment bc turned in my direction, so that
it required quiclr work to get to the
summit of the spur, point ancl snap the
camera, aud get an'ay without being
hombarclcil. The sensation of incessant-
ly loohing up at that towering curve of
lisirg and falling bombs, and calculat-
ing its angle, I'ith the heat almost
insupportable aird the noise deafening,
n'as an expelience not soon to be for-
gotten, I succeecletl, holever, in
getting to the edgc of the inner
declivity ancl taking a look dorvn into
the basil as I pointed the lens and
discharged the shutter. It all had to
be done in much less time than it takes
to tell it, for a very felv seconcls of
that heat r-ould havc ruined the oamera.
The f ar rvalL of the basin made a
leflector for the heat, so that but for

the wiird at my back, it is doubtful
ivhcther I couLd have reachcd the etlge
at all. The interior of the basin was
iihe a titanic open chalice of fiery
liquor foaming in scarlet surges, these
being impelled continuously forrvarcl by
the ge;'ser jets behind, the floorl liftetl
by the jets losing its liquid aspect
almost instantly, the expanding ga.s
'r.ithin the jet giving it the apearance
of very loosely l<nitted rrorstecl. The
frothing surges were quite as liquicl in
aplearancc as any'beaten foam and the
mass bubblcd and seetheil, quickiy
quieting down to form black skins
rvhcle the pond cascatled through the
sluicen'ay leailirrg to the flow chan-
ncl. The ncarest falling fragments
at thc morncnt of taking the picture
$.ere apparerltly 50 feet away.

Continuing southn.ard past the micldle
crater, it became of intcrest to get a
glimpse oncc mole of the ilterior of
thc southern clatcr, I'hcncc hacl poureil
out the Alika florv prior to October 10.
On Octobcr I I hacl lookecl into this
cratel anrl seen the liquid 15 feet below
the rim. Crossing to the ea-stern flow
charrrel rvithout difficulty-it containerl
blochs of rough pahoehoe-f founil the
irolthern summit of the cone only 20
feet above tlie lava level outside, so
much hacl that ievel been raiserl by piling
flon's. On climbing up, this summit n'as
found to be the eastern lip of a large
inactive crater' 1000 feet in cliameter
anil 300 feet deep. The opposite or
s'estern rvall rl'as much lorqer aird the
eountry beyonrl was all eovererl with
flesh lava. A brcak in the southwest
wa1l showerl the charnel of the Alika
florv, the course of which could be trac-
ed in the distance. No floi'r'ing lava was
to be seen. The bottom of the crater
s'as smooth pahoehoe pla"sterecl over
large bal1s which resembled the " raft"
balls of the Aiika flos'. The southeast-
ern and southern inner walls were high
and nearly vertical. The edge on which
I stooil was traverseil s.ith cracks emit-
ting scalding hot vapor. As this cone
had been built up 150 feet at its south-
eastern rampart, the outer slope now
being partially buriecl under outer
accumulations, the inner depression now
over 100 feet deeper must represent
collapse, on the rift line, due to the
emption,

It rvas cvident from the cleep accum-
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ulatioirs of pumice, the avalanches from }fany of the north crater jets now

the north fountnins, lL"'l {i;; ;i;";t;; baroil'.overtopped the high south rim'

nble cas rihi,'h in ttt" tatc'lf ii;;";t or'' thi;-dr; 'c-rplolatioi we-s directcd

j'iouuT...-n orr the ""li 
'"ii.""1 iil" to-tt'" ':ll;i"f",ii""X".'il'i.T;"i.:l,i

,tiilt;;,.juct as it had hecn on tbat extensr\.c^r:rvil;i":"'";:i"";i"';i"
sido dur.ing formcr "ititJ' 

i;;i'ilt" *i"a four tniles' Thc channel o{ runntng

at tbis scrsott i. terc tr"iu""ir:t:'; ;"t laua.'lau- natallcl to this edge' 6ftcn

sea bt'ecze, or clse a d';":$i 'it:;'irti r"tt thai t'o'r fcet back' an'l ''arr) irrs a

rorth rather than fromiir'e'""ti'-tftlt stream which here and there spillerl

is due no doubt to tn"'il"t"iiint-ii'" o"-tt to ieed the north lobes of the

1919 crach is rvell o"""'oi'iit"'*l*to"" nttra.' The channel strearn lost speed

siclc of the rift ,orr" oi",ii"';\l'i;i; ilrpidlv'iio* "utt 
to u'est, moving 15

pracing.it realy on ,1. *tl:li:":i",t r"l"rnl \'i ^":T":li"::x:"i.'"%*ii::morrntain so frr as climatc ls co.ncel'neo. i.i'1".' ""af'of 
.'thn 

sdur"", arrd I miles
At l2:10 p. m. the " gro$ lel'.'- olLo, or .n"- nnor rt a l,oint f ouI miles west.

the vents of thc mi,ldle craler,. startert hf ,. "t "rrr.el 
n irere fir.st visiter'l n as

noisv dctorrations. lulloq cd by Itlgh "fr"*t-ii feet u idc arr,l had rvalls strntl-
snra-l irrg ,!ets of lava and n gushlng i""'f O or l5 fcel ahovo tlre liqrrid. Tle
fbuotain nhich drairred off to^ tbe *91t .ti.u* med.. a mild rippling sorrnd lilie

fi:":JI: 'filJ,iil.",i"*?5r"'i,l'.i'"t'fi"li *:;L:i{;lt""i, -T,1Jli;:,,il-""'u'* 

""7
until 4:30 p. m., and thcre rrere reeur- o.- 

and harl here rl*indled since first
rences later, the flor- atrrl nen geJ'sers ."";' i; the distance on October 24'
from the mid<lle crater'''ontxrurn^q ln This,lace was a crook in the gorge
action all nigh{ nrrd longer. I lrc -lourr- *.l,"ro' tnt!-" r'afts frequentl.v .iammed
lain ol the llorlh rratct (raduallt rnr] rr ere #et to hlock the cut'rettt com-
bec.rme less high as tlrc other .Iaxed l:1 il"l.lo: ior a fcn' seconds. Then tho
sllength. Tlro outfrou' ftum lbc norlll i -r'd' noriion nould pcrcolato thlough
cratoi continu"6 16 flp"tr:ate, the 'ot; tl,,' "ra"l.. a",l disirriegratc the rafts
oade widening occasion.ally-.n. !h", p9,nt orra tho masses gave \rrav sudclenly,
abovc blimmcd ovcl its lip, but thc *akl,is e flood, nhich porrled on thtougt
hla,.k cr.usts crrrjed ovcr thc. cascade i":n tSrti"o (hrnnels bcloq. Thc raft
jrrcreased in rttrmbct'. Thc vicn al b lrn*ldnrs rier." r"d hot an,l chees;'. attrl
n. m. frum the high conc rresl ot.camt)' ,r"""."rri"d along and |oller'l ovcr ancl
nhich comman'led a liow olel'_thc toP .r",. at varvinc -spceds. The glound
oF the livc lava fiolds, r'ovealed u "nt- ihrlnrroh which'tbe mairr channel q'as
cadc sucef ing ,lourr. 'from the ne\^' oroor?,f uas voly ilregular, fellinq.off
fourtains o{ i}rr'middle zone rnd *3k: i" sten-like tcrraces of eraggJ tumbleil
ing a non'ficrv rivet'rvhi"h extendld 

^^. 
to"uras thc lorth edge of the lava

a iholt disttll{'c wostnard fa-rallel Jo n.tA. so that man.r' details of flow
ancl south of the mairr flow from th9 .",rta be seen frour'this front of the
north crater. Atrothcr. spu-rt1nA, nnd finl,l. bv standing on krrolls of thc oldet
gushirrg verrt hrrl 'lcvelonod bctsoen "';*' i,i". fhe dTstributive fo'ks of the
ilo no!,h rnd mirlJle nort"s' lo* 'ln* 't 

Plno"

on ilre r,est sidc, arso iSlTi;*l",'i'.''il'il iii;;1;iii*tilffr-J,1',;ri"tT";l*-Js]o"lli li.,o;Jiih, october. 26, the ora" 
^bract 

.imps marking the begir-

,.gro* re " vent n rs rYiJ,":l'l ,li.qf ;: ll;:-i.3t. Tlii'i:11:'lr"l"' lli,.l""ll',:l
li-l; l.i,l 'in'i 'jff;?l''J-lX'f;.t"";: lii"Jirv r"'a''tin *ou"'nt or,rho rront'

.oisv asain 
"oa -uauo'5oo'#:,.ti-T,ii! ?l.lt{"i';:tnX":"i::'f:1fl*ol;?.n"Hl

raltlo of musketlv ol'at othor tlmes llKc 
"i-lho f.o+ ner hour. for the first case.

n, heavr' locomotive. .Ii,11"-:t^"-"ll,i ;; t f""i p.';. hour fur 1lp 5cconcl.

i::1,:1;; 
.;LH: 

X:1" -'f"-i'$,-T Xl#; 
' 

rhere *u, o second parallcr lava

nes obviorisll. a*i,,aii'n'3, 
"tji,l".rrJ"a" chlrrrrol cb(rul n lrrlf mile br, k of ilre

outlet rtorv only 10 feet i'icle, and orrce first one' more to the south' and its

the inner r'vall of th" ;tl;i;;' t;;; ;;;; stream Jlso moved I'est and fed the

to cavc i', leaving ; ;;i;;; ;;; ;;' ia"a netd' Behintl it farther south
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could be se el a fantas_tlc r.a! of very nu1!1oal gal \r_a,s peleepitble due to the
lirll:F"iil,i"';),;:li;il';l * ',"n *ij,',"* r o-ser;r1io,''. r'ui i;'J;"* sas \1ascorrntr)-. TLis sil r],ericvcd ro L,a 1,,'lrorn 

nla-r,n"r',,r. ii;;:'{';T'J'?i:i:,i.lir""rll;*^;;+ii:
nii i:, 

I 
: :j,ll 

l' 
".i 

i, "" "'l i,:lii,. ii, lli 1,,;., 
ril.li * ll;:l :J:nl :,illrigrl irom;;;'-;;,":::;i *:":,,1:1;,,:i u;ir; irLesnir.ar,r.. iio,"',1.'.s sliri mrrcrr

\\ csl n irt',1. passirrl on.rn" soutlr sirle of ,re 
ha-fotttt It v .tnll. 

.- Al nrr.nl placesluo .corrslricuous rn.iellt ,.onn" *:1.,;i[ iir]'tro.'lra'rrtolc 
rrelc r isiLlv .nitti,,g o,eistuu,l es lintlrnrrlis i

li;', o;11,i ;';: #"il;, li:* ;i illi n[mi",fi]ri';ii)'Ii :t ii;l*,*tr'" 'no].,r,"'"r.,ni.."';,',*lrrr ( lrrrrrrol ftont r'as seen .irr n'1,"i)r,""o'r ii,nto L,usl,.s,

ll;,.i;;. ;,.:.',',''','o'?,,i.'', o'lii"l?"1,,1..; ::J.1Ji*lfJ,;.,":Xl, *,"1;'ru ,.i"ilI

^..\1 ','orr \\o \rou(r 
1ll ,,hi i,i-. .r,n" f;T',,?;Jo,:,i,,,f;1: i;,';lt:_:l';?::]st('opor,folcsiorJ i,r'olnl,l frllirig otr"l'o ..t,lcs l,,rr1i1,g oun,, thc .r,

iti{liil" r. ';:: 'i::i;i ' H,,':[i ll; l.ll:;: 
'lr''""iifi';l"ii",'llll, ]'i.T,l'il",li

l)lI T'l:t1., upt:rn11 mrrgrng do\\ nbilt inror\rra Iorosl' L)tr nrrr lelt rras the l:rva - .lrr 
tJrc_ov,,'rrirrg, afl cI l,{,lilrr to cam}r,licld. irs frorr rrenrlirrg.cnst ,;,; ;;;i. n,e forrrr,i 

't,rr.iij.'lrrt in{"nt 
',n 

mi,lr Irrslcd trrmblc of Lr',r pf", llln.'1".t rllc eralnI l,ra- f.rili 
",,i* l, . *".t.,,oarrd.o,'{ irsionritr-c'rrmhli.r.r. f'or.rl ,i .,,i :t:,^ i? 1, ro. ou, off i,,. ,,'i.,, of ir,

:illrnf 6r,' ro brrshcs. *tiu,, ,nlo t,o"'' "1.,;1,].; brrr its"Ro;\.' Jr,'",, ,i"r benca,r()r,l cavolnorrs snlcos ,l,,ng it.'f,."i. .:l,ijl,: f,r, ,,,?. plairrh. .,T,1',,.'crtno,Ji,,SJIrsl jiO feol 6"nI fr.m.i15oy",6n"1 . 
'rf,.r; 

Iri,h:"r. 1!arr it n i,ight'.tnfo,:", 
"n,l abourcotrld bo sonrr. hv climhirrg , ;;ii;,]k'";: a, 

^hall-rrritc =.,,i1, 
oof 

irr.",,.rrh cral(,r.a trer'. the s111ie,, noi"cliss ;'"; ','ir;, rlra.rrrrel arrd y,al.x1i,,1"1n';'i. ,.o',"l".pon,tingeotot'ed rrith 
'rffs arr,l ni."r- 

"r,t,,,i'.1 
1o lLn second strcirm'tr;l;#'.""n 1,,.n-rrrovrrt'llrr."o nrilos ncr.fi611.""a.niii;"i falilror, rr.cst. tf,"., 

"iri^T"'npp"r,.",lovcr irs banks in r,r..", sl ;;; lii";ll: r,o r,.e,r rhe, srme i,i, ;;X;: r.eachinssnrrr'rs nor'1 trna'r,1. .id"ri al:.';;,'j"i,; g.y,),i.'."lo.,ll Jpn",l"or,;i'ir,i',. ro,,".,r.o.rrc dircrliorr' Jt nr".2, it,u'rgi,- r;; The to.l:..r:', n"b, ".rp oo-s makinglrvPI bc l slid iiorr.rrt,ilt .i,r""lr-.1- '"" 1::] i rre.u, lons. .lI*rl.= lrn"iing ,r.rt.tho lava fiold or ils orrl 
","f,in*. 

'rif,li 
]:il ^":n r,olilruard. f,t.1n * hoteqas Ieail'happcrrirro. ;f onn "nifa iru" lcsrcrr flou arca ,,... ,loi,,c'tbis, spi,_ma1'pe,l the q;'ro1" rrcr. \ras 

" n,,';;', ,ti;; 1.".*, 
nlo ,rL;rri'rg-;i."""t'r"iiifrl'r,,0.. 

"
notlhrr:rrd or' rlre lar.a a"po*;ir".if ir,o rr i,le bush.v upJind 

"f ,fi*f,'i 
'i"ado, 

an,lLrrstrrlru,irrg l:rvr riunt.ruijJ-.";ir"t'^. li^j:,'* ?.,.1ij. ,pr."J'l,iJ."ovaitablee \\'cteI r'ir, p pi-1x1n* .i,1.*rrr''1,, ;i. llill rr.r-s litlle tlnrrgcr fo]" tle larra"o.\\'rr ,leltr. Somnr hern a; ,,.ir"ril l:,:," *: glo,, *il"i'r",.'ijrld h. ...r,thoro \\:rs possiblr fn'."s1 6u,.,,j,,i.: ';;'; ir tl F,exlr.emc.ourt-, uli,ori"ii," Alika:t1 .10: i5 a. m. rr ri trarl sc,.,n ."ii ';ir";. ll,{ Plr,l flo,,.s t,:rJ n"*,,. onu nu""uI rsrrrs r'c1,idl.r' 61o' hot air ;-;;j"i'i,'; thing. irrJicatnd tlrai rr,. .o,ir'i.l end ofr\esl,s'utllut'sl. rrrr'l a{ nighl tr,"r".,rr- the rift rrrs dparl.trtrglrlcl gl.rr irr rtat ai,l.,.i;on o, r

.,^::l]oll expJosiors -n1"." hear,r ;- -^Yll -rhis^ 
evening (october" 26) the

lli;ijl:''J.f"1";" 1':';',lo 
t'11.^,n'i'".',; ;;i;; ;';"T"il""l.;'1,:"ui"li'1,!on: '""iljorrt ol lhe n,rnk= in'itn",'. ion'l'*. riglrt nexl rp1

ruho fi1fl found acces.,"lt'ortnd' "hofe a ir;;' ;;;ut'1"'* 
fo''1obcr 2it tho'activirl'

arotLF,..r,o,,.ed inrn ,,,, "ll'.",1j 
i,'";;i; il;; i';:'fi{';';l"tl:i"l* TJl":l;;l$i

;rrrs,,r,rrciar r "";,,,, r',,,'".'l"lli] '-il:,T:,1; l:l_,':,1",",, *.itr, bienl.'".r,i"i. sr.ri
:]]]]] l,i the nxillcs lrA'o strorr,,,t o:,ri1,. ,,.; ,.. ill-'.l,."lill ;luriirrq arrrl morin-..llrrkc 1ttmblr.. tlrorrslr sirnilr,.",ii'n"iri ioi'"dr;::',,* 

ermp_ lr,l srarting bari.structurc.s- r,er' ou' ,.'rmp rIosc i; 1l;; ;, 
";l"i;1 

t:"-^']ytien''], tlrp.flow spreading
source rirt exhibited 'o sucrr .#"";.;; "iri,,a'i""J'l;'J'6rqfrir;i:,t""*firtll
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no smoke rras visible to the southwest.
From Kona on October 28 ancl 29 the

source glorv n'as not eonspicuous. At
4:30 a. m. October 30, rvhcn rounding
thc south point of Halvaii, flom the S.
S. Kilauea the rvriter sa.rv a single furne
jet lighted from the fountain at the
rift, and a clull glow l'est of it from
the lava fielils.

III. Seismometric Record.

lDurirrg the neeli entlirg at 8 p. *.
tr'riday, October 311 1919, the seismo-
graphs of the Whitney Laboratory
registered local earthquake shochs as
f ollo'rvs:

Oct. 25 7:03 a. m.-ver)- foeblr:.
9:48 a. m.-very f eeble.
9:57 a. m.-very feeble.
1:20 p. m.-fccblc.
4:30 p. m.-Light.
8:00 p. m.----{ight.

Oct. 26 3:40 a. m.-very feeble,
4:05 a. m.*fceble.
4:18 a. m.-light (feltatHilea)
7:15 a. m.-light.
9:58 a. m.--*light.

10:47 a. m.-very f cebic.
10:49 a. m.-Iight.
12.48 a. m.-light.
1:30 p. m.-vcry fceble..
3:17 p. m.-feeble.
6:00 p. m.-feeble.
7:02 p. m.-light.
8:10 p. m.-light.
8r43 p. m.-light.

Oct. 27 1:30 a. m.-slight.
5:17 a. m.-moderately strong.
9:08 a. m.-very feeble.

Oct. 28 4:25 a. m.-feeble.
2:07 p. m.-very feeble.
3:25 p. m.-very light.
6:35 p. m.-feeble.
11:10 p. m.-light.

Oct. 29 5:00 a. m.*moclerately strong
(felt in Kona).

6:45 a. m.-iight.
1:17 p. m.-light.
1:19 p. m.-light.
2:20 p. m.-very feeblc.
7:39 p. m.-light.
7:43 p. m-light.

Oct. li() 3:45 p. m.-light.
4:10 p. m.-feeblc.

Oct. 31 4:10 a. m.-feeble.
5:12 a. m.-moderately' strong.

Tn vicw of the strong lcvivaI of ealih-
qriake frequency October 26, rvhen the
rvlitel was in camp at the foot of the
active north cone on Ma.una Loa, it is
lemarkablc that he felt no earthquakes
during his stay of three nights at that
camp.

Spasmodic ancl harmonic microtremor
n'ere mostly moderate during the week
in question. M.icroseismic motion n'as
slight. Tilting n'as north ancl somewhat
east October 25-27, easl October 28-29,
rvcst anil south Ootober 30-31.

Very respectfully,
T. A. JAGGAR, Jn,.,

Yolcanologist.
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ITAWAIIAN VOI,CANO OBSER,VATOII.Y.

-TIre Obsprralory is equipped with ihe following
seismomerric insrrurnpnr" IeLuilt flt lhe station in
1918 for the special needs of volcano research:
lwo Bosch-ODoli pond11la615, high speed registra-
liorr of loral earthqutl(es: one opli(ally lecording
sFlqmoglaph for dislarrt earthqual\os; one rlirro-
graph registering !l-W tilting of the grouncl. A
vertical conrpoDent seismogr.aplr rvas in-DecemLer,
I918. spt up in experirncrrtrl operrtion. Thcse
trc seatpd on coonrele piors in a 

-closnd 
basempn{

room hatirg prr(.(icrlly conslint tempFrtlure. bc-
rrenth lle clrinl Obsprvatury buildi;g nerr tlLe
hotel, Time is refeued to a rated c)rrononeier-,
rlrp.l(cd at irr{p11 x15 b5. s,rlar obsersations with a
trcrrsil. Roih insirunrcrrts rle loaned Ly ilre ('ol-
lege. of Harvaii. Ifawaiian standard tirire (II. S.T.) is 10 hrs. 30 min. slo{-er than Greenwich time.

IL Ycry slight 2.5 5.0III. Slight . 5.0 10.0IV. Sensiblc, mediocre ...... 10.0 ZE.OV. Ilrtlrer bt|ong . . 25.0 50.0
\-T. St rong . 50.0 100.0Vlt. \'pry srrong .... IOO.O 250.0VIII. Ruinous .......250.0 500.0IX. Disasirous .....500.0 1000.0X. Verydisastrous ........10000.0 2800.0XI. Catastrophic ....2500.0 b000.0XIf. Grecl nrlaslrophe ......5000.0 10000.0

. Grrde IY. is or,lirrarily lhe minimum pprceived
by the spn.es: and irr grade X I t. lhe acciloratjons

CANCANI SCALE OF' SEISMIO INTENSITY.
Explessecl by acceleraiions measured in mitlimeters

per second per second.
I. Instrnmental ........... 0.0

or riite of change of motion (jerh) reaches that o{!''::t:t cTl,1l:
ln lhe slrndard folm of rcport llte rulximrrm inionsity or tpcplerttior, tlesiEnated bv thp svmhot ^or max. d. is siven in rhe nonvenrionrl unir of minierr." 'rne miniiai- i; ;-;;;:;;""'of";.;.i;;;;i"ff:s]tlh tlra.l I lnilligrl ...111o0 mm. ppr spc. per s"".:-i0 p. per se.. ppr iec. ihc cqp4x11i scale. heleueulreo ln rPrms ol mlllrmFlers per bpr. pol see., call thelefore be expressed il milligals by multjblyingeach oI the nuubers by 100.
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November 8, 1919.
During the weeh ending Triday,

November 7,7919, the effusive activity
of Kilauea increased. So far as can be
tolcl by the evidence of tlistant glow
antl deciining seismic rtotion, the
Mauna Loa eruption appears to be
drawing to a close. No glorv has been
seen thele since November 5, but the
curnulus billows over the Kahuku heatecl
a.rea continue to shorn'. No more flows
have penetrated the forests of South
Kona.

Activity of Itllauea volcano.

Measurements of the rise and fa]l of
t)re crags ancl rim statiorrs at llalemau-
mau intlicate that the south and east
old rims are stationary, but that the
uorth ancl rvest sta,tions have each risen
a.hout 1 foot. This rise was coinciclent
with an upward sn'elling of the ridge
formed at the source region of the
Postal Rift flow of about 2 feet between
November 3 and November 7. In the
same interval the flow nade a spurt of
progress f orward with ra.pid trIling
about the basc of the northern cliffs of
Kilauca crater, which represents a large
volume of neu' lava poured out. The
innel blochs of bench magma at lfale-
maumau generally rose about one foot
ancl this rmovement rvas pronounced
between November 5 and November 6,
ancl was accompanied by strong rising
of the lakes, amounting to at least 5
feet.

