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TECIINOLOGY STATION, Jan. 6.
1!)17.-During the rveek ending Jan. 5,
1917, the lava of l{alemauma,u subsided
trventy feet for the 6r'st trvo days and
developc'd violerrt cascacling clon'n*'arcl
ilto a chasm at the extreme south-
west, The lake then recovered its
leve[ *-ith spasrns of rcturn to the
casetrding process altelnating rrith
strong rising and overflorv both from
the coves and tlilough clriblet cones
ald pots on the floor. The net effect
for the r.r-eeh orr the lava column Jarr-
Lrru';' 4 b;' ncasul'omcnt rvas a station-
aly lake 100 feet dorvn rvith the over-
flooding expended in spreading out the
floor ant[ tercling to surround the
clrrgs, {illing deplessions trnr[ bui]dirg
lampalts aird conelets. The fumes ale
very thin, but very sharp to leervald.
Descents into the pit by the east gulch
are no\{ easily made aud experimental
rvork with the liquid lava at the eclge
of the lalie is in progress.

On Decernber 30, 1916, at 2 p. m.
the lake seen from the northeast sta-
tion appealecl ten feet below its rim
and a flors r.as in motion ou tb.e nolth
flcior. At 2:20 from thc northwest
station a dome-shaped conc coulcl J-re

seen on the south bolder of the north-
rvest poltl clepression. ilihis poncL was
crustecl but the cone exhibited gioN--
ing lava. Thc pit was smoky.

At noon on December 31, the lahe
seen from the east appeared tq'enty
fect belou'its rim with active fountain-
ing at the lolth anr[ large stalactites
in the glottoes. At 12:25 p. m. a large
f ragmelt of the cra[f mass on its
noltheast side fell into the lake antl
incluced strong fountaining. At 2:30
p. m. and iir the evening a cascatlc had
develbped from thc southt'est ann into

a cove extending northwald from jts
west end, the lava of the lahe pour-
ing dor.vnw-ard r'-ith great rapiclity into
a chasm. This cavity had clevelopeil
bJ. coll,rpse from the blowitg and flam-
ing pot rvhich has for r'veeks past beerr
observed at the rvest nech leading to
the southn-est periinsula.

On llontlay, January 11 1917, at 3
p. m. the la,he r-as seen from thc nolth-
east to have recoverecl and at :l:40 it
r'.ts over'florving on the noltheast ancl
soulheast. At +::i0 the orerflun hr,l
extendecL to the irorthrvest alm and had
sprcad to the base of the v'all of the
pit.

On Janualy 2 at 3 p. m. the lahe
rr'as ten feet belou' its banks and i.ts
surface lr.as cluiet. At 3:35 subsidence
sct in, there u'as rapid streaming west-
ward around the south island with.
strong fountaining and the cascacle
again ileveloped flom the lahe into the
southncst chasn mir,lring a loud loar-
ing noise. Oirly a clark pot u'itlLout
glorv could be seen at the site of thc
northn'est pond. At 8 p. m. the lake
appealed lorv n'ith the two arches
shorving n-est of the south island.
]'lames rvere playing from the north-
$-est cone and the, high orifice in the
rvall on the south side of the crag
mass. From the east station the ilrib-
let conc on the north floor $:as seelt
to bc ejecting spasn-roclic spurts ancl
flings of melt from a large hole. Thc
noise rvhich it rirade rvas peculiar, a
dcep gurgling spa,srn n''ith a bell-like
note rlue to the ringing of the cone
cyliniler, maile of lava g1ass. Occa-
sionally enolmous fountaining areas
would clevelop in the middle of the
Iahe and migrate southeast. Eight or
nine fountains were in action, espe-
cially in the grottoes of the north
rampalt, ancl flames burst from uncler



WEEKLY SITI],EIIN
of the

Ilawaiian Volcano Obsexvatory

Publisheil Monthly at Honolulu, Hawaii,
by the llrrwaiian Volcano Research

Association

Entereil as second-class matter Janu-
ary 20, 1914, at the post-office at IIo-
noluhr, II at'veii. uncler the Act of
Angust 21, \972.

surface crusts. A glowing cone could
be seen near the l'est rva11.

At 11 p. m. the cascailing was re-
ner-ecl flom the lahe into the south-
rvest chasm. From the southlvest sta-
tion this v/as seen to begin with jn-
rush from the southwest alm to the
cove rvhere a cault'llon gradually de'
veloped by subsidence, thirty feet in
cliameter and tlventy feet deep. The
rryho1e entl of the southwest arm $'as
sucked do'n'n with a roal and there
n,as high incandescence and efferves-
cencc of intelsely sriffocating su1-
phulous gas. The effcct x'as lihe a
rvaterfall and inside the cauldron there
was tremerrdous churning antl boiling.
Sinultan*ously :r, shnrp clacliling noise
was heard torvard the soutlrcast anil
the lake was everyr''hele sinhing ancl
showing a stalactitic border.

On January 3 after 11 a. m. thc
southern legion was stagnant ancl the
streaming r.as northn'ard antl from
the nortbuest arrn uuintrd. Tlre drib-
let cone rvest s.as higb with radiat
flox-sr the nolthwest pit n'as small anrl
deep, a large sulphur-stainerl flat cone
was clachling southrvest of it arrcl from
it lumpy sholt flolys had pouled west-
n'-ard and a long festooned one south
f rom its east sir.le. Thele s'ere no
fresh flo'vvs from the northrvest arm.

The north driblet cone lvas now
twenty feet high r.ith ari open arch be-
low and a field of hard lumpy pahoe-
hoe :uound it. Going dor,r'n by the east
gulch tLe writer, accompaniecl by Mr.
fu-igg Snrith, explorecl and plioto-

:

graphecl this lielil and the north ram-
part.

The pahoelioc was making out in in-
candescent toes coverecl with a mem-
brane of glassy fibres sti{f and flex-
ible. The orange hot melt beneath
flo*'ecl like very stiff porriclge full of
bubbles.. Draggcil out on a stiek it
stletched rnuch lihe cancly, but in a
ferv seconcls became hard as glass. On
ascending the lampart u'hich poured
forth much yellowish white fume over
a glotto, the lal<e $'as seen about ton
feet belorv streaming slorvly northwald
and foultaining violently against the
lampart a few feet in that dircctiou.
The fountains rvere singularly noise-
less heard from this lorv 1eve}, and
the skins tealiug appeared to consist
of thich ropy fibres. The material of
the fountains appeared much stiffer
than urhen seen from above, shrcdding
ilto leathery lods and hald droplets.
'f he gasses eddyirLg up wete not op-
pr'clssive and quite ilifferent from the
intolerable blue fume which conclenses
in the air above the fountains and is
so unbreathable on the south rim of
the pit. The rampart was coverecl
rvith splashes arrii droplets of blacl<
glossy glistenirrg lava g1ass. The sur-
face of thc lalie shon'ed bellying skins
u'ith gas beneath, antl upfolr.led and
uptulned crusts. As a rvhole, howevcL,
it rvas quite 1eve1. The pounding in
grottoes producecl no shakirrg anil little
noise back of the rampart. Noise, heat
and fume are all stronger on the high
liur of the pit than they ar.e on the
floor.

We next rr aiked through the east
valley to the southeast floor and up on
the southeast lampart. The lahe was
pouncling hard berreath and all along
the rampart ftrrther south. There w-as
no gleat inconveniencc from the fume
but it n'as more disagreeable than olr
tlie lortheast rampalt. Great banks
of half-c[ccomposc,d Pele,s hair clung
to the base of the south $'a11 of the
pit, having the appearance of rotten
iray seed.

On January +, 1977, measurement at
10 a. m. macle the depression of the
lahe 101 feet below the southeast rim
of the pit and the height of the crag
mass sixt)'-four I'eet ebove the lakc.



ll,hese mcasutements indieated a sta-
tionary conclition for the plevious
\\-eek.

There were fresh florvs in motion on
the nortir, south and $-est 11ools from
7 to 8 a. m. The western floods had
nor.rly.ioined the southeln orrcs ha.ck
of the southn,est bench. Thc driblet
cone appealecl submergecl. During the
morrring tl:Le fresh flou's, after clevelop-
ing ,ctusts thlee to five inches thicir,
collapserl irr theil micllle parts leaving
upstanding shells rvith stalactites
around tlie borders.

-{t noon the writcr, rr,ith ;'r-lcx. l,rtl-
caster, Joe l{oniz ancl F. J. Stotts,
stood on the nolthcast lampart after
crossing the frcsh lava florv anil col-
lected an iron pot full of lava by
thrusting it beneath the surface of the
lalie on tirc end of a long iron pipc.
The pot was clippecl three times arrd
the specimeir resulting rlil1 be sent to
the Geophysical Laboratory of the
Carnegie Instjtution for aualysis of the
gases encloseil.

At 12:30 p. m. the inlush cascarle at
the southwest cove begalr as befole the
snhsitlence. At l.:45 p. m. this stopped
thuing a rising spell. Cascading rvas
resumecl at 2:15. This stopped and
lising cnsuecl at 2:50 p. m. Thereaftcr
thele n'as a lull in the oascacling but
at 8:30 p. m. the southnest arm was
again tumbling into tlie void.

On January 5 at 2 p. m. the lakc
las high nith slight fluctuations and
ncw florvs southnest. soutleast and
northeast. }.ivc or six fountains were
in action ancl there t'as strong blon--
irrg at the north lrmpart. At 4:20
p. m. a pon-crful tlue fountain of the
"artesian" variety startecl a flo$/
southl'ald from the northryest cone ancl
overflons flootiec[ the benc]res north-
west,- ea,st ancl southeast. At 5:30 p.
m. the lalre antl the northrvest pot sub-
sic'led so thlt a shalp glorv outline ap,
pealeil around the former about three
feet .deep n-ith stalactites antl the
northrvest pot became a glotving oven.
The florv crustetl arrd violent large
fourtains startecl in the lake north,
southeast anil southwest. There rvas
trementlous liissing emission of gas
frorn under the lalie skins along thc
nolth antl southeast ramparts thror'-
in{r' high spr,ry and puffs of blue fune.

There r\..erc f alls f rom the spatter
benchcs southrvest and elsewherc,
During the overflo*' much of the
borrnrlarv betv-een lahe and floors rn'as
obscured by the lava flood. When the
west arm settled back there was clrip
of gloning lava into the ]ake from the
bank uncler overhanging skins.

TJre follon'ing report from the Whit-
ley Laboratory of Seismology is sub,
mitted by nfr. H. O. Wood:

During the rveeh-interval ending
rith Janua|y 5 tno local ea|tLquakcs,
of small and moderately small seismo,
graphic amplitutle have been. register-
ed. These xlere not of perceptible mag.
rritude. -\licruseismic rnotion has heen
as usual. The seismographic ampli-
tucles of the waves of voicanic vi-
brtrtion harre becn li,rt,ger than normal
and the conspicuous groups of such
l'aves have been rnore flequent and of
longer duration than usual. fn the
early part of the week-interval thclc
rvas a sharp increase in the apparerrt
tilt to the east and north anil this has
been maintaineil l'ith little change.

'IECIINOLOGY STATION, Jan. 13,
19J7.-During the n'eek ending Jan. 12,
I917, the lava lake of Halemaumau has
continuecl to rise at the rate of about
tno feet pcr clay, s'ith overflorvs from
timc to time and lava welling up
t h rougb cones olr rlre floor. espccially
at the north and nort,hrvest. The crags
have also lisen, in general heeping pace
rvith the rising of the lake. Expeli-
rncnts hlve been made cluling; the lvcek
by the s'orl<ers at the Observatory in
rneasuring temperature, collecting gases
and photographing the pit from the
lnller crags.

On Saturday, Jan. 6, the lava had
subsicled slightly after the strong over-
flo$'ing of the previous day. On Jan. 7
the nriter accompanied bv Smith, Lan.
caster ard X{oniz ailjusted the rope 1ad-
clers to the west niche of l{alema.r;mau
and ilescencled to the northwest floor.
Here it n'as possible to cross the floor
to the crag mass ancl clirnb to its sum-
mit. Photographs rvere made of thc pit
$i alls f rom the summit and others of
the lava lake. Three flaming cones
were examinecl in the vicinity of the
northrvest pond, the largest of them a
gloning olifice three feet in cljamctcr



at the southern margin of the pond cle-
pression. tr'lames wele playing about
the pot and lava could be hcard pound-
ing lvithin. 'l'he northl'cst poncl itself
nas a shallou' oval clepressiol in brok-
en 'lava, crusts- 'l'tt'o smaiit't cones
about the north margin of the I'est
rvall ponrl l-ele hissing from small holes
and lava coulcl be heard splashing in-
sido- Thcre u-as arr extensive fresh
flon' over the nolthttrn and southem
benches rvhieh had beerr in motion in
the earlv morling and lava tocs w'ere
moving recl hot in the vallev betrveen
the sotthr.est crags atial ti'Le rval1. The
fumes from the nolthwest concs rgere
disagrc'eable to leewarcl of thcm, but
the air on the upper part of the crag
mass $.as not bad except for occtrsional
n'hiffs from the large fountains jn the
north cove. The lake was lot' antl oc-
casiontl cascading tooh plaoe into thc
southr.est c,hasm.

Ou Jan. 8 a secont'l expedition was
matle to the northn-est cones by X{essls.
\\Iood, T,ancastcr and Moniz in ortlcr to
trv for gas collection rryith vaeuum
tubes. One of the smal1 t.cst cones x'as
brohen open in order to cnl:rrge the
faming oriliee for insertion of the
tubes, but thc orifioe immetliately seal'
eil rvith lava spatter.

At 10 l. m. the rvriter irspectcd the
north cone n'hich rvas putting out lava
toes an{ $'as rcr\r e glollp of small hum-
mocks a felv feet high. Trom one of
thesc a flame r.as playing from a nar'
ron' vertical slit about cight inches
long ancl there were white sublimates
depositetl around the glowing orifice
lrhich rlade & r'histling rLoise. The lava
in thc lake rose and fell tbrough a
sma11 range and was in general about
ten feet below the rampart. In thc
evcning from 5 to 7 otclocli the lako
l-as still low with numerous fountains
anil many flames from the grottoes, tho
n'all chimney or the south sicle of the
cra[( mass ancl the large northrvest cone.
The n'est n'all polil rr.as again revealeil
as a small pool covc'icd with ilark hlis-
tered skin ard shorving a quiet glowing
grotto at jts north enil. The north cone
l'as still ejecting sluggish pahoehoe.

On Jan. 9 the lava rvas high anil
florr.s were in motion. On Jan. 10 thc
lava retained its high levels and there

1'

rr'as glow in the northwest coue and in
flor.s arountl the north cone.

On Jan. 11 at 9 a. m. thc lake seet
f rom th e east stati on u-as brimmins
ievel lvith thc rampart, four or live foun-
tains were in action, the leccnt flos's
appearerl small except for a consicler-
able field of pa}oehoe arouncl the nort,h
cone.

Assisterl b;. Itessrs. Thurston, Smith,
II. Johnsol antl Moniz, the n'riter made
a temperature test rvith Seeger cones.
A battcry cif six cones of fusible cla5-s,
such as ale useal in the porcelain indus-
trv, l-rLs cuc,losed in rtn jlon cylintlcr',
screlved on the encl of a galvanized
iron pipe and thmst three fect below
thc surface of the la]<e. Th'-r cones se-

lccteil ranged in fusibility from 9!)0'
C. to 1150" C. lfhe apparatus I'as im-
mersed in lava for six minutes. Flames
from burling gas played arouncl the
orifice rvhele the pipe punctured the
skin of the lake ard thesc flanes n'cle
a bliliiant gleenish r''ellow color from
tbc zinc of the pipe's galvanizeil sur-
face. Droplets of metallic zinc and a
vollorr dcnosil of zita oxitle rtnre lt'f1
or tlre pi1,o, and this rlcposit trrrnnd
r,hite on coolirrg. T,he pipe bent sharp-
lv at the point wbere it cntcrerl the
1ava, softeleti by the heat. On remov-
inc and cooling the cvlinder, none of
thi cones shorved fusion, ildicating
that the tempcrature here, three feet
below the surface of tire lake, t-as lcss
than 990' C. Irurther experiments I'ill
be made rvith coles of lo'wer f using
point.