Recently the conditious at llalemau-
mau have indicated a, continuance of
the atljustment betn-een the height of
bench magma, antl lake magma, which
has been the characteristic of the place

for many weeks past. This acljustment
is dependent upon the continuous flow-
ing of the Postal Rift stream, which
since August has fluctuated but little.
Consequently mea-surements directecl to
the summits of the crags around the
lakes-really tabular blocks of floor-
have shown an almost stationary concli-
tioir, in marked contrast to the incessant
fluctuation in height which was record-
cd before the overflows began. The
rise arid fail of the lava column at pres-
elt, therefore, shoulcl be measured by
the^ ch-anging volume of outflow, a very
dillicult measulement to mahe as th-e
florv is through tunnels and the front is
a- group of pools and fingering lobes.
X{oreover, as has been pointed-out be-
fore, it is not known to what extent a
real rise of the cleep lava column is
measured by the frothing mechanism of
outflowing liquid lava charged with
gas. Incidentally the Mauna Loa erup-
tiou bas given further evidence of a
very high gas pressure in the whole
system, so that all that can be said
quantitatively about the present height
of the Han'aiian lava column is that it
is rising and overflowing strongly.

'On Saturday, November 1, 1919, at
11 a. m. the prineipal activity in the
north lake \yas border fountaining
against the northeast bank. Arountl the
Postal R,ift source cones there was much
sulphur deposited and at the north end
of Kilauea crater the flow was sending
out alms rapidly in the direction of the
Volcano House traii.

The topography of this flow was now
divideil into three parts: the source re-
gion was a closecl-in heap of iava
making a nen'- ridge extending from the
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rvestern part of the olcl Postal Rift
district northeast toward Uwckahuira
bluff; the pooling region $'as a great
field of semicrusted glowing lava filling
the whole north end ef Kilauea crater,
north of the line joining the base of
the Volcano ltrouse trail with Urueka-
huna trig statiorrl the flo*'ing regiou
s'as the eastern edge of this pool, r.hich
flom time to time mad.e ne$'lobes
tending to move easts'arcl and encircle
the Halemaumau dome, the longest
lobes being neai'the base of thc l(ilauea
bluffs.

The source legion heap is travcrserL
by several mairr tubes or tunnels all
Iearling from a single lava chamber
rvhich can be seen through the n-itrdon's,
open flaming orifiees, of the group of
soulce cones. Here the lava rvells up
below rvith violent fountaining all the
time, arrd from this chamber the tubes
ladiate. The ohamber is under the
summit of the heap; it began as a spout-
irrg crach which coverecl itseU with
lava crust, and is probably by rrorv in
the nature of a small pit housecl in by
its o n'n accumulatiols, Each tube is
created through the evolution of a. sut'-
.face lava channel, r'hich begins as a
floocl, narrors to a rivcr, thel builds
in its banhs r.ith overhang until the
surface crusts acl'oss, arrd flnaliy the
stleam uncler this clust becomes ad-
justed to its enclosing shell with a
(loss-sectiuil murb like a.tailload tru-
nel. The marhs of the origiual
streamrvay's on the surface arc obliter-
ated by subsecluent surface flou's ancl
this thickens the roofs over the tubes.
It should be undcrstood that all of this
refers oirly to the characteristic smooth,
ol pahoehoe, lava of Kilauea, the rough
aa of thc l\{auna Loa florvs behaving
differently.

The poolirg region of this l,ostai
Rift florv aplears at night from Lrwe-
hahuna biuff like a lightecl torvn. T]re
surface is ilottecl n'ith incairdescent
points rvherever active flor.ing is in
plogless, and q.hen these ale examined
by nearer apploach they ale found to
be toes of slor'ly'moving pahoehoe,
small surf ace strcams n ith f cstoonecl
middle zonc and iobate front, or crachs
swelling open from the pressurc of lava
beneath so t'hat domes are f ormed
whence lava oozes out or gas driblet
cones are built up. The latter some-
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times spurt and make small explosions,
building spires several feet high. Along
the base of the Uwehahuna. bluff the
flolv has now fllcd to depths of from
10 to 20 feet, so that the ancient ash
section south of Uweliahuna summit at
the base of the bluff is cntircl;- coverecl
up, and also the locality falther north,
folmerly u,hite n'ith gypsum crystals.
The flcirring region differs from the
trichling lava of the pooling region only
ir th:r-t it spleacls out over lcrv ground,
l'herlcas the othcl rvclls up through its
ot n crust.

On Novcnber 2 there rvas in the
evening very strong rising of the lakes
so that the main lake overflon'ed. into
the south arm poncl on both sides of the
south island, ard the Iatter n'as seen
sio$.ly to subside. Thc pit $'as ex
trernely brilliant. A portion of the
loof of one of tlie main tubes of the
.llostal Rift flo vr, caved. in 300 yards
n est of the source cones, making a
brilliant source of light for illumining
thc fumes above. The surface flows
shon-ed long stems and fingering clelta
fronts and the flon' n-as particularly
brilllant along the base of the cliffs in
frort of Yolcano l{ouse.

On November 3 Halemaumau continu
cd to have high lahes and bright
fountails. Much fume had developerl
both from llalemaumau proper and over
the source tubcs of the Postal Rift
flon'. The latter continued its vigorous
sprearling and brilliant surface out-
pour'i.ngs, one long tongue rvith fingering
front ma.hilg out in the rlirection of
thc \rolcano House traii so that its
extremity was east of the lile joining
the Observatoly rvith thc centel of
T{alcmaunau. This tolgric moved par.
allel u,ith the northeast c,liffs of llilauea
alral a fc\1'hunclred feet arvay fr.om
th crn.

On November 4 at 11 a. m. the
south island, u.hich harl been a tabular
rrrag scparatirg the south alrn from the
main. lahc, was found to have sunk out
of sight, buried under ncr. crust made
b1' overflor- of the lahe. Thcre lvas
left a flat penitsula jutting out from
the sonthr.est shore of the main lahe
an11 standing tl.o feret abovc the lake.
Arouncl the southea.st end of this pen.
insula rl-as an open channei which
restored. the south pond as an arm of
the main rflake, There were active



grottoes in the south arm an<l north-
wcst ailil west of the main lake, oire of
thesc being crrtaincd. Thc centlal
pond was still shut off by an isthmus
of crust f rorn tlie main iake. The
streanring r-as northeast and southeast.

'l'he cast colre claeks rvere flaming
and runbling. The rrorth lahe stood 10
feet bc.lon' its lampa.rt arrd a group of
perpetual fountains was in action un-
der the gulch southeast of it. Balloon-
ing skins tended to form here. There
was fountairring orr thc rrortheast side
of the lake and a curtainecl grotto with
long stalactites had formed on the
north banh,

The fume on this d:ry r-as someivhat
thinner. The suiphur patch south of
thc source cones of the Postal flow had
developecl incanrlesccnce ancl driblet
lava, in the form of a baii about a foot
in diameter', covered n,ith small lLissing
gas mouths. Seen through the s.indorv
of the south cone at the I'ostal Rift
source the flow appeared rapirl, pcr-
haps 11 miles per hour. The new pit
300 yards farther northrvest l'as visited
and an orillee 10 feet in diameter n'as
revealed in the sicle i^'all of the sub-
tenanean tubc showing the flow inside
of bright orange color,15 feet wide,
strc:lming n.orth about 7 miles per hour..
The pool region of thc florv continued
brilliant and the caster"n arm made
J)rogress.

On November 5 evorr.thing at ITale-
maLrmau contiuued bi'illiant with the
flon s showing marhed inclease of
volume. There l-ere ts'o hright olicn'
ings non, in the tunncl loof rrorthwest
of the l]osta1 Rift source. The foun-
tains of the north lahe \relo now
coutinuousl"v visibie from thc Obsclva-
tory.

On Nov:'rnber' 6 thc fumc over
I{alcmaumau :rppeared slightly lcss
dense. At 5 p. m. there s-as an active
gas vent at the erlge of the south arm,
thc east cone cracks rumblecl noisily,
the main lalie hail eight bordcr foun-
tiriirs and the north lake r,as neai'ly
brimming and sho\\'ed live borcler
fountains. The guleh extencling from
thc nolthe:lst covc to the north lahe
had been increa,sing in size by collapse
and slight subsicience n'as indicated
neat the rortheast edge of the north.
lake. Hot cracks \4rcre extend.ing
themselves east of this lake. 'I'he nerv

driblet ball of the sulphur patch was
irrcreasing in size anrl hissing loudly,
this noise treing hea,rd at times at the
Observatory.

On Friday, November 7, at 10 a. m.
the lahes rvcrc found extraorilinarily
high. Thc southrvest ]ake had en-
croachec'l rpon the crag east of it ancl
had f reshl"v overflor,ed its lamparts
zr"rrcl into the n-est pold depression, The
strcaming in thc southl.est lake was
l cstrrard to grottoes southwest and
\1'0st, a11 ulusual condition. A partition
continucrl to ilivide this lake from the
ccntlal pond. The cliffs around the
lalic rverc 5 to 15 feet high. Occasional
sinking spells lo$'erecl the lake surfaee
flom one to three feet.

The l-cst polrcl $ias covered with pileil
circulal uprvellings of lava crusted over,
arrcl gas spiracles on top of this heap
rvere flaming arrrl hissing ioudly at in-
t ervals.

'The north lake I'as high and recently
hacl overflowecl its ra,mparts. The l&va
r.as pounding in the northeast grotto.
A column of alensc fume rose from the
ccntral crevasscs. The main lake was
vcly Iigh, stleamilrg to tbe eastr'its
inner bench freshly built up, encroach-
ing on the cliff blocks. Of these the
northern orre appeared to be tipped
dolvn on the lalie sidc. The central
pond appca,red unusually high ancl
through the gorge one could see to the
southrvest lahe. The south arm hacl
becn ovcr'flon'ing into the depression
southeast of it antl the large grotto
dome r'r'hieh has been a landmark on its
bairh for ma:ry rveeks $'as found half-
bulied unrler fresh bench accumulations.
On the sr-ruth side this bench was
huilt. rrros. a chasm ii feet rvide, this
crach exten,.ling rvell bclorv lake level.

The east sone crachs continued their
bubbling noises.and everything indi-
catecl a. stlong rising movement. At
tLe soutlr:ulphul palch of the Pustel
Rift source the new driblet cone hacl
grolr-n until it rva,s 4 feet high and its
hissing antl flaming continued. In the
source cone cupola the lava boiled high
aircl flowed rapidly, Thc rrortheastern
tunnel from this ccntcr could be trac-
ed ou the surface by hot stainecl cracks
and thin blue fume. The pit aheaaly
describetl rvest of the source rr'-as fonncl
supplemented by another breah south of
it u'ith an olening facing west, showillg
the whole lava torrent 15 -f eet wide
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flowing rapidly northward uncler an
overhanging shell of cavern roof stanal-
ing 10 feet above the liquicl. Still
farther to the northwest nearer Uweka-
huua a.nother breal< hacl formecl in the
roof of the tube 6 feet in diameter,
revealing a perilously thin shell only 8
inches thick. This lecl to a part o.f the
tunnel which was 25 feet high ancl 20
feet wicle with the lava river pouring
through it in a meanclering curve at a
late estimated about 5 miles per hour.
These brOaks in the roof of the tube
probably mean ,a lowering of the strearn
level insicle, but this may be occasioned
tluite as much by a fresh outlet from
the pooled area to the north as by any
diminution in suppiy from Halemau-
mau. Surface indications of fume ancl
stain appear to inclicate that there is
another tunnel Ieading directly north
frorr the source cones.

Activity of Mauna Loa Volcano.

The fume column ancl glow over the
Kahuku rift of Mauna Loa continued as
stroilg as ever apparently, up to Mon-
clay, November 3, inclusive, On the
night of November 4-5 the fume col-
umn coukl be seen, but the glow was
slight. Thereaf ter .f or two days the
weather was rainy. On the morning
of November 8 a large cumulus cloucl
could be seen. Smokiness is reportecl
from Kona, but not any giowing racli-
ance.

Seismonetric Record,

In the Wtlitney Laboratory of
Seismology for the week encling at 8
p. m. Friclay, November 7, 1919, four
local earthqua,kes have been registerecl
as follows:5:35 a. m. November 1
(very feeble); 7:50 p. m, November 1
(light) ; 7:56 a. m. November 3
(feeble); 5;03 p. m. November 6 (very
f eeble). This is a marked tleerease
from. the earthquahe frequency of micl-
October when the Mauna Loa eruption
was at its hdight" Spasmodic and
harmonic microtremor have both been
moderate to slight and microseismic
motion slight to very slight. Move-
ments were pronouncecl to the north and
stightly east November 3, with recovery
to the south ancl west during the 16-
mainder of the week.
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November 15, 1919.
The week ending November 14, 1919,

has apparently brought an end to all
visible evidence of the Mrauna Loa
eruption, and the Kiiauea center of
volcanic activity has so increasecl its
Boods across the foor of ihe greater
crater as to overflow the main trail
leading from Voicano House to Hale-
maumau, This arm movecl eastward
from the pool in the north part of the
clater, the flow thus executing an en-
circling movement f oilowing the Kilauea
rvalls. The bench magma of Halemau-
mau has been nearly stationary, ancl
the lake magma sank somen'hat, this
movement being accompanied by a
swa.rm of ten feeble earthquakes No-
vember 11 to 13,

I. Acti.vity of Kilauea Volcano.

Measurements have sholvn the Hale-
maumau rim to be stationary on tho
east ancl north and lowerecl about one
foot on the soutb and q'est during the
seven ilays ending November 14. The
inner floor biocks have been stationary
west ancl south, and lowereci one to two
feet in the centrai region. The lakes
sank five or six feet beginning Novem-
ber 11. The ridge at the Postal Rift
source has continuecl to rise about one
foot.

On Saturday, November 8, the high
levels contimed and the flow remainecl
voluminous. In the afternoon the
pooled area in the northern part of
Kilauea crater was putting out very
rapidly a iong glowing tongue of glassy
bluish pahoehoe iowarcls the Volcano
ITouse trail, and this arm advanced all
the evening in the direction of the
briclge n'here the trail crosses the 1889
crevasse. At 10 p. m. a fall of rocks
rras heard, perhaps at some crack in
vadecl by the flow. After miclnight in
the early morning hours of November
9, a noisy blowing cone formed on a
sn'ollen tumulus of the flow untler
Uwekahuna B1uff, ancl for hours this
wqs belching anil making gobbling
noises ancl explosions, so as to build two
spires of clriblet lava.

November 9 at daylight the flow was
seen to have crosseil the trail about
100 feet south of the crevasse bridge,



and at 9 a, m. the florv was over 100
feet east of the trail. In general this
tongue was a, long nan'orv a,rm some 50
foet wide from the pooled area east-
'warcl. The alm was inspected aricl
photographed at 3 p. m. It was flowing
all around the eclges, a sheet trvo to
three feet thick of glassy heavy pa-
hoelioe with bluish iridescent surface,
lathcr rough, and mahing large trans-
parent glass blistels iu places. There
was strong foundry smell and no such
sulphurous odor as characterizes the
flon' nealer the source. In places the
licluicl was cascading into deep cracks,
thc walls of which would shift anai tum-
ble ancl snap, atrcl some remote souniis
$'ere heard r,vhich resemblecl uniler-
ground explosions in old caverns.

At Halemaumau at 5 p. m. the fume
lvas moclerate, the lal<es high, antl a
brisk florv of lava poured under tho
tunnel lr'-indows of the Postal Source.
llhe cracli extending from the north
tunnel wintlow was covered with
spattcr lava,.

The north lake was three feet below
its bank, streaming towards the north-
east grotto, ancl aetive gas vents were
numerous through the ramparts. Tho
main lake had numerous border
grottoes, the current being to the east,
with one sluggisir blanch toward the
northeast cove anil a very swift branch
through the strait leadilg into the
south pond. There was some falling of
rochs on the inface of the northeast
ridge n'ith loud rumbling in the wall-
crachs a,t the miildie of the ridge and at
the east cone.

At 11 :30 a. m., November 11, all the
lalies u'ere notably Iorv but the fume
appearecl slightly thinner than usual.
R,umble in the east cone and the north-
east ridge cracks was less loud, both
groups of openings giving beat, fume
and stain. The main lake stood eight
feet below its inner bench, the latter
overhanging at the end of the penin-
sula which protrucles betwcen the main
lake anil the south pond. The surface
of the lake was hot with thin skins,
the current streaming out from a glow-
i.g tunnel under the floot t'hich
separates the centlal ponrl flom the
1ake. In the larger pool of the lake
the current clivicled to north ancl south.
The northeast cove harl increased in
length northward by breahing back into

the depression there. The bench at the
east cove had slumpeil greatly, lea"ving
wirfe orevasses north of it,

'The north lahe stood five feet below
its bench, with general {ountaining antl
not much streaming. A pit hacl formecl
in the bench east of the north lake ram-
part and fuming whitenecl cracks
extendeil back from the lake iu this
direction. Looking south at the profile
of the cliffs on the south side of the
north lake they show a dome curve
bencling up sharply from east to west,
but faliing off sudclenly to a lower level
at the region of the central gulches.
The southwest lahe stoocl five feet be-
low its inner bench ancl both this lahe
ancl the west ponil heap were verY
smoky.

The long crack extending northwarcl
from the northwest station was again
opening, as in June, to a chasm three
feet nicle in places. The driblet spire
south of the Postal Bift source cones
contirrued its hissing ancl there was
extensive fuming all about and much
tleposition of white salts. The various
openings of the flow tunrel showed the
rapirl lava stream as before' with slight
irrcrease of enclosing crusts.

The pool area of the flow in the north
part oi l(ilauea cta,ter on November
10 ancl 11 was slightly diminished in
brightness but its extension past the
Volcano House trail continued to make
progress in /numetous lobes towarcls
Byron's and Walclron's Ledges. This
flow had crossed antl fiIletl up portions
of the 1889 chasm. A second arm of
the flow was making out eastwarcl from
the poolecl area at a. point farther south
than the arm which crosses the trail.

On November 72 aL 8 p. m. the north
lake was very high, with all its foun-
tains in full view of the Observatory'
and the flow was brilliant, with its a"rms
pushing eastwarcl rapidly. In the night
times of both early morning ancl late
evening the cone on the floor tumulus
under Uwekahuna BIuff was streamin{I
brightly ancl occasionally spouting, and
showecl growth in size.

On the morning of November 13 the
lakes continuecl low, there was much
smohe a.nd the flow continued to pro-
gress. There were no marked changes
orr lriday, November 14.
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If. Activity of Mauna f,oa Volcano.

On the morning of Novcmber 8 a
lalge cumulus rain clourl of ordinary
form stood over the hot l(ahuhu source
region above the south slope of }Iauna
Loa. No glow had becn seen for trvo
nights previously from Kona", I(aalualu
or from the Observatory. South Kona
reportecl no more flotvs advancing in
the forests. On the afternoon of this
day the sun shining through a n'estcln
cloud veil n-as whitish anci not red, in
marhecl contrast to the blood-r'eil effects
observed when the Mauna Loa fume
lras rising.

At 6 p. m., November 9, there rvas
cumulus over Kahuku ancl a smoliing
place r-as obselved farther up the moun-
tain slope, but not so high as thc vent
of Scptember 26. There rvas no glorv
after nightfall, though thc cloud could
still be seen. In tho very early morn-
ing of Novcmber 10 the mountaiu
slope was perfectly clear and no g1or.
n'hatever $'a,s disccrnible.

On the morning of November 11 there
was a vrell devcloped cumulus cloucl
over Kahul<u r.hich shon.ed some tend-
ency to mushroon form, but there 'vvas
little evidence of anv smohiness. On
November 12 ancl 1"3 even the rain
cioud ovcr th.e hot area ceased to form,
the mountain profile was pelfectly clear
and not a trace of glorv or localizr:tl
cloud dcvelopment rvas thereafter seen.

III. Seismometric Record.

Local earthquakes of intensitics re-
spcctivel;' 4, 5 and 1 R,ossi-Forel, ancl
lasting 10, 15 and 3 seconds, werc
reported at Hilea irr the southern part
of the fsland of Llarvaii at 9 a. m.
November 11, 12 noon November 13,
anil 3:30 a. m. November 1.1.

Tn the Whitney Laboratory of
Seismology local ear.thcluakes lvere
registercd as follov's for the week end-
ing at 8 p. m. November 14, 1919:
Novcmber 11, 8:42 a. m., slight; Novern-
ber 12r 9:17 a. m., 9:27 a. m.,9:32 a. m.,
9:53 a. m., 10:40 a. ,\,,72 m., and 6:44
p. m., all feeble; Novcmber 13, II:52 a.
m., slight, 3:'J,9 p. m., feeble. Spasmodic
mierotrernor n'as moderate with increase
in numbers of spasms during tho earth-
quake swarm of November 11-13.
Harmonic microtremor rras slight

1d0.

throughout the week ancl microseismic
notion also slight exccpt for somc in-
crease November L Tilting was
strongly to the ea,st and north until
Novcmber 1:[, *'-hen it recovered slig]rt-
ly to the south and s.'est.

November 21, 1919.

During the rn'cek encling Novembel
21, 1919, the gas pressure at Ililauea
crater, ta,king effect in increasecl vol-
umc of outflo$', has augmented so that
on November 20 tho flood not only
surcharged the cones ancl tunnels o-f the
Postal It'ift alea, but caused the lakes
of Halcmaumau to rise and overfloq.
suddenly. This increase o.f outflow at
Kilauea, immediately fo11o*'s the cessa-
tion of outflorv oir }llauna Loa, ancl iu
contrast to the eollapse of 1916, the
plesent situatiot seems rathel to augur
a grou'ing lressurc. lllhis pressurc
reachcil a high value at Kilauea in
August-Septc.mber. a culmination dis'
ruptirlg Mauna Loa in September-
October', and now a Kilauea revival
follor-ing upon the clogging of the
X'fauna Lo:l vent. If Kilauea heeps up
its voluminous discharge without any
collapse as in 1916, the impliczr.ti on
woulcl appear to bc tliat the erup-
tive period of thc whole llauna Loa-
Kilauea system which began in 1914,
has not yet rcached its climax. Tt is
too soon, at present, howeverr to assert
that a strong collapsc may not sti1l be
ir prclraration, the conclitiorr of Mauna
Loa bcing somer-hat doubtful, and the
effervescence of Kilauea ambiguous
with refelcnce to tho movencnts of the
dc'eper' lava column.

Just a,s in the case of previots weeks,
ihe me:rsurements of thc Halemaumau
floor crags have indi.cateil slisht sub-
sirlelce, in spitc of thc voluminous
lising and over'flowing of th e lake
magma. The marginal ridgcs, east and
sorth, rvcte slightly up by less than a
foot rluring the tseven days ending
November 21, ald clor.n by about one
foot at the rvest ancl north stations and
at the ridge above the tunnel feeding
the Postal Rift flon. The bench magma
subsicled about one foot in the region
betrveen the mairr ald north ]akes.
The lahcs shoncd spurts of rising dur-
ing the early part of the weeh and oD
November 20 rose and overflowed so as



to make a net rise of not less than 15
feet at the time of maximum flooding.

On Saturday, November' 15, at 4 P.
rn., there w:rs much ilense vapor from
recent rainf all, but the llalemaumau
fume $.as moderate, In the m:r-in lake
the streaming was eastwar al, with
branches into the northeast 

.cove 
ancl

south poncll there wete two botder
foultains anil an active gas vent in the
south pontl grotto. The rrorth lake stoorl
eight feet belorv its lirnk and hatl two
border forrntains and one central foun-
tain. The 'wall-clack fissure of the
northeast ridge continued to open anil
cause rocks to fall arrd thele r-as slump-
ing still in the region bctn'een tht: main
and north lakes.

Eighty feet west of the Postal B'ift
source cones a new collapse over the
flow tunnel sholled the torrent in mo-
t.ic,n oniy four feet belorn' the surfaoe
rock. At the front of the main flow
near Bylon's Ledgc the lobes hatl
spread backward to the west so as to
cross the Volcano House tlail f or a
seconcl time, al'd small trees were burn-
ing at tlre foot of the c1i{f trail. Small
underground explosions could be hearcl
from time to time rvhere the flou' gases
mixeil with air in caverns.

At 11 p. m. on November 16 ths
crachs at the east corre wele rumbling,
there was slumping about the central
crevasses, the central cliff block be-
tn-een the ma.in and north lakes was
)ower, but the lakes rvere relatively
high. The main lake had lecently over-
flowed its banks northeast, east ancl
south and the central poncl floor west
of the main lake shorvetl fresh layers
of overflon'. The streaming continued
eastward with very symmetrical cur-
rents diverging north anil south in
smooth curves at the northcast cove antl
at the south pond.

The southwest lake stood fout feet
below its west bank; its surface was
crusted and the rvest pond n-as smoky.
The north lahe had overflowerl its
north*-est cove extensively. There rvere
nevr' spatter heaps at the east border of
the mair lake a,nd at the north and east
borders of the north lake. The genelal
situation indicated lor.er central belch
magma ancl higher lakes.

In the Postal Rift source cones the
flow lava hatl risen, partially sealing
tLe orifice of the northern window and
leaving a hissing flame vent. In the
southern window the surface of the flow

was only 10 feet down and rushing
rapidly. In the new pit next to the east
the torrent poured from under a crust
ancl through the cavern beyonrl in a
westerly direction at a rate estimatetl
12 miles an hour. The next two open-
ings fa.rther to the northwest rl'ere
unchanged, but a short distance be-
yond disclosed a new pit leading down
into the lava tunnel. This pit rl''as 12
feet il diameter ancl levealed the
subten'anean river 20 f eet wicle, with
a shore cavity on its north bank full of
tumblcd stones, all heatetl cherry recl.
The fifth opening, where the uncler-
ground channel bends under Inwekahuna,
remainecl unchanged, a thin shell above
an incanrlescent tunnel 20 feet cleep,
with a broad stream moving slowly a,nd
majestically around an ablupt ll-curve
to florv off to the north on its under-
groturd way.

A visit to the cones on the uorthwest
side of I(ltrauea crater, reachetl ,'by
rvalking over the surface of the live
flor,v, discovered them to be a number
of high swollen domes with driblet
spires built by the lava oozing through
summit craclis. There were no more
tunnel openings in this direction, and
apart from pucldled. moving lava in
various places, the flow had,crusts
three or four feet thioh anil r4ras ex-
trernely substantial in [pite of the
livcrn'ays below. The highest of the
clomes stood some 10 f eet above the
genelal ievel ancl was coverbtl with
spatter droplets of wormy basaltic glass,
inrlicating the viscous character of the
Iava ejected on the night of November
8 and later. The normal pa,hoehoe of
ail this part of the florv, down the mitl-
dle fields of the northern pooled area,
showetl no unusual texture antl the live
liquid pucldles $rele common glisteniug
flow lava without the bluish iritlescent
or sharksl<in texture. The gas rising
from the tubes below hatl tlominantly
the odor of sulphur. All of this was
in markecl contrast to the blue lava of
the foot of the flow at the Volcano
House tlail with its foundry smeIl.

On Novembel 17 ancl 18 the lakes
r4/ere verv high, so that the north lake
fountains were almost continuously in
vierv from the Observatory. Kilauea
crater rva.s never so brilliant at night
within the memories of the last twenty-
five years. The five bright pits leading
clown to the big source tunnel were
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rather evenly spaced to the light of rvall-va'l1ey fill made by the main lake,
J{alemaumau as seen from the Observa- l-hich hacl spillecl over aitd cascaderl
t-or;-, carh u-ith a fleming orilice lighting into the northeast vatley 1i11. On the
fumcs abor-e, a miniatirre of thc pit.s rlorthu,c.st side the overflow of the north
occupied l-ry the la-kcs, rvhich cron'necl lakc had 1il]ed the wall-va1]ey under
the enrinenre to the lefl. All tire fo|e, thc nor.llrrresl st:Ltiorr so as to reech irr
grouncl u'as a brilliant filagree of fire places thc top of the Halemaumau walLy'ith evcr-clianging lines and streams ancl the floorl level of the u,-est niche.
of orange light, coveling hundreds of The southwest lalic ancl west poncl did
acres across the whole nolthern thirrl not over,flow but the central pond had
of the crater flool between lllr.el<ahuua lisen and overfloodetl the central chan-
a-nd Byron's Ledge. The florl' had b;. irels, r.r'iclening them antl drowling the
norv floodcd the bridge on the tlail antl ltase of the cliffs.
partially fillecl the 1E89 crevasse. 'l'he n:r.iil lehe stuod !crJ. Ligh rvith

On November 19 at 11 a. m. the funes ner,- spattcl domes, eastu'arcl stieaming
n'ere modcratc and the lal<cs lisiag. and extensive nen' floors built far into
The inner benches of the easteln lales the gulch at the northeast cove and
rvere four to six feet high, and the rapicl auross tl:Le peninsula separating the lake
eastn'ard streaming pourcd in stvift cur- flom tho south pond. Thc cliffs arouncl
rents ilto the south pond and noltheest the lahe \r-ere rrow only from 10 to 15
cove, r'vhele there rvcre fountains. A feet high The lava of the ncw rvall-
hrcah in thc crust at the northe:r.st cove valley fills rvas pahciehoe rvith heavv
showed a rapid current untler thc liank. shells nhich tend to collapse on cooling.
The north lahe stood scven fcet belorl' The irorth lahe rl'as now fountzr,ining
its rampart and rvas quiet except fol against a circle of new spattcr domes-,
tw-o borcler gr:ottoes. Rochs fe1l occa- the new overflon,s standing level with
siorally at thc nortbeast ritlge. thc lalre margins, but not visibly mov-

'The ncn southcrn Postal Rift g611s ing. The southn,cst lake had built up
had. built itsclf up during a, spouting lalge spatter domes ancl the west pond
p,eriod at 5:30 p. m. November 18 so cone was liissing. 'Ihele r,vere bubbiing
that it was norv a lalge blach structut'e noises in the south $'all craoh cone alil
seven feet high, n.ith small flows which similal noises continued in thc east ancl
)rad pourecl from it into the dcpression noi'thcast wa11-cracli vents.
east of it. A truncatecl conc had beerr Inspection of the cliff over Kilauea
built up at thc lirst breah in the flow crater at thc northcrn part of Byron's
tube, and in this cone & sluggish cur- Leilge shon'ed that the bushes had
rent could be scen joining with rapid bulnerl up to thc top of the clilT ancl
curtcnts r-hich poured olt each sicle so tlie lava \,\-as still spreading over all
that all cascaded into a single tube at that part of Kilauea floor. Nerv em-
a lower levcl. The other olifitcs of the baymcrrts bctrrccn spu1.s lvete forming
ttnnel shorved thc usual volume of rvhelc the cliff trnil descencls to thi:
flowing lava. floor'. Sur:facc floods bloke out cluring

On November 20 at 11 a. m. Halemau- the evening'a,ll over the florv, and again
mau r4'a.s found floodeil with fresh over- the north lake fountains werc seen at
flows from the lakcs. These floy's ha(l night splashirrg high over their rem-
reacheil their maximum during tlre early parts. Tht new Postal Rift cone was
morning, and x'ele no$r str'ollelr, hot and also spulting.
crusted over. The south pond hrrd At 10 a. m. Fliclay, November 21, the
overflowed the entile clepressior 6f 1[g la,1<es stood trl-o or three fect be]ow
southeast rvall-vallev betu,een the south thcir banlis ancl wel'e rather quiet, ancl
prcssru'(-r ridge anil the southeast crag. the rrall-valle;' fills had slumped on
The maiu lake harl over'flol-ed the enst, coolirg. The rvest pond had a hissing
ern wall-valley. The north lake had vent orr its southrsest sitle anil a round
overflos.ecl both to the east and to the sulphur'-stained cone in the middle. The
noltht'est. The former overflow filletl southu.est laklr from time to time dc,
rhe whole northeast $'all-valley, clestroy- vcloped noisy bubble fountain activitv.
ing much of tbe nelr trail and filling 'l'he main lake and south ponil r"'ei.e
to a height above ttLe top of traii ]ittle chauged. The u.all-crack of the
monuments four feet high. This fill northeast ridge s,-as rumbling anil
lies at a slightly lou'er level than the smoking stJongiy, the east cone e--racks
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Sept. 30, 1919. I{,ahuku flow source looking v/est at night, 8 miles away.

-Photo, Jaggar.

Oct. 1, 1919. Source fountains of A]ika Tlow, at night. Piroto, Jaggar.



Oct. 1, 1919. Alika liow pouring into ocean. Photo by courtesy of
Rev. A. S. Baker.

Oct. 28, 1919. Foot of Alika Ilovr, sand. cone in foregrouird' Photo, Jaggar.
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mahing somewhat less noisc. The north
lahe rvas surrouniled r,vith four or five
immcnse spatter clome s and remained
very quiet at the timc of visit. About
2 p. -,, hou'ever, thc north lakc again
overflon'ed rvith much development of
marginal fountainilg.

The tunnel breah immetlia-teiy u.est of
tlic Postal Rift source cones shor-ecl a
very rapid and voluminous torrent l7
fcet wiile ancl moving over 15 miles an
hour. The w-all-crack on the northeast
side of Halemaumau shou.ed large olten
chtsms from rccorrt movcnrerrt. bieaking
across the August over.flor.s of the north
lal< e,

In the \\rhitney Laboratory for the
u'cek ending at 8 p. m. November 21,
1!.)J9, there i,vere registererl local earth-
quakes as follorvs: November 14, 11:32
p. m. (r'ell defineil); November 15,
9:30 p. m. (felt)1 November 16, 12:45
a. m. (very feeble), 4:05 a. m. (feeble),
5:42 p. m. (very feeble); November
18, 5:42 p. m. (very feeble). A tele-
seism n-as registerecl November 20 at
3:46 a. rt. Spasmodic microtremors
n-ere valiable tirroughout the u'eeh ancl
harmonic tremols slight, irrcreasing
somewhat after November 20. Ilicro-
seismic motion was slight. Tilting r,vas
stlong to the south Novem)rcr 15, to
thc north alrl east November 16-19,
and moclerate to the l'est and south
Novcmber 20-21.

November 29, 1919.
Drtling thn rrcek cndirrg Frirla;', No.

vember' 28, 191.9, the expcc,tecl rei:lction
at I{ilatea volcano has come, from the
gas and lava release of the combineil
llauna Loa and I(ilauea eruptions. Just
as on June 5, 1916, af tcr the Mlauna
Loa flow of that year, so on November
28, 1919, an cven more suddcn quiet
drop of the Kilauea lava column tooh
place, amounting to at least 600 feet in
a single moriring. As before, the sub-
sidence u,as accompanied by almost
corrtinuous light local quakiirs of tire
ground, limitetl to tho immodiit" virirr-
ity of the crtrtcr. \Yithin al hortr a,fter
the distiirbance stal'ted, the u4Lole
ancient pit of Halcmaumau \\.as re-
vealed to a depth of ovu'400 feet. the
topography of lakcs and clags $as
largcly bulicil urrrler encircling talus,
and a si nglo rrcw lrke of liquid lrra
hac'l started to reform in the micldle of

the cup. The Postai Bift flov' hacl con-
tilued its outpouring through the
source wells up to the moment of the
crisis, r-hen it orr thc instant ceased to
flon' and the tunnels were left glowing
but void. There resulterl in the great
pooled florv of the-northern part of
Kilauea crater reactiorrs of coliapse and
founta,ining due to the withdrarval of
gas pressure. The liqriid lava in the
bottom of llalemaumau lecovereil very
rapidly and by Novcmber 29 r.as form-
ing a large lake.

This event, culminating a sequelce of
explosive outbreak and flor-ing or
llauira Loa, l'ith all the details
analogous to the events of the com-
bined Maurra Loa-Ki1a,ue:l activities of
1914 ancl of 1916, appears conclusivcly
to dcmonstrate a sympathy of action be-
tu'ccn the tr'vo volcanoes and ploves
that they are connected by undergrouncl
concluits. The sequence from 1914 on
has showl increase of interval, in-
creased volume of outflor', increased
height of vents, increased rapidity of
the subsidence reactioir, incroasetl rapirl-
it;' of the recovely, and ilecreasecl
intcnsity of seismic crises.

A11 available information inrlicatcs
that the Mauna Loa eruption is over.
Reports f rom cattlemcn rvho visiterl
thc source cones in K.ahukri show that
smokc was sti1l rising there on No-
vember 19, but no moving lava was
secn.

Measurements for the weck inilicatc
that for the six clays, Novembet 2l-27,
the marginal stations of Halemaumau
were stationary on the south and s-est
and sanli about one foot on the north
and northcast, The bcnch magma or
floor lava adjacent to the three lakes
subsidecl about one foot. The ridge
adjoining the Postal Rift source coires
stoocl stationary. The lakes remained
6 to 10 feet bclorv their banks. At
2 a,. m. November' 28 thc lava column,
irr,.lrrding bolh lrk. magma rnd benclr
magmir, salrl{ vcry suddcnlJr, so th lt
measulernerrts at noorr from the edge of
the restoled pit rnade the clepression of
the liquicl surface 591 feet belorv the
northeast rim of the pit, this having
been the roltheast ridge before the
subsiclence. The lim station lvas 3727
feet, and the liquid lava surface 3136
feet above sea level. The dimcnsions
of the lava lake at the bottom of the
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pit wele 120 x 120 x 160 feet, ancl the
shape roughly triargular.

Ol Saturcla.y, November 22, at 4 p. m.,
the lakes were lorv and appeerer'l sinl<-
ing. and the fume rvas rather delse.
Streaming lvas eastl'aril iir the main
lalte and much fume rose at the north-
east cove. The northcast riclge wall-
cracl< x.as rumf iing. The north lake
stoocl 10 fect below its rampa.r't atd hacl
t',vo active grottoes untler its rrolth
bank. The collapsed tuunel near the
Posfal Rift soulce cones corrtained tn-o
ton'ents, pouring one ol1 cach side of
the black driblet cone that had formed
over the edge of the holc, these coming
together in the cavern beyond. In the
seconcl orifice, farther rrorthwest, the
level of the turrncl stream hacl lon'eretl.

At the rvest ponrl site a gas vent was
hissing, and in the southt'est lake the
strcaming rE as slow ton'-ards two vely
large grottoes in its southeast cove.
The south wzr,ll crack cone n'as again
glor-irrg, fuming and rumbling.

About 4 p. m., November 23, a cloud
rvas seen over the Kahuku rift source
on X{auna Loa, rvhich showcd very hard
edgcs and resembled the fume cloucls
of the eruptive period.

On this same af telnoou lt 5 p. m.
there rvas a nen' devclopment of marhecl
subsidence iir the south poird of Hale-
rnaLlrrau, nhich suggested the begirrning
of a crisis. 'lhe pond had sunk 10 feet
lon-er than the main lalie, antl through
the channel from thc main lake to the
porrd n cascl,lo n ls f:rlling notLlirruously
nith a lorr, corrvcrting ibe pond into
a whirlpool. The charinel was 20 feet
r'vicle and darir sl<ins from the main
lake rvere continuously carriecl down
over the f all. The la,ke rvas slightly
lon'er tharr before, exhibitiirg grotto
caverns at the central channel and at
thc northeast cove. The strearning rr'as
outn'artl f rom thc f ormcr anrl inrvarcl
at the latter.

The . north lake stood about cigLt
feet below its bank a.ncl rvas making
much noisy f ountaiiring. There u-as
high gas pressilre at the Postal liift florv
source, n-ith much hissing and fla,mes
rising thlolgh craoks in the ground near
the cones. The surface of the torrent
irr the tunnel opening appeareil some-
nhat granular, like aa. The new blach
conc south of the Postal Rift source
cones \\'as flaming through many holes
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and had increased the size of its out-
flow lrea.

fn the evening Halemauma,u was
unu.sually bright, on-ing to thc bril-
liancy of the cascade loeality, ancl the
Postal Rift flow was also very brilliant.
Af ter midnight the south pond rose
and put a stop to the caseading, and
fountains could then be seen at the
rampart levels at both the south poncl
anil thc north lake.

On November 24 thc Postal Bift flovr
s'as unabatecl, the north lahe fountains
remainecl high, anil while the cascade
and whirlpool were not resumecl in the
daytime, the bright illumination of the
south pond about 10 p. m. suggestecl a
tempora,r,v rcnewal, lr.'hich stopped later
in the night. The hissing at the nerv
rrorth cone could be heard at the Ob-
servatory. The third tunnel opening
of thc Postal Rift strcam had brohen
wicler open anil showeci a stretch of
surfaee flow with standing waves. The
main flow surface rvas brightest towarcl
the northeast, under Byronts f,edge,
lhe ooolcd e ree of the noll h cortror of
Kilr'uca tending lo gro\ darlier. Extcn
sive arms of the flow hacl bY now
developed over the midclle area between
Ilalemaumau anil the Observatory.

At 11 a. m., November 26, the south
pond ll'as found with its bank five feet
above the liquid ancl so built in that
the large south grotto dome stooil bach
from the cdge of the poncl, with an opcn
glowing pot. iri its summit. The main
lake se,nt a rapid stream through the
chalrel into the south pond, and s'as
otbelrvise stleanriug eastrvartl I'ithout
much fountaining. trlvidence of motion
in the bench migma r,i'-as showir by a
fallen block of rock on the fresh flow
lava of the southeast wa.11-valley. The
nolth lake stood six feet below its bank,
rvhere a very large rvide spatter dome
had been built on the east side. The
lake n'as quiet, r'i-ith tendency to bal-
looning of its crust, and a flaming
grolto domo slood on its bank. The
irrterior of the PostaI Rift source eone
shorved high 1ava, streaming rapidly.
Thc first tunnel orifice exhibited bub-
blcs in the surface of the florving lava,
but no glanulation, and a speed of about
six miles per hour. The seconil anil
third openirgs contained a sluggish
stream of dark-red color, $'ith its banks
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considerably built in flom the sidcs.
The t*'o pits of thc fourth opening
contained rapid streams similar to open-
ing No. 1; a curtain of ae cumulatiol
hug from the roof dorvn to the flow
sulf:rcc, tho lalter adding to it bv
:p)lolrirrg. Tll( nen bl:l.ik coue sorrtll
o1 the snu"ce vents lr-as row 15 feet
high, hissing and flalring and lr-ith nerr'
flor-s arouncl it.

Tlie Postal Rift florv, in thc northern
prrt of Kilauea crrter', togclher nith
e1I tlrc oulflows of Hrlomaum:ru on
other sicles, ma.lte a covering occupying
rcrrly a cluarter of the greater cra"tel.
This flow-contirues to grow in atea,
and on this evcning ncrl- lingering flows
rrere piting on top cif those already
accrrmulate-d at the base of Bvron ts

I.ec1gc, so that a nes' pool n'es making
tliere and widening in thc clirection of
Halcmatmau.

fip f6 midnight, November 27, thcre
rras- nothing nota.bly new aboui the
contlition of Halemaumau. The rnain
lahc was streaming rapidty into the
south pond ancl northeast covc, the
north lalie was six to eight feet belorv
its banlis, the Postal Rift source rvls
pourilg out its torrent as before,-a-llal
ihe noithetn fov, area v,'as very blight,
ludrlling alcl sprezr,ding as usual'

At 1:42 a. m., Novernber 28, earth-
quekes hegan 1o be registered seismo-
nretricrlh'. and rbout 2 a. m. five or six
nronounn, d qttr kos rr ore felt in the
eourse of fii o minutes. ltt lll some
seventr'-fivt' fclt shoclis occul'letl he-
tr-een 1 :58 and 4 a. m. (Jver tn'o hun-
clred shochs lerc instlumcntallv rcgis-
teled, tirc ht'rlf-liour foilon'ing the onset
bcirg practicallX' a. corrtiltrous jallitrg
of the grouncl.

\\iith the first observecl trembling,
Haltmaumau as seen frorn the Ofiserv-
atory bec.".me velv brigltt in the south
nond roEion. At 2:05 x. 16. tlle n.r.ifcr
*.t " t iihing thc cliff frrofi le' rhorrt 10

fcet irigh, rilrich as seel in the r'lis-
tll'nce $.as sharply outlinetl a.s a cl'ilg
on the south side of thc nolth lalte.
Ilundreds of visitors have climbed the
louncled slope lcadirrq to this cli{!'in
orr]er to vierv thc lake from above.
Tn less than e mirru.te this cliff flattencd
out ald disa,ppearerl bene:r,th th.e edge
of a new pii created by general. sub-
sirlence, the cntire llalcmaumau inner
dome diasppearecl, and there was lef t

a straight edge with orrly the south
llressure ridge and the Postal Rift cones
remaining as breaks in the smooth pro-
i]le. It r,as lor- ci:rtair that the N.ho1c
lava e olumn n'as sinking quictly ancl
very rapic11y, anal the live openilgs of
the Fostal R'ift tunnel on the right lost
briliiancy and bccame dull as the flon'
ceased rvithin them" A f crv minutes
after the crags san1i, dense avalanche
clouds of dusl went up from the pit
and a coritinuous roa.ring noise could
be heald, partly from L]$'chahuna
Bluff, r'he.re sUaing rvas started by the
earthquakes.

The- pooled flow in the north part- of
T{ilauei crater grew brighter, and with-
in an hour small ponils hatl been formed
by collrpse in neslet'n :rntl ecntrrl Jrlrls
oi lho surfa"e, thc liquid irr tlrnsc ponds
fountaining and spraying to consitlera-
ble heights, n'hen the steacly pressure,
which hacl been appliecl by the solrce
tunnels, rtas withtlran-n. This process
continueil into the forenoon, t'her a
standing fountain was seen welling_up
in a sniall oval pond betn'een the Ob-
servatory ancl I{alcmaumau.

A.rr:iving at lfa,lemaumau 3:15 a. m',
the n'riter; could he:rr continuous slidilg
of avalauches in the pit. There rtas no
visible change in the south pressure
riclee, and the trail monuments built of
loosc stones had noi bcen sLahen clorl.n
by orrlhqrrrlte. Tlro liglrt from ttro lav:r
*la" groatly tliminishcd. From the
platfoim at the cast ejnd of the pressure
ii(lge, it appealed that the rvholc fillins
of the olcl circular pit of Halcmaumau
had gone tlov-n over 400 feet in an
hour anil fifteen minutes; probably the
greater pa.rt of this happened in the
first half-hour, for the pit was already
morc or less adjusted and heavy ava-
lanchcs werc tare, The rl'alls q'ere

ncarly vertical, the rit 1200 feet in di-
ametet, big talus cones rvith giorving
eilges could be seen far below, and a
small partly crustcil lava lake was bub-
bling at its edge and spurting through
a crust crack in the iniddle. The upper
edge of the pit \\'as cracked and over-
hanging in places, but falls from the
eclge u-ere ye1'v rale ancl nitle \\:eI"e scen.
On tIe rock s..all inside, a layer of
cracked glolting matter f ormeal a vcneer
which frequentl.-v scalcd off ort the sur'
faee so that flom the operirig so forrn-
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ed powdcr')'avalanches of glulilg rnat' thickness of from trvo to five feet'
ter.'pc,urcd out. There .|s .orlr" g". Tlris_ n'as the t,all-crack 1i11 or dyke
pulfiirg from vc'ts in the floor'. - lvhich had surrounded the inner hard.The'pit\1'asextendedrrorthlvarcl]avacolumn,standirrgb.etweent]re
throug'l.'the collapsing oi ult ttt. region berrch. .-ug-l ,an't ,th1, 111,]Y11, 

uld
betw&n the .ortineit station a'd"the probably iiquid up to the time of the
1894 cones, irrcluding ,h. n''ru lrrge irrbsideucr'. 