Overflots began northeast and south-
east just as the experimcnts starterl,
three of thcm along thc northeast ram-
prrt, tht'eilioning to maTio the \\'olk olt

ihn ttntp"tt impossihle. Totlutraielv
two of t,hese progressetl but a short dis-
tancc ltttC tbe nr.rthel'nmost onlv about
one hundred feet. The overflorving
stopped at 9:30 a. m. and the lahc sub-
sidcd six feet anil then recovered three
fect. A verv large half-clome grotto
hail been built up southeast ancl there
r.as occa,sional heavy fountaining nolth.
and s\ryift strcaming rvestw-ard from the
benc,h at the south islancl.

\tr'. L. A. Thulston expelinrented by
throwing logs of ohia coril woorl into
the lake. The first, thron'n while the



,lalie rvas ovrrflouirrg. plungeil beneath
the shin a'd remarne6l lalling sub_
merged, the flames pufling through thc
lavtr ancl ploclucing some balloorring of
the surface, but alnrost no fourrtaining.
T'he flames rl'ele ycllolr'. The second ex-
pcriment u,as after subsidenoe and d.ur-
ing temporary rising. 'Ihis time the
.log r'vas ]rurled clowrr end-on so as to
puncture the surface layers of lava
over the gas beneath. 'l'he result was
again flarnes arld puffs of smoke f ol-
1on'ecl by a fountain r.hich spattored.
thicli pasty lava, ovcr the banh for sev-
eral rninutes. Orr rreither occasion did,
tlie s.ood show arry tendency to float up
bui burnecl beneath the sulfaee. Sev-
eral norrnal gas flames from the lahe
$-ere seen which burst from under the
crusts and appealed reddish in clay.
light.

A rt:marliable fact was Doted on this
dav and previouslyl namely, that there
is practically no odor of sulphurous acicl
gas to leervard of the rnoving pahoehoe
flow-s on th.e north bench. On this day
the writer rvas immediately to leew-arcl
of rvhele the golilen torrent poured over
the ltrmpalt with hunclretls of small
bubble fountains bursting through it:
There nere oppressive heat waves to
leervarrl but t rere was none of the acritl
and intolerable biue sulphurous fume
uhich lelches the upper rim of the pit
from the flaming fountains anal grot-
toes. The suggestion is strong that the
oxidation produeing the sulphurous acirl
fume results from union with atmos-
pheric air, and t ris chechs n'ith the
observation that not all of the foun-
tains procluce flames.

lfeasurement on Fridav, Jan. 12,
1917, at 9:30 a. m., detcrmined the de-
pression of the lahe to be 87 feet be-
lorv the south r:jm of the p:it, indicating
a rise of 1,tr feet in eight clays. The
south island stood 49 feet above the
lake, the east crag 52 feet, the sout'h-
west clag 45 feet and the crag mass 65

feet. The length of the lake as a t'hole
was about E00 feet ancl its w-iclth at the
west arm 700 feet. The lake was six to
ten feet down, lirst subsiding and there-
after risilg t'ith some inrush at the
southrsest cove with churning in the
grotto there. There was southrn'ard
streaming from under the two arches
*'est cf the south islantl. A sluggish

pile of pahoeiroe was maliing incancles-
cent toes over the site of the west pond.
'l']rere was occasional heavy bombard-
ment irr the northeast and southeast
rampalt grottoes and sometimes very
herl,vy blowing fountains in the nolth
cove. There were tno heavy falls of
spattel' benoh material southn'est. No
marl<ecl changes rvere observed on the
nolthrvest floor'.

The folloning report from the Whjt-
ney Labolatory of Seismology is sub-
mitted by llr. H. O. \\rootl:

During the rveeh interva! ending with
Jan. 12 tu-o local earthquahes have
been registeled-one rvith moder:ate
seisn..oglrphic amplitude and one n'ith
small seismographic amplitude-and one
$'ave group of doubtful character. 'Ihe
seismographic amplitude of microseis-
mjc motiol has varied irregularly be'
tgeen normal arcl moderate values, ris-
irrg at the end to strong values. The
sei,smographic amplituile of volcanic
vibratibn has fallen at times to normal
values but, though irregular, it has usu-
ally been moderately large. 'l,here has
been an irregular shifting of the pens
tcndirrs on tho nhole 1o indicate e de'

",nr*e"i,' lhe tilting to lhe wosi, and
south. This shift has been most mark'
cr1 rear the encl of the interval.

1'ECHNOLOGY STATION, Jan. 20,
1917.-."Durilg the r-eek eniiing Janu-
aly 19, the immense lava lahe of Hale-
maumau has continued to rise and at a

still faster rate than during the pre-
vious week. Th.e upper portions of the
large crag mass are now in full view
above the rim of the Pit as seen from
the Volcano Ilouse, ancl only eight feet
below it. The meehanisn of rising is
remarkably constant with overflow of
the north ancl south ramparts and up-
lift of tlie east and west crags. The
rvriter has continueil to nake experi-
ments in tahing clirect tcmperature at
the eclge of the lahe, rhe results to
date indicating that the temperatures
just below the surface skins vary be-
trveen nine hundretl degrees centigrade
and one thousancl c'legrees centigratle.
Arvay from the grottoes and fountain-
ing areas the lava is stiff and viseous
antl proves very unwielily for experi-
mentation orving to its tencleney im-



mediately to sol:idify around any ob'
jeet thrust into it.

" On JanuarY 13 and 14 rising s'as
especially conspicuous at the south encl
of the east crag, indicatcd by crevas'
ses and uplift of fresh flows at the base
of the crag, an<l compensated by sub-
sidence of the floor under the northeast
rvall, causing fresh avalanches from the
n-all.

"On the morning of .TanuarY 15 tle
lake was rising and falling from two
to six feet. The lava had been piling
up from the wcst ald northwest floor
vents and the north cole was burietl
under a smoking turnble of crusts. In
the evening the lahe overflorved strong-
lv southward and there rl'ere avalanche
siides at the east.

I ( \\-itlr the assistance of \fessrs.
Thurston, Palmer, Smith zrnd Alex. Lan-
castcr, the writer immerseil an iron
cytinder three feet belon'the surface
of the lahe, on the cnd of a one-inch
pipe, for eleven mjnutes, This eon-
tained six Seeger cones of fusibility
ranging from 770 deglees centigrade to
990 clegrces centiglatie. None of the
cones rvas fused. l'ossibly the con'
gealed lava on the encl of the pipe actecl
as a non-conductor to prevent heating
in the allotteil time.

'(Next an attempt rvas made with zr,

Ilristol electrjc pyrometer to determine
the ratc of cooling of a sample of lava
as it solidifiecl. The thermo-element, a
couple of rvires tu-isted together which
generate an electric currenI on iheating,
r,vas fastened jn an iron pot which was
dippecl beneath the surface of the lake
and dran'n forth fil]ed n'ith lava. Wires
leading from the couple to a galvanom-
eter lecortlet1 the temper€rture. The max-
imnm tempelature of the lava in the pot
registeretl 420 degrees centigrade, ancl
the rate of loss of temperature for each
flve m.inutes rvas about trventy-two de.
grees centigrade for the lirst twenty
minutes, then double that amount for
the next five-minute interval, and three
timcs that figure for the next flve min-
utes.

" Assistt-.cl by Mr. Thurston, the
rvriter next tested the temperature ot
liquid iava. at the eclge of the lahe .nith
the uncovered thermo-e1cment. The
needle swung immediately ancl steadilv
to 910 degrees centigrade in a first test
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ancl 850 degrees centigrade in the sec-
ontl test. Adding 100 degrees correc-
tion to eacih of these readings for tho
overheated'cold junction- wirieh rested
aqr i nst tbe ram pal t n here t he air n as
virl hot, ne get l0l0 degrees renti-
gratle an.l fi0 ilegrees scnliglade as tbe
measured tempcratures for the tn.o
cases, thc lorver temperature in thc sec-
ond case being occasioned by the en'
crustiirg of the terminal, t'hich rvas
drlrrvn under the bank by the cutrent'
Thcse measurements of temperature
checli pcrfeetly I'ith the readings made
*-ith thcrmo-element by 'Shepherd in
1911 and n'ith Fery pyrometer by Daly
in 1909.

On Jarr.raly 16 the iahc rose ancl fcll
in pulsations until four-fifteen in the
afternoon, rvhen heavy ovcrflorvs rushed
over the s.hole south rampart and cas-
caded clon'n to fill the n-al1 valley, and
at th c same time strong overflows
poured over the north bench from tho
nolthn est arm. The ovcrflorving
stoppecl aborit four forty-five in the aft-
ernoon. During the t1a1' smal1 ava-
lanohes fell from the 1894 bench north-
east. there lqere about ei.eht fountains
in the 1ahe, ancl a large blorn'ing cone
hail been built up at the extreme enrl
of the rorthv'est arm. lvhich spurtetl
flames and spray with loud Puffing
noises. It rvas possible to approach
n-ithin a few yartls of this cone, and
just beside it in the nortihrvest arm the
wliter watchetl, only a few feet awaJ"
a srectacular grotto hulg with glowintt
.stalactites, n''here gas f rom under the
skin blanket made violent outrusb $ith
puffing ancl spraying.

"During the overflow a glowing fili-
Eree cone developecl. at the north cone
localitv. Occasionally during the day
a deep booming sound v.as hearcl from
thc rising east crag. which had been
hftecl twelve feet within a few clays,
calryinq rvith it the boulders under the
east gulch and the f-resh flows near the
southeast c,ove.

r'About noon a balloon of skin was
raiserl over the midclle of the north
cove and extended itself for thirty
feet eastward, finaI1y bursting open at
its east end ancl revealing a most beatr-
tiful ancl brilliant cavernous space aIl
glorving and floorecl with bubbling in-
canclcscence. After releasing the flam-
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in- ^rs throuch tlis alchra1- the bub-'frrl 
iluln p.,r. lts outcr surface was

;il"";i d^y ancl resemblecl the back
of a hipPoPotamus.

" The cvlinder exPerimetrt with
son."t 1ono"t oI lower fusibility on this
a"u-fuif"a owing to an attempl to lea-vc

tt i 
"t,o"tutu. 

j"n th" l'un thirty mir-
,i"..-'''H"uuv skins pited agrinst thc

"i""' *fr"t" "it eniered the lake antl

Ioiiain"O there. On listerring at the 
-u.p-

,,"r ""0 oi tlro pipe onc could hear dis-
ii".tW the bubbling noise of the seeth-

;"s fik" trventY fect belos' On at-
t"irntinl to tulst the pipe' i{ parled
at the lava contact l here it wrs heated

fo 
'r",t.".t 

and immediately the -zjnc
ualta,,iting of tha lininfl blazed wjth.a
Itrorg lellow {Iame, thich playecl rn
putrc'iions for six. minutcs, leaving a

yellow white coattilg.

'( On JanuarY 17 at eleven o tcloc;k

in the morning the lake was overflow-
inq nottbeast,"and at four tbat after-
nrfin the north cone gave vent to- a

flootl over tbe rorth floor' The lake

was then ten feet below its banhs' In
the er-ening there was strong outflow
from tbe cones north and northwest'--i'On 

JanuarY 18 the lake was low,
nine to eleven feet belorv the inner
il"""ft. u"a a flow rvas in motion on the

.roiltrr'tloo" rvith origin somewhere near

ilin site of the norih cone, though no

;;;"*;rt visible. There 
.were 

fresh
o"""flo*'t uortheast and southeast and
in"-"ottn rampart had greatly adtled

to the borclering spatter domes,, one
oi tlt"tn being f-ully f'fteen feet high'
Flo" o" more"fountains were in action
and the surf ace currents were rapitl-'
tft" "u*t 

crag showeil further signs of
rising.

"Two temperature tests lith Seeger

cones rvero macle. A new device for
holdins ihc cones wes used so tbat
tn"u .-o"fO be inserted one above the
oib"r ,lireetlv in the enrI of the. pipe'
ih" nioe was beated for thirly minutes
irrst rl'rove the surfaee of the lake and

if,.ir,tipp"a for only one minute' The

,e"otts inoo'ed a con'e of fusibility 870"

b- f"."a on the eclges and one of 970"

C very sllghtly affected, irrdicating lbat
the iemperature s'as hetween these
ii*itr. fhe swift curtents cauglrt- the

"na 
of the pipe and strainecl anci bent

it so that it was recovered with great
difficultv.

" Medsurcmcnts on Friday' January
19.l917. at ten'rhirty in the morning
ant"trrriti"A the deprelsion ol ihe lakc

io-tr" s;*tv-elglrt 1ce1 below the south-

""ri 
,;t oi' tn-e pit indicalirrg a rise of

lin"t""n leet in seven rlays' The erag
mass was sixty f eet abovo the lake.' t be

cast crag foriy-one feet. the south is-

land loriy-cigbt feet, thc soul bwest
.-r". ilirt"u-.&en l'ect and the pi nnacle

.f it " south Lench thirtl- one feet'
"The lalte was rising during the

morninu and ovelflons look Place
uto"t i p. -. The crng mass sbowed
ilcreasini lill lo tLe rvest' Thorc was

flcsh tumble in the uall va)ley between
the rvest and southn'est siations con-

sisting of verv large blocks from the
.lnrr"r-p^rt of ilre cliff. The soulh bench
ninnacle showed elevatiorr and large
lrour.r". had oPencd near jt' Thcre
was a very high pile of fresh pahoehoe
in the southwest wall valleY'

'rThe following rePort from the
\V'hitnev Laboraiorv of $oismology is
submiit"ed b.y nlr. ti. O. \'t'ood:

"'During- the week interval ending
with JanuirY 19 three 'local eart!-
oun t ." of Jerv small seismographic
rmnlitrrde. and one doubtful wave
group, have been registele'1. Nlicroseis-
ili" *otio. has been of moderate seis-

moglaphic amplitude, or less. Volcanic
vibiation lras- been of moderate seis-
mographic amplitude, with brief storms
nf .reater energv. Pen shifts in the

""n$ of tilr h"ave indicated an in-
crease in titt to the south, or more
stricllv, decrcase jn tilt to the nortb,
nitl stlgtt fluciuations in the east-
west coirponent without markecl net
change.' "

TECHNOLOGY STATION, Jan. 27,
1917.-During the week ending Jan. 26,

1917, the lava of Ilalemaumau has con-
tinued to rise antl the 1912 level has
been passed. The lake is now about 50

feet d-own. The floor of the rvest niehe is
now flooclecl with fresh lava where the
latlders were attachecl for tlescent of a

40-foot cliff on Jan.7. The crags con-
tinue to lise ancl are now in full view
from the Observatorv. Very heavy and
snectaeullr overflows have tal<en place

during 1be week from borh tLe nortlL



B,nal south marginal ramparts of the
lahe anil the rvestern floor is ,heapecl
hiclr n itlr Irr rr tlrat has welJed up
t hiorrgh vents j n t he rogion of I be

northwest and west ponds. Experiments
have been coltjnuecl in taking temper-
atures of tlre grottoes and flames, and
in preliminar)' soundings to determine
t,he^rJepth and consistency of the under
liquiil of thc lava Pool.