-It $jll bc romcmbcrcd tLet
black cone. The p;stat Rift sourie the wall-crack, or. contact surface be-

"oo"* ".rnuir,"d 
zr, short distance north trlleen the benc}r magma and the

of tLe ne* edge. This ed[e d]d not here corrf inq pit. has ;ce' thc sottrcc of
clescend to afry great O"-ptn. nut thcre overfloqls..i lrn site of con,es and ffaming
q.as Icft I 'inhc-or sSeif 

"*tenOi'rg 
in venls. und the place of dc-velopmenf of

irregulrr terraces do*n ior pe.haps"100 'r nall 'nlle)-s't 
during subsi'lcnces, ell

i;;il; rulr".* iir" otd plt inargil srs of .tlroso rcfiorrq b"ing 1'romirr.ttt since

t[efincd bcncath as err u't,ri*ht &lirrtler. I9t7' Hort dcep 1b-e wall-cr:rck ex-

Thcse tcn'accs could U" !".-o, ooL lplow t"rrdc'l Las bccn plohlematirul' dcpenrl-

ifr" 
"otfr.", 

*ilf laggetl e.ig1s- sta"ai"g errt .on tho thichiress vertically of the

o"i i" p"i,nr" agaifsl thc f"ume below." somi-solid lava rvhich rve call the bench"-it; 
;";;"1 o'p.tri"g rear the Postal mag''.a. The revclation of this veneer

niii.ooic" con& *as-gtowing brilliant. to "depths of over 500 f eet, its inner
ly, but eutirelv emL,t.y] Thirc n as no surfa& the mould of an inner hard
iii!-i"C 

". 
n""ii"g i'n "th" 

"on"r 
ancl the substance n'hich confined it, demon-

."p"i""fr""""i5 *-ur gto"'i"g anri cmpty. strates that the bench magma. exte.ilerl
Thc stream be,l or' the iuuiel shoueJ a 1o tba-t d-cpth. at.]crst .lt mey wcll be

;h";;i"";";ch o*ly 4 feet above it, that_the lubricating action of the n'a1l'

i"ai"oti"g that the" torrent hacl been crack 61led rvith lakc magma, accounts

o"iy n""'ot six feet deep. for .the extraordinary quietness and

dccasional heavy avalianchcs in the quickness of the rapiil descent of thc
pit sent up blown-dust cloucls, but the column on this occasion'
continuous-roar was due to the trickling Thc la,he lvas crusted, lith occasitirt:rl
slides from the glowing veneer, antl to ."ssking and. foundering, trvo or three
slips on the slilc rock slopes bclow' 

=luggish- fouuiains broke lhrough thc
There were some glon'irrg cracks in c.uif, a'cl some driblet ca,scades v-ere
llre north nall, lou donn. puuring irrto tho Iake from a fissure

\VLen seen by daylight at I0:30 a' ircap o-n its r'r est si'le. Farther q-est

rn., the lavr ,'olunrn was alrcady i_t thcic nas a puffing cono, witb gloting
nearly complete adjustmcnt; the Pit orificcs rvhenie trigklr flo\-s had spread
was dusty but not very smoky, ancl 3s16ss an old bench magma surface
a small triangular la]<e stood 591 feet coated with Pele's hair. These flows
below the norlheast lim arrrl 1a;' in tlre ga,ve evidence of renerveil or continued
lorllrorstprn rnrnor ol llre floor aglirrst E6 ptnarut", making lake magma.
tlre lalrrs. Tlre fluol ol.p\\hllc cottsisl' ' A- rcmatk'ablc lcrture of both tbe
erl of large surfaccs of cracketl bench s2r1 and west 'lTalls of the pit, at points
magma,.thioh hod been lowered b_odily 

"*2a11y 
opposite each other, was a, pair

froir ihe Ilalemaumau rlume rbovc. o1 open cracks extending straight up
Sorne tlaccs could bo mltie orrt of thc 416 down and trending northeast and
original topoglalih"v, ancl thc rcmnalrt southn'est. These appearecl to be the
pool nppenret'l to be ther nolth lalrr:. g6llfinuatiou of the same crack aeross
bn. tti* slopcs extendetl as much as a the pit, a deep vertical breah.through
r}rartel of th'e rvay ull tlLe pit l'zrll irr the i{iiauea iriner cone, rn'herein Hale-

1,laces. mauillau is the crater' The crack open-
' A most remarka,ble a'cl irrteresting ecl down'r'ard and peteretl out- 'pward,t.uJ""" retealed by the suclden sub: sho*ing for_ some 400 fcet above the
sidence lvas the veneer of glon-ing bottom of the pit as a_fissure onc to
maiter mouldccl against thi I'all-s tn'o feet open. A^ncrr-_development of
of the pit, ancl' mole or less fume southwest of llalemaumau came

sf.iatel ve'rtically. This in daylight from a fissure itt line n-ith this one, and
was a dusty brorn, and hatl shelt-ed-otr appa-rently its_continuation a ferv hund-

completely in pla.ces, revealing its rcd- feet outside of the pit rim'
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Yapor rose ilensely from the ring of
1893 cracks arounrl I{alemaumau. There
rtas much retldish grit from the a,va-
lanche clouds, which .fell about the
edges of the pit both in the ear,1y
morning hours and in the daytime.
There was some fume from the west
side of the new northerrr shelf. The
Postal Rif t flow continuecl to make
blue fume anil remained bright in the
evening of this day, especially near the
extreme front under Bryon's Lcdge.
The earthquake swarming quite eeasecL
after daylight, thereby affording adcli-
tional evidence that the subsiilence .rl'as

completed. in a few'hours.
During the n'-eek ending at 8 p. m.,

Friday, November 28, 1919, the seis-
mographs of the Whitney Laboratory
registereil local earthquakes as follon's:
November 22, 2:37 a, m., very feebie;
November 23, 10:35 a. m., verv feeble;
November 25, 9:58 p. m., i near shock
with origin about 110 miles away, re-
portecl strongly felt in Maui; November
2ti,3:20 a. m., slight, an,l 3:16 p. m.,
f eeble; Noveniber 27, 3:42 a. m., f eebie

(felt in Hilea). On November 28 earth-
quakes were registerecl almost continu-
ously from 7:42 a. m. to 4:11 a. m.,
some seventy-five of these being
perceptible between 1:58 antl 4 a. m.,
the total number of shocks amounting to
over two hundred. The heaviest and
most continuous trembling was between
1:58 and 2:30 a. m., the time of the
major subsidence in llalemaumau.
Other earthqual<es November 28, all
feeble, were as follows:8:58 a. m.,
9:02 a. m.,72:45 p. m., 6:57 p. m., anil
8:39 p. m.

Spasmodic microtremor during the
rveek w-as slight to motlerate, ancl har-
monie tremor moderate to slight.
Ificroseismic motion continueil slight.
Tilting of the ground was slight to the
northwest November 22, to the south-
east November 23-26, and excessive
eastward and northwarcl November 28.

Very respectfully,

T. A. JAGGAR, JR.,
Yolcanologist.
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HA\YAII'\N YOLCANO OBSEIiYAI'O1iY.

1'he Obselyatorv is equippetl l.ith the following
seismometric irstl'umeilts rebuilt at the siaiion in
1918 for the special ncerls of volcano research:
trto B,''cl,-Orooli pnr16lgl111a.. lri:lr -pcerl logislr'3-
tinrr,'f lo,.rl erltlrqrrrl.t-; orrc r,1,iicrll1' tpcording
seisrnoglaph for tlistant earthqnalies; oDe clino-
graph legistering EW tiliing of ihe grouncl. A
\-ertical cornponeDt seismogrirph ryas irl l)eceDller,
1918, set up in expcrirnentrl operation. These
are seated or concLete piers iD a closecl basemi:trt
room ha.,,iug practicall]. coDstant tempcrature, bc-
rcalh tlie chie{ Obserr.atory builcling neat the
hotel. Tiine is referrcd to a r:ated chrononeter,
checl<ed at intervals b-v solar ollservations with a
transit. Both irstrurncnts are ioaned by tlte C'ol-
lege o{ Hawaii. IIa*'aiian standard time (H. S.
'-f.) is 10 hrs. ilO min. slower thrn Greenwich iime.

CINCANI SC,\I,E OF SEISI{IC TNTENSITY.
Urplessed bl. accelcrations measuretl in millimeters

per second per second.
I. frstmirental ........... 0.0 2.5

IL \rery sliglit 2.5 5.0
III. Siigilt . 5.0 10.0
IV. Selsibic, rnetliocre ...... 10.0 25-0
l'. liather strong . . 25.0 50.0

VI. Strong . 50.0 100.0
VII. trrcry strong .... 100.0 250.0

VIII. Ruirrous .......250.0 500.0
I\. Disrstrous .....500.0 1000.0
X. \rerJ-disaslrous ........10000.0 2500.0

XI. Crtrsilophic ....2500.0 5000.0
XII. Gleat catastrophe ......5000.0 10000.0

Grarle Ifr. is oriliralily the ninirnurn perceiveil
b-r the senscs; ancl i[ glade XII. the acceLerations
cir rate of change o{ motiol (jerk) reaches that oi
teuestrial grar.itation.

"'.y1,

h tlre standard form of rcport the maximun intensity or acceleration, designaied by the symbol q,
or mitx.4, is givcn in the conveni,ional unit of miiligal. 'fbe milligal is a measute of acceleration,
srrch that 1 rnilligal - 1/lOO un. per sec, per sgs, :10 ,&. pcr sec. per sec. The Cancani scale, herc:
defined in tcrms of milliueters per sec. per sec., carl therefore be expresscil in milligals by multiplying
each of the nunbers by 100.

OF KILAUEA
Mrles t::.."1:::9

Contorrr intrrral Z 5 l'e oL.
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During the weeh ending tr'riday, De-
cember 5, 1919, the recovery of the
lava column in Halemaumau pit has
continued with great rapidiiy, develop-
ing in a few days features the equiva-
lelt of which it took weeks to produce
in 1916. The liquicl lava on the first
day after the subsiclence increased to a
large lalie, on the second. day cascades
weie pouring into the lahe t'rom splings
of lava nhich v'ellecl up behinci thtr
talus, then the ring of bench magma
uncler the border talus rose bodily aircl
tipped toward the lalie, the gaping
q"all-clacli so t'ormetl engulf etl the ta
lus, and finaliy by the end of the 'week

long curved ponils of boiling lava ile-
veloped in the encircling crack, rose
to levels 100 feet ot more above the
central lake and cascatled int-ard over
the i'ing crags so as to inclease the
volume of the lahe.

The levclation of this encircling
solicl rock under rqhat hacl at first
appearecl to be high talus cones
shoq's that the topography of bcnch
magma was more completely Pl'e'
servecl cluring the great subsidence than
appearecl at the time. What had been
the archecl surface of flat dome ehape
encir,cling the three lahes, became after
the subsidence a surface of basin shape,
its edges masketl by ilebris antl a sin
gle lake in the rnidclle. The anglc of
slope of the sides of this basin appcars
to have been increasecl bv the weight-
ing effect of the inflow that enlargetl
the lahe. The semi-solld matter be-
neath appears to have been squeezed
outwarcl and up'rvartl, reaching the wail-

craek region of less pressure anil so
by release of gas generating liquid
magma. This is a reversal of the proc-
ess so often seen in 1918 ancl 1919,
u'hereby the wall.valley fill weighted
the margins and pusheil up the center.

Measulements on Tuesday, December
2, at 10:15 a.m., 'were matle just after
a spell of pronounced uplift of the bot-
tom al'ea whereby the ring of olcler
bench hacl been raisecl as rvell as the
1alie, the bench more than the lake.
There was also an inner bench or lalie
shore iine rvhich marhed by its hoight
above the liquitl the extent to q'hich
the older basin hacl been iiftecl in ex-
cess of the rise of the ]ahe. The ile-
pression of the lahe belorv the northeast
rim of the pit '\vas now 446 feet, the
inner bench 413 feet and the outer'
bench or talus 378 feet, all of these
measurements being directed at tho
lorthn'estern corner of the Jake basin,
n'here two rlays before there had been
a trickling spring of lava pouring into
the lakc from the top of the talus.
The soli.alified materials of this cascade
n'ere broken by the uplift. The height
of the inner beneh, 'nhich gave the lalre
the appearance of having fallen, really
indicated that the annular margin of
olcl floor had risen 33 feet in excess
of the rise of the lalie. The lake itself
as comparecl with the measuremcnts of
November 28 hail risen 145 feet in four
days, maliing the average rise 36Y+
feet per day. The liquid lava in the
n'all-cracli ponds stoocl at levels 50 ol
60 feet ,higher than the central lake,
so that if this q'ere compared ryith the
liquid level of November 28 the rate of
risiug would be 50 feet per day. As the
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rirg of bench magma hari riseu more
than the lahe, and confinecl the liquitl
of tbe wall cracli, and this ldst ha,_i
bcen flowing voluminously into the lalie
at nearly lahe level on November 30, it
is a fair statement of the n'hole rising
movement to say that the lava colunlrr
rose 200 feet in four days, this includ-
ing the lake, its confining basin antl
the' liquicl weiiing up the wall-clacli.
Thc rim bench mark to rrhich thc
above clepression flgures ,are refelrcrl
stands 3727 feet above sca level.

A piat of the upper rim of thc pit
cletermined it to be oval in form .n'i.th
<liameters 1200 feet east-'west alct 1485
feet north-south. The extra 285 feet
of the north south axis is mostly made
up of the northern inner shelf, the lorv-
est terrace of rvhich stancls 85 feet
below- the northeasteln rim of Hale-
maumau. The rest of the pit atrd the
deeper portion containing the live lava
co.lumn, is nearly cylinchical r'vith r-alls
thaf slope inward but slightty, so that
the ring of talus, floor clags and lal<c
has cliameters of something over 1100
fee t.

On Saturday, November 29, at about
4 p.m., the interior of ]Ialemaumau \vas
almost entirely free from fume, bul
the vapoi' from the outlying craclts las
tiensc, especiallv to the southn-est. Thc
inner u'alls still shoq'erl the n'oncler.fnl
veneer of solidifiecl rr-all-cr.ach matet'ial,
nhich gave the pit a vely clean.cut
upright circulal appearance lihe thc in-
sicle of a bucket. This n'as iclenticat
r,r.ith the olcl shaf i of 1916, but the
upper rim of the pit, added to by 1918-
19 overflorrs, shon.cil marliecl ehangee .

Among these changes are the dark
colored beds of southn'est overflos'
about 20 feet thick; the fill of the nest
niche forrncil in February,1918; thc
new north shelf and a section of flon's
back of it; the northeast heap of 1919
[nj]t slole ihe fill of 19ls to a dcnt r

of 40 or 50 feet s'ith the oid recl scar
of the 1894 bench sho,wing' in section
belor'1 and lastJy the jagged profile of
the south pressure riilge stiil stancling
high above the general level of the rirn
of the pit. Breal;s in the t-est n,all at
lon'er levels shorved at least two clean-
cut rinconformable beiltling lines marl<.
ing aneient Ha.lemaumau rims. Thc
only source of fume inside the pit was
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a staineel patch at the top of the wesi-
ern talus.

The lalic had risen to become a largo
pentagonal pool some 600 feet il diarn-
eter and rrst.imatecl over 50 feet higher
than the little poncl of the previous
day. The pool ltas quietly rising, its
shores directly against the loose stones
and harcl roc,li of the talus ring nithout
an)r spattel riampalt o} border gIOttoes,
and its surface l.as covered. with blacli
shins through which foul or five central
fountains 'r-ere breaking almost contin-
uously, There rras some bright-line
pattern and oocasionally the crust
rroulcl clack and the blochs founcler.
A crachecl sulface of the olcl floor still
boundecl the lake on its south side.

A fragment of the east rim of thc
pit, r,hich hatl been poisetl and totter-
ing the previous c1ay, hacl non fallen.
A few- trivial avalatrehes N'ele scen.
Apart lrom these the only noise in
the pit was f r om the f ountains. At
night the pit n'as brighter than before.
In the tumble of the northern benches
no trace could be seen of the old fea-
tures such as the 1894 cones anal the
rrasonry bench mark.

The Postal Rift source cone was
rnore brolien in and a large darh cham-
ber rras revealeil belotv; a leli still
retainir.rg led heat could be 6eer.r
through the adjacent tunnel opening,
but thc tunnel itself l'as c'lark in the
first three openings to the northwest.
The fourth group of openings showerl
brilliant reil hcat insicle and the fallen
bonlclers werc still cherry reil just as
whcn the lava nas flos'ing. The fifth
opening n,as briiliantly yellow with
incanclescence, anrl the empty stream
channel n-as six feet deep, maliing the
height of tunnel 26 feet. The hoi gas
which emergecl from the opening was
breat.heable ,and seemeil to be merelv
air. The retention of heat in sueii
large charnbers having access to air
sllgg'csts continued oxidation of thc
iron in the roch.

At night the gloq- spots of the Poatal
Rift florv n-ere fewer ancl confined large-
ly to the area Lrniler }lyron's Ledge,
nhnre the lavn r\:rs slill sprrrlirrg
throngh opcrrings. This I'cvival of
fountaining in a lava iield cut off
from a source of supply suggests gas
}eaction with atmospberic oxygen,



At the base of Uwekahuna Bluff in
several places large and small bo.r'r'lders
lvele seen resting on the fresh lava of
the Postal Rift flo$', this debris having
been dislodgetl from the bluff cluring
the earthquakes of the carly morning
of Nove,mber 28.

At noon on November 30 a visit to
the f uming craeh southvv-est of Hale-
maumau determinecl it to be a vertical
fissule extending out ratlially from the
pit about 300 feet from the eclge ancl
trercling in the direetion of the 1868
cracks, The rising smoke was dense,
blue ancl sulphurous along some 200
feet of the fissure line, the rocli of the
1919 flows rvas stained ancl the crack
had a very high temperature. It was
about six inchcs lvide cutting across all
the florvs iniliscriminately. This was
much the n.rost clensely smohing venb
anywhere about tlalemaumau, It cor'
respontls in position and trencl with
the cr,ac.li in the opposite walls of the
jnterior of Halemaumau, but the latter
cmits no 6moke.

Halemaumau on this clay nas more
smoky, the lahe n'as about 40 feet
higher and the wall,crach vents back
of the talus were bubbling n'ith liquitl
larlq n-hich rcaAcailecl intto thre laho
across'the talus on the eastern, $'est-
ern ancl southern sidcs of the Pit.
One of the rvectern vents rvas spulting
noisily. The olcl benc r and slopes of
slide rock n-ere much elleroac,hed upon
by the lalie ,so that none rtas left on
the east; on the \\'est they lvere low,
ancl the higher embanhments north ancl
sou,th rvere mostly solid rock remnants
rvith some talus on toP.

The upright fracture seen cutting
acro,ss the lov'er pit rv,alls is of grcat
intcrest on the eastcrn s'a11, in that
it cracks across the rvall-crach veneer,
ar open chasm one to three feet wicle;
if this veneer soliclifieil after the earlv
morning of November 28, then this
crach across it openecl still later. Its
mate appearing on the southwest rrall
cuts across ancient bedtlerl rocks.

The lake now shon'eil a narrow be
ginning of rampart shoreline, implying
the formation of a thin shell of bench
magma uncler its bottom ancl sides.
There were two main f ountaining
areas in the lake, each q'ith two or
three dome fountains of the sluggish

type, the fountain sending up a blue
smoke ring as it burst, anii recalling
the " Oltl Faithful" of 1911. The
I'ountaining area6 \\'ere in the north
centlal and southl est central parts of
the lahe, ancl th.e crusts telded to
crack in rings around the fountains.
These crusts rvere heavier than before.
The wall-clack lava of the easb side
accumulated in a considerable pool
whish alrainecl into the lake by u'ay
of a v'icle cascadc. The -avalanches on
this day rvere mostly under the south
pressure riclge, the bowlclers sometime5
reaching the lake and. breaking up itc
border crusts.

The sunhen shelf at the north etige
of Halemaumau lies betrveen the cracks
*'hich f ormerly extencled northwarcl
from the 1894 cones and from the north-
n.est station. Bcfore the collapse the
north edge of Halemaumau was much
brolien up, undermined and inflated by
sulphurou,s gases cluring the develop-
ment of the Postal R'ift flon'. It seems
probabie that ihis undermining *'as cle'
veloped by lava seepage through these
two craehs, and rvhen the clrop came
the whole region collapsecl. Much smell
of sulphur vapor ,still rosc from the
Postal Bift soulce rcgion, but no glorv
could non' be seen in the tunnei well,
Luminous spots in the Postal Rift florv
x'ele now ferv, but the fluic1 s'as sti.ll
oozing out in one place under Byron's
Leclge. Blue fume rose from the florv
in many places, anil in some rare vents
there rqas a puffing red fume.

On December 1 at 3:30 p.m. the fume
hacl increa.secl at Halemaumau anil the
rilg of bench magma around the lake
hacl risen about 8 feet, giving the lake
the appearance of subsidence q'ithin its
basin, Tour f'ountains wsre plaf ing
continuously. Some light fume n'as
issuing from a new crach noltheast of
Ilalemaumau and dense smoke rose from
tlie southw-est fissure ancl from several
places in the old Postal R,ift circle.
The fourth and fifth openings of the
Postal E,ift flon' tunnel appealed as
hot as ever, the rocli r-as recl hot
within two inches of the surface at
the edge ot' a )ar.ge opening and thc
bottom of the dcep tunnel was plastic
ancl of bright yeilow incanclescence.
T'here were still numerous glow cracl{s
in the flow covering the northern pari
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of Kilauea erater, but no moving tocs
\1 ere seen.

A prolonged lighi earthquake in the
early morning hours of December 2 was
perhaps occasioned by the stress ol
sudclen rising of the lava column. On
visiting Halemaumau at 10 a.m, it was
found that the encircling ring of cld
floor unclel the talus and arouncl the
lalie hacl risen bodily ancl tilted inn'arti
tonard the center, brealiing up the
soliclifiecl rl'all crach cascad.es, opening
the rvall-crack until it had become I
gulch ancl causing the talus to slump
irto t.his gulch on 'all sides. 'Ihele
u'as thus createcl an annulat hnife-edge
lidge standing out from the wail, and
ou the northeast siite a pool of hot
liquicl lava occupieal the gulch and
shorn'ed continuous bubble f'ountaining'
The lalie margin inside of the ring
hatl retireci from its uptilted shores
lcaving a sloping terrace scarrerl *'ith
black shore lines; this scar s'as 15 feet
high on the northeast side ancl 4 feet
h.igh souths-est, indicating tbat the up-
lift of the cup involvetl til'ting from
northeast to southwest. There was
further evidence of this in a triangulal'
shoal on the northeast side of the lalie
sloping southrryestward at a flat anglc,
making a beach of upliftecl ]ahe bot
tom, n'ith one of the fountains at itrs
margin puliing as though building a
eone. This fountain, ancl the persist-
ence of the other fountaining localities,
gave eviclence thus of spring holes in a
shallow bottom untler the fountaining
tocalities. There were still tn'o prin-
cipal fountainirg aleas, quiet crusts
over the lake ancl occasionally craching
anil founciering of the crusts thieh re-
vealecl the hot melt beneath.

There was increasec'l smohe in th e
pit from talus openings north ancl
south. Nightf:all revealed glon' in the
northn'cst s'all crac.k from lava still
bubrbling beneath the cascarle debris.
Small avalanches continued, especially
southwest, the sicle of tlos'nwarcl tilt
of the floor.

The line of oPenings in the Poslal
Rifi tunnel north.n'est of Halentatlmau
n-as wholly ilark at the first three lo-
calities, red hot at No. 4, and at tlte
deep pit No. 5 there n'as orange heai
but darker than before, the rochs near
the orilice being purple to cherry red.
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hard bottom at the stream channcl and
tooli florn ten to fifteen rninutes to heat
up to incandescence, There was a roar-
irig noise as of rushing air through the
tunnel or its orilice, but no appearance
of rvindy outrush s'as seen. lt seemetl
possible that this noise was due to
some reaction in the rock. \\rhere the
linings of the tunnel had coolecl olf
and coulcl be seen in daYlight, the
glaze rvas darh recl with oxidation of
the containetl iron.

At 6 p.m. the lahe was rising and
hatl encroachecl upon the shoal at its
border. The I'ountains n'ere smal1, fling-
ing a viscous melt, antl the northeast
n,all-clack had trvo poncls with hun
clreds of small fountains mahing a pat-
teln recailing the activity of 1912.
Disagreeable sulphurous fume rose froru
thcse fountains at the eastern edge ot
the pit.

After a southn'esterly storm the
{loor of Kilauea at 9:30 P.m. on De-
cember' 4 presentecl dense masses o1l

vapor and there rvere still scattet'ed
glou'ing openings in the Postal R,ift
flos'. Halemaunau $-as much brighter
and from its easteln edge the ring
rirlge coulcl bc seen to be much higher
and rnovetl ilu,alcl so as to increase
the rvidth of'the gulch bets'een it and
the n'a11. Elongate wall crack pond's
had again folmed on the noltheast and
rrest, the former greatly enlarged anrl
slill boiling violently aird continuousl,v.
The mottled patterrr of the bubble
forintaining hele r.as s'[31 producerl
the blight glow from the Pit, the
lrrealiing sliins continuously streaming
ror th and south from a middle ilal'li
z,one. At the two encls the pond was
crusterl, with some spilting of small
vents torvarde the south. At the ba::
of the south n'a1l of the pit the debrjs
ras slitling into a smolre hole, maiiirg
small avalanches and sencling up glitt'''
riust. Some Pelets hair from the foun-
tains fell outsicle of the Pit.

The n'csteln wall craclr poncl hacl trvo
or three small fountains ancl was other-
wise quiet. The main lake hacl five
fountaining ccnters, r(ras generally
orustecl anrl the eastern fountain rvas
building a low cone. The sPraY shol
up 20 or 30 feet. There rvas again a
flat of liftecl floor east of the lake,



Occasional small avalanches fell from
r,arious parts of the pit wa1l.

At 11 a.m. December 5 the pit u-as
smoky, but the caiJtern I'a11-crach ponil
coulcl be seen solne 600 fcet loug an,1

over 50 feet v'ide, coltinuously boilillg
ancl strcamiug r:Lorthrvarcl. 'Ihele u'elc
fountaining vents in the crust of the
pond at its south end and farther soutlr
in the rvall-cracli there $'as noisy pulT
ing with irru.ald slipping talus unrler-
ruined by lava belorv.

The main lalie crust r.as ht':t viel
than bcfore rvith thlee slLrggish fouri-
taining vents breahing it, the eastclu
one throrving up rLmbrella flirgs of
melt.

The nolthcln pnrt of the western
lva1l crack pond x'as u'ide anrl quietly
fountainirg, but at itrs southern encl
this pool everflou.cd inward across the
hnif e-edge riilge ancl selt a casceclc
dor.n to the lalie. The cascatle was
25 feet rvitlc and other vents in th,l
slope bclon'made a line of fountainilg
sprinqs which ilooiled the wcstcln cru,rt
of the lalie anil made therc a f resh
{ield of pahochoe. The large cascade
fell 50 feet to the spring line, ,and

there rvas about 50 feet mote of tlrop
from herc to th.e lal<e snrface, maliiug
the clifference of level betn'een the
wall-crack pond and the lahe aboul
100 fcet.

Thc s.al1 guJch on the nolth sicl,:
xras llow 200 feet u'ide at the levcl
of the ring riclge bordering it arirl the
top of this riclge ron stood rip as a
jaggcd crag all alouncl the central lalie.
It r.es eviclcnt that the present risc
\-as taliirg effect by li?tirg thc mar-
gins of the olcl sunlien floor insteacl of
the mitli'lle, as though the I'eight of the
lalie hacl causecl clisplacement outll-arti
of the plastic mattel belol'. The in
tcnse effcrvescence in the wall-clacli
to hcights greater than the lahe ap-
peareri to shon' that marginal pressul'c
lclease hacl converted the undel pastc
into liquicl, by release of gas from so-
lution, aircl consequent hcating.

The southn-est fume crack showetl lo
charge. Some of the northwest edgc of
Il,alcmaumau appearcd to have f allen
ar\ia)'. The ilebris of the inncl slopc
of the south pressure ritlge had most).y
fallen, mahing that riclge a nearly ver-

tical wail on the inside with an outcr
slope of debris.

In thc Whitney Laboratory of Seis-
mology f or the lveeli cndirrg at mid'
night Triday, December 5,1919, local
ealthqualies were registeretl as follorvs:
Novcrnber' 29, 3:49 a.m.1 November 30,
10:30 p.m., nrodelatcl December 1, 3:28
a.m., slight; 9:!6 a.m., verY f ecble;
Deccm.ber 2, 5:36 a.m., feltl Decembcr
3, 10:23 p.m., vety feeble; December 4,
!:02 a.m., light. Spasmodic tremor was
u,cak to motlerate dulilg tlie weck with.
plolourLcerl n'intl e{lects December''1
lutl 5. 'Ihc halmolic microtremor be-
came excessivelv slight during the
u.eeli. lficroseismic motion was very
slight, inelc'asing a little December 4

urnd 5. ljotion of tilting r''as strong
to the south ancl moderatc to the wesi
in the early part of the u'eeh, changing
on Deccmber 2 to stlong east and
nroderate south.

On Deccmber 1, aftcr some weehs of
cxlreriureltation, a seismograph r4ras

stalted in opetation in Hilo for the
rleasurement of local ealthqtakes co
oldinate with the $'or'li of ihe \,\thitne)-
Laboratorl.. This installation is the
n'or'l< of the Hawaiiau \rolcano Re-
siL)ilt'(,h -\ssociation, the iilst of a series
of instlumerts to bc placerl in the hanils
o1'roluuteer observels on th^ Islantl
of IIau'aii. The seismoglaph n'as cle-

signcd bv Dr. liomberg in cooperation
lith the rvliter, u'ho has set up anrl
mor.lifierl the Hilo iustrumerlt as expeli
ment lequirecl. X{ajor \\r. V. Allerr,
L'niteil States Custorns Collector of
IIjlo. has kindly consented to operatc
the instlument antl mail thc seisrno'
grams to the ObservatorY.

The vault used is of heavy concretc
with double x'al]s reinforccrl I'ith stecl,
eaoh nine inches thicli ancl with a four''
inch air space between. The roof is
an arch of solirl conctete fifteen inchcs
thick. The inside space measures 14

feet 6 inches b-v 10 fect 8 inches,
floored rvith concrete resting on the
beach sand on land ver;' slightly ah-
tide lr.ater in n'-hat is knoq'n as tle
Ponolan'ai ilistrict on the north siclc
of Kamehameha Avenue between Wai-
akea anrl Hilo torvn.

The use of this vault n'as contrib-
ruted by the Hilo Mercantile Companv.
To t.his f rm n'e are inilebted f or co'
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operation in the establishment of the
seismograph, and also to the follorn'ing
Hilo frrms and organizations who have
tione r-ork on the builtling gratuitously
through their interest in the Harvaiial
Volcairo Rcsearch Associatioir: Hilo
lllectric Light Company, Haivaii Pub-
lieity Commission, Charles H. Wiil.
Voleano Garage, trIarvaii Consolidatetl
Railn'ay Company, American Tactors,
Ltd., and the county engireer represent-
ing the Department of Public Worhs.

to the last natn ecl o{Ti cer rve are in
debtecl for the exact tletenniriation of
the mericlian, anrl thc horizontal pendu-
hrm is set up in the meridian for regis-
tlation of cast- west vibration. On thirr
site there is some altificial ilisturbance
clue to railn'ay trains and heavy truchs,
but the registration of such movemenL
is quitc clj.stinct in character from that
of earthquahes. The preliminary tests
of the instrument have satisf'aetoril-v
i:cgisteretl earthquahe, tilt and micro
seisms, and have demonstratcd that Do

tlace of tl:Le harmonic and spasmodic
mie rotremor, so common at Kilaue'a,
is obscrvecl at Hilo. This seems to in-
dieate that these tremors are distinct-
ive of the crater region. The micro
scisms are stronger than at the volcano.
T,he lfaui earthqualie of November 25
s.as registeleil, shon'ing that the grouud
is satisfactorY.

December 13, 1919.
The n eeh encling Tritlay, December

12, 1919, at Kilauea Volcaro has dem
onstrated that the rising movcment o1i

tho lava of Halcmrrrrnau no\v in ploe-
rcss j,i the most rapid n'hich has oc-
culrecl since the Observatorv \\'as
fonnded ir 1911. The central lake aree
t'or the fourteen days follorviirq the
great eollapse of Novcmber 28 has
risen 444 feet, averaging 31.7 fect per
tlay. The uplif t moreovet up to th e

micldle of the past rveeh has involved
the heavy prism 6f seemingly soliil Iava
which r:e call bench magma, that filled
the pit from rvall to n'all anil had on
its surface the former topography.

The movement has proceeded by al
terrations 6f spurtr: betwecn the lalie
magma and the bench magma. For tht
first tn'o clays after the collapse oli
November 28 the lake basin fillerl up
rapidly. Tor the next three days the
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heavr ring crag became definecl and
the lalie n-as distributecl into the n'ail-
cracks and replaeed by uplifted shoals.
This was fotlowecl for trvo clays more
by vigorous rising of the liquid in the
niall-ciacks ancl cascading inward to
fill up the basin. Beginning on De-
ecmber 6 for three daYs there was
again an uplifting movement develop'
ing' a great circular craggy ridge -rvithits summit over a hundrecl feet above
ihc liquid level. Then came'' from De-
cember 9 to 12, a most extraortlinary
upwelling of violently boiling liquid_'
floocling the pit from rvall to wall and
half cliowning the crag ritlge so as to
convert it into an island.

This last uphcaval with liquitl rising
40 feet per cley in the upper antl la,rger
part of Ilalemaumau pit is a flood in-
comparablY grcater than anythjn.g
lerdtofore seen by the n'r:iter at Ki-
lauea. The boiling mechanism is lihe
that of the spurts of December, 1911'
antl Jul;', 1912, n'ith thousands of foun'
tairrs antl intense racliation of heat.
Nineteen hundred anil twelve was as

a whole a ycar of cleclining lava leve),
so that this analogv suggests that the

l.iresent spasm will be short-1ivecl anrl
ihat it *atLs thc beginning of a periotl
of subsidence for the next tn'o years.

Thc pit as a spectacle at the p.rescnt
time, $,'ho11Y free from fume, rvith an
enormoLls la'he containing a great crag-
gv island crescent, the summit of'tht:
Iatter only 75 feet dot-n arcl the fiery
turbulence made infinitelv various b.r'

thc rushing cutlents anil the bom-
barrling of ramparts, is quitc oompar-
able in magnificence to anv of the phe'
nomena of the Nlauna Loa cruPtion.

Measurements on TuestlaY, Decembei'
9, at 10 a.m., from the northeast rim
siation, the elcvation of which is 3727

feet above sea level, determiner'l the
ilcpression of the several features bclon'
this station to be as follows: Shore of
ring pool north 267 feetl notth crag
peah 15,1 feetl ccntral lake 270 feet;
itest n'al1 crach cones 253 feet; couth
u-all-cra.ok fountain 200 feet' The out-
sicle diameter of the ring pool irorth
and south n'a,s 1000 feet and eaet antl
u'est 1050 feet. The s'idth of tle ring
pool ribbon on the north was 100 feet
and on the east 70 feet. The diameter



of the central floor east-n'est was 763
feet.

Ileasurcment from the same station
December 12 at 10 a.m. made the de
plcsrsion of the north pool 147 feet and
of t'he north crag peah 75 feet.

These measurenents show that in
seven tlays, f rom December 2 to Dc-
cember 9, the rilg pool rose 129 feef,
averaging 18.4 feet per clay; the central
lalie 176 feet, averaging 25.1 feet per
Cay; anrl the north crag 216 feet, aver
aging 31.0 feet per clay. In three llatrs,
from Decembcr' 9 to December 12, thc
lakes, now at a common level, rorse 120
feet, averaging 40 feet per day, and
the north crag 79 fect, averaging 29.7
f'eet per clay.

On -Saturday, I)ecember 6, at 4 :30
p.rn., Halemaumau contained much
fume rising front the clebris in thc
nall'cracks. A complehensive viel' ob
tained from the south presaure-ridee
shon ed the largc lalie basin of the cen-
ter with a li.ve pool on its x'est s.icle, a
rirg riclge arouild il rvith highest sum
mits north ald south ancl a gulch be-
tneen this ritlge and the u'all of the
pit filled u'ith an clongate boiiing poni[
on the east, u'ith rock debris north anil
south ancl q'ith live lava cones on the
r, est.

The cbange,s l'hich hatl occurrecl silc,e
the previous da;1- n-ere chiefly those oc-
casionecl by strong uplift of thc floor
on the east side. This hacl opene{l
n,idel the easteln n all-crack po;rrl,
n'hich hac.l risen anil r\,as still covered
ri'ith multiple fountains in its mitlc'l1q
anrl northern parts, crustecl over on
thc south antl strcamirlq northrl'ard
s'ith occarsionai bombardment of thc
1\ alls etsl nnd rrest, iuch occasions
causing a lessening of the general bub
bling. The gorge occupierl bv tbis ponrl
ryas extendcd into reellv profound
gulches on the north anil souih sicles
of the pit.

The movement of up)ift hail pivoted
about the eontact of the floor blocl<
n.:ith the x.est wall so that thc rl'all-
crack on the n-c,:t u'as nal'ron. witb
sfurting lnva ihrorrqh thp i no con'
velts. The cascarle of the pl'evious
ilav hail ceased anil its ftozen I'enlnants
n-e're crushe cl. It hacl flooded the n'est-
ern side of the crusted eentral lalie
basin, and the nerv movement of east'

ern uplift had again follorqed the leacl
of the heavy n'eighting of the western
floor. What rryas lef t of the central
lahe hatl movecl to the west side of itrl
basin aud the u-hote eastern half' lvas
a crached beach slope. '\t the cascade
iocality, the cone orr top was hissing
nnri at its base in the lahe there n-as

a sluttering fountain. The area of thc
lahe had ilwintllecl, probably aiong with
the increase of the east wall ponil.
Thlee sluggish spasmodic and explosiv.r
fountains occasionally brolre through
i.he heavy crust, the northern one mak-
ing a noisy report follorved by a splas'h
of- f alliue melt. Some avalanches f el]
at the north end of the east poncl w)rele
the liquirl lava was undermining the
r.all-crach. Th.e rl'hole floor hacl riserr
even at its lowest n'estern Part.

I)ccember 7 prorlucecl much lengthen'
iug of the s'all-crack ponr1. At 11 a.nt.
December 8 fume I'as still clense itr
the crater, enpecia)1.r'at its south elcl.
The wall-craoh pond was now a cres-
cent extenclecl from the east to the
north ancl south sicles of the pit and
the central lake had become a tlark
floor with tn'o cones on ifs north side,
one bubbling almost continuously an<1

the other eiploding at intervals w-ith
reports lihe a pistoJ shot. The stream-
ing in the *nl1 p;'lclt potrd rrls f'rom
cente's north. snuth 2n,l east, u ilh con'
flicling curtetrts ancl violent bnbblirrr'
atthe meeting points northeast ancl

southcast. In thc south rtall cracli
there rrere three isolated pools' Tht:
pit at light steadily increaser'l in
irrightness and the fume column rising
in calm air u'as very brilliantly illu
rninecl by the areas of bubble fountain'
ing berie,ath.

bn Decen.rber 9 in the forenoon, the
s,all-crack pool was extelded jn a

broad ribbon arounrl thc north 'siile of
the pit and lvas fer-l from a fountain
spring in the talus on the south side
which stoorl at a much higher level
t}an the rest of the pool. The annular
ridge on the north u'as now lif'terl
ir'to a high peakeLl crag' The bubhle
fountainirig ivas violent in the north
pool as *'e1l as at the east, and ram'
fart benches were building rvith cres-
cent njches at places of continuous
bombardment. Tn'o prolounced cape'r
or points had thus been built on the
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innel margin of the eastern part ol
the pool. The western wall-crach norv
contained sputtering cones all along
the ba,se of the wall, inclucling sorne
in a depressecl ravine northwest, Thc
central lake vr.as non- a raised flool
forming the bottom of the dish sur
rouncleil by the ring or crescent of
crags, and this floor n'as now highel
than the level of the wall-crach lahe'
The live part of the floor n'as a fie1c1

of overlapping pahoehoe flows feil b-v
a stuggish fourrtain south of the center,
which broke the crust occasionally,
lvhile at the north fountain loeality a

cone harl formecl, which belcherl noisil;;
at intervals, mal<ing a patter of falling
fragmen,ts after eaeh explosion. There
u'as another eone at the southwest co;'-
rier of the floor at the cascade site.

XIuc,h smohe still rose along the \l'est
wall crack ancl from parts of the south-
ern ring crag. fhe currents of the
annular lahe moved east ancl west from
a briclge of shin at the north, and met
flom north ancl south in the easteln
pool mahing hunclreds of bubble foun-
tains antl some travelling f ountains,
recalling the turbulence of 1912. The
general situation indicated steaily ris-
irg, rvit,h transfer of the liquicl frorrr
center to periphery, and encroa'chment
Ly this marginal lahe upon the n'all
crach talus. Ifeanwhile the central
cylinder of bench magma n'as lifting
so as to bow its edges inward and
convert them into high crags. The
maximum of this lift at the north pro-
duceil a peah.

Or December 10 at 11 a.m. a visit
to the outside fume crach 6outh$'cst
founcl it excessively hot antl the fume
no\\' was thin ancl blue instead of the
clense masses of vapor seen a weeh ago.
N6 glow coulil be detectecl there. Tn
T{alemaumau the ring pool haal extend-
ed itself to the southwest, n'here there
\!-as now a large pool of l'ava cascading
to a lower quiet crustecl pudclle. At
the base of the rve,st v'all the spurting
cones were surrounclcd by crusted pools,
'rhe northern openings mahing fountains
in grot,to ovens. The north arm of the
creicent lahe s'as larger, rvith fountains
bombarding its south bank, and this
was continuous arouncl to the east and
eouth as a long ribbon lake from 10
'to 50 feet wicle, with violent bubble
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fountaining in several places. The
continucd uplift of lbe ring crag-
mass, with its culminating summit
at the north, hail procluced a low pass
at the east as though the rise north
and south were breaking the dish
in 'trn'-o. The pool within 'the dish s'ar:
now flooding through a continuous foun-
tain in the ienter n'hich made a spreaal
of ratlia.l florvs. The blorn'ing cone
also was larger, throwing up gushes
of melt. The heat from the Pit had
iucreased, the furne from the fountains
n'as strong n-ith sulphur, much Pele's
hair n'as strewn about at the north,
and small avalanches continued, jostled
loosc by the lav-,a movements The
southern riclge of the crag mas's sras
r.ou' straight-topped, mostly bowlders
ancl less than half as high as the north
ern summit, the eastern riclge bcing
still lower.

'On Thurstlav, December 11, at 10

a.m., after a night of exeeetlingly bril-
liant glon' at the Pit, the lahe was
founil to have rvelled up at a,n unpre-
cei'lentecl rate north, south and west' so

as to brilg central anil marginal pools
all into one ancl convert the erag-mass
irto a crescent islanil with its horns
pointed west. Along the foot of the
west q.a]1 w,as a line of twelve standing
fount,ains with some cone remnants
confining them, tle ring pools rn'ere

boiling enrl lhe central region nas e
quiet floodcil fieltl covered n'ith large
areas of fresh skin rvhich showecl sur'
face patterns lilre x-ateretl silh. The
marginai currents tlivelged from thc
three source n.ells north, south anrl
n-est, and convergetl to intermerliate
sh,ifting places, where thousancls of
fountains, large ancl smali, boiled up,
or bombarcied the n-alls, or built ram-
parts against the islanil. The speeil
of streaming rvas variable, but mostly
sr.ift. The avalanches \vere mostly at
tbe solrtheast corner of the pit. The
only d ark skins rvhich f ormecl in the
ring lake \(rere at the source wells.
The most violent fountains were at 'the
e nst.

fn the evening evervthing was higler
and a large dome fountain bursting
about eight times to a minute broke
the skin of the central pool rthere tho
explosive cone had 'been. There was
violent multiple fountaining in the ring
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channel southwest and in the north pool
the rising lava made a patter'n of goliien
|osettes rvhich united in currerrts rush-
ing torvarcl the islantL banh. Agains t
this banh on the north-northeast sitle
lay a semicirele of clalk skin frouL
'n hich streaming racliated. A torrent
liouled fronl the rvcstel'n concs alolg
the n all to tlie lolth pool. Intt'nst-r
multiple fountainirrg corrtinuerl at tlie
east, and on the rvestern siclc of thi:
nolth pooJ. The heat arrrl ilhrmination
rrele stronger than ever and thc pif
lemained cleal of visible fume all day.

,\t 10 a.m. ol December' 12 the con-
centraietl intensily of the fountaining
activity leached a maximunt. Thc con.
vectiou currents of the licluid lava ilo'r
tentled to rise along the rvall of'thc
pit, rursh across the marginal lahe fi'om
the rvall to the island and against the
islanrl to go dorvn in sn-irls and cxplo-
siols of foultaining. This mechalisnr
w:lis stlongest on thc northtlrr anrl
southeastern sitles. The heat u.as ter'-
lilic anrl thc upmsh of gas flom the pit
geiLeraterl troublesome rvhirln'i nrls ol
thc cdge, with shoq,ers of glit and
gl'avel. The lahe had gained on thc
clag mass, maliing the latter nal'r'o\\'cl
anil thc fornrer n-ii1er'. The cc.ltlal
poo1, fed frorn the rrest, shorvecl quiei
cracliing . alil founilerins lvith one
t'lome fountain, almost exactly in the
ccnter, which explodcd every tn'o or:
three seconils. The v.estern quai'ter of
the ring nas a line of upweiling foun-
tains in a rorv, but evcrl'rvhele clse in
1:be outet ring lahe tbc fotntaining
rr as fnriously tumultuous u'ith thou-
sands of great dome bursts of the samr:
oldcl of rnagnitrrlc as at IlalemaumaLr
in July, J 912. The fume had slightl.v
increa,:er1, f'rom sources at the pJaccs
of bombaldment along tLe i'ing ridge.
At the easteln gap in th is li rige the
splashing had brohen through and built
a spatter platform across the island
There s.ere -qome rarro\v zones of crust,
cspeeially north and southeast, at thc
outer border of the ring lalic rvlcr-q
ihe centripctal cullcnts ileparted fronr
the n-a11. These cmstir rvcre evenlv
striated in the direction of the currents.
The avalanches \{'ere rnostlv from thc
south r-a11, strong ones beilg rccorded,
one at 9:30 a.m. ancl tn-o a'bout I2: l0
p.m. The rveather r\-as calm and the

1'oar of the fountails in the forelool
could be heard at the Observatory near',
ly three miles an ay.

A striking featule of this periocl of
ilrtense localized heat at the pit lvas
the development ot' high cumulus clourls
above the hot convection column, lr'-hiclr
shouer-l a browtr fringe beneath ancl a
zone of transparent bluish gas between
the bottonr of the cioucl anr.l the erlgc
of ihc pit. At sunclon'rr thele s,as no
cumulus ald the f ume extenilecl f ar
tr*'ay to leewalrl as a thin vejl hanging
:in ilat strata. In the cool of thc eve-
rr.ing shreds of n'atcl vapor coudenserl
irregularlv in the ftme cloud ancl a
banl< of f og pouretl over Urveliahun:r
Bluff lilie a $.atelfall, marking the in-
clraught of coolel ail arourrrl the mar-
gins of tbe hot uprush at the pit. fn
the evening the pit rras mole brilliant
than at any time since 1912.

During this rveek the Postal Rift flon'
area has continued .to show four ol fivo
glowing cracks as seen frorn the Ob
servatory. At the source tunnel all
g1or. has disappearecl, ancl much hot
air still i'ises from the openings, rn'hich
have collapsecl to sonre extent.

\Vhite localized cumulus cloucls ll,ere
rotjca,l over 1be Kllrtrku roulco l'egiorr
of the recent Nanna Loa eruption in
the light of December 5- 6 and in the
folenoons of December l0 ancl 11.

In the Whitnev Laboratory f or the
wcelr enrling at miclniglt Friday, Dc-
cember 12, 1919, therc h,ave beon a feq'
very feeble local earthqualrcs as fol
lows: December 9, 6:29 p.m. and L1:28
p.m.1 December 10, 12:45 p.m.; Decenr-
ber 12, 12:02 p.m. anc-l 10:07 p.m. Spas-
modic microtremors have increasecl from
a fen' rveah spasms per ilay on Decem-
ber 6 to several strong spasms on De
cember' 12. The harmonic microtremoi'
bas incre,asecl from almost none to
slight. Microseismj c motion has bcen
motlcrate, antl clistinctJy strorrger than
anything recoraleal for many \\reel(s past.
Tilting of the ground was q'esttvarrl anr:I
southx.arcl about December 7 anrl .9 ancl
rorthu-ard and eastn'aril about Deccm-
ber 12.