On Jan. 20, 1917, at 2 P. m. the border
bench arouncl the lake was live f eet
high n-ith lava. that has rvelled up
vis in thc northwest coge. The flow
from the vent on the north floot rvas

extending itself by tric)rling. Tre rvind
was southerly and the northeast floor
regiorr accordingly fumy. At l:30 p'
m."su.ldcn subsiLlcnco of about eigbteen
jnches $'as accompaliecl by violent
fountaining jn the north cove. These
fountajns tlnd to migrate to the north-
east rtrmpart n'here thcy expenii them-
s elves.

On Jan. 21 at 2 P. m. the lahe was
brimming and fountaining vrolently so

as to fl6od the nortleast rampart in
streams which forhecL and spread east-
ward and rorthn'ard. At 5 P. m. the
lake was very quiet anal a'Jout flve feet
dor.n. the floll' on the north floor rvas

1r''rcklirg,:r flrmo pleyod from the south
l.all of il," "tag mass. thcre I ote glon -

ing buots on the sorrth foor and the
f,,rinlaining rgrinst the nortll tampart
thren, lp ieavy spatter. Later in the
eriening the northri'est cone was seen

spurtir g.

On thc nrorning of Jan. 22 the trick-
ling thicl< prhoiehoe flon' n'as still
snicadinc oier the whole northeast
rJ',,n,.- Sirlil evalanchcs wcrc slicling
flom the east c1iff aird th.e 1894 belch'
'l'he continued lift of the east crag rtas

"orrvinc 
qith it the rock tumble at the

foot"of ilre trril down thc east grrlch so

ihat it $.as norv easier to descend over
ifre cfiff at the east encl of the 1894

bench. The north*'est cone was now
six feet high above a lava heap at the

-.ite of thr:-iorrlter northwest pond' 1'he

la1<e ievel n'as from tlree trr four feet
belon' its margin, eight or more foun'
tains 'q'ere in action, the ramparts were
builcling high ancl the wall valleys ap-
narentlv sinking. There is a sequence
nu.r.' f"t, rl:rts-of ulternrtive lvhoreby

I

these nall valleys first deepen, and then
filI up by overflorv.

In ortler to measurc the tempelatule
of the lava actually fountaining and
flaming at the lahe border in the north-
east domc grotto, a. one-inch pipe 40
feet long oontalning six Seeger cones
of fusibilities ranging from 590' 0. to
1070' C. was thrust into the grotto antl
allowed to heat for ten minutes in the
invisible flame and then ror' five min-
..rtcs in the splashing and ilow-n-sucking
lava. The end of the pipe R'.'rs suchetl
down and violently belt and it requirecl
the unitecl efforts of five men to rvith-
draw it. Tive feet of the end werc
plastered with lava. A1I thc cones were
completely fusecl but one, aud that one,
of fusibility of 1070" C., was partiallv
melteil sholvirg that the temperature
\\'as ove:r 1100' C. llaken along with
the results of previous measurements in
thc non-fountaining lava of the lake,
it appears that tle liquid in a distance
of say 20 feet may c}ange In tempera-
ture on entering a boilinEl grotto
through a lange of 300" C., or from
about 850' C. to 1150' C.

On .Jan. 23 t'ith the aid of nine vol-
unteers, an experimcnt in souncling rvas
tried. \\rorking on the east point antl
the northeast rampart a length of 200
feqt of ;half-inch pipe was twjce thrust
over the balk obliquely out into the
liquid lava of the ialte zo feet from
the shore, and both times the pipe rvent
doq'n to a vertical tlepth of only about
50 feet rr.hen it encountered, not hard
bottom, but an increasing resistance
which rvas gradual, ancl finally causecl
t'he pipe to arch uprl'ard anil f ail to
peneirate farther. In the first test the
iubmergeil lengths of pipe solidrfiecl
against the bank on the attemPt tt
withdraw it and the lower lengths were
lost. In the seooncl test the pipe n-as
recovcretl, but only throug,h the most
strenuous hauling by nine mcn in 1ine.
Twice it stuck owilg to accumulations
of lava which caught against the bank.
The end of the pipe emergeil clean anil
showr:rl lo fusion cr especial oxidation.

The notabie result of this experiment,
giving in two clifferent places apparent
evidence of increasing viscosity in
ilepths to an impenetrable puilding-at
about 50 feet tlon'n, is the suggestion



that thc lava lake is cooler ancl mole
viscous below than it is at the surface.
To confirm this, tests must be lnade for
temperature antl viscositv in tlcpth, anil
sucrh tests aro nor!- in preparation.

On this d ay, J an. 33, the lahe rr-as
threc to four feet dor.n. There l'as a
glowing flow on the sout'h floor. At the
base of the northeast s'all recert flos-s
wele swollen up into ridges with
cmsts a f oot thick irrrd onc of thcs:
rvlrich hacl coliapsed revealecl a cavelrl
three feet hig'h of b].lght ora.nge glorv
inside. It loolied as though thc fresh
tlicJiling lava, of lator date had pene-
trated beneath these cmsts anil archecl
them up, rvelling out throug,h the cracks,
reheating the interior, and then partI1.
escaping. Perhaps it is the slow drip
of such secondary intrusion rviich gives
lise to thc s'cll-linc-,rn ccvern stalac-
tites and clriblet spires.

At 1 p. m. there n'as overflor- at t'he
north and at iJ p. m. very heavy over-
flon-s across the south rampart sn'eep-
ing n'estward ard over the head of the
west arm sn-eeping southnartl. A sprav
blast playecl violently at thc southr,r'-est
eovc arrd there rvas activity at the
northu'est cone.

On Jan. 24 at 1 1. a. m. tho lakc n'as
dou.n 1en fect rith fery ftrurrt:rin-s. At
2:45 p. m. the southeast rampart over-
flor.ed and the north rampart at 3 p. m.

On Jar.25 at nool the lava r.as
learly brimming and rapiclly rising ancl
tholc was t'lc.qh lava on the noltheast
fioor. At 2:liO p. m. thert, r.as overflor
across the north rampart for an hour,
the floocl pouring east and $-est.

On I'ridav, ,Tan. 26, 1917, the weather
was rainy n'ith. southrvesterly winil, but
1'his rrincl made conditions favora.ble for
an attempt to walk around the entire
circle of the pit on the inner floor fol-
low-ing the base of the walls. The de-
scent rvas made lvith rope ladtler at the
rvest nichr:, the floor of which was rorr
only seven feet above the fresh lava
heapings from the northwest pond. Ac
s61flinglv the lon cr ladc]er s'as taken
up anal stoled, aud this rryas fortunate,
for the next clav its positioir I'as entire-
ly covered w-ith frcsh flows.

A seconil asccnt of t,ire clag mass
\\-as made anal from its high scarps a
gooal vierl- $-as obtained of the gion'ing

intelior of trvo high curtaine,l clorno
grottoes across the lorth cove to the
east. The rvest slope of the erag mass
appearcd stceper and more riftec'l than
on Jan. 7 antl thele were ye1lon' -sul-
phate and alum cleposits in the craclis.

Accompanied liy Alex Lancastel and
n'[essrs. June ard Nerl.ton, the writer
nor. made the circuit of thc inner floor
going lirst ov€'r a high dome of pahoc'
hoe rvherc the nest rr.ail ponil had bt'ert.
There r-erre lava flows tlichling in tht:
southl,est n'all virlleJ-. \Ve closseii n
trmblc of boulrlers rrhicl:L lad {aller
from the southn-e'-st 'n'al1 anil pnsserl the
moutirs of giga,ntic cl'evasses rrhic.h cut
through the southrvest crag. On arriv-
in51 undcr the A-frame at the ,soutb tle
crusteil fl,a]1 pond therc proved to be a
distinct depression vith a harcl ffoor.
Aftel pas.sing thc south pinlacle the on-
ly disagrecablc part of tht' circuit l'ar
encounterecl, namely crossirtg the ho1:

flon-s of tle southeast {1oor: tluough thc
hlue fume rrf thet evcr'-a.ctivu ranrpat't.
Thc fume ploverl bac'l ar.c It x'os reces-
sar-r' to .movc rap:ic11v t rrough a slrolt
stletch of it. 'l'he la,ke l'as :rbout f ottr
feet belou, the rarnpart. \\Ie lext pass-
ed a deep clevasse 6outh of thc cast
crag arcl reached the east ohasm anal
thc foot of the trail and n'elc no\\: orl
familiar ground. Tlom there thc tra-
vcrse of the rorth floor: rl'as casY. 'l'hc
northeast cavern \vas no lorger q-Ior--
ing. The remnants of thc 1912 iedge
under the nor:tlrrtest station lr'ero nos.
onlv six f eet abcvc th e floor tntl th t:

caverlL in the northr,r'est wal1 r'as rcar-
ly accessible.

The nortln.cst cone 11'as tcn fet't
across antl six feet high n'ith tJrc lavr
of the roofetl-over northwest lrond
l,orrrrdirrq nlthin it l1 e r'ler'1h of rhortl'
ts'elve feet. There rve:r: filagrce flam-
ing orifices around thc conc about tn'o
feet belon' its -summit and the largest
of these, ten irchcs in tliameter. m.-rcle

a window on jts east siile throug)r
l'hich could be seen plumn glon'ing sta-
lactites and a gorgeous fier-v jnncr cu'
pola shirnmering l'itl orrrge heat and
revealing thc splnshinq 1ava, glass bc-
low. Tierce blasts of invisiJrle flamc
rvhich n'orld Jrave bren -.,I.1isfu ly night
liqht cenre from thc s'intlorv and occa-
sionally the gas pressurtr would irclcase



so that thesc blasts became rhythmic
arrcl loisv lilie an engine. The exten-
sion of the northnest pond north of
this cone' n,as alchecl ovel with clonred
larn crtrsls.

The temptrature of tle flaming w-in-
dorv and the giowing cavitl' within was
mc:lsurorl rvith s, one-inch pipe contain-
ilg a battery of seven Seeger cones
ranging in fusibilitv frorn 620" C. to
1130' C. The cupola r,r,'as blor-irs harcl
irr prrlrrtions rrrd r nhifi'of the hof
burrt gas flom the flame l.hich flel'for
:tr instant into the writer.'s {iiee I'a.s a
terrifio sensation. The pipe n-as pushecl
irto the r.irr'loiy holizorrtall.l' for thr.ee
feet trnci left there nine minutes. First
the greerr yellor- zin.r flame appearecl
until the galvanizing was burnt off. The
pipe bt-.eame incaldescent, softenecl nncl
bent dorvnrrarcl.. Then an oxide of iron
formed over the surface and glonine
drnl,s dnt'nod off thA pipc cornpletelj-
liquiil. The highcst glot ptayed ovcr
tlie pipe just at the entralce to tlre
rrindon l.here thc suppl,v of oxygerl
from the air $.as greatest. At this point
after ninc minutes thc pipe rvas seen to
be eaten through and llas immediatelv
nithdrann. The r,hole ttrree feet of
iron which had been immersed in the
hbt gases \rRs e. rnerc blaok oridized
shcil, the end c:rp was 4nrlrely gone
but the iron sriral r'r,hich helcl the See-
ger oones in-sjde the pipe was little af-
fcctccl. slLo]\irg that the outer reaction
u.as chemical reduction and not fusion-
This reaction at such high temperature
n-as plobably the union of sulphurols
acitl r,ith iron to makc ferrous oxide
ancl sulphur. The fusible cones inilicat-
ed a temper:rture corsiclerably over

1130' C. and probably ncarer 1200" C.
1'ire lrv:r lakc on thi-. afternoon re-

mainerl lon', from ten to tn.elve feet
below the inner bench, and exhibited
six or seven fountainv. Tire north ram-
part r'r,as very high rvit,h bulging pro-
tuberarrces arrd much overhang. 'Ihere
rvere flaming holes through the rampart
rvhich craekleil ancl fumed likc a wooil
6re aril showeil u,,hite cieposits.

A young boatswain bircl was founcl
aiive on one of the n'est crags anil s'as
rescucil and givgn his liberty above.

The following report irom ihe Whit-
ncy Lalroratorl' of Seismology is sub-
rnitted by i\Ir. H. O. Wood:

During the *'eeh-interval ending with
Jan. 26 tw-o local shocks of small seis-
mographic amplitude, and one iloubtful
\{rave gt'oup, hsve been registcred. Mi-
closeismic motion, and motion of vol-
canic vibration, have been registereci
n-ith v:rriabie seismogranhic amplitu,les
of values comparable rvith several pre-
vious rveeks, but larger than the gen-
crally normal values. This holds truc
morc particulally for volcanic vibra-
tion. This motion has, for the most
rart, shown increaseil amplitudes fcr
nearly three mouths except for short
quiet intervals. In the north-south com-
ponent there has heen a progressive
shifting of the per in tle sense of tilt
to the south, or of decreasing tilt to
the ncrth. In the east-west component'
the shiftirg has beer varlablc rn'ith no
$-ell marked tendency, or net change.

\rery respectfullyr

T. A. JAGGAR, JR,.,
Director.

t0



HAWAIIAN VO]"CANO R,ESEAR,OII ASSOOIA-
'IION.

This society is a voluntary one, made up of sub-
scribers to sclentiflc vork which is beirrg executed
bv tire Massachuseits Institute of Technology.-In 1915 there are about 100 subscribers in lla-
waii and elservhere, firms and individuals. A
Eroup ol firnts and pprsons in JTiio buitt the main
6b.ei.rto"y bui)Lling ir the spring of 1912. Pub-
iicrtions t-o tlate hive been weekly reports since
the summet of 1911 now reprinted in Honolulu
in monthly fonn. The Massachusetts Institui€ of
Technology will publish annual repo,rts, of .which
llrp inlro-ductorl number wfls printed in 1912.

The w.el<11'bulletin as iI appears in the Ad-
verliser is ieprinteit as a leaflet and sent to
r..rler annuuf subscriLprs 1o the worl( of the
As".ociation. L. A, I'hurston is president of the
Boaril of Directors of ihe Association, and F'. W.
Strinulp is tlpdsurcr. Ne\r subscriLels who are
inreresletl in vulcanoes will be s'elcomeil in lhe
Association. The Association aims: (1) To re-
co"a volca"ic actiYity and earthquakes in lfawaii;
izt to attract sc:enlific merr hilIer lor sppcial
.r"ai"", (3) to Dromole the establishment of
onlcano' obs"ruatories all over the wnrld The
r..uai dues of regular members are $5; patrons
oi the Assocaition subscribe larger amounts'

\\'HITNEY I-ABOTiATOIiY OF SEISMOI'OGY.

The Wlritrev f,rLoratory ol Seismology is
anrinnerl wiih 1wo Bosch-Omori 100 kg tromo'
J"i"i. ""si.teting N S nnd E-W motion. a heavy
ijro,ii troi"o."toi registering E-W motion, and an
6-oii i'o"al"u"y Seiimograph" designed.for reg-

isterinE stronE earthquakes in all three compo'
nents of motion. These are seated on concrete
piers in a closeil basement room having prac-ti-
cally eorrstanI temperature, berreath the chief
Observatory building neDr the hotel. Time is
referred to a rated-chronoDeter, chePked at in-
terials by soler observalioDs with a transil.
Both instiuments are loaned by the College of
Hawaii. Ilawaiian standaral iime ( H. S. T. ) is
10 hrs.30 min. slower than Greenwich time.

CANCANI SCALE OX' SEISMIO INTENSITY.

Expr:esseil by accelerations measureil in milli-
meters Per second Per second.

L lnstrumeutal ..........
II. Yery slight

lII. Siisht .

IV. Sensible, mediocre . .. . .

V, R,ather sirong
Strong .