Decernber 20, 1919,
Dur:ing the n eel< e ncling Fri.day, De-

cember' 19, 1.919, Kilauea has continuerl
its remarhable performance of rswift
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rising in llalemaumau followed by qgd:
clen outbreah of foamy thin shelled
flows through a long radial crach on
the floor of Kilauea crater southwest.
This action has happenecl trvice tluring
the r.eek, the firsi outflow occasioning
sudden subsiclence in the pit, followetl
by a swarm of earthquakes, the origirrs
of s'hich appear from the seismograms
to be nine or more miles awaY. The
nen-ly openecl rift is continuecl outside
of Kilauea crater fol a mile and a half
in lhe Kau clesert 'along the lire of the
so-called 1868 cracks, s''here new hot
vapor is rising ancl the chasms have
.varl-ne11 open profoundly, The activity
of the liquicl lava in Flalemaumau con-
tinues to be marhed by stormy fountain-
ing in a lahe rthich fiIlsr the pit from
side to siile, and the ring shaped islan<l
enclcsing the central lake has slorvly
become more ancl more submerged. The
fountaining is still confined. to an outer
aunular channcl which has increasetl in
rryiclth as the liquid rose in the funnel'
shaped plt tn,l gainod volume aI 1le
c*1,"nsn ol tbn lsland. The higbesl
level was reaehcd Dccembcr 15, rn'hetr
the lake rtas in places only 20 feet be-
low the Halemaumau rim ancl vel'y near
the 3700-foot contour. At present the
lava appears to be rising ancl falling in
pulsations, overfloN'ir:Lg lvhen it pas'ses

ihe level of the open southwest rift,
anc'l giving off immense quantities of
gas, hea.t anil light.- The approximate fluctuations of level
of the la}e at thc north poo1, ancl of
the island at its northeru sutrmit for
the n'eeli ending December 19 are sho*'n
in the following table, from estimates
checked by transit on north northeast
rim December: 16:

Dec. 12, 10:00 a. m., 1a.ke 147 feet be-
low riml crag 75 fcet below rim. Dec'
13, 11:30 a. ri., lake 90 feet below rim;
clas 25 fect belon rim. Dec. 14,3:00
p. il., lck" 50 fcet bnlon rim: crag 5

ieet abovc rim. Dec. 15, 11:00 a. m.,
lake 35 feet below riml crag 50 feet
above lim. Dec. 15, 6:30 P. m., lake
135 fect below. riml crag 50 feet be-
lorv rim. Dcc. 16, 11:00 a. m', lalre 148
feet below riml crag 71 feet bclow rim.
Dec. 17, 11:00 a. m., la)re 80 feet below
rim; crag 4C feet below rim. Dec' 18, 12

noon, lake 70 feet below rim; crag 40
fcet below rim. Dec. 19. 6:00 P. m.,
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Iake 50 feet below rim; crag 25 feet
belolg rim.

The figures show that during the
three days December 12--15 the lake
rose 112 feet or 37.5 feet per clay, antl
the crag rose 125 feet or 41.3 feet per
day; then .came outflow antl gub,sidence,

f rom 11 :25 a.m. December 15 to the
same hour the next day, the lake sink-
ing 113 fee,t ,and the crag 121 feet in
one day; the recovery for three days
December 16--19 lif ted the lake level
98 feet, or 33 f'eet Per claY, an[l the
crag only about half as much, 46 feet,
a.reiage 15.3 feet per clay; another out-
flon resulted.

On SaturdaY, December 13, at 11:30
a,.m., the rise continued and at noon
the crag peah was in view above the
etlge of-Halemaumau as seen from the
OL,servatory. The crag was eoming u1'

more than a foot per hour verv steatlily,
hut this movement was acceleratecl at
times so as to lift the shores of the
island morc than the lake; in general
both island an 11 lahe were keeping
pace, but not unit'ormly' The fountainc
n-cre larger, bui)ding ramparts on the
outer shores of the ring-is1and, but thrl
lake contact with the wall of the pit
showecl quiet ancl continuous overl?p
of liquid on roch with no sinking spellq-
The lsland rose most on the east ancl
north sicle,s so as to keeP the outer
ring-channel from joining across the
eari gap with the central bagln,,bqt
on the west sitle the two were blended'
The curlents there rushecl together
from north and south and poureil out
into the basin lake. Elsewhere the
marginal stleaming nas mostly inward
lronr the wall againsb I he island, excepl
f or ,some remnant of the north anil
south currents coming together on the
east. The multiple f ountaining t a'd

lessereil. The central lake was quiet,
slrinnerl over. with some cracking anrl
lorrnr'lcrlng of crttsts. The level of tho
Iiorricl lava tron reachc'l thc lower pd':"
of the north shelf of November 28'

There were still occarsional slides south'
rrest. The pit at night was extremely
briliiant.

At 3 p.m. December 14, the crag w-as

n-el1 above the rim of the pit and the
multiple fountaining of the ring-pool
n-as igain furious and incessant, mak-



ing a loucl roar lilie a cataract, audible
three miles away (CratelI{o,te1). The
streaming was mostJy centlipetal and
the lake less thau 5U feet ,[oNn. Sul-
phurous acid gas lvas the dominant
oclor. The lahe wa.s gaining on thc
islancl and had reachcd the upper north
shelf of November 28. The ring.pool
boiletl up in hundreds of large dome
fountains. Very swift culrents on thc
v,est side of ,the pit pourecl from norbh
ancl south alounal the island crags arrd
srvept inn-arcl to the central basin, some-
times making whirlpools there on the
rtorth side. In the evening tho vrhole
body of the north crag, ancl the foun-
tains north, east and *'est were in view
from the Ob,servatory. These fountains
hut'lecl spatter lumps of dense black
glass over the top of the west ctiff of
Halemaumau, then 60 feet high, ancl
small spray rn'ent much higher. The
lamparts were 10 or 15 feet high, built
at the lahe edge on the west enal of
the north crag, and the souths'est sitle
of the islancl was ,buriecl under rampartr
lava. The noise at the road terminus
was like the roar of the surf. An oc-
casiona,l clome f ountain burst in the
central pool region. Some.smohe rose
from stony patches of the islancl N'here
bombardment $'as strong. The south-
west crack out.sicle of Halemaumau \\,-as

)-a1.yning open and mahing thin blue
fume which was very hot. Avzrlanches
r,ere slight. The light and heat radia.
tion at the eclge of Halemaumau wet.c
now gxcessive.

Monday, December 15, proved to be a
ilay of crisis. The whole crag coulcl
be seen from the Observator.y, ind the
fountains boiletl tumultuously only 20
feet below parts of the pit rim, the
ricing ancl the roaring implying a froth-
ing up of gas ancl lava analogous to a
f{auna Loa eruption.

At 10:30 a.m. the streaming -was

southn-arrl on the t'est side of the ring-
lake, inwarrl ,to the island on the south.
eas tand norih siclcs an,l someu hat
southwaril on the northeast side. The
ribbon of this channel was norv much
witler, ancl the island lay lihe an atoll
in the pit, enclosing a quiet iagoon
open to the west, where occasionally
enormous dome fountains broke the
surface crusts in the north central re-
gion. The rampart lumps of spatter

were built high against the islauil, anci
the heat at the actual rim ciiffs of
Ilalemaunau \1'as insupportable.

Examination of the southwest crack
at 10:50 a.m. discovered there a bulged
puddle of incaldescent ct'usted lava b0
feet in diameter, which harl wellerl up
the claeh near the smohe hole some 60it
feet from the Halemaumau edge. The
ground was swelling ancl groaning, frag-
ments $.ere falling in the crevasses, and
small quahes couicl be felt underfoot
and shook dorvn ]oose roc.hs from the
south pressure riclge of Halemaumau.
At 11:15 I crossed the cracliecl zone,
sulphurous hot fume rvas rising, and
the 1919 lava of this regior was freshl;.
issurecl r-ith breahs from three to
cighteen inches in diameter. Noisy in-
tumescence 1ryars so clearly in progress
that I preparecl to rratch for and pho-
tograph the outbreak of liquid lava
rhich was sure to follow.

At 11:25 a.m. a. pulf of clust anil fume
shot up near the southrvest edge of
Kilauea crater, in the liirc of this rift,
and under the outcrop, in the Kilauea
'w'all, of the 1868 lissures. Instantly and
cluietly the ground opened, for a lergth
of four-tenths mile, and some tlio hun-
drecl small fountains of very liquid lava
burst out along the crack arrtl the melt
bubbletl antl spread right ancl left. This
outburst n'as helos'the shoulder of
glorrnd nhere thg first flos puddle ha,l
beerr obser.ved, and donn the outer slope
of the Halemaumau heap some quarter
mile flom southn-est edge of the pit.
'l'he florr-sourcc \yas a singlc craek,
curved somervhat irr plan, ancl this
crach exten der'l to anrl tniteil lr-ith thc
1868 cracks, for. the latter uow began
to shoq' motion antl avalanchins on the
Kilariea outer cliff. The flo# spreail
out rntil it was a mile I'ide in the
southrr,est Kilauea u.all-valley. n{olten
lava could be seen flov'ing in the upper
part of the fissure system some 15 fect
belorv,the surface, shon'ing that tho
flor'r' s'as ferl from thc lake, anil that
the vllticrl rrael< in the iancr Hale-
ftaumau n.all'n'as reallv eontinuous
r-ith this one. Within Ln hour the
lahe had rlrained dolgn to the flon-
lcvel and the flow stopped, showing in
this case every appearance of hydro-
static connection. Moleover the lahe
,fl'ent much lower ancl the flow beeame



a sheet of collapsed shells, as thongh
it had drainetl bach through the rift
r.hen the "head" rl'as reversecl. In
the afternoon, afler 2 p.-, a swarnl
of earthquakes recorded seismometri
caliy, indicatecl a sharp readjustmeilt
in the volcanic fissure system,

At the moment of the flow outbreal<,
both the lahe anil crag-mass in Hale-
rnaumau s.ent tlorvn steaclily ancl slolr'-
ly, the center lagoon nearly keeping
its level agairst the island, but going
clo\.n a littlc the faster. A marginai
black leclge r'vas left against the
wall of the pit all around, two or three
feet rvide, making a shell of that thick-
less with horizontal corr"ugations on its
face marking shole ler,elsr the upper
ones one to tiqo feet apart. These
cnes three to four feet apart. Thesc'
shore marhs gave eviclene e of thc
rhythmic jerlis, t'ith slou'ly increasing
interval, l'heren'ith the clownlr-altl
movement proceeded.

After the flrst ten minutcs (11:i35
a.m.) the column had sunh 5 f eet;
after 45 minutes 25 feet; after 245
minutes (3:30 rr.m,.) 90 feet; after
.125 minutes (6:30 p.m.) 105 feet; anrl
thereafter very littIe more, possibly
1.0 feet in 15 hours, to juilge by meas-
urements ncxt clay.

From 4 to 6 p m. an examinatior-L
of the 1868 {lssures southq-est of Ki-
la.uea revealecl the fact that thev welc
steaming, something unhearcl of f or
many yearrs past, and the ground there,
coateil with gravel becls crusted rrith
calcareous cement, rl'as rve]1 suited to
show the nerv craeliing, The f leshl1-
opened zone was about a quarter milr-'
rvicle ancl n mile anil a half long,
extending flom the edgc 61 J(ilaucr
io a poirrt 1000 I'cet soulheast ol
the Cone Peak trig. station. Thc
larger chasms h acl yawned open and
engulferl their clirt flls1 some creah-
ing and tumbling could be heai'd t'iih-
in them. One of them n"as non' 80
t'eet deep ancl 5 feet n'icle, learlirg
doq'n to a narlo\\'eL space going to
black rlepthrs. The vapol r-as stcamr',
of acid sulphurous smell, n'ith tempera-
ture over 100 degrees ts. Five con
spicuous steam vents \\rele aligtier-l
zLeross the desert, one at the south errl
of the openetl zone, fout nearel to
Kilauea in a group. The smaller frac-
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tures lvere of all sizes clown to small
fresh breah lines in the dirt, ard the
zone peterecl out in a group of these
minute breahs at the south cnd of the
legion intlicated. Probably these
chasms had operred slowly for several
tlays, along with the opening of the
sinoke,hole crack neal TIalemaumau,
but the steam was not seen before this
, I a.)'.

The activity of Halemaumau did
rrot change its character. At 3:30 p.m.
the iake stootl 90 feet below the rim,
there rvas the same stormy fountaining
and stream:ing, and the even narrow
blrrk leelge all alourL,[ \\ ns all intples-
sive reminder of 'the recent higher
level. There r-as no avalanching, thi)
walls being in nice adjustment frorrr
th.e earlier subsiclcucc and recovet-l'.
'llhe island maintained its height rele
tive to the liquicl. At 6:30 p.m., liorv-
ever, the bench magma u'as sitrking
faster than the liquid, so that floods
flom the ring-pool, aeeming to arise ai
a clarh crust on thc southeast borcler,
swept arounrl the island antl across its
lov.er parts east antl south into the
central lagoon. Tr-o curtents met irt
hnes of bubbling at the \4'est. Be-
siiles the southeast locality, there r-ele
poilts of dcparture of currents right
a,nd lcf t at the wall margin of the
north antl southl-est cor'ilers of the
r'n3 pool, and thcsc :treamings \\elo
accompanied by the usual intense mul-
tiple fountaining ancl islald bombarcl-
ment which had becn the distirctive
{eatule of the last three v'eeks, Onl"r
once a. f'ountain uas seen in the lagoon.

At Lee's pit il thc southrvest part
of llilauea erater, the ctlge rras founcl
ncl-lv brolien iir from the quahing of
the aftelnoon. Small quakes rvere felt
about 4:10 p.m. antl at 4:18 p.m. all
avalanche fell florn the southern palt
of Urvehahuna Bluff 

- cloubtless arl
earthquahe slide, Blue fume and flame
arose from the craek rvhele the foun-
tains hail been, u'hite vapor rose from
the next highel part of the rift ton'artls
Halemaumau, anil deuse r,hitish browrr
vapor from the smolie-hole still higher
a fe\^r.yald6 from the lava pit. The
florl. r,as glorving but collapseil, friable
shelly 1ava, ancl hacl not ex,tended be'
yonrl n'hat r{ras seen at noon.

At 11 a.m. December 16 the lake rr'ac
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148 feet rlown ancl the crag summit
q'as 77 feet high above the lake. Dense
fume rose from the southwest smohe-
hole, trvelve jets of blue fume from
the source crack, ancl fve jets of rvhite
vapor from the ileeert beyonil.

The liquid of the lal<e had en-
croacheil on the southern half of the
islancl. Streaming in the ring-pool was
away from thc s'all on the north,
southeast ancl southrvest, intense mul-
tiple fountaining there continued, and
a.n occasional clome-fountain brol<e il
the north central part of the lagoon.
The trace of the southrvest rift-crael<,
up the inner wall of Halemaumau, w;rs
seen to stancl open, a vertical chasm,
cutting the fresh black ledge veneer,
and about one foot wiile. This impliecl
its maintena,nce as an open crach un-
der the lake ancl presumably full of
liquid in the outer country up to the
lake level. ,

The rolth shelf or niche of the Hale-
maumau rim, where vacated by the re-
cent fIl of the high level, was coverer-l
n'ith rough black 'aa lava rvith only
a few patches or crusts of pahoehoe.
A little of the blach leclge around the
pit had scaled off. The lal<e appeared
as though rising, it coulil be seen from
tiq.'eliahura at 4:30 p.m., and at night
the pit rr"as brilliant as before.

The risins of the liquicl n.as veriliccl
next r1ay, for at 11:30 a.m. the lake
hacl risen over 60 feet in trrenty-four
hours. The fountains were bigger anrl
e ven more tumultuous, like th.e Jrrly
demonstration of 1912 and more of
them, and the foci of raclial outwarcl
streaming from the wall margins of the
lake r\-ele north-northeast, southcast
ancl southwest. There sras more over-
flov'ing of the south half of the islanil,
still in progress, all except a small
remnant of crag and bowltlers. The
north crag rras surrouncled by nes- rvide
fresh platforms, and appearcd to be
rising more than the south encl of the
atol1-shapeil island of which it is a
part. A sn'ift torrent lvas again pour-
ing rsouth arouncl the we.st encl of the
rorthern crae, making violent conflict
of currents at the west with hish foun-
tains. Othersuch conflicts hzr,ppenecl
south and east. Large perioclic dome
fountains broke the shin of the central
lagoon every one to two minutes, and

there was a fountaining grotto built at
the southwest side of this lagoon. The
blach leclge hacl scalecl off more ancl one
avalanche was seen.

From Uwekahuna at 8 p.m. both the
fountains and the summit of crag were
in view above the ed.ge of the pit,
which was gorgeous in its brilliancy,
lighting up a1l the eliffs of Kilauea.
No glow was seen in the southwest flow
or the fuming clesert crachs. The rum-
ble of the pit was loudly aud.ible. The
Postal Rift flow, remnant from Novem-
ber, still shows four glon'ing cones, two
in the north central part of Kilauea
and two uncler Uwekahuna,.

At 7:,40 p.m. a rietonating meteorite
or bolicle passeil over thc island, prob-
ably from northeast to southrvest, m,ak-
ing a streak of light, an explosion, and
a concussion, perceived over all 'bhe
eastern parts of 'Hawaii and from the
sca to the north.

At noon December 18 the island in
IlAlemaumau xras more submerged, the
lahe about 70 feet ilown, and thous.ands
of points of ebullition north-northeast,
south and southwest m,ade tumultuous
coarse fountaining, the streaming mov-
ing out from dark skins at tle wall
border, north, southeast and southwest.
The ring channel was rvitle south ancl
rrorth, and narrow on tbe tvest, where
there lvere some spatter lumps marking
lhe borcler of the lagoon disb. Soulb-
west the border v.as marked by two
large spatter lumps, one of them a
grotto. The central lake had been in-
creasing in size at the expense of the
southcrn half of the island; the latter,
however, still showecl a patch of erag
bowlrlcrs southeast, the islancl rising
on thc east side. The ring lahe was
flowing into the lagoon across its ram-
part west north.west, west, southwest,
south-southwest ancl south. The north
central dome fountain in the lagoon
explodecl at long intervals.

The rsouthrvest erach was smohing
modera tcly ncar Halemrumal an,l ft
little visible fume rose from the crack
in the lower flat s'here thc fountains
had been. The erack elsewhere was
yielding very hot air. ft had opened
one to two feet across the upper fresh
lava pudclle, rvhere the rift zone was
about 60 feet wide with numerous
craclis ,ancl some sulphur staining. The
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lower craek in the flow area was linetl
with brownish stalactitic lava, and iso-
lated outliers of the fissure had bubbles
of' lava over small vents below.

'On Deeember 19 there was enough
rising in the lahe to reach again the
level of this outflow crack, an earth-
quahe was felt at 6:50 a.m., and aboul
4:45 p.m. Jiquid lava again fountaineri
up in the midst of the southn'est flat
anil revived the florv there. This again
appeared to be hydrosta"tic v'ith refer-
ence to the pit. At 5:30 p.m. the florv
extenilecl right and left along the base
of the Kilauea wall for three-quarters
of a mile anil was sprearliag. One
large geyser of lava stoocl about seven
feet high in the miildle of thc sourcc
crack, and threc or four spurting cones
Jav along the crack on the Halema"umau
side of'this fountain and about 325
yards from thc pit. The upper smoke
hole v'as mahing thin fume and the
crack above the flow was crossed rvith-
out difficulty. The flowing continuerl
steadily ancl the lalie in Halemaumau
clid rot go doqrn.

The lal<e n'as about 50 feet below the
lim, ancl thc southwest crach in the
inner w,all was f rom 12 to 18 inches
open. The islancl x'as more submerged
southwest, south ancl rvest, the north
crag standing about 35 feet above the
liquid and 15 fcet below the rim of the
pit. Thc central lagoon showeil a
bright pattern of lines between blochs
of shin, ancl n-as borderecl b,v a broad
platform on the north, part of the ram-
part accumulation n'hich r.as burying
the craggy portions of the jslancl. The
pe riph.eral streaming t as f rom the
southwest ancl north, with centripetal
bombarilment against the island at the
north and east. The noise of the end-
less fountaining r'as lihe a waterfall,
anil rvas audible far an'ay. The fume
continued thin and the glare brilliant.

The new situation appeared to be
an ailjustment of the outflorv crack to
ths rising iake, with the rising slight-
ly in excess of the outflon., ancl the
mechanism tending to consume thc
bench magma beneath so as to lowcr
the islancl relative to the liquicl or
frothy lava.. The frst outbreak of this
rift December 15, rqith the levcl of
liquid in the pit mueh above the level
of outflow, ancl a long fissure system
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breaking open, produceil a sudden pres-
sure release accompanied by a reaction
of subsidence. The second outbreak
made lo rupture ancl founil the lissures
ready and open, filleil s'ith iava which
rose quietly to the ievel of outflow.
This sequence is quite parallel in a
small way to what happens in a lfauna
Loa eruption.

fn the Whitrey Laboratory of Seis-
nology for the rveek ending at mid-
night rFriday, December 19, 1919, thrr
following local earthquahes have beerL
registereci:

Dcc. 13, 7:50
15, 10:56

1:30
1:33
1 :35
1:36
f :51
1:38
1:39
1:41
1:42
1 :45
1:48
1 :49
1:51
1:52
1 :53
7:57
2:00
2 :01
2:04
2:07
2:77

3 :05
3 :13
3:I7

3:40
3:41
3:49
3:50

3 :58
3 :59
4:01
4:02
4:03
4:01
4 :06
4:07
4:09

a.m. very feeble
a.m. feebie, ancl four

tremors
p.m. f eebie

( ( very slight
" feeble
" slightt( very feeblet' very feeblg
" slight

very feeble
mocler'ly strong
very slight
very slight
f eeble
very feeble
feeble
slight
feeble
slight
very feeble
feeble
feeble
very slight
feeble
feeble
slight
very feeble
slioht
slight
slight
very slight
verv slight
feeble
very slight
ver;' slight
very slight.
feebl e
very feeble
stight
rnorler tly strong
very feeble
verv feeblo
slight
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4:11
4:13
4;16
4:2Q
4|22
4:26
4:28
4:29
4:30
4:31
4:32
4:36
4 :38
4:40
4:43
4:48
4:50
4:52
4:55
5:05
5:08
5:09
5:14
5 :15
5:77

5:45
5 :50
5:51
tl:U/
6:23
6 :30
6 :39
7:I7

10:02
fn all eighty-one earthquakes, eight-

een of which were perceptible.
Dec. 16, 7:40 a.m. very feeble

19,6:50 '( felt
Spasmoclic microtrem,or inereasecl to

strong December 15 and was moderate
thereafter. Tlarmonic tremor ancl mi-
oroseismic motion increaseil from slight
to moderate rluring the week. Tilting
was slightly north December 13, nearly
stationary Decem,ber 14-16 a.nd then
moclerately west anil south.

December 27, !579.
During the week ending Friday, De-

cember 26, 1919, the Hawaiian l'ava
column h'as passed through another
crisis n'hich was reached in Halemau-
mau exactly on the so,lstice, December
22. At that time the lava in the pit
again gaineil. a high level fo)lowing
the two spurtc of. rising at rates. ex-
ceeding 30 feet per cla;' describecl in
last week's Bulletin. At the same time

the rifts which had been opening in
the Kau ilesert five miles southwesi of
Kilauea crater gavs vent to flowing
pahoe.hoe lava. These flows have in-
cre'ased throughout the week and their
reaction on the pit h,as st.eaclily lowered
the lava lake ancl clag at a rate ex-
ge_eding 25 feet per claS leaving the
Lake depressecl 150 feet at the encl of
the week.

The rending open of the rift system
southwest from Kilauea, following
upon the similar outbreak of the south-
west flank of Nlauna, Loa, recalls the
events of 1823 ancl 1868. fn thoso
years also lava. flowecl from the Kau
desert, and the line of the present
rif ting lies between the two f'ormer
eruptions. In both 1868 and 1828 the
Kilauea la"kes were very large, and
a.ppear to have lowered greatly cluring
the outflow. The 1823 flow originated
six miles to the aouthwest. In 1Er.,
both Mauna Loa ancl Kilauea eruptecl
from flssures far clown the sbuthern
flanks, the T(ilauea outflow thirteen
miles southwest of Kiliuea crater.
That eruption produceil lava which
wellecl out of a crack quietty without
t,uilding up a source cone, ancl some-
thing similar appears to be the char-
acter of the 1919 outflow.