Very strong
Ruinous
Disasirous ...'.500'0
Very disastrous .......1000.0
Catastrophic . . .2500'0
Great catastrophe ..'...5000.0

\rr.
VII.

VIII.
rx.
x.

XII.

0.0
2.5
5.0

10.0
25.O
5 0.0

1 00.0
2 50.0

2.5
5.0

10.0
25.O
5 0.0

1 00.0
25 0.0
5 00.0

10 00.0
2 500.0
5000.0

1 0000.0

Graile IV. is ordinarily the minimum p-erceived
fu-tt " ient".; and in grade X l I. the acceleration,
.i ""ie ot change of molion (jerk) reaches that
of terrestrial gravitation.

]nrhestandrrdfUrmoflePol.ttlLentrximunltnten.sjtyolacCelerclion,.oesignateilbythesymbola,
or roax. d, is girerr tn tr," "jiilliii,i"r",irli, iri"';itiliic"i. The milligal is a m€asure of acoeleration,

such that I roilligal - 1/r00 --. pu, sen. p"r s"". - L6-', pe" *"c. p"et 
"ec. 

The cancani seale, here

rlefineiI i. rerms of mlttimete.i"ier"i""."p"t"...i.io tftutifo!" be expresscd in mitligals by rnultiplying

csch of the numbets bY 100.
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Tcchnoiogy Station, Feb. 3, 1917.
l)uring the l.eek ending Februarv

2, 1917, the lava of Halemaumau con-
tinued to civerflon vigorously until
Fr,biuarl l. \rh(,lr the florving \1 ts con-
linccl to tLe ryest floor and ther0 be-
gan a subsidelcc rvhich continuecl for
the next fcl. days. The highest lcvel
reacherI by t]re lalie on ]'eltruary 1
y'as 45 feet below the rim of the pit.
The lvcst porrd, horvever, )ras pilerI up
flesh lava fuliy 10 feet above that
le vc1.

On January 27 therc rvas over,florv
across the southeast rampart at 12:35
p. m. and from the northr,r-est pond
locaiity in tri'o porvelful springs and
l rorn tlrn nolt h rr est I l.m tnrI tlri south
bench. A grcat heap of lava hacl ac-
cumulated ovcr.tlie west rvalJ. pond.
The flow-s contiiruecl for overfourhours.
The southn'est peninsula showccl tum-
bling spatter hordels rrihen the lava
began to subside about 4:30 pl m. A
high rernparl had been built jn front
of tho southwest crag.

On Janr,-ar)'28 overflorv began at
1 p. m. f r.om thc north rvest arm and
at 2 p. m. flom the soutlieast cove. A
cone hacl cleveloped at the rvest end
of the southwest peninsula rvhiclL clur-
ing thc afternoon exhibited a stancl-
ing fountain similar to the Mokuarreo-
l'eo fountains, spraying 40 to 50 feet
into the air and manufacturing great
qrrrrrtitics of Pcle's lrrir.

Orr January 29 at 2 p. m. there u as
much fresh lava on the floors and the
lake n'as very quiet and only about
three feet below its banks. On Jan-
uary 30 there lr.as overflor,v northwest
at 1:30 p. m. and an hour later th js
14.a-q,extelcled by a break through the
northeast rampart.

On January 31 at 11 a. m. the lalie
r-as 10 {eet clolr-nr fountains were
numerous aucl for f€er bours there n'as

little change. Ten fountains rvere in
action.

On February 1 at 10:45 a. m. over'-
florv began on the northeast and spreail
extensively on the bench. At 12:30
p. m" the lake n'as five feet clou'n. The
northwest cone r{as puffing vigorousiy
anti great accumulations of lava west
antl northr.est hail built up a rolling
sulface there l'hich w-as within thrce
fect of the floor of the large north-
n'est q'all cavern.

By this time the three greater crags
so protruded above the cdge of the pit
that they N'ere all it vien'from the
automobile terminus. The l;rag-mess
had been tilting rvestri'ard. There u.-as
a flat ring-shapecl cone and cr.atet at
the west encl of the southrvest penin-
sula. The lake had built immense
glowing grotto clomes in the northea.st
rampart ancl at the I'est end of thc
southeast rampart, and unrler the isth-
mus adjacenl to the south islarrtl rvas
:r, quiet glowing caveln. At 2:i30 p. m.
the lake was eight feet clorvn and a,n
hour later a striking change in thc
streaming was observe<l in the ncirth
cove, th.e surface currents pouring
soutlr!\'ard for lbe first time irr manv
weeks. About eight fountains werc jir
action, some of the central ones being
vcry large, spraying to great heights
hnd emitting yellow-bron.n fume which
changed to blue above. Some of these
forintain masses rvere from 60 to 100
feet long. There was a deep grotto
exlriLritirrg sloq inflorr solrlh$est \r hiclr
lppeared to communicate with an open-
ing below the southn'est cone. At 3:40
p. m. there was sudden sinking of the
lake several feet so that the arch
ivest of the south island opened above
the subsiding melt.

On Friilay, Tebruary 2, 791.7, al I
p. m. the lake was ten feet below its
rim. The lava heapings northwest were
nolr'level with the northn'est cavern

13



,itf,

WEXKLY B:TIII,ETIN.
of the

Hawaiian Volcano Observatory

Published Monthly at Honolulu, Ilawaii,
by the Hawaiian Volcano Research

Association

L. W. de Vis-Norton. . . . Secretary

llnteretl as sccond-class matter Janu-
ary 20, 1914, at the post-office at Ho-
noluln, ]Iau'aii. uncler the Act of
August 24,1912.

floor. Flols rvere trickling in that
regiorr. At 7:30 p. m. the lake r.,'as
ucarly brimming but did lot overflow.
At 9 p. m. the lalie hacl again sub-
sirled, thcro rvere four great flamirig
grottoes, and spears of blue flamc also
rose from the southn,est ring cone and
the nolthn'est cone. Ten fountains
rvere in action, arr especiall;' heavy
orre occasionally migrating arouncl the
south islantl and expeniling itself in
the southern dome grotto. Tlere ancl
,at a similal glotto south$'est the rush
of gas thren'out lava rlroplets holi-
zontally rvhich fell upon the cmsts of
tire lake to a distance of from 60 to
100 f eet. There lvere glowing anil
flami ng orilices bacl< of the rampalts
nultheasl lltl sorrtlreasl.

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

During the rveek-interval encling
s'ith Feblualy 2 two earthquakes have
Lreen legistereil. One of these was a
Iocal shock of modelate seismographic
amplitude but of unfelt magnitucle.
The other r-as a great, wortcl-shahing
teleseisrn originating at a distance of
a little over 3000 miles from this sta-
tion. This occurretl in late afternoon
of January 29. Since no ner.s of it
has come to notice it is inferred that
the origin l-as submarine for on land
it would have procluced certain disas-
ter unless located in the midst of a
great wildelness. The seismographic
amplitutles of micloseismic notion and
of volcanic vibration have been vari-
able betn-een moderate ancl larger
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values much as in ail I'ccent lr.eehs.
The pens have continuecl to shift ir a
fluctuatin.g way in the sense of in.
creasing tilt to the south ancl rvest-
or perhaps stil1, of tlecreasing tilt to
the north and east.

Technology Station, Feb. 10, 1917.
During the r-eek ending Fcbruary 9,

1917, the Halcmaumau lava column has
subsidctl from a maximum height of
45 feet belou' the rim of the pit to a
depth of about clouble that figure. Ac-
cording to experience this downwaril
movenient on the approach of the equi-
nox r\:as to be cxpeeterl. With the
subsirlence thcre has been a sinking of
the crags and islands, but not so fast
as the going-donrr of the liquid pool
and thcre have been pronounced falis
of roch both from the crags ancl the
oltl r'alls of the pit. Thele has been
some ovcrflorv on tho bench from thc
westeln ponds. The present sinhing
spcll is the most plonouncerl intcn'up-
tion to steady lisiirg rvhich has talien
ll:rcc sin,'e Jurrc, JOl6.

On Saturclay, I-ebluary 3, flom 2 to
4 p. m. the lahe rl.as 20 fcct below its
banks aud sinking. There rvere trvo
frcsh avalarrche falls on tl e floor south
antl soutJrwest made of tumble f rom
the high rim of the pit. The places
rvhence thcse roclis fell r.crc poirrts of
emergence of big crevasses. One of
these, just beside the south A-flame,
had lorg appcared loosc, overhanging
arrd rrrrsteady. Thcre tras another
fresh tumble at the base of the north
wall. I'he rvhole southeasteln corner of
the clag-mass hacl fallen in ircluding
the trro pinnacles. Apparently as an
effect of the wave or splash of this
fa11, thc long south.western peninsula
u as broken through, lca vi ng fl n onen
channel whcre tlre lava stlorme,l soulh-
ward from the v.est arm. The south-
n'est cove hacl collapsed. carrying s.ith
it thc li ng ',one so as to extcnd tho
end of the southwest alm northrvald.
The s,est rvall pond nas again revealed
enil of the southwest arm northwald,
as a collapseil pit where the heap of
lava had been. This pit was 25 feet
across and extencleil into caverns north
anil south n-here the roof woul{l f all
in from time to time splashing dov'n
into a lava pool twenty feet below.
The northrvest cone lyas still in place



with an openirig on its east sitle that
Ieil to a splashing oven u,ithirr. There
were several glon'ilg caver'rrs on thc
lolthlr,cst floor mac'le by collapsecl
clomcs. IIndel the isthmus rvcst of thc
soutir islancl x-crc tlro high tunnels
shorving a turnble of broken rock that
macle a shoal in the lake benea,f h
them. Streaming through thcse arches
had whol1y ceased.

The lahe shorvecl five fountains, the
grottoes wele rot vely active and the
lalgest one noltlicast \4.as socn to co1-
lalise. The skins on tbe surface ap-
leared heavy and rvere occasionally
blokerr by violent central fountairs
and spurts of rapiil streaminll arounrl
the south isiand. Tn'o ballools of skin
wel'e seen inflatecl by gas on the sur'-
face of the north cove. The stlcam-
ing was southrvard from the nolth
cove, there rvere sluggish heavv crusts
at the hearl of the west alm ancl stal-
actitcs irr thc grotto at the heacl of
the southwest alm. At the site of the
southrvest glotto th.ere lvas a shoal at
the lake margin. The clevasse at the
base of the east crag hacl rvidened.

In the evening the south island n-as
seen to sinh bodily ancl tlLe alch w-est
of it collapscd. The south islanrl hacl
been tilting ovct so as to ovelhairg
ol its south sitlc arrd rvhcn it sank
back it tipped irorthu'ald anrl the sur-
face of the peninsula rvest of it sub.
sidecl antl also tipped to the north.

X{easuroments on Tebrualv 3 rleter'-
minerl thc highest fresh spatter level
of the lake sutface to be .15 feet belorv
the south lirn, the plesent depression 60
feet and the elevation of thc sevelal
crags above the lahe surfacc as fol-
lor'vs: South island 60 feet, crag-mass
71 feet, east crag 61 feet, southwcst
crag 40 feet. The south jsland q.as
thus level rvith the rim of the pit and
tlrc east c rug :r rrd c rtg-mass respoc{iyp-
ly one ancl eleven feet above it.

After ,tr p. m., Tebluary 4, the lakc
was seen to have changed gieatly, the
margins remainirrg lif teen to twenty
feet high. The south island had sunli
borlily trventy-five feet and rvas separ-
atcd or the rvest by a channcl from
an island remnant of thc southwest
peninsula. The entile westel'n part of
the peninsula was gone except for a
small islct near the former southn'est
cov€. Streaming in the ;southn esl;

channei r1.as no$r revelserl to the east,
nro('1in- tllo Otbr.l cut.l.r,ilt in tlre nar'-
lorvs southeast of south island lvjth
violent fourtaining. A flagment from
thc ncst end of the miclttlc isltrnd fell
ir:Lto th e lahc leaving a reil hot scal
and the entile southeast lampart had
fallen arvay leaviirg a ra$' reLl hot
rvall. The dome grotto at the r,vest encl
of thc southeast rampart hail col-
lapsed.

The east crag appearecl higher but
lhe e rul mtss lowcr. tharr orr tlte 1,rc-vious day. The southn'est crags rl.ere
unchangecl except for. some falls from
the rarnpalt. Thc west ri'ail ponil rvas
an open pit eighty feet long. The
lo_rthrvest pond rvas a,n ilregular opcn
lahe 100 feet loirg rl'ith iriegular -ex-

tensions on the sirle of tle dlag-mass
ancl the northrvest coire \r'as gone.
Thele n'as a glowing lilagree cone, un-
der thr, rvcsl stat iorr.

il'he streaming was outrvat'cl from the
u'est alrn and from the norths'est arm
and ten ol mole f ounta,ins rvoulrl oc-
casionally break into activity. fn thc:
intelveningl peliods thick clusts woulcl
form. There rvere roch falls from thc
north lampart. Still cavern grottoes
rvele glorving south\,estr southeist and
noltheast.

The rvest r,vall poncl r.yould lise anil
fall thlouglL a range of fifteeu feet.
Flames played from olifices in its east
lvall arrrl t]ro pulling of the flames rvas
in sympathy nith a heaving of thc
dark flexible crust over the ponr1. This
crust 

- 
rvould break up lvith craching

and f ciutrdering at thc beginning t,l
elclr subsiderrce. Tbe sinking ipells
rvere. rapitl and a red hot sugary look-
irrg lava n'all rvas levealed ol massive
soaly aspect lil<e glowing coke, uncler-
l; irr3 a dcfirritr, pahoclroc crust sho\vn
in section all around this smdll pit. An
irtense yellorv glorv vr.as majntaincd
in the north cavet,n extension of the
poncl. Another higher shailo\,v cavern
ir a flow shell arljaccnt to the etlge
of the pit also maintained a high gloiv.

Flrmes wcro ver)- conspicrrous south-
east, northeast, the north sicle of the
mi.ilclle isiand and in the vicinitv of
tlLe rl'estern poncls. There rvere 6cca-
sional falls of spatter borders into the
lake ancl one fall lvas seen flom the
rvall of the southrtest clevasse. The
liquiility arrl intcnsity of glon appear-
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ed high in thc spatter grottoes lntl
fourrtai ns.
',On February 5, at 1:ilO p. rn., thc

lake lemained :,Lbout t*-cnty feet beltru-
its banhs but shon ed r:isirrg, and u'as
flush r.ith the lorver parts of the south-
r.est island. tr'ourtains rverc fetr.. At
2: I 0 and il :50 p. m. therc r.cle f alls
flom the east side of the clag'mass
in the 1alie, staltirrg ebullition. 'llhc
t rvo u'cstclrr ponds rvele active antl
occasioilally- overflorving.

Seen flom the southeast on TcJrru-
ary 6 thc iake appealerl terr feet ]orvel
or perhaps scventy-Ilvc feet belorv the
lim anrl fountaining had incrcasctl.
Rochs fell flom the northr.est side of
the clag-mass.

The lal<e r,as still thirty fcct bclorv
its nargiral bench at 2 p. m. tr'cbru-
ary 7, 1917, and the sulface r{:as very
cluiet. At 4 :30 p. m. it had lesum ed
active foultaining an.d vcry rapicl
streaming southn'cst and southeast.

At 2 p. m., Februury 8, thc lahc ap-
pearcd foltv feet bclorv the bcnch antl
very cluiet, n'ith one foultain at the
soutlr. Slorr rul'si,lelrce \\ts in plug-
less with submclgence antl thioh bluc
fumes southrvest. Collapse northeast
had created a nel' islarrd 200 feet frorn
the shole.

At 1 p. m., Fcbruary 9, the lake rrli-
pca,r'et[ ten feet ]orver sti11, ri'ith rruch
fountaining. The crag-mass ]Larl sub-
sidccl rvith incleased tilt to tLe nortlr-
rvest, a.nrl rvith it tire x'est and nolth-
rvest floor hacl sunk about tx'cnty fect.
Ilumes gleatl"v* increased.

The follo$'ilg relol't from the \\'hir:-
rrey Lahoratoly of Seismology is sut'
mitted b;' ]Ir. H. O. \[ood:

I)urilg thc n.eeli-intcrval eniling n'ith
Ftbruar',v 9 five rveah local carthquahes.
two of small and three of velv sm:ill
sei smographic amplitude, have bc'cn
legistered. The seismoglaphic ampli-
tucles of micloscismic motiorr h:,rve
varied betureen normr,rl anrL modcrate
ly large values. The motion of viil'
canic vibration has beert mole pr'o-
lounced than normal both in regnrd
to the magnitucle of the scismoglaphic
irmplitutles aud in rcgard to the flc-
quelrc)' of occurrence of rvcll-rnarhctl
t'stolms t' of tliese rvavcs. 'lherr: hes
been no significant change in the pcr
sirifts ascribed to tilting.

lL)

Ti:chnology Station, Fcb. 17, 1917.
Durilg the rveeli encling }'ebmary

1{;. 1917, the lavl column of lfalemru-
mau reacher[ a statior:rary point altout
E5 feet belos' the rim of the pit for
the fir'st thlee cla,ys, thcn subsicletl somc:
trventy'{ive feel more. Tliis subsidence
r,as follorved by rising at the orrl of
the rveeh. Thele have becn more falls
of lock flom the high rirn of Hale-
rnalrmau cast ancl south. The islaird
clags r,vhicir r.erc visible abovc the lim
of thc pit, through January, from the
Yolcano House, grarluaily sanh out of
sight from that point last r,veek. Thcy
lle, horvever', sti1l conspicuous objccts
rvithir the pit as secn flom its rim.

On Saturday, February 10,1917, at
[::{U l'. m.. llrelo \\lts nu apl,clont
change in thc hciglLt of the ltrl<c. ()t'-
casional foultains brohe the surflce
in the rrorthern legioir but tlie le-
majnrler of tire lal<e r,vas velv quiet.
Thclc rras somc caving in florn the
northeast inrrer l,all starting chulli-
tion belos-.

On l'ebruary 12 at 2 p. m. fumcs
rvere thich, thc lahe r,vas slugcish rrrrcl
rr ithorrl fourrtrirrs lnd very sjo-rv lisi,rg
lya,s in evjilencc. At 13 p. m. fourttrtin-
ing sttrlted at the southu'est antl ex-
tcndcd to other parts of thc lahe.

On }'obrualy 13 at 11:ll0 a. m. i']rt
lajre still appealecl about 50 feet bc-
lors thc noltheast flool tvith founl-ain-
ing on that sicle. At 11:45 a, m Arl
avalanche tumbleil flom the e:rst brag
into the lalrc ancl started many temp-
orary fountains. Thereaftcl thcre wis
centlal ancl bordel fountailing spout-
irrg high. jn thc southn'est legion,- atrd
thc mtril streaming \{as norl''in that
d_ilcction tlilougtr the centra,l pnrt of
llrr..leko rnd origirrrtinl in tho n,,r'tlt
\\'cst arm-

From 5 to 6 p. m. the gencral folm
of thc iahc-as comparecl r;ith the high
lcvel period of a fortnight previous
ri as grcatly changed. The high crag-
nttss atr,I surrt]r islrnd bld surrk ftir
belox' the ievel of the rim of the pit.
The.qouth island and peninsula ri'est
of it u,ere norv attachetl bv isthmuses
of crust to the south be nt,,h ancl bor,-
derctl orr the u'est by a clecp cove of
the lake. Tn tliis cove and out in the
ccntct weie nerv islands. In thc high
floor bcrcL lvete five pits all alound



the lahe, three of them, rvest, north-
uest ancl nortL, containing liquicl lavtr.
Tlie soufhrvest rtrags and east crag had
subsiilerl less than thc centlal islands
ancl thc east crag still protruded some-
r,hat above the cdge of I{alemaumau.
The southeast floor of over'flow of Jan-
ual y r\.-as still high, orrly about fif ty
feet belou' ther lirn, but ttrc northeast
lloor' ]rad subsitieil 1ou'cr'. :\ secorrilarv
bclch about fifteen t'cet above the lake
marhccl tr, transient sttrnd of the lava
of thtr previous rveel<. The south bench
yrinnaclo h:rd lolelerl trtd opcrred a pit
besiclc it fil1eil r.ith trirnblerl Loclis, ancl
rr sinrilar 1,it ba,l derelopc,l l roni tlr,.
clevasscs at thc hase of thc east crag.
Stlearning rvas slugu^ish from thc north-
rvost alm to the southu'est oovc', rl.hile
s,'ullr :rrr,l crst 11r,, llva rr:r: stirlnllrt.
At tj ti. nr. a fall from t]re edge of the
southeirst bcnch sent up br.ou'rr a,val-
anche clouds, brohc up the cmsts ol
thc lahe bclou- anil sent ont a 1\rave
that stalted gt neral oracliing anr1
fountlcring. There rver.e about seven
fouirtains in action. At 5 p. m. the
lrli' 11,'1 heor quiel arll i.isin-; at ri

1'. nr. it \rts a, tivo rnd sirrkirrg.
Thc clevasses llt the east mar.gin of

IJttlcmaumau hacl s'iclened greatlv arrd
tlr,, concl'otc molulmorrl mrlkirrl tlre
tast station hacl mor.erI outr,tu,cl reatlr'
ttr fall. On the north lloot therc rvas
a recl hot tumble of glorving crusts. 'I'he
rtolthn,est arm ha<1 l irtencd aucl be-
conle a ileep gorge. The northn'est
floor over'flox,s r.ele still heaped irrce,-
rrlr rl; lborrt tn o {er.t belorrl Pclr,,t'Js
caveln arrd lvere pilecl acloss the floor
of the rvest niche. These florvs sloped
dorvn to tbc north*cst poud lbicb iay'
in a vrlley. crusted over but glowin(.

From the west station an islet rl,as
seeir in the lake I'here the southwest
ling-conc ]rad bccn and there r.,'as jn-
(:ossart folLntaini ng agairrst jts r.est
sidc. Tliere l'as also a ltrlge glotto
cavcrn splashing uniler the southrvest
clags. The west nall pond lay in a pit
clusted over ancl showing glol' at its
margins. Thore lr-as great increase of
smolre from the north margln of the
lzrl<e a nd sevcral places rvcst, south-
lest anrl south. Thc south island crag
was lou' arrd its summit }trrl crumblcd.
Betrveen its high tl.esteln extension
and the south bcnch there nere crust-

ecl shoals l-ith coves east and west aual
a small pond in the middlc.

lfeasrircments on February 14, 7.91.7,
at 11 a. m. made the rlepression of thc
lalie surfaee 94 feet belorr the south-
east rim of the pit and in the after-
noon the lake hatl sunh tbn feet loruer'-
Tlie dimensions of the la1ie ll'ere 850
feet N.\\r.-S.E. by 790 feet lJ.-\V. The
southern island mass was ,150 feet long,
the nerv island in the nolth central
part of the lake 220 feet loirg, the rvcst
pond pit I'as 1tiO feet long arrrI the
le*'floor'liits nolth, east ald south
l'cre flom 60 to 80 fcet in diamcter.

It rras evident on visiting the lalie
on this day that it hatl riset anrl sub-
sided again. Thc ner- centrtrl islanrl
hacl lcngthenerl antl bccome lou'and
flat topped. There l ele trlnost no
forntains jn tircr .lahe anrl mut:h cmst,
ing. Iumcs had decreaseil in the pit,
thcre l-ere fex. rock falls, t'l vcrtical
sicled pit hail developed in the uorth
floor r-here thc giow hcap had been
arrtl the south liinnacle hung out fai-
ther antl appealed reaily to fall.

A most rn'onclet'ful anrl beautiful per-
formance throughout this tlay n-hich
affordcd a lare spectaclc l as thc cas-
cailiug of the sulface lava of the lahc
into a grcat pit at the south u,herc a
seerrringly insignificatrt poncl in the
shoals had been on the previous dav.
-\ river-lil<e channel 200 feet long led
fron the scitthr.est cove bank of the
south islancl mass to this pit rvhich N'as
sixty feet iu diameter. A rushing tor-
rcnt poulcd through this channcl from
the lahe and at the pit cascadccl clorvn-
lvarcl fully forty feet, striking the rvall
obliquelv and beinE deflected.- as it fell
to join a, roaring', su1'ging vi'hirlpoo1
beneath. The noise was like a rvater,-
fa1]. This cascatle had formed at some
time prior to 11 a. m. and it tvas pour'-
ing continlLously uirtil 1 a. m. tbe
follorving monring. Sometimc tlicle-
aftcr it ceased and the pit filled up anrl
clusterl over before 8 a. m., Febnraly
15. The torlent had singularly little
effect as an outlet to thc lake, r'hich
lusc sliglrtlv irom ll r. m. to I:30 p.
m., and sarrl< thereafter about ten feet.
Thc cascading action seemed to satisfy
the reqnilements of gas pr.essure rvhich
n'oulcl ordinarily mal<c fountains, fol
thcse rvere vely flen' ancl the lahe sur-

77



face was vory sluggish" Blue fume con-
dcnsecl above thc fiel'y voltex, llestoous
of I'eie's hair cluirg to the wall ovcr
the cauldron antl a spatter knob could
be seen f olming n':ithin. The effect
rvas like a river vanishing jnto a lime-
stone sink hole. The southeast cove
appeareil to be a shiillow saucer sep-
arnted b"r only a nan'orv partition flom
the cascade, rvith the liquid melt itlly
crusting, crackilg and foundeliug, trrit
sliorvirrg rro connection lith the cascade
1it .

Or }-ebruary 15 at 11 a. m. the lake
was aboul 110 feet bclos' the southcast
rim, the clagrs appealec'l lorver, the
south pinnac)e had fallen and the east
sulvey station hacl fal1en. Evidentlv
the iret effect of the dav of cascarliug
had been snbsidcnoe. The cascade pr.rt
rvas cmsted over and lava rr-t'llecl orrt
from it slorvly rvest*'alcl to meet slug-
gish inflol. at thc morrtli ttf the chatr-
nel. Tho southrvcst islct rras non' tu'o
islcts; tho nerv centlal island stoocl
eight fcct above tlrc lalie. There u'cre
flesh and verf' hcavr. falls of roeli
to the floor belor, from the lrigh edge
of llalemaumau betrveen the east antl
south east stati ons rvherc th e c1 anger
sigrrs hri e bcerr placed. The edge at
the prescnt time is distirtctly tlangelous
and shoulal be avoided.' There rr-as shorc founfaining soulh-
east antl only one or ts-o other foun-
tains. At the lou,cr bcnch southu'est,
about the sitc of the former dome
grotto, there was a hot spurting pot
four feet in cliarneter probably full of
flaming gas. The lake was risiirg flom
11 a. m. to 12 noon but sank lor,er in
the afterrroon, arLd there rvere morc
tumbles at thc south pirnaclc 1ocality.

The irext day, howevcr, Friday,
Fcbruar--v 16, thc lalie at loon \\'as scer
to be rising and ncarly level with the
surfaces of thc new island ancl the
islets. The channel south of the south
island was connected through from
southeast to southwest with flowing
lava. There was a violent shore foun-
tain .eqest with temporary reversed
streaming against that bank. Three
or forrr shifting fountains rleto in lc-
tion. Thc northrvest zrnrl west ponds
exhibited occasiolal fountails at their
south ends. The u'est pit harl extcndec'l
itself northrvard into a long clcvasse
which connected in a semi-circle I'ith
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thc northrrcst arm. This crevasse trp-
peared to bc <lue to a tenrlency of the
crag-mas.s to change its tilt from rvest-
n'ard to eastn artl, aird pelhaps likervise
from sinhirrg to rising. tr'rom 12:ilO to
1 p. m. the lahe sank about four feet
aud thc t*'o western islets joined in a
crescent suggesting the fc.rrmer rilg-
c o11e.

tr'umes appcarerl thin this day. The
loises clurirrg these days havc been
slight, marle by a feu, puffing fountains
and occasional clattering of tumbleil
Iava sliells.

The follon-ing report flom the \\rhit-
ney l,aborator';'of Seismologf is sub-
mittecl bv f'Ir. H. O. \\Ioorl:

Duling the rveek ending lith Feb-
ruary 16 onll' one loc',al earthqualte of
small seismographic amplitude has
been rcgistered. -Scvcre Kona r,intls
have ploduccd viblation rr-hioh h:rve
cxaggclatt'd, alrl masht'il, the motions
of volcanie vibration a,nd micloseismic
moti on. Ilor\.ever', the sei smographio
a,mplitudcs of thesc have bet n sornc-
l'hat grcatcr than nolmal, asit[e from
this.

Iir the early part of thc interval
thele r-as a noticeable tenilency to
pcn-shifting in the sensg of eastrvarcl
tilting rvhich rvas arresterl later, Ilx-
cept for the daily fluctuation there l as
no noticeable change in the north-
south component.

Technology Stzrtion, tr'eb. 2.1, 1917.
During the rveek cnding Tebrriar'"v 21.i,

1917, the lava lahe has remained -.ta-
tionar-v but thelc have been some vcly
extraorrlinary acljustments among the
clags arrcl benches ri,heleby somc have
lisen to compensate lapid subsitlelcc
of othcrs. Tlere has also been pon'er-
ful casc,ading from the lake into a pot
on its rorthcast shole rvhich. has c,on"
tiuued fol days. llhe lale is non' likc
a rapicl river pouring from northl'est
to southeast.

On Saturday, February L7, 7917, al
7 a. m., the lake appeared rising anal
much higher than of late, for the new
central islanrl n'as flush nith the iake
sulface and harl evidertly been fleshly
overflorvecl for it rvas covercd rl'ith
glorv 1ines. 'I'here rvas fountaining itr
the northu.est pond anil in a flaring
grotto on the southrvest shore. Stream-
ing ruas outr-ald from an edge of clalli
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skin tirat covcrcil the northncst arm
and occasionally fouirttrins n'oulrI folm
in thc north cove antl migrate towarcl
the face of tlie cra,g-ma"ss, x,hile others
u-oulil form near the southr.est islets
and miglate to the southrr.est grotto.
Tlie north pit r.trs elorving. The east
c,r'ag rr:iI s th e or.rlt' one of tire grcat
summits of January lr.hieh still sur-
mouutecl the eclct-- of ]Ialemaumau.