Measurements of the week have re-
corded in Ilalemaumau pit the follow-
ing depression5 of the lake ancl north
crag, respectively, beneath the north-
east stone monument on the eclge of
the pit, which stancls at "tevatiot372Zfeet above sea level:

Dec. 19, 6 p. m. lahe 50
feet below riml crag 25 feet below rim.
Dec. 20, 11:00 a. m., lake 40 feet below
riml crag 20 feet below rim. Dec. 21,
11:00 a. m., lake 35 feet below rim; crag
l0 feet below rim. Dec. 22,1I :00 a. mi
lake 30 feet below riml crag 0 feet be-
low rim. Dec. 23, 11:00 a. m., la.ke 40
feet below rim; crag 5 feet below rim.
Dec. 24, 10:00 a. m., lake 75 feet be-
low rim; crag 45 feet below rim. Dec.
25, 11;00 a. m.. lal<e 110 feet below
ri.m; crag 70 feet, below rim. Dec. 26,
12:00 noon, 150 feet below riml crag
100 feet below rim.

The movement of the lava column
inclicatecl by these ffgures was as fol-
iows: . From December 19 to 22, threo
clays, the bench magma rose 25 fect;

very feeble
very feeble
slight
mocler'ly stroug
feeble
feeble
feeble
slight
2 feeble quakes
very slight
slight
feeble
slighi
feeble
feeble
feeble
very slight
feeble
very feeble
very feeble
very feeble
feeble
very slight
slight
very feeble
very slight
feeble
slight
very feeble
feeble
very feeble
very slight
feeble
very feeble
slight
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or 8.3 feet per alay, and the lake
magm,a 20 feet, or 6.7 feet per clay;
from December 22 to 26, four clays, the
bench magm.a subsicled 100 feet, or 25
feet per day, ancl the lake magma 120
feet, or 30 feet per day. The north
crag summit is the highest point of
the islancl in the lahe ancl on Decem-
ber 21 the lake hacl so gaineal on the
islancl that this summit stoocl only 20
feet above the liquict; after the sub-
sidence, the liquitl hacl gone clown so
much faster than the islanrl that the
summit stooil 50 feet above the lake,

On Saturday, December 20, condi-
tions in Halemaumau were lit'tle
changeil, but rising continued so that
in the afternoon the crag summit came
into view above tb.e edge of the pit
as se en from the Obs'ervatory, The
violent boiling antl streaming contin-
ued stormily in the outer ring lake
surrounding a horseshoe-shapecl islancl
ancl the inner lagoon encirclecl by the
islanil was eoverecl with polygonal
areas of slrin separateil from each other
by bright lines. The large fountain
which hacl burst out through the rift
in the southwest part of the Kilauea
floor on the previous day wae now
building up a broad fla.t-toppeil slag
heap surmountecl by an active pool.
This heap lay against the southwest
n'all of Kilauea crater and exterdecl
from Lee's pit to the south enil of
Un'ekahuna wall. The spreacling lava
at the wesfern edges of the beap could
be seen from the C)bservatory above
the right hand profile of Halemaumau.

At 11 a.m. December 21 rising ac-
tivity continued, the lake standing only
35 feet 'below the rim of the pit and
the outer slag heap to the southn'est
exhibiting several standing fountains
on its summit which srrurted 5 or 6
feet abovo the surroulding pool. Thn
southlvest crevasse rearer to lfalemau-
mau at the smoke hole stood open from
3 to 4 feet 'ancl eontained live hissing
lava spiracles. fhe multiple fountain-
ing in the pit made a grea t roar, sent
up much gas ancl racliatecl intense heat,
nnd the liquid had so gained on the
i.sland that the south ern side of thc
latter n'as now completely coverecl with
rampari splashines.

The writer coulil see smoke in thc
Kau desert to the southwest beyoncl
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the first line of vapor jets. Accord-
ingly the whole line of the rif t was
explored and lava was rliscovered over-
welling the lip of the crack fve miles
from Kilauea and three-quarters mile
west of Puu Koae.

Starting at the southwest edge of
Kilauea crater, an open network of
gaping fissures rvag found, the largest
of these being a chasm 15 feet wiile
broken through rock below ancl vol^
canic ash above, the sancl continuously
slipping on the inner slopes, giving
evidence of motion in progress, Vapor
rose from a few of the smaller craclis,
in some places smeliing strongly of sul-
phurous aciil. A seconcl group of con-
spicuours clacks s'as found mirlway be-
tn-een the edge of Kilauea and Cone
Peak. IIere dense white vapor was
puffing up, ancl clown a crack 4 feet
n'ide fluid lava could be seen 50 feet
be1ow. This was sluggish pahoehoe
welling up in heavy snake-lihe f olils,
throw-ing out incandescent toes anal
ma,lring a crackling noise by reason of
the heating and snapping of the adja-
cent rock. No visible vapor whatever
arose rvhete the lava s-as seen, The
clense vapor alnrays came frorn small
cracks ,adjacent to the lava ffllings.

A seconil zone of steaming erachs
rvas found on the western side of Cone
Peah and continuing thence dos'n the,
mountain to the southwest. This made
the active zone about a quarter mile
lyicle and tbe breaking of the grouncl
rvas irregular; small fractures across
sand anil gravel flats being frequently
oblique and transverse'to the general
trencl of the rif t system. The main
steaming cracks on the east and west
sides of Cone Peak were usually from
one to tn'o feet wide ancl very continu-
ous. Tn the southern hill of the Cone,
Peak ridge a new crack under the'
slope harl brohen down and engulfed
the pumice of the cone, making a small
pit about 10 feet jn cliameter.

The western of the tn o main eracks,
about four ancl a half miles don'n the
mountain. shos'ed live lava insirle at
consiclerable depths, ancl on follorving
the erack a half mile farther this lava
rose to the surface level. ft maile ,a

1ill in the crack of heavy black pahoe-
h oe, with hissing gas vents breal<ins
through it n.hich yielded flames ancl
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built up snrall spires or roundish heav-
irrg puddles. An occasional rleep de-
touation suggestetl that the expaldilg
lrva rras heavilg opei] the cracli.
About four miles flonr Kilauea the .lavr
overflos'ed the crach irL tu'o small lud
dles 30 to 50 feet in diamcter n'hlch
s ele spreail out on sulfaces of sand aild
olcl pahoehoe. These pools rvere oozing
out il incandescert toes at their mar-
girrs and along thc {issure tr ljne of
&bout fiftccn spi'ttill,g antl spurtiug
rlriblet cones crossecl tht'pudtlles and
e-\telldcd f or some distance on eith cr
side. Onc of' these was a nalro$- elecl
spirc about 4 feet high. Belorv thesir
flou's this crach narror-ecl ancl bccarne
inconspicuous. There rvere vapor je ir.t

at irrtcrvals nlong th.e live line but irot
rl'here the lava rr.as most iively.

tr'r'om this legion for another half
rnile dos'n the rnountain the lava ac-
tivit"v s-as offset to the eastern clacli
begirrning a half mile \rest of f)un
Koae antl cxtendilg for a half nile
farther solLthu,est. ,Bluish brorvl fume
rosc densely florn this area, smclling
of rsleam trnd sulphurous acid, as at the
olcl Postal liift of Ilalemaumau. This
clack rvas 1'ull of lava ail along the
line rvith spires, spilacJes and heaving
pudding vents, the activity appc:rring
to have slon'cd clown lrom something
grcater a day or: tn'o previous. Thc
place appealecl staglating while the
rrcstcrn cracli tooli up the aotion. The
easteln clacli was a chasrn flom 3 to .l
fieet wide, shot.ing much ,spatter from
the corre,s n'ithirr it anr[ some sulphur-
ous stain. The concs nele hissing an(
llaming but nol at thc moment spurt-
ing, ancl sorne of them n-ele spilcs 3
to 4 fect high irsirle thc chasm I'i1h
theil iops altogether belorv the surface
cf the grouncl. Other vcuts l.ele smali
r:urlecl rlriblet spiracles r-here thc gas
escaped through a hole in a fold of
heavy lrahoehoe r.hich fi1led the ri{r
IIanv of these n-ere level n'ith ibc
surface but none of the lava actuall-\'
rrellci[ over the lip of the crac]<. -\t
the lon'er encl of the half-mile stretch
the crach petclcd out.

The Iine of this lift s;rstem trcncls
throughou't the upper .part of its coui,si.
from Halerraumau through Conc Peah
in the ciirection of Hilea and accortls
pcrfectly rvith thc so-called 1868 clacirs
shorrn on the maps. These crachs con-

stitute a rift bclt rvhich il ptaces i"
rnore than four rnilcs rvrde, exlenoilg
frour Kilauczr, clatcr to the ocean, rvr:.r
cnrvaturc to the east irr the soulhc,'rr
part of' the be1t. A dozen r:otres .1trd
riLlmerous pits tLnd tleep chasms nraLri
tlie coulse of the ritr area, anci irr
KilaucrL crater itself the chasms o :;
crop in thc face of the southel.n .lvatl.
[,i n ehahurra clilf is .itse]f a f auit f acr:
of the sJStem and lumerous craclis ard
iault blochs orr tle gt'avcl flats rleltr
lieanahalioi lie in tlte rift bclt. North-
tast o{ Kilauea thele is lo definite evi-
riclce of any such belt. Thc great frac-
1:ulcs to the souihitest ale arrcierrt fezi.
tures and the irrcidents of 186ti form
but a tlivial part of their history.

The .lava in Ilalemaumau on t)ecem.
ber' 2J rcached a maxlmum of futy itr
its boi.liDg, tire top of ilrc clag wau
lervcl u'ith the lirn ald thc lalie aborrt
30 feet dorvrr. l'he heat \\'as so gtcat
that IuIteloLls $irir'lr,rincls l\,ere staItt,ri
calry-.ing up fragments of lava a,l._l
lrahing much cornmotiorr. The fo.r,r-
tainilg pool of the southncst slag-hea1r
coltinued active ancl the flo$,s do$.11
tire flarrjrs ol the hcap reached l-ee,s
liit so as to malie a singlc ropy cascarle
aurcss the overhangiug rim of the pit
rrhich solidifed, lcaving a vertical Col-
Lrmn from the lim to the floor f5 fect
high and onc to tl'o feet in diamcter.

On this day a visit I'as ltacie to the
rlesert flon- area by \1'ay of ilre loatl
leading from Yolcauo House to pahala.
lVe left the road at the water talli
rirre rniles from Volcano House and
rrallied cast acloss thc rough aa fo\\.
r'or half air hour ancl then fo"r one hour.
or smooth pahoehoc ground. This
hrorrgb i us 1o l lre llorr ai r hc ri_[L u esI
of I'uu lloae. The gas pressure hatl
ceased and the.lava r-as rot flor'".ing.
The puddles had ilcleasccl in size, th"e
lalgcst norv bcing 1.00 feet in cliametcr.
Fixparsion irad continuer_l in the cracJi,
brcaliing oler cones and floq-s alrear,ly
sroliilified, In several places the surfac.e
breaking of thc gi'ound aloug the cracli
r, as guiclecl b"v tree roots rvhich harl
penetrated olcler fissur:es.

No change x-as observcd at the smoh-
ing crack rearer to puu Koae. but
rloug 1)ris line lrro miles f:rr.ihcr dov..-r
thc mountain there lyere new stearn-
ing fissures. Thc cracl<s were here jn
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motion, with sand falling at the edges,
occasionally rleep thuclding noises could
be hearil and several vents gave off
ihich white sulphurous vapor. t'he lava
lvas here risirrg deep undorground but
had rrot yet reaehed the surface. The
clack was extenii-ing itself in a direc-
tion rvhich lr.ould carly it to the west
of the Kamakaia hi,lls (1823 flon) antl
somervhat to the easl of the 1868 source
vents.

At 11 a.m. l)eccmber 23 Halemaumai:.
shorvetl the beginnings of subsidence.
The rilg pool rvas boiling evenly with
rnrvarrl streaming. The i.sland stoocl rir
higher relief above the lake, its corn-
plete outline being restored at the
south about 10 feet above lake levei,
u'hile the north crag stoocl 35 feer
high. Three fountains hacl resumcil
action in the central la,goon. The
rnaximum ]evei which had been leaclLerl
the clay previous was mar'keil by a s1,1i-
ter margin all arouncl thc pit stand.ittg
E feet above the lahe, this being insicte
of the black lerlge of December 15 the
top of nhich stood 10 or 12 feet higher'.
It rl'as evirlent that the liquid was sttik-
ing faster than the islancl. A broirl:l
wall 8 feet high encircled the inner
lagoon, A single f ountain was stii-.
in action on top of the southwest slag
heap, with ,a. cone built around it. This
slag-heap s:as now three-fourths of a
mile long ancl 25 f eet high, built
against the southn'est n'all of Kilauerl
ancl sloping thence rather steeply to
lorver grountl.

Before daylight on llrednesday, Dc.
cember 24, travellers on the Pahale
road coukl see flowing iava in the Kau
desort. A clistant vierv from the Uwe-
kahuna summit at 9 a.m, revealetl the
gleaming surface of a flo$' about eighi
miles f rom Kilauea rvhere thc yan'l-
ing cracks and sulphulous vapor had
been seen at the lowest point reac,hetl
two days before.

The lal<e in HalemaumaLl \vas rorl:
75 feet down anil the islancl stoocl in
high relief n-ith a, large dome grotio
developed on the southrvest side of thu
inner lagoon. The elag summit w.Ls

far below the rim of the Pit ancl tro
longer visible from the Observatorl'.
All f ountaining hacl ceaseal at the
southlvest heap, antl the summit pool
Latl collapsed to a smoking Pit.
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At 10:30 a.m. an expeclition to the
desert lvas made by way of the Pahala
roacl to the Kapapala bull-pen, x.heirce
the trip on foot easttvard crossed
smooth (ouDtry so thtt tbe lolrcr elJ
of' the new ]ava flow lvas reaeheil ir
thirty minutes. This flow was found
to consist of three sheets'of pahoehoe
lava. moving ste,adily and slowly along
the top of the rift, with rift fountairrs
playing in a .Line dos.n the midclle.
The totai flon'ing area trras aboul, onc
and. a half miles long anrl one cighth
rnile wide at the 'broadest part near 1.ut
lower end. This rvicle area r{ras essen-
i;ially a flat-topperi slag-heap with slow
streaming clown the miilclle in the di.
rection of the rift, its borders spilling
over nrore to tho west than to the east.
In places the lava invadecl trees and
bushes which flared up, and there wele
some dctonations of explocling gus in
old car.erns. The three separaie sheets
refelrecl to n'ere separated along thc
course of the rift by short uncovele,:l
stretches n'here the crach rnight be
erossecl, rvith iive flows above ancl J,e-
1orr. In the separate pools the rift
line r.as marhecl by either ,a row of
fountains or by spitting cones stancl-
ing in the miclst of the florv area. The
lava, as in the upper locaiity seen De-
cember' 21 was chiefly porous pahoehoe
r,ith rough surface. In c'leta.il aa \ava
appealetl iocall;. bs6r'sen the pahoehoe
sh elIs.

Folloy,ing the fissule be]ow the flow,
r,e founcl a place r.here the ground
s:ars gloaning anil heaving, making
small earthqtraiies anil yielding sul-
phurous vapol from many crachs. Sit-
ting quietly on this grouncl one could
feel slight shochs and hear the roclr
undcrground snapping and creaking,
wh:iIe pebbles and sand feil in the crev-
iees. A mile farther dorvn the rift
there s.as timbered country *-ith largc
sancl tlunes. Here the live crack was
founcl cutting through deep bankrs of
sand ancl through 

"oap 
6s16r,t', wherc

incantlescent lava 40 feet down was
glowly nelling up and making crackling
norses.

ft w-as now evident that the flow
rr-as progressing by. a. splitting fors'artl
of the rift anil a subterranean drain-
ing of llalema,umau, each upwelling
being more voluminous than the next



preceding, and the incliviilual outflolvs
dccleasing in viscosif;-as thev gaine,l
r olu me.

On December 25 at 11 a.m. the lava
lake in llalemaumau rvas about 110
fcet below the rim and the crag pealr
coultl be barely scen from Tlweliaiuna
Bluff. The fume fr:om the plt naa in-
creasecl anr_1 clense vapor rose from the
southr.est heap.

Renen,eil explolation of the Kau des-
ert flow. on this day n'as made from
thc olcl Halfway House site fourteen
miles from Voleano House on thc pa,
hala roatl. Going east from here rvc
crossed n,ic1c pahoehoe flats, olte aa
flor., alc[_ ch asrn depressions matlc by
sunlien biocl<s between orcvasses olr
cither sicle. Thc first of these. live
miles rbove thc belinninq of llre iR6{
lion', has )reaps of black pahoehoe Iava
surmonnting the crael< as an uppei. ancl
outlying outflow of 1868. There ar.e
several n'ide open cracks which are
ver;. dcep. Sorne of thcse appear. rvith-
in a mile of fhe roacl going eastnarrl.
,\ nalh of t hour 50 minuies broug)rt
us i.u thp srrrnmit lrig. s.:rtion of lllc
srrllilar'11 Klmlk:ria eorrn. This conc
is of pumice rvith a high )ava hcap
beneath, anil arouncl it ar.e the cxteri-
sive florvs of 1823. The vierv sholved
four localities slnltetricallv space{l
from T{ilauea for nine milcs clorvn
the rift line, u'here fume rose. The
upper of these n as a. qnartet milc
from the Kilauca edso, the sccourl four
uriles, tbe thirrl six miles anr-l ihe lon,er
one in tlc f orcsted sanr'i dunes I inc
milcs from the cratcr. At ihis last
locality coulr] bc scen a new flon' bg1'n-
ing the forest and rraliing la lrid prog,
Ioss f rom the sou I'ce ,,r.ecl< n.berjc on
the previous day live lava hacl been
seen in the c'lepihs.

rOn visiting this flow we foultl the
rift above the upper cntl blcaking across
cleep sancl rlcposits, *-hjch occasionallv
slipped il, and -some rumbling coulil bc
hcaril belorv. Abovc this crailr neveral
driblet cones hacl f."ormed and these lell
to a n'icle flat florv surface 4 or 5 feet
high from rr-hich strcams merle out
laterallv and on top of which ther.:
n-as slolr- streaming irr a south-south-
ncst clircction and some fountailirg
directly ovcr the rift line. The froirts
of the live lobes were mobilc pahoehoo

sleets one to tlro feet thicli, much
thinner. than the heaped up florvs of thc
next higher zone of activity seen on
the previou5 day.

There nas marlied increase of shatp
explosions in o1d cavernous sjlaccs near
the live flonts, ancl as all of'this fow
x'as in open woodland with much burn.
ing of r-egetation, it secmerl probablo
that carbon monoxide and air *ete 

"e-sponsible for the detonations. The
odor of coal gas and of burnt organic
mattcr l'as more noticcable than thc
oilor of sulphur'. Thirs florv rvas a half
rnile )ong ancl from a fen' yarcls to ole-
eighth mile n'ide. Manl'trees r,ere
stancling in the miclst of the flon, anil
he,re and tlere the)r I'ere burning anil
fal1ing. The onlv aa noticcrl 1{as on
tte crests of some of the driblet cones
ani:l efflorescences iu cracks of pahoe
hoe. The live cracli belon thii flo.,v
could be traced for.onl1' n ]runrlrerl
,varcls u'ith some rvhitc vapor rising anrl
ro perceptible motion. A ,scconi'l stcam-jng cracl< rras found at the castelr
hasc of the olrl aa flon- a half mile
west of this Iocality.

At noon Tridav. I)ecembcr 26. +1.^

lalie was lon'er ir T{a'lentaumau and thc
islanrl stood lieh above it. A Iarse
dome grotto had formecl eEainst the
islanr'l on the soutlry'est side of tlrn
ilLner laqoon and in the mjr'lrlle of fhc
latter thrce fountains rrerc in action.
Tlc outer rinq lal<e shor.ed verv ir-
tense mLrltirrle fount".rilinE on all sjdcir
in lalEe domes and tlrc strelnrinr" r",ls
r.l ar. from stzrr:ilant sliins at lor,;tli'f ies
southwest, sorrfhcast arrd nnrfh. 'Ilh"
southeastern lalt of tlte isl:rrrd rr':rs
rroni an lpliffeil flat sloninq ilq'ald.
The snatter lrmpalt lluilt asainsf llre
'.orth sjde of iln nortlr orrq s'as molp
thrrr lalf as h.igh as t}e crao. an{-l no
srr"h rrnlifted ram,nrrt annearecl on th^
or+er face of fhe islanr.l oast anrl south.
Tle shore of the jnner: ltgoon shorn.ed
r broken-down slone ahorit 4 fe,:t hioh.
On tho outel wall of the nit all a,r'orrrrl
t}e holizontal snatter , oao -;11liiro
s}ores progrc6sivelv desertcd bv the
sinl<irE liquid q.ere one to two feot
apart ancl rather.closer together bc-
lon' than above. This blacli lerlne
malics a shell one to three fcet tlicli.
The heat anil lighi flom the stormv
fountaining were intense and the visi-
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dal's, December. 26--2g, pr.ior to the
outbreah of the aa florv in the tlescrt.
the lahe w-cnt t]os.n 62 f eet, ol JO.i
fcet per da1 . rvhiie ihe clag suLsir,le,l
5l feet or l8 feet por dal-. Fol rhe
nexf tbrce days, honever, December. llr
1o Jnnuary I, tlre lake sub,.itl.J onlr-
32 feet, or 10.7 feet per clay, v-hile thc
crag sanli 50 teet, or 16.Z f'eet per ilal.
The relief of the'crag above ihc lalrr:
was therefore as follows:

December 26, 50 fcet
27, 51 (.
29, 5g ..

.fanuary 1, 40 t t

On _Saturddv, Decemher 2Ti al. 3
p.m. the lava column of Halemaur.nau
continuerl its equable subsidence, thc
laJre receiling faster than thc island.
The outcr ramparts of thc islarrr_l h.arl
slumped, giving it steep rvalls, an rl
clacks paralJel to the nalls shol r_'r'l

tenclcnc.v to further slumping. Thc
fountaining was somex'hat less intense.
The evenly torlacecl spatter lircs,
marhing the successive stands of the
liquid against the outcr nall of the
pit, constitutecl an impre,ssive ancl ln-
brolicn index of the subsiilence. The
fumc v'as thin in tbe pit, a little rising
from the island, but mtch vapor rose
from the sotthnest heap in the outcr
cra,ter-

In the Kau rlesert the florvs of the
middle zone six miles from Kilauea hacl
norv become specially active and werc
piling up an elonsate terracerl r:Iag-
heap alons the rift for a )ength ot'
two miles. This heap coulcl be rrcen at
night iooking southn'ald fr.onr lIn'c
Iia,hnna Bluff anrl appealcci lilie a broail
bed of coals in the midst of ihe open
coun try. The glorv anrl mmble f rom
Halemaumau pit wele lorv notablv less,
ttrough both nere still strong.

Decem'ber 28 at 10 a.m. another visit
\Yas made to the lava hcaps in thr
rlesert. There r-ere norv three locali.
tr'es r.hele live flows harl bcen seerr
anrl photographetl, but only the trvo
lower on..s had rlevelopeil imponing
pilcs ol lar a. Tbese aro r{'spcrtirelr.
six and nine miles from Kilauca. Both
are flat-toppecl elongate slau-heaps nith
profiles not unlike the nrofile of flaunr
Loa in miniaturc. Ruilding up to
heights of from 30 to 50 feet these
stluctures, thousands of feet long,

have become proninent lantlmarlis,
even rising above the tree topa as
seen across the ilesert from the nest.
The upper of the tno I'as first visiteil
and this stalds iir open clesert countl'y
t:ith olil pahoehoe flats on either side.
At the lorrer end therc hatl been I o
flo wing f orward beyonrl the point
reaghcil December 24, but n,hat had
then been three sheets of lava along
the rift r:as nor4' a series of six terj
|lpos. lho oilp o\eIlcfping the otlrer,,
i'ollou irrq rhe gen,.r.;rl slopn, slan,lin-
over the rift line, and each surmounteii
by a fountaining pool x'hich was ptr
fcctlv flat, more or less crusted intl
occasionally spi11ecl over its eclge. B1'
this procesc lho ielraces ucre jnc'.o"s-
ing in height, cach of them at this tirne
from 25 io 30 feet above the gcner.al
icvel of the country on cither hnrrrl.
Sluegi'sh pahoehoo streams triclilerl
donn the outer slopes. ft lras possibln
to climb one of thcse slopes at an ir-
active area, but thcre lras nothing on
top of the hcap cxcept heavy flat
crusts and a line of small foulttins
marliing the tlenil of thc crack be
neath. Each terrace'n'as a,bout:r thirri
of a rnile long anrl from one-cig)rth to
r,ne-quartel nrile rvitle, the r.holc sericc
nraliing a, tabular ridgc extending trvo
rniles ilon n thc mountain bcginning at
nix miles from l{ilarre;r. There was a
small patch of aa lava on thc rr.est
side of the -qecond terrece, counting
from abovc. This entire ridqe lay ovcr
tle n ssl.tr of the tn-o mar.l<ecl craclis
rlhich hrve been conspicirous in tho
present cruption. A helf rrilc helo,"
the ln,--.r' end ot' this ri,'1,:e some srlall
flol's havc n-e)lcd trp fiorn the sam,'
c ra cli.