.\t .11:30 a. m. the next da"v, Teb-
mary JS, a lemalkable transfolmrrtiorr
had bccn l'r'ought. This east clag had
subsidctl bodily tlrirty fieet <luling the
night, rvhile opposite it, out in the ltrlie,
the lorr'11at central island harI r'iseir
fullr- fortv feet, so that it \\'as now a
high flat-toppecl mass, its summit an
oval ta,ble 100 feet long, shorving- spat-
ter rinis.of its former level iust be-
lor. the sumnit {ol six feet in hori-
zontal bantls l'hilc fol thiltr--1ive foet
I'clun nas I nr\\ l',d,lislr rrrll slol,irrg
outrr.ard flom tho veltical slishtlv and
scoreiI vcrtieally on its sout]r sirlc.
Fllseri'hele this rr:r11 r.as a sc,a1y rough
rock l-hich hatl presunrably risel
through thc crustccl margin of the laltc
as a led hot mass antl rvithout giving
time for aly spattel mar'hs to form.
In genelal appe2rrarrce it was much lilie
thc former south islanrL, The formcr
long northorn cxtension of this eentral
island l'as rrorv fir'e brohen lorv pir.r'
naclo islcts cxtending out to tlle ceiltcl
of the north cove, the high tabie roch
being castwaltl bctn.ccn the sunhen
ea,st clag anrl the northern perrinsula
of the south islanii mass. This latter
mass hacl also risen, the nortlr penin-
sula of it being heaved up until it was
trveut;'-five fcet high rvith its benches
titlcil y,estrvald. The wcstern crag cif
thc mass l as lisirg anrl clacking, rl-ith
occasional roch falls, s.hile the eest
clrl (former south islancl- was crum-
bling and sinking. The great east crag
had evirlently sunk quictly, for its form
was preserved and some iron pipes
which $'e hacl left on its scarp r4rele
untlisturbetl. The northeast bench had
sunl< lvith i1 ancl appeared lot er than
the northwest bench. The east crag
n'as borcleretl on tho south ancl east
by the clevasses along l'hich it had
subsiiIet] and hcrc ri,elo glctrt tumbles
of gigantic houlders, liartly fallen from
the east high cliff.

The shifting of loads rvhereby the
east crau^ r'ent rlol'n and the midrlle
islands oame up nrllst have happcncd
after midright trlong rvith a suddcn
acccleratiorr of thc sinking of thc east
crag ald rtoltheast bencli rlue pclhaps
to the niass sucldenly brcahilg awa-v
flom its tlttachmc.rrt to thc east n all
of Halcmaumau. The balancetl actiol
l-hercby the islands came ul) as the
crag \\,cnt dorvn lenrls confirmation to
the viel. that semi-solicl matter forms
the bottom of the lahe anil that the
liquirl lakc is vely shallorv. I'robaltly
the recent lengthening of the nel' isl-
and northrvalcl rvas duc to the simul-
taneous subsidence of the northeast
bench rrhich lilesscd out the under
substancc ancl sclucczetl it up under
thc islanrl.

Ol tiris clate thc lahe $-as rising
from 12 to 12:ilO p. m. and sinking
f lrim 12 : lJ0 to 1 p. m. Thelc rvele
forrrtains in thc rorth, southn.t'st and
rrcst t:ovcs anrl irr tho nolthrvest 1toncl.
Cmst.q bridgcd the charrrrel bt tu'ccn
rhc uprliset'l tablo islancl trnil thc east
shole. The liit of rcccut soutlreln cas-
caclc y.as full of lava and ovelblilr-
ming. 'I'he tu-o southr-est jslets ]rad
riisappcared. The southn'est grotto
n,as in actiorr.

.Duling the ncxt tl.o davs, I,'ebruary
1!) and 20, the table island bccamc
joitctl to thc northeast bcnch ald the
pinnacles cxtcndir.rg from it became
urriter'l into a llerriusula. The centrzrl
crags corrtinuecl to lisc and the c.rrst
crag to sinli. Thc south c,halncl be-
came el.evatcd to a floor above the
lake and in it the formcr cascade pot
becurn.e transformed into a lorv rounrl-
cd sulphurous smohing cone.

On February 21, al 2 p. m., there
was lapirI strcaming of the ]ahe to
the southeast cove and violent bom-
bardment at its inner end. The inner
bench arouncl the lake $'as about five
feet high, its constluotion indicating
statj onary or rising lava. Much of
the east and north walls of Halemau-
mau had been falling to the floor bc-
lor', indicating subsidence of the inner
bench at those placcs. The inler bench
was sagging awa,y from thc rvali in
rnany lrllces leaving a ohasm one to
thlee fect rvicle. I'rom 10 a. m. to 3
p. m. or this day thc lava of the
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lake sr.rrfat:e rvas pouring,-c"ll|i:.:"-*{ Tll,".JfXr-'it"1i1#*"::":i Si.llt:til-
:,s :, ,.NscNd(. illo a 

"nt;nl,l,.', 3i; ili";;;;;,;;i 
',,,,ry or.out rhr.ec feer

i;',li;'"il,Hii;i,'l',"$0 ,iH1" .i,""i". ii-r,-i,{ll:i llli:,1.;l:!,ill'[".:':ll
1916.

nfeasu.emerrts on Thursrlay, Tebru-- i::::t.tlt;"" 
feet high as thoush that

rry 22, reri. xr t n. ii.l i;!liil:* i'""1,l i;"'i l"';i;;n,,11i",;"i'u1,,t"i'i.
thc doi'r'ession 01'tho 

l:ui"o"i;,'i fl.'l', .;,,i1,*n.f i,':" ues heavily ctusl c'1.

i""'i'\,,i]'1.::, 'll:',,1i' Jf""1" 
',"'1, 

'i;: ii;:;; \]l: t;,il";i '::,LX;,0',:;""J-1,1:.

base of the crag mass, nralhing Iecent il;ll-.1.H,""i".r.;;*;;;;t1 the s,ttoLo
i.l".r" 

-"i'-tr*, 
io.,o, io L,e ritre t.". .i:i:.:]":,'o#i..uy"";;ii,"uJ'u"a *u"tr'

ot*tt;l't"*'"" 
floor *as .orv a disti'"t "ult' - ,^.^-..,-- ,.nn'r fr.orn the \n,hit-

featulcr five to teu 
'""' 

'ii'li"" trt"'r"rt" The follorrinq Iepolt llorn th

irr rliff,,r.cni 1,laccs. f,,.""J.i ",lrS 
\'.,r ,'"1 l.tiu,l.to1f 6l'Scismnl"'v is sub-

ll,ir "n"l,l iit" r" "r "l 
'ti"' t""ir'"n=' ''i'tt'''1. 

l'r' \l r" I[' o' \\-ooJ:

benclr. On this tr"t"n titttl''""tto;';;;';lt .Durilc thc t'et'k itrtt'rvrl ending

fails of }ock easr, -"iit'ti";;'r;.11r" ",itl.1 
I'il'r,i.tt lil, four local cartlt-

rvest. The f o'mer tt"Tih' iT;ti'' 'n'o* 
qtt"it"t 

-ni 
"itu 

small seismographic

norv lorver than tho ttl*i il"i""t-iit" "i"tprt"a" 
ho'"t" beeir registeretl' 'lhc

south islantl mtrss. Strc'aming u-trs ,from sctismoiral'hic lm1'lituJP- of nricloscis-

thc lorthnest artn to* ilie-- sc'utheast -i" tuioti has vilierl from trormal to

trove eltling in ir grotto rincler the i*- 'ott"tt'hti" 
iutgtt values' 

- 
Yolcanic

rrtr cliff betrrccn tr't "i"i'rl"'o''i'l 
':;";i;- t'ib"rtin"s' thouglr more orreIgPllc than

enst stations o'r'"]'e tr'iJJ"#;'i;i;; ';;;"i' 
-t'*"t 

a!"ttoped seismogra'hio

l;i;J,";:"i;;;;." r '",,,r""1""g";ll':,1:l Lliit:d:i i{,J;':,Jl5lli:i"'9'"!::hit:
i::'"1.1;ltl'"""*l'l*.t it"" t"""? -;iii;- ;;" 'l'it* i.' the sense or tiiti*g have

r,est arrl in the south 
":'"1 

;;'lh; ti-"'t 
'tto*"t'-no 

pronou-ncc'1 movemcuts aptrrt

t,it. smokc r1'1'o:r'"'f io ftt'i'in'"tt- fr'rm tlre diulnal movemont'

i;,;. The 
-southir-.'st 

covc ancl the east

:itlo ol llro llol'tlr "o'"'t'ntn"hoth ''rrist- Tlcllnoloqv Station' -l'lst( h :i' lltl7'

erl over but frorn .,,..i;' iit;'- t""'t" ^rl-t,'ltto: 
tit week eirding I{a'-ch 2'

'roko 
rhc soulltrrcst 

'ito"'"i'nit'3 i"a rl'l;' tn! lnua laltc of H:r'lcmrrtm:rrt hirs

tlro norl herst cas.ldp. *l'i"L t"'i nnn- tu1'-5i'lcJ l;ourt cen feet i rt ei'ht drvs

tirlrred to pour. ,1orrn "t"oiiiy'ui(]o,.tt,o "',a ''riln'ii-,i.'.urr"ia",,"n 
rhl'o lr:rS

hrrrk. Thc noIth l1i''"lJ- 
""L'rl"g 

up l'' n t i"n't"nt" to collapse irr the Jarr-

a column of hot fume' The north-west ua'v 
-b;;;h nlar tlte irolth pit arrd

pond I,as cluict. trr"'rr""tiir*"i'ilur,.r,, .rn,l.r 
-ih" south station. - 

cascading

;ro\r onnolrcd tnu"t *ii'tt'tt.to northcirsl into sun'ken-pots at the edgo of lho

ben,'h. All rround tu"'nii' *l''" flcsh lake -l'-ut 
-"oniinuud at the norlheast

fa.l.ls of ro(l( {ron).tfri"f,\2f, *"if..""t,,i *J fr""o*. evi.ent at thc southeast'

crovasses back f rom ir'"-itrgi'tlttt "i ll-t g*oral form of the lake 31il crnss

T{alemruntau l,a'l gapn"l"op"'i "ia"' "i l:: lll ""*'S"j"lll."ll'",{i'1"?,'lilT
trrc c:rst. sotrth. soutlrncsl' rtorTrt*t'=' 

lrilr,iun"ia 
"ii,;; ;;i loe aily vor,v dcrrse:

""3rtt'itl;".r'Y 23, from 4 to 5 p' m' zrrrl .n tnc southern mar'gi.s thcv have

cortclitions .""t" -t'"il"'tt"''uitt"' niia t"t"t slrnrlt antl unbreatheatrlt"

the crscrrrlo pelllinucd to ptrr''"i':o- ttt" ' 
trn s"i ti'dar' F"btunty 2l' l9l7' llrr'

lalic inro tho no}th.ea.i"l5;."'{5i5-c,rs- l,,t.n rrr].'i,lJ higter. iis shore berL''h

ca,le ha,l nott beett i;'tl';;t' it' t]''-n" t'"1llg'"ii'tJ"-ie et-above' jt' 
' 

At 1 I : l5

davs without .,,t *o'ittii- "ftt"t 
u'-' the a' m' the surface streamilg was n'holly

i"l,r"r or the raie. lsi;;;';;i"g'i]'"-';;r,*'f#.,tTil":":r:":lT.Tl
l;X"1,;';,:f-:":lii';:i1'*ili1',"";'p'i;:::t trii #"';;";;;'"i"o- tt" north*est

to slope dorl'nrr'arcl' tu ttttl so'ttheast n"-'uoti botli united to pour north attl

cove, where tt " .o*j" o;(:,t'""i" rr"iu,rg oortrr.u.t. The north. inner cliff *'as

and fumi[s cootirruet .-ii"l:'irr"- .iid "ot.i.i' rrack a*d the currcnt poured"
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under;t into r r,ide cavernous splce
bereath thtr nolth pit. The q'alis ad-
jacent \\'el'c c,r'aoherl ancl srnolii ng
clelsely through the north floor rvith
brorr-nish rvhite fumes rvhich r.cre quite
lespirable. This smoke rvould collectjn a rvhir'lrvincl occa,sionally ald shoot
up il heavy billorvs quitc unusual for
flalemauman. The tcirrcnt at the north-
e:rst pourccl ovor a let1ge V-shnpetl in
1ilan, n'itb thc poirrt of the V towalcl
thr-. 1alic so as to rnake a, cloublc cas-
crrde pouling from trvo sides lilrc the
Tlolseshocr }'alls at Niagala. Ori one
side tr ledgc plotludetl through the fail
rvhich tlivitletl on both sides. Trom
tlre fall the torrent rushed into a
clveln at the base of the cliff about,
S0 fect rvitle at the errtranco and flame
and f ume lose above witlL very bril-
liant glorv at night. The clearly prov-
ed ledge uncler the liquicl at the fall
sho*'ed hor. shallorv rvas the edge of
the lalic and revcaled a margin of
the bottom cluite in accold r.ith thc
rcccrit soultlings, rvhich sbou.ed a
shallorv lalie only lifty feet rlecp riherr
the lava r,as somcrvhal higher. Gleat
bodics of crust rvoulil bc carried over
thc orlge irrto this cascade cnvern and
brohen up.

The Januart' floor benches hac'l been
stlgging away from the old rvalls dur-
iug thc }'eblualy subsidcnce leavilg
docp crevasscs at the base of thc up'
pcl cliff flom onc to three feet rvitle,
especially uorthrvest rnrl southeast,
ancl avalanches flom thc upper r,r.all
fol I ol,od.

Orr Tebr-raly 25, al 2 p. m., the lorvel
bcnch appealcd about five feet high
and the northeast oascarle r,r, as tun-
bling rroisily. At 3:ll0 p. m. the lava
hld lisen lcvel rvith the bench. At ,t
p. m. therc l'as a lreav.y fall of rock
flom the north bench starting vigorous
J'orrrrtuinirrg irr tbe lrke belurr.

Orr Febluary 26, at 2:iJ0 p. m., the
lahc r,as ten feet belolr. the bench and
the nortlieast cascade I'as still in ac-
tion. The inlush at thc southeast ]rtrrl
stoppetl but thc rivel-hkc stleamjng
in that dilcction continued. It is notc-
n orth)' th at iluring these cirscacliirg
periods ccntral fountair.ring alrnost
cornpletel.y ceases, antl that in gcnelul
thc nct result of such r pcliod is a
lon'ering of thc level of the lavtr lalie.

On Tebrualy 27, at 1:'15 p. m., the
lrva as seel flom the east statiol ap-
pcaled level rvith tlie lorvet beirch antl
fountairLing rvas norrrhele to be sccn.
Tbe ercossire smoliirrg oj tlre nolllr
betr, h r6r", r', ,1 o" Februct.r' 21 h:rr[
ceased, though therer rvas rnuch smolio
on thc faoe of tlie nolth inner cliff.
llhis apltcars to have bceu the culmin-
Ition ul t t"ml'r,lnl) ribo. -\t 2 p. m.
ft om t he nnrtlr u cst st11;Olr l lre 915-ratle nor llr,,rs1 "or,U be sccn lil.iltg
rlorrn into thc pot but thc ehtr.aloii
olifice hatl clirninishetl in size. The
southu-est covc rras or.usted over'. At
13:30 p. m. the lake scen flom ilre l,vost
staticirt *'as sinliing; tLe irner bonch
being thrce fect hieh and fex. foun-
tains plaf ing, At 6 p. m. stlcaming n,as
rapicl and six bot,dcr founta,ins -r,r,cre
in ar:tion. Thc noltheast cataraot r'vasirorliiilg rrr'isily lrr,l ulhr'r. lluis{.s \\ol(,
those of blorving a.ncl fountaining. The
central clags tppealed high arrrI the
innel bcnch much higher ihau jl thcr
afterrroon. Active spattcl grottocs
wcle fla,ming r-est-southwest aircl south-
cast. Streaming n'as from thc nolth-
r-cst arm to the east, southnest and
southeast. The southn-est cove rl,as
activc. Thele rlas bright glor,r. at the
tror'1 h pit. The 56111fi pot had bocurnc
:t fi)rrgr',." glurr irr;1 e nni. I n tlrr, r.r.m-
rrants of the souihn'est lampart lr.ele
tir*o lrigh flarning pots. Some movc-
ncnt of locks rvas hoard in thc etrst-
crn talus.

On tr'ebrualy 23, at 10 a. m., the in-
nor L{.nclr rppeerod r.iglrt fooi lrigh
Irrd tlr,' lrOrth{':.tsl, cAscA'lr. \4 rs Sl:ll
pouring sluggishly. 'lhe northrvcst
pontl lemainecl a partially cmstccl areil
lr"ith a circulzrr pi1 on its rvest sitle and
the.lvest pit corrtainetl an lctive poncl
in its rlepths. Thc strcamilg of-this
poricl was not.thwarcl. Thele rvas ac-
tivc fountailing ancl furning at thc
southeast glotto, the southwest ccive
was stagirant, yellow sublimates stain-
ed the loch arljacent to the southl.est
chimneys atrd very tlisagreeable fumes
rose from this locality, frorn a grotto
rvest-southwest, ancl from the iouth-
etrst inrush. Occasionally hardcned
spatter lims fell into thc lalic ::Lnd
producecl immediate boiling. This ap-
pears to be the action of air, confincd
irr tho ve*icl,.s of tlto Lal,lt'npll 1rrr.
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01}thecombustib]cgtsosoft}rciiqrutlitulilerthccrustlnoToal,hortevcr,
melt. At 9 p. -. tt'.'1""'t'o'' btigh! was hcarrl' The 'crag matss showcd

iii,,rr'f,o'n tlr'e soutl'el.'1 qr"tr, rtL'l somo sul'sideltcr" L{rlPmsllmarl rs s('crr

i'l:""r:.l;lil i'ri. r.i)y rri,'"i"*"" lilio Irom I rlist:rrr''" rrrrs .mitting verv

i,",'tiil ,,t,,ni,,1 1'h1-c'l over the south- thin furnes'

\yest chinllreYs, tttc La''gi:r';ttt; ;;;ti a 
- -'l{casnrernents 

t'rt 10 :r' m'' }'ridav'

rrot rt lpirsl sir t,','t in 
t'ti"n'"i"t''A trlltr'''lt 2' l9l7' rnltlo llro del'r'r'ssion

5;;,|,',,-';i;. ,1"t, u,.1"' fl':f""tP $as of th. lrkc b''lou tlre surrlhe:rst 'im
ii."'i",]i.i.s"'l,.'* rr'^ r.""rt' tt"li" l"ti" "r 16p f il 110 lect irr the soutlteast

irL 1lrt. suullre3sl covt' n'lai.f " a tile':'no ch:ltrnel rrrr-l ll4 lPot on the' extl('me

qlulirrg r.orre ldj:r.lrr'i" rr," 
'."i,ti'- \tsbi mrrgi r o{ tlrc lake. indicrting r

cirst uluttu. lll tlre no'ii'tu' t' 't'm 
I t.lottntralJ- slol'o o1'. "ix feel f rnm tlre

-,i,1irr- i",i,,tu1,, occ:trionellv b'ul('' soutcP tegion rt tlrA \vest to the irr'

tLrorr::lr llre crust. 'l'h;; ";i xr'i*:in '"il' " 
llic 'outl'ersl' Tlro slrore b.n.h

il"l,".'i,-,: ,r"i.. ,r]t,"r" it"'flou' *'tit deel'- t'rs nlev"rt teel -lri;h rhuro the lal<c'

lv crevassed u*der the iooth 'totititt 
the east crag eighty-one fcct' the new

'J"j;;'ff:"';,r.1,".-r,"r,it,..J.- itre norttr islancl fiIty-ni-ne ,feet anrl thc cr'&g m'rss

;;';;-- tloirit!l 'arld there *'ere bril- eighty-thlee feet'

ii.",';1"il" rt,il" 'n'i 
ycllo*ish fume rhe lalie appearcd about the sarnc

oo"rl ti" no.theast cascacle pit. but the so'theast g'otto I'as-ttttu' re-
"'t1,, "irut.rt i, lgri, thc laire a]rpear-- vcaletl as a dellriite cascat{e -f 

tom t}re

",1"i;,i]i;';iJ'aittl'ittty 
f allirLg- aftet 1tt1tt' ittto a liole' and also the .o.th'

.1 1 a. m. ,lhere rvas ,i h"".r5-'trmble 
""*i .or"o,tn hacl re,.sserted itself t

;i ;;"il itt-il'e '"gion 
of tire so.th fillit fa'ther no'th tha. bcfo.c' There

.i"ttt"i", urrtlcr the s-"uth station shcre tt""" marlY recellt falls of loclt on the

ii1:1":i;;,,,;rr)-r,"r,"t i,ru*ises to fall jn"l."" Lerch northrvest, rt.rth tnd

"..1".j.o-,rtotely 
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HAWAIIAN VOLCANO RESEARCII ASSOCIA.
TION.

This society is a voluntary one, made up of sub-
scribers to scieniifrc work which is beirrg exectted
by the Massachusetts Instituie of Technology.

Tn 1917 ihere are about 150 srbscribers in I{a-
waii and elselvhere, firms and individuals. A
group of firms and: persons in I{ilo built the maia
observatory building in the spring of 1912. ?ub-
lications to date have been veekly reporta since
the summer of 1911. no\Y reprinted iD Honolulu
in monthly {orm. The Massachusetts Instituto of
Technology will pubtish annual reports, of which
the introductory nuriber was printed in 1912.

The weekly bulletin as it appears in the Atl-
veri,iser is relprinted. as a leaflet anal sent to
resrrlar annual subseribers to tbe work of the
Asisoeialion. 1,. A. Thurston is presideDt of l,ho
Board of Directors o{ the Association, and R. W.
Shingle is treasurer. Nelv subscribers who are
interested in volcanoes will be welcomed in the
A.ssociation. The Association aims: (1) To re-
coril volcanic activity and earihquekes in Fawaii;
(2) lo attract scientific meu llitl'a- j. special
it*di""; (3) to promole the teeroui,lhment--of
volcano' oisetvatories all c er the workl. The
annual dues of regular members are $5; patrons
of the Associltion subscribe larger anounts'

!\THITNEY I-ABOR,ATORY OF SEISMOLOGY.

The Whitney Laboratory of Seisnology is
ecrriooed with two Bosch-Omori 100 kg tromo-
miteri registering N-S and E-W motion, a heaYy
Ornori troirometei registering E-W motion, antl aD

Omori "ordinary Seismograph" designetl for reg-

istering sirong earthquakes in all three compo'
nents o{ motion. These are seated on concrete
piers il a closed basement room having practi'
cally constant temperature, beneath the chiel
Observatory building near the hotel. Time is
referred to a rated chronoureter, checked at in-
tervals by solar observations with a transit.
Both instruments are loaned by ths Collegs ol
Ifawaii. Hawaiian stanclard time (II. S. T. ) is
10 hrs.30 min. slower than Greenwich time.

CANCANI SCALE OF SEISMIC INTENSITY.

Dxpresserl by accelerations measured ia milli-
meters per second. Per seconcl.

I.
II.

1II.
IY.
Y.

\rr.
YII.

VIIl.
IX.
x.

xr.
XII.

5.0
10.o
25.O
50.o

1 00.0
25 0.0
5 00.0

1 000.0
2500.0
5000.o

1 0000.0

Instrumental 0,0
Very slight 2.5
Slight . 5.0
Sensible, mediocre ,..,. 10.0
Rather strong 25.0
Strong , 50.0
'Very 

"1to.* .., 100.0
Ruinous ,.,....250.0
Disastrous .. ,. . 500.0
Yery disastrous .......1000.0
Catastrophic .. .2500.0
Great catastrophs ... . . .5000.0

Grade IV. is orclinarily the ninimum perceived
bv the senses: and in Erade XII. the acceleration,
oi rate of change of motion (jerk) reaches that
of terrestrial gravitation.

In the standard form of report, the maximum intensity or__acceler-aiim,. designsteil by the symbol a,
n, -ri- a. is giserr l" tr'e "o"ie"iionat 

rurit, the milligai, The milligal is a m-easure of acceleratio!,
i""n-ii"i'r'tiriig"i: rzi-oo mm. per sec. per 6ec.:10 p- per-sec. per sec.. Th.9,.99,tt?"i 8"119',h919

e;i;.l-l; I"*" ji mittimetln per'o"". pu"'ue"., can therafo;e be expressetl in milligals bv multiplving
erch of the numbers bY 100.

rtr
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Technology Station, XIarch 10, 1917.

fn contrast to the subsideirce of the
previous rreekr the lr'eek entling March
9, 1917, exhibits pronounccd risirg of
the lava lahe of Halemaumau by about
fifteen feet. The rising has been ac-
companiecl by cessation of the cascad-
ing into border sinkholes and by the
building of a marked lower bench all
around the lake which is occasionally
overflor'ved. The inner crags are essen-
tially stationary so far cluring this
rising, the liquiil lahe buililing up its
margin around their bases,

On Saturday, March 3, 1977, aL 2:I5
p. m., from the east station the lake
appearetl to be about two feet below
its inncr bench and very quiet and
smoky. Lava from the lake y'as still
cascading into the southeast sinkhole.
At 3 p. m. seen from the west, the lake
rvas three feet lower anil still quiet
ancl fumy, Seen from the east at 5:30
p. m., the lava hatl risen level n'ith the
inner bench anil there s-as increased
activity in the southeast cove, with
streaming in that direction. At 6 p. m.
a reaction set in with several fountains
in the north cove ancl others in the
southeast channel and the cascade from
the lake into the border cavern north-
east developed to a noisy cataract.

On March 4, at 1:15 p. m., the lake
nas llve fcpt below tho inner bench
and showetl live f ountains and rapiil
cascading northeast.

On l\f arch 5, at 1:30 p. m., there
was strong overflow in progress upon
the lolver bench along the shores of
thc lake to the south. At 2:15 p. m.
the lake hacl subsided about a foot and
there was much fountaining ancl high
spurtirg in the southeast cave. At
2:45 p. m. from the west station, the
northeast cascade coulil be seen still
in action and the length of the ledge
over which the lava-fall plunged r,as

fully 100 feet. Surface skins s'ere car-
riecl over this fa]l and downward at
an angle beyontl into a cavem at the
base of the cliff which v'as thus half
tunnel anil half pit. ft appears to
have been in fact an inclined tunnel
ending in a pit caulclron.

On March 6 at 11 a. m., thc lal<e
was five feet below the inner bench
ancl there qras inc16ased fountaining
in and around the lahe with markecl
gas puffing. The two cascarles harl
ceased action anrl all signs pointetl to
rising conilitions. At 4:30 p. m. the
Iake was brimming at the level of the
inner ledge and fountains were
numerous.

On Weclnesilay, lfarch 7, at 1:30 p.
m., the lahe was again at the inner
floor level ancl actively fountaining.
At 2 p. m. a large border grotto at the
lvest cove showed intense fountaining
and lava spurting with much plashing
and puffing noise. At 5 p. m., soerr
from the east, the lake showeil glow-
ing overflons in the east and southeast
coves and marked spatter ramparts in
process of building on the *'est, north-
east and southeast. The entlance to
the southeast channel hatl narrowed
through construction of the border
bench. A slight fall of rock at 5:15
p. m. took place, from the southeast
inner cliff into the lake.

0n }farch 8, at 4:30 p. m., the lake
was still highcr and had been building
and widening the inner bench. At the
moment its surf ace was two f eet be-
low the bench, ancl there were six
f ountains which were noisilv blowing
and rumbling. Grottoes rr ere notv iir
process of construction at the south-
east, northeast, north, west and south-
west, all of these being places of pre-
viously revealed sinkholes or tunnels
below. The main outy,'ard streaming
into thc lrke was now entirely from
the northwest arm. At the northeast
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There were other small fountains at
various places. The streaming was
Iively, flames were ttumerous, the south
cone was fuming and the greatest noise
came from the north and northeast.

Xfeasurements on Friday, Xfarch 9,
1917, marle the clepression of the lake
102 feet beiow the southeast margin
of the pit. The heights of the crags
above the lake were:

Old south islantl,23 feet.
New east island, 43 feet.
Central peninsula, 28 feet.
Southwest crag, 72 feet.
Southwest summit of south island

mass, 36 f eet.

These measurements marle the east
crag stationarY since XIarch 2, the ncw
easf island t rr o feet higher tban on
that date ancl the crag mass three feet
lorver.

On the morning of March 9 the lake
fluctuated in heig'ht l-retween the bench
level ancl about one foot below it. At
intervals of about twenty minutes,
after quiet accumulation of crust, large
fountains would burst in the southeast
channel and migrate southward to the
bank. The lake would inflate, rise and
stzr,gnate during the accumulationr but
cluring the cxplosion it woultl sink w-ith
rapid acceleration of streaming. During
the stagnant spells there woulcl be two
or three border fountains active, but
during the rapitl times there were sir
or seven fountains. At the southeast
cove there wes some spattering over-
flow. Central fountains srere more
numerous than of late in the threo
main arms of the lake. The boriler
fountaining over the north tunnel had
ceased,

At noon the writer clescended to the
northeast bench anil close inspection of
the new island mass revealed the fact
that the lorver rock which had been
pusbed up out of the lake was massive
arcl rough and whollY without the
horizontal bedding exhibited by the
lava flows above. This new island is
extraordinariiy like the lava plug or
dome which was iiftetl above the sum-
mit of Tarumai volcano in north Japan
in 1909.

The floor of the northeast bench of
Janu,ary was considerably collapsed

Crag mass, 63 feet.
Itrntererl as secontl-class

arv 20.1914, at thc Post
noiulu,' If aweii. under
Angust 24, I9I2.

matter Janu-
ollice at llo-
the Act of

a verv Irrgc curlained grolto bad
fnr'-",i. huni witlr lonq slelactites' At
it,e tunlet to-a,ling undcr the innor clifl
to the north pit -there was continuous
fountaining, tie lava of the lake being
above the i'op of the arch. Within the
nortb uit tbele n as slow streaming
northlr at'd to a lountaining grotto
n'ithin the pit on its north side. Above
there rvas iuch recent rock-fall on the
floor under the olci north rest house'
the northwest pond no longer sholved
r rrit but in jts-place was a low smok-
ins conc willr stained overfl,,rs. Lhe
*"it nit had lengthened b;'collapsing
ualls norlL and -south rnd shoned a

well three feet across in its bottom
containing cherry I'ed ineanclescent
lava whiih w-as ciuiet but occasionally
emitted a. puff fiom uncler its mobile
crust. Th6re was an overflow rim
around the *'e11. The broken walls of
this pi1, formed as glistening blaek
glassy overflons onlY a few months
iince. r'ere now revealed oxid.ized
throucb and througb to Iimonjte arrd
hcmat"ite, r'cllow arLd red iron oxides'

,Tnst above the bank of the west
cove there hacl been built a large
irregular cone stained sulphur ye-ilow
whidh was crackling, spurting and all
glowing through crevices. while a lava
founiain pourrdcd in the inner cupola.
Just below it at the lake shore was
a spatter rampart containing a grotlo
{re{ucntll' active. The greetest crack-
linr noise and sharl'est blasts from tbe
upfer,'one happcned wben this grotto
fountain was active. BIue fume rose
from both places.
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and clevassed. Looking down into the
north pit, which is about 50 feet in
diameter, a very hot churning lava
pool was seen 40 feet below the rim,
coated. with thin black sinks, anil
heavy fountains poundeil against the
north and northeast walls, These walls
showed. spatter layers ancl stalactites,
but very slight grotto overhang. The
north grotto here was more of a cavern
a few days ago when the lake was
lower. The streaming of the pool was
northwarcl, changing to a slow rotary
movement counter-clocks ise.