The lou'er'ffon'heap in the rnidst
of the forested sand duncs is on the
rrext crack to the east a.rd so out of
line yith the unper rirlge b_v about one,
eiolth mile. The fl:rt summit of this
hean shows nurrerous fountains ahort
40 fcet above tle general level of tht:
corntry and on this r'lav fho flor-s nerl
pushing irito the forest sluggishlv from
tle lower end of the heap. The trenil
of the rilt crachs lndcr hoth heaps is
tle same, S.50'\\r. There was somc
tricliling outflow on the east siile of
the lon'er hcap n'hich n'a.s burning tbe
forest, but very little smoke or funre
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.lnn. l, ii,.lo."l m., lakel)ecamhnr l5 anrl oihcrs_ arnonrpcnr.irr_ 3l l f^oi.bnto.r, .i, 7",,,,.iif,,f,.o j,, nr"qrlre npcnlnn of the Karr a.""rt riti'r,rrl; ioi 'i,l"t -hnio* rim. .r",,. i. 
'.30 

a.rrcr nloll) limir",l t. t<ila,r"r,n';r;. ;". ioi." zso fect beJow'im iat S. lv.

,l:01-ll1; .H:'"1,i:l:'-. k' rnc ''hi'i,**r^oilhe 
,,,,"'r,",,"r ,oo o' :,:: T)oec6fp1 u es I l 15^ fpet from 

"^.i" i" iirt.4:-'_r. -rtarmonie irertl61 bas been Th..n figu.o, show that for.ibe th"ee
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-

rose from the live [ava. Neither thc ]o,,pper ror ure ro,r,er r,.rp,.*.."'-;ki;; ;;;'$ :'#il1';1ri;i-:.i.t;:1x j..il";o,,?lrr.\' denrire florr fl61v11^,r,. ,""rii"i,l ,, rr" , Ir,:r-Lr",,r.:oi, i"r,,r. ui,le, irs:Jj li: ".{j::i.- operr of ,r,.',:i}i 'J,,. 
nl,,.gi,, a .uan of 'ousl incandesccnr

Ar 3 p.rn. Dcnembor.,_,!l irrslrocrion 
",. ll".tn,i.i,Iiifll ilir'Jrrilil.f';,ri,"'l;:Ffulal.r31;11sn shorre,l tiar rlr'e ;;;;';i ,inrt". Lrrge bou),1errr of accunrul.r_Jor,ver.ir.rs .n as less. Th. iJ;;i";;";i il;, .lay on_ it-s *urru..,-it 

" edges u.ercl;li ll::: ll,:'i|; an'r ihe '"''in",r'l grluiug arrd r'umbring'rir<e cheese an,l
isran,r urs ."nn ,o*fl| iYiTi'or, rh" ihc .tili,,i',t.""Jr,i"f ili, t."* rrre
* i t r, u 

" 
n iu, 

" 
r, ; ; ..i 

Ji,.: i :1.1i: l;I ; i;.y I'jg:. f ii" i.:,1 Ui* Jfit#Io.ol 1111flp1 rhis r.pmJ,x11 shorvs4 i;;i ,rii; il:I.="t^."t,,r^o."ri_i::orr,cr bronjts r.ir 'ri,pn"6 
6ou n. Thnrn srrlL"l':l ,,li:"#j - 

j1-tSnicry oxi,rizl,r.
nere rno rounl2ipia- crcrs irr rhe ncn ,;;":r:;iI:Ti;: ;,;;"r.;;'l;:,X.;J..Jtral lagoon rrear its'miLrdrc ;;i';t;;;:' ili ,nt" ur,p.".;,i ;:il"'';" ro.owing
l.'*i.t1;"1-::l:;1',ff^'o:r oi tt.' ri!"i" iti no- tii,'-a,' itu-^,0,,Y.", r rounr,r
rrr'd rbe founiainil-n.?t 

(,''1\ra'd-f1 thal .lhe rni'l'lLe p;; ,i;;";;"^''":"";i;:
rrr\imum boiling nnfl 

Irrrg l'ool Thc .n15i11qly paho"inJ.'u,,iil'.t rlro 11ppr,.
rho br.r' nr' Lo .".iJ,l.i*.T;'^')t,',1':ng halr '',1; Ji' iil'."'s;,,: ;;" m:rror.irr irrr
othe. conrr*io;- ;;'',,t,;,i'ii'liilJ.' ;;l'f,'"1]'ll,il":X.".1::.,1 ancrnresroooeri

Tbis drr. q.as r iimc. c,f cr.isis irr the '.ihn 
frn,,t ol the flou. lay in a feultIi:'"f;:";1",1;::: :;f l; ';;"r;;;'";;; nh,r.,o ,n.d" by a sunken brork rn0

creaise in ilro no_6"1nflf 
$ as some in- f eet .lvidc bet*een tln.o'"iut"ror r.ittr.

tn. ."ri'-n""i|?li"J"T ?t tatchc-s 9n The channei *"r--"rr.,t" 36 feet rteep.;*'ir"" ';i;;"."' 11[^'t';il"j',i"^?' ll: . ith.lroes r,'l.i'i"1"' ,l'" rhc florv
helrp qes forrnlaining 

=trnngiy, ;; \\;, 
rHrI lncrerscrl r1s spcP,l as it errlero I

a.lso the lorve. ni'e_mile hea,n d+ "^_^ 
.,_-. 

. corrstricted area so that it rras
rinrc in rho s61","..i-"1-iij: ;;..",,il" [.,"i:fl,.'o{il:.#i:"}""::",l,lin. llih:,1,i";,,1,"l:,1':l;,oil"l":,, irs nrsroi,r lio*i."n mrrd rrrrj or h6qlr,tpys yris1,

on rhe mn ning ;'[il]'"l",] , Jl-iy,i"[:1":i";;i;;l;;il:;lliiil;;onle'e,l thc dosnr'r fr.on rhe'o:rirrr,:;,.;. Tho ly,pp lrrr.s ibus n.erkont,ilore mite beion the 
"rn Hait'",nv"ri.".i ir"ut_- s"".''*ul,' 

,o;n,';;r. 
stowlyi;ll ;lli:J'i;,,tn[,,11]l'.' r'"i'* 

"ir,'' 
f ',.r,.a o""''. ihe iops sor nhlazing nnd

hrerr,s, r rr,""''.lil;' li ,1,:.ll::i 1,,,',, l,'.ii];1.::liJ";i",J"iJ:;,',1,:l. t1i;:;,;
nf thp ]or'^r. hrrn snd'rnuna tilut'l]. ir""':; feet high enr,l one foot in cljarn.flor'* 1p f'onr of ll"' t"", t.a'i:;,;,'i,'' :l::. ,,., lrrrrs sna)rouo,l rrp irr nborilpned il Irntil it rrns a nrilo rna o t"tr rnlo minu1"s. The floq.appelr.orl io lprons rn,l ha,l comnlef c-t. t,,ri",i ii, ,n"r,i"g i "ua*.y-"i,'rullf,,.truo ,nitn,no\r lift irt ihn lon.or enr,l. The ,rfr,,j"l,. p"r,'nru.rtrrnmii rt the 11pppr nn,i ,,1". noij"rn "'.^fnol.hilh 

" itt tiinn or four forrnir!-" -, 
, -llorting lhe flow uo to ils sour,.c,

plaving on 1op in a s.^ llte mid,llo srrcam of paboehoe nls
or-orflorvod tho flxn1,* 'ii,Tii ,ll?],,tlit fo,inrt iravelii-nq-" i'. o ,,i 

"iti"'"'-,,;',1]

l,;;,1.;,,;'J.T;o,n::"til:l:,i l;;; l;: lt"J",l"ll."^i,..l,"1f,,1:n::i::: il;"Jir,l:
lreos. "" astottrll;' igrritc,l ',-rst oighf rir". p",.'r-r"',,'r]"\t.hnre 11r,,

^Ft* " hig' trune il th:.norrh er.r ii:H,,r:*"1$:: ii"n"rL-".",fJ"r"1..,?ol lhis herp r disn^rp1p6.th" nor, ;; ;;; 
-.l,,n 

pn,l arrrl h'nlccn rlnwn into aBon' a 'rurrter mile to trre "ari.' i; ;;;r; about 75 vards *itle with s,arrsrtas x glslripg rivcr. of m"tt.oxin,i,f i,;g :.r'rin"t t igh. Tlrc liqrrid .lava pxppup the cp11n1''v ahorrr t,ro milcs.;;;,; i;;, r vnnt in thn n.ail rs a crscadoit bent tn th'n *.e*r. ;;,i ,r ""lj"l;i; ;; ii" 
-he_o,t of this ravino and forme,ttoolt its rise in the upper pa't 

"r lr,i irpi,i, buto* over tumbled clebris wher.
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c lerge anglllar fragment of thr. On DecemJrer 31 Haiemauinau cou_b,ree9b1{ .5ic'lge stood '' as uo 
-l*t"n,i 

tin"ued iis slow subsitlence rl,ith thcnbouf lU t'eet in dilmeter. Tbc riverl sarr'rc strorrg boiling:tlr,l irtenrc emis_nrs extrnmol.v Iiqrrid tnd fl,om 60 to sion of g:rs. Furnc eonlinucd thin flomi0 fcct rri,ln n itbin r.nalgins ol ii" tho pir ,but ,lerr'se' v";;; ,r;." jncleasingo*' or.erflo* somelvhat ra.-isetr above frjorr.' th. ,ootnir"#"rr.ui" ura -o.uIlrc "1111n11,,6;lrX countr\.. The nholc ,rt,o,.l.0r" llom the rlacks near {.onrbelt ol flou \\rG l0r; yalds 
"'itJ". f.If..rrourrtains could no longer bc seen o,,, 

-i6" 
xnu r,lesert florv \4 as visite(l l,top of the lava tcrra.cei of the sourcc * n.* approach lcaving the pahalaridge. The breacheir_po'iion 

"i-ii" inoa'too" miles from \iorcano Housc
'idge u'as iust 'n'rrere thb srorv .*urt or ..n.i- Ir.uair.g toq.ard p.u Koae. Theforrs ir the miclst ot ,po'o.t oJ';;;i ;;;." rava c'ac* rocarities of tbe riftlrpen SFer D"ccrnbor' r'q rrrtr Decom, *r.'r.,rffic .iig.l'jr-"'^'";'floning uorbc.r 29. at all. The heacl of the flow soulce
. ,\ rrot'tl of 

^e-xplanation is 
'ecessaro- 

heap rvas found to be a se.ies of in_rtr sps.1l;i11o of live lrva-as nowing pd.. active la,va pilings. 
-".Ifr. "t"p 

of this
l::l:: :::llins aa. rt "-;;;;il ii' r.,.op..,vas foinil io ne a'r,a,,a pratea.,rro{'nOo lnd ftt eJ.o pOmmOnly 1'ig,l Of f |cSSiOn I fine r ierr u.:rS obtti|r,l r,t.

:ll."ldt ,soli,li6cd tro,tucrF. ' ri" ',rii ih" flow as ;r pnur,, t 
' ."i" il,l"r" i',1 ,

1.",:] 
,,1 Lrr.l tte,on thc 1y,, f,r.1re5 1rle11 b:r.in.., This I'r.ovc,l to he :r lu;ge,l

1,]. Tntl"n is -1his: prhoc)rue lrva folms emphilheatlr. ccloss tho hottom--ot.
Srlslenrng skins rrbich str.eich a,,,1 nlich. from rre.t lo cast, flon.od tlr,,wrinkle, thc Iava berreailr ,h;r* 

";;i- 
lava rivcr- ."-iiiiy 

'o,r,t*"oirurrily 
,oiri,

:f.. !:ilrn ,lra\\ r out, ,,,,t tt " ;,;;1. r'ipptes enJ rapirls. r;rl" r"i".1. \^as f(r,,
Ll,_sot1,trh.r1^ion Iorver. I hiq.hll- glrssy Ieet ri i,lc in 1,)r,.o<, flush ,ritb n Lanliilrsrr'ous srrrtrce n iih }orrnd,,d oI rnp, of its own.overBoo_ding, anrl this slo1,o,lor serpeut lihe forms. As flo$.ing lx;x rrn'a)- on either sirle si'a. io-leare tlrc
::, l,l:r:, corrgerlirrs nn- l't;" ;i, ir;;; srrpeni. r.rised cboul Ii l,eer":rbove tho.r,. lr rne srdcs. ilre nature of tho geueral ievel of the country. Thecongelatio' seen rlefines the 'aiurc'ff 

i,'lote accumuration, bani.s-'a,rri ,iver,tho fln11 ing. .\r lar r rr trii" i,, 
"r"l;n,', 

th.us crcr.ted a lorrcr ,li,lg" i,t9 I.u.,1,fo'ms no sl<in. srr iis ..rr'l,acn 
-',t'l. 

"i.le *;tn-lni ;;;;r' ;ir:'".ino. :rono
:l:^,'-1p,"-,.ir"1 h.r.r^c.r:rnul:rr toot.-*t i,.l, irs micl,llc. ib. ;;r,;";;l ;;:=.i."";,;reserlr oles n bed ol hot xnll'r";1o (,otl nas r r.ound opening l0 lcet in ,lirm.
l:lll"* This elaru.i:rl l,astc liool;: r,tor lirt o drlibllt^.i. ,,n'rrhjr.h rhcrollrn3 up lrml'v brll{ ol i1,r hol,n'n, lrrr,.sollc,i 

"ontin,,orslf in a lowmr'elill, an,l thpqp rnrlie sloql n,ouj,,g .j:rnrling fou,,tnln ;l=;,;*.'only- .nn,,,lrl's rnd islanrls. Alorrn,t ff," "al"l 
rlrloo fpqi. if..;=,"rr""ibint ut o,,."ol fl'ont'q of srr' h a flon 1l,n gln,r ii,,: irrlo a .lsc:rrle foerlirr3 th" ,.irl",:;"i;;.plelc nroves qilh trr irrre..1 111-nbon.. 'l'lro srrllaco of rf," Tru, 56'p6p1.cin,rnrr.mJ,ling an,l hro1lri1l-. Tbe prr:1 nas ftrll ,,f .nrrrn ,1ii*ln 

""r'""r'f;f.;nhich is arlurllv olo*ing i.-rrr'"ii,. lr mlde ,,o. noi,"l r"i".irJ,,l"a rro gesa thiu lnr-er. r'hich'r'irres ,i"." t"-rr.i -spurting. There nere a few smar bub-fr:rlmenlc of vor..v t.o"gh =L,ap^. ;;,; blo fou"ntairrs i" th;'uil,;,.'"pu", of ,n"( alrinJ on iis hacli.orhnr. 1,lao..o,j,' rivor.
of 11l shapas anrl rqizns. histt.li.nr: 

^ 
Xee;,ing. on fhe ps51n,,n. sido, thoccons, rusty ancl irithout ani_ a.lessr. flow.. x.as 

-followed 
about five 

-milcs 
tosrrrfrce rt ell. Thoe ,is ,,n i,ilriin- its foof. On 

"f imbing io th" edgn nfo: vi.ible vcsjcrrlnri.v io en lc froni thc rivcr in ffr" ,,fr,",: prit of il{tho_rrgl 11.r" r'ocJ1 c6nfpins ir,."grfar lr. nnur=". l-hc molio' stt.eam r'ls forrnd
blebs rvhen it is cold. \\-beu, as i. ih. li_l-Tjng lev_el'with its confining mar_c:tsc of .this flon. u e gci :r 1r:rn,rilion f.'ln.r,tJ:_-:Ytfrnc rulle niq pr.ogressirrg
l ronr pahochoe 1o ar in the nloces. ni lr drnoJonl r'alc,r 111 scparatc btn(ls
floning, I-he nrirrkling slrins rnA.i,u.i. lPngtlr$isc.I4ith hele rnd lberc an is.
ol the l,rboclrne phrsn p.." ,ton n l;., jili 1m,1rsitr- ihlough the slvf.pp 2.
middte of rhe flon arr,.r rrre ertge,s, siarr "ii"' ,il"rr.'J;rf,.*;::, ,# ;Xllt.ll;efflorescing in the cheesy aa fjshiorr. t.'uia west of the lower 

.Kamakaia

I
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l,iUU,t''u,lrlri.' ln""t aa, witb , ,u:: ri.om rhe pir nas incr.easing sn,lpta"i,, ana'io;;;i* i;::; ,::;IjXi,;il re-r'r dense ",i;; 
';;;,;' 

rrom ihreema I le islands in -
lremc ri.onr o.,. 

"lnin"a*;:"i,t1":.*'l 
t';&T'.r;-:il:rnt.he crack in rho souih'

tttg into a cha,im u"a ,.iii"g"'0,o.."i" ,""1 
this day c.xploralior was directe,l

1',"tt', The laf ted otoclis n hicb ma,ie dei 
the -region l"to* th" f ow in the

i:1i;tJ""jl:.i,i":",,,:l be seen,;;;;; i,;...,J 
o, way or rr.," ora lrair r'om

1;"". .3q",j .;,:;'d :1"* ,"'."prng:''o i;q:11i:::,in.o1ili-f.'Jfr,;:rT.'jj
r he sliff rrotror ;oitlg.t,t1ly a part of mo
,setr, movins ,no"n-nl1n, "i rl"-'.ir."i. il;ft 

sl eel'ly tot'atld'' 1b'o ..a in r}is
thn 

.sr 
rlarc i;,n,i. 

* more srorrJy i;;; ih,,b;i:#iii:f"iT:"1T;: :nj:i:;
.Fo.unlajns rve'e srilr pla; irrg orr 1on ;T ,H:.1:l..1,:zo0 f""i above sca Ievel

il: ltl " : i *;,:i",, "T,J,:;#t # ;ui 
il\ #*tr i,$ if,iT nll.* ;;l j;i

:::l.abovc the gencral level. A ^L"rr a"""-t]-s- 
tlo91h pahoehoe sutrans*1ffisslxlrei corre a6o,,r rU,ee 

"teoi 'h;ii, 
;ilJnI\€rd 

aloxe a depression fr.t*""nstood on. lop of rho-cru.r"o poot.'ii j'd[e'i.;'. ll flow on ih. ".st r;,;'i;;rlre southern end of 1,. ,pjr"l'ri;: ir":: 
rrrr escarpmcnt on rhe w.est, andhcap ror.rar; r..1 ,il 

tlre upper siag it sr
o,l:id srowing. 

aa notv i;;'";;-s ;,'l'iJ""f:?:"?i: 'if.t lT; %'j'Jijii
-Ar e p.m. rrJm uqctrrhiJl r.i" uo,, 

,oi,l,rlo.lii;r1,"1 

", 1,0" ,"*", tava trca,rll[rj io.'"iJ::,,0:XX iit rb" ,ristJ,in'" in'u," sanr] .dunes revoarcd rhe 
'rc{tighr o.f il 

" ."rr""l* i,specfac1l21. the thet fountaining t;";;';,;.i'eeased. 
Trrnp 1tr. i;#;;;;:";oiiJ',,*oJ.f"qiLl: il':1j"., 

on ropoor;;;h;;; ;;1";:"",1nor-s, the summif
i?u.rJ'.,: n",n onJ',1,toy''tu'n''. "i';;l' ;;J;i",1#l'Xq""JLt?i;,:i'!*T,Tjl
of rhe.flow ;i""il"rriS rorq b'ioht line sish pahoeboe;;;; ;;;; .rin mar,i,i!

i 51l,lrlt';"":: ':'::::' ': ' {'i: ii"- nr6i:,1;,ili;m:,'',1:
i:rva. lalio i"'rir,".r-n""y 1' 1910. thc lonq r,,flr"l.r.;;gi,;'';;l.i f,l*o"ou, ,=rhe,lgl,gp .p",*'l'lii1"au shorvetl bv evoi and .foilo* iig"i;" i';;; eourse asrrarl rtiar iL',"n1'alil.T"|:T'0".i"'J: l:t;T _e'.*"",i-."i",,"i'l'l w41 sai,r
:':1,1 .T\io. flat upright slau. ln ",'il,, ir,',rl"rrnaking ouf towrrrls rbe- i\.ps1

t;tf :;1: iii';l;'J,:-"it **t*itl litriri'[xi.tl* d#r, fti:,jlr"r tJl chantrels about 
-fr

r \ronn them nn,,l thc 
)ul' foet n ide be' and nrr15i61lxf it 'ri'"'.,n"i'"'"i

i*tof lalf n,l",i"rf,.' 
","'?9' 

A similnl lori.sl 
.6ro1,n ouf irr that ;i"i;'i,?t'ni"*rr'l rhe _no,lrL,r""r'"n:'lltlhn:lsi 

chnntrol tn thn" rvhitr"."'r.ril'rrlll,]J 
", *",,n,arroRcd. i;.. ';'f,"n"t had g|cetl.v nolo:v 

-for the^ n.eek enrling nr rni,lstrongesf on tuo.rJi'F1\escellrc was nighf
stle.amins *a, north.lr*'est 

an'l- t"';;;' i;;ni. 
Jarruar"y 2' 1910' onlv 66c' vp1'v

or rhc pii, ,r," 
",,.""i""11^otr 

56i1' ;i;;; ;;;;;: 
!j"1rrr"a'l.U:u"'" 

oi,'J"";1";"1;;
tho, norrhcast. -ii; .,t""lrng 

tonardc lglg' ,qpa,smo,ii" r'i".'i ,,i.o."'t u* b".,

6:1 ;,1: 
; 
l;ii,: nh;t.,,{, n x i{t: :! :l'"$ +,J l 

il *r;#ir,"""r *;;
iJ,:-;.T,;,il11;^,i:;"1:* ;;;" ,',.i;; li',".1n",i,'i,"llj."l,j,:";;ilT;". morion

a veriiral;rii"r;;:;"1rcnrlv 1o lenvn r'ouneca ro^1r,"" o.r;' ;;j";*"J,ltrl,i?i

tU; 1ry,r u#n?: r* "rx#ll, i[{ ili": l* "ii "+r;ll * n i],ij' r:
iilrJ 3"rl']l'.111:Tr.]r1lo"s-or rhp tatta set in. 

nou"tt"t to norrth anrl -nest
,rLru \y 11 uren r.ecordecJ illapiri 1o -r"*'.i"ii-"" 'ne changc fr"om very respeetfullv.

on January e it'Tr. evideut that T. A. JAGG.\R. ,TR .

I9g Voleanologist.
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VIIT. Ruino,r. .. '. tuu.u zio.o
room havinE practic.r'tl.' 

"Lll

ifd,. 
4hilffi{?"i:Ftfrffi ,,::i i#;4. / ;i. ji}l':i"$ffi 

o, l *ltru ;it;,ffill"l,] "t"l,ll,,i^"fi;;","""';j.""rT;;Ji'i"J"#1t",i 
r,. 

c."do-iv." i" .iiiiix'iire , ,' ' ' ' 5000'0 10000.o

i3 ",ff#lh{il t ; i si flrr h iT r "l;.{ 
: 
iri fi i

*,{r{i}iii * },iii{J ##i'*tl';'",-r;.,r:r;'t;;t:,1, +ii"fflnllll"lJ;.,$::i:*"0{,,n.^_"0,-**
;.T:1 lll""",tr:i.-llil##; tii. "ii; o""""".1-l;;,io.,f;"1*ttr'i:.ilL, 
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