In the afternoon the lake subsicled
ten feet and recovered to a level about
fve feet below the bench-

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

During the weeh-interval encling
with March 9 no earthquakes have
been registerecl. The seismographic
amplitudes of microseismic motion ancl
of volcanic vibration have decreased.
from large or moclerately large values
in the earlv part of the interval ot
values about normal in the latter part
of the interval. This is complicateil
with disturbances of consiclerablo seis-
mographic magnitucle due to very
strong winds in the early part of the
week. These winds also producecl pen
shifts in the sense of tilting of con-
siderable amount. Aside from these
there have been no noteworthy move-
ments of this kind. At the encl of the
weeh the pen-positions are normal for
the present time.

Technology Station, X{arch 17, 1917.

During the week ending March 16,
1917, the lava of Ilalemaumau has
subsidetl about 30 feet rvith spectacu-
lar avalanches of debris from both the
upper and inner walls. At the end. of
the week there has been slight re-
covery with builcling of a new inner
bench. The sudden subsidence of
March 11 to 15, following a temporary
rise, is in accordance with previous
experience at l{ilauea at the time of
the equinox in \farch anil September.

On Saturday, March I0, 79\7, at, 2
p. m., the lake surface was about f.ve
feet below the inner bench anil {ive
borcler fountains were in action res-
peotively northwest, northeast, south-

west, rvest anrl southeast. Streaming
was vigorous towald the southeast ancl
southrrest. There vras activity in the
north pit anci the grotto of the south-
east cove was cracking. A flame play-
ed above the west cone ancl heavy
white smoke rose from the northeast
wall. Subsidence started on this a{t-
ernoon, at 4 p. m. the lalie was two
feet lower and a large fragment fell
from the crag- mass into the lahe, start-
ing much fountaining. At .4:15 p. m. a
similar avalanche fell from the north
inner wall into the lake, followecl ten
minutes later by a slide from the north
outer wa1l under the olcl rest house.
The north pit was evidently coll.apsing.

This was confirmecl the next rlay,
March 11, when the most subsiclence
occurrecl, acoompaniecl by avalanches
and small earthquakes. The lava lake
sank about 20 feet, violent fountain-
ing was generated by the avalanches
and the arch over the channel leading
to the north pit collapsecl leaving the
pit a tumbled chasm in the bench open
on the lake sicle. At 10:45 a. m. the
pinnacled point extending westward.
from the new islancl collapsetl into the
lake anil about twenty fountains were
generatecl thereby. At 10:35 a. m. a
block dropped into the streaming south-
east channel from its north side, again
starting much fountaining. At 10:45
there was a slide from the north sicle
of the crag mass. At 11:10 another
feli from the north inner wall. At
12:05 p. m. part of the northwest wall
collapsed. and at 12:20 the north side
of the north pit fell in. At 1:10 p.
m. an immense tumbie of rocl< clefacecl
the whole eastern aspect of the crag
mass, followed by a great avalanche
from the northwest bench. The re-
sulting fountaining lasteil over an hour.
At 1:15 p. m. the arch leailing from
the lahe to the north pit collapsed so
that that pit became a cove of the lake.
After 1:30 p. m. incessant avalanching
enlargecl the chasm so f ormecl ancl it
w-as evident that the whole northern
inner bench of 1917 was brealiing awav
from a small remnrnt left clinging to
the wall of Halemaumau. A semicir-
cular crevasse bounilecl the subsiding
blocks on the northeast, north and
northwest, this crack bei.ng concentric
witb lbe pit ancl extending almost con-
tinuouslv from the northeast floor



around to the west Pond. The north-
nrestern block was toppiing outward to-
lvarcl the northw-est arm leaving a witle
rrning fissuro lrorlh of it." On NIn rrh 12 rl. 1l :30 a. m. lbe lake
appearetl 20 feet belor,v the inner bench
and its surface was verY quiet. At
11:45 there was a heavy tumble of roch
from the high rim near the south sta-
tion ancl on the evening of this daY
a still heavier fall west of the south
station. About 12:30 p. m. avalanches
could be heard in many clirections in-
cluding portions of the 1894 bench. At
2:30 p. m. there lvas a heavy fall into
the iake from the northeast followed
bv fountaining for an hour. BY this
timo the lava-of the former north pit
'was completely smothered by avalanche
debris in the chasm there.

On }Iarch 13 at 2:30 P. m., the lahe
appeareil 30 feet below the inner bench
an-d agai. verv quiet ancl crusted, with
avalanches still f aliing. At 3 p. m.
there was a fall from thc east side
of the crag mass. At 5 P. m. the rush
of the current from the main lake to
the southeast cove through the channel
e-as verv srvift rvith tremendous inrush
and fountaining southeastl there was
no fountaining elsewhere. At 7:30 p'
m. a portion-of the southeast bench
fe1l noisily.

On Wednesclay, March 14, insPection
shor.ed that the fumes hail increaseci;
the crag mass antl inner islancls hail
stronslt: subsided with the Ieva col-
umn.' The onlv portions of the bench
lvhich remained high rvere arountl the
margins. The inner bench appear-eil
about Z5 feet high, caverns had cle'
reloped undcr the floors beside the new
east and cenlrrI isla nds sholrilg lbat
these connecting isthmuses were real-
lv onlv crusts thickencd do$ nward.
Str"o-'itg wls now cbanged, the cur-
rent pouiing from a crust at the west
cove iouthcastl'r.arcl antl northward. The
southrvest cove \\,-as crusted over. Eight
foultains were in action and the lahe
was rising with noises of puffing-and
plashinq. - The grcrt rock falls from
ihe cras mass htd built a new centt'al
p"o-onio"y extpnd irrg eestward. Thcre
was a cove with occasional inf-ow on
the northeast. To the large cavern
opening eastwarcl, acljacent to the cen-
tial island, there rvas rapiil inflow
which terminated in interior fountain-
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ins cnd enormous stalactiles like clust-

"tE.i orgao pipes had aecumulated ncar
the entrance,

The southeast bench was crackeil
near the margin ancl parting from the
x'all of the Pit in such a waY as -to
appeur as though it were actuallY
risinc. The gulch below the south sta-
tion "had wid,=eled ancl the south high
rim of the pit hact greatly fallen away
to a tumble-of talus below. The south-
west cracs batl subsidecl and there were
,r"* ar"u"o.aea back of them. The wcst
nit shored new broken extensions but
ih"r" *rt still a Pot of live lava in
its bottom. The east crag haci sunk
below the level of the southeast bench
a,nd the northeast floor lvas sinhing
rvith it. At 1:30 p. m. there was strong
fountaining at thi east cove. Lt 2:45
thirteen fduntains were il action ancl
most numerous tow-arcl the north,

On March 15 from 4 to 6 P. m., the
lake appcarecl low, eight fou.ntains were
in action, there was inrush to the cen-
tral cavern ancl explosions within it
exnelled famcs and matle strong waves
n hich surged out ward' Tbere was
founlaining" agairrst the south base of
thc ncw island and occasional shore
fountaining in the southeast cove. In
the southwist cove a tunnel from under
the south floor, whele the FebruarY
cascacle torrent was, showecl outn'-ard
streaming from the pit uniler the south
cone. The streaming in the lahe rvas
from sourccs south rvest, west and
northrrest toward fourrtains at tbe
northeast base of the crag mass, antl
at the north, northeast and southeast
walls. In general the tops of the_crags,
islands ancl benches appeareil to be ap-
proaching a common level.

A circuit of the Pit revealed the
follorving: From the east' the north-
east floorrvas seen to have sunken
farther, leaving a shelf under the 1894
bench.- Trom the north, the northern
chasm was seen to be a smokY tumble
of roch. From the northwest, there
was seen a nallorv bench remnant be-
Iow against the wall at the JanuarY
'levcl, bul the broad floor beyond hacl
sarged toward the iake antl downward.
fr"o"m tt'e west, tlre slope of new lava
from the west niche to the northwest
pond was seen to have cracketl and
iubsidecl so as to open a crevasse at
the olcl c1iff under the west niche. The



northwest pond was re-established at
its olil location as an oval longish pooi
of quiet glowing lava in a pit ancl
there was blowing and fountaining at
its southwest entl. Occasionally the
surface woulcl crack anal founder. Red
glowing places rvere seen among the
cracks north, northwest and west, and
some of the surface lumps of pahoe-
hoe lava, several months old, were
glowing cherry recl in places removecl
from deep cracking, as though reheat-
ed through small crevices.

From the southwest, the west poncl
was seen to contain a rising pool of
reci hot lava with a flarning blow-hole
pufrng above its east border. The
bloning increaseil and a small fes-
toonecl flow emergeil f rom the crusts
on tho surface of the pool.

Ileasurement on tr'riclay, Nlarch 16,
1917, showed that the lake at the cen-
trtrl promontory was depressed 129 feet
below the southeast rim, indicating a
subsirlence of 27 feel in seven tlays.
From 9 to 11 a. m. the lake was rising
and falling a few feet, there were four
or five fountains in action, including
some central fountains. A new nar-
row bench around most of the lake, es-
pecjally conspicuous on the north and
west, showed that rising was in prog"
ress. There were new rampart grot-
toes at the east cove and against the
central promontory of tlie crag mass.
The new island showed tentlency to
break along tw-o vertical crachs. The
central cavern was still flaming and
exploding. There n'ere occasional
small avalanches and infalling spatter
rims, one of the former tumbling from
the southwest crags to the shore of the
lake. There was much bombardment
at the base of the north cliff. Smohe
rose densely from the south. cone and
the north and northwest inner wal1s.

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

During the w-eeh ending with March
16 eight local earthquakes have been
registerecl, and two or three doubtful
1\'ave-groups. Three of the shocks
were of perceptible magnitucle. Two
were felt in the vicinity of the Volca-
no House ancl the Observatory-one
quite sharply. The thirrl was strong
enough to rattle n-indoq's but no vibra-
tion was felt. The origins of these

were closer at hancl than is usual wifh
shocks registerecl here, yet well be-
yond the limits of the crater region.
Slight but sharply markeil subsidence
of the lava took place at about the
same time, with f racture anil partial
collapse of considerable parts of the
1917 bench. The seismographic ampli-
tudes of microseismic motion and that
of volcanic vibrations have approxi-
mated normal values throughout the
weel<. Tbere has been no conspicuous
pbn shift in the sense of tilt apart from
the diurnal fluctuation.

Technology Station, March 24, 1917.

During the week eniling March 23,
1917, the lava continueil sinking with
border cascacling southeast, until the
evening of March 20 when the cle-
pression of the lake below the rim of
the pit rvzrs at ieast 135 feet. At that
time all signs of subsiclence ceased
quite suddenly ancl rising ensued at a
rate estimated fivc feet per day, ancl
ciont nued steadily thereafter. The
turning point occurreil at the equinox.
A remarkable discovery which $'as
madc by cleseending to the eastern
lowcr bench, is that the base of the
nen' islancl is composed of aa lava.
This was the isiand which rose sucl-
denlv out of the bottom of the lake
on Tebruary 18 and showed a massive
lower portion capped by horizontal
layers of pahoehoe above. This dis-
covery checks with the belief that the
rising lava column of Kilauea, which
so rapidly fillecl the pit after the aa
lava flows of Mauna Loa ceased florv-
iog in June of 1916, is iclentical
through subterranean connections in
the cleep region, with the column that
fed Mauna Loa.

On Saturday, March 17, 7917, al 3
p. m., the central cavern was explod-
ing and there were about five foun-
tains in action inclucling a row of
spatter grottoes forming a high ram-
part along the southwest margin of the
southeast cove. The streaming was
southeastward originating in the south-
west cove which was crustecl over, It
was evident that there had been a
heavy fall of rocks into the southeast
cove from the high southeast bench,
for the whole southern bottom area
or lorver floor was plasterecl with a



splash of fresh lava as far as tlic
south cone and high up the south side
of the oltl south island. Lesser wave
markings of this hind appearetl on the'banhs of the wicle southeastcrn stream
chanirel, The northeast bench shorved
eviclence of furthel subsidcnce leaving
a secontlaly ledge belorv the 1894 rvall.
The east clag hacl sunk lower and the
east end of the southeast bench show-
cd overhang r-ith a loose slab pro-
truding Lrclow. At the northeastern
base of the crag-mass a very large
slab hacl broken ar-ay and stood out
above the lake as a pinnacle. The
north chasm had subsidec'l still more.
A neli' tumblc of rocl<s hatl fallen from
the south side of the new isiand and
thc tlebljs slope lay at such an anglc
as to indicate that the stream channel
into n'hich it fcI1 rvas shallorv. This
fall . took phce on the prcvious
eYenr n Q'.

Orr ]Iarch 18 at 5:15 p. m. the rvind
'was f rom the south aricl th c pit very
smoky. Stlcaming from rrorthn-est ancl
rvest terminaterl at the southcast in a
torrcnt rvhich plunged in a trcmen-
clous cascade downn'ard, of vivid olange
color, at the sinkhole of the southeast
covc. Ort thc brinh of the linal plunge
the lava surged up in a high lr':rve q'ith
many bubble f ountains and travellerl
n it h g|o:rt spoc,l. The noisr rvus a
heavy roar. Gusts of suffocating bluc
fumc losn frum tLe abyss. 'l bcrc were
five fountains northrvest and a furious
one in a grotto urrcler the north bench.
Thc lake I'yas temporarily rising with
t,31'16rving nF tlrr. glou rim I rrd d r.rr rr-
ing of stalactites at the lalic margin.
XIarch 19 was very rainy,

On l{arch 20 al 2:40 p. m. the cas-
caile r.as still tumbling at the south-
east cove r.ith great rapiclity. At 4:15
p. m. from the northeast a heavy
avalanche r\ias seen to fall from the
southcast bench into the lake and start
extensive fountaining I'ith breal<ing
up of the crusts in the channel ancl
the southeast cove, Such are the
avalanches n-hich maale the rvave
rnalks. At 4:40 p. m. another heavy
slicle fel] from the south bench of 1917.
Hele a long tumbled slope has eullied
thc bcn,,h back un,ler the south stu-
tion, and extends dorvn to the south-
ern loler floor, rrhich lr-as the bottom
of the lahe in January, ancl the scene
of the great cascade sinkhole of Teb-
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ruary 14, now a cone. At 5:30 p. m.
from the east station it became evident
that pronounced rising harl starteil ancl
at 6 p, m. there was overflow at the
east cove anil then the southeast cas-
cadc pot fillecl up aniL brought the cat-
aract to an encl.

The next clay, March 21, at 11:30
a. m. from the southeast, the lake was
secn to be rising vigorously and over-
flon'ing the south bottom from the
southeast cove, the overflows reaching
a maximum about noon, The east anil
rvest coves rvere also overfloocled.
Streaming v,-as to the southeast and
northeast. Spatter niches of crescont
shape ll'erc buililing east, southeast,
southwest, against the north side of
the central promontory, northeast and
northrvest. The south cone ri/as still
in place. The flos's on thc south floor
poured n-estrvaril on both sicles of the
spatter creseent th.ere and reached the
south cone. The central cavern rtas
submergetl but there $'as f ountaining
rbor e its entranco. The southern isl-
anils appeared tipping eastwarcl. Wave
splash now plasterecl the n'hole of the
oltl south island. Untler the south sta-
tion great slabs of okl rvall lock l'ere
splitting au-ay, ancl the southr.est crags'
v'ere settling bach to a horizontal posi-
tion. From the southlvest the west
poncl lvas seen in its raggecl pit to be
a single continuous fountain of the
artesian or uprising variety, rvith con-
ccntric festoons of pahoehoe crust
around, l'hich rvere being pushecl a.r,r'ay
rather than engulfecl. The west cone
u.as submelged by the grov'th of the
r.est cove and out in the lake rvere
the southrvcst islet, low anii flat, anil
another smalicr one nearer shore. The
tunncl leading from the southwest eove
to the south cone coulil be seen with
crusts at its entrance. The southwest
spattcr crescent just w.est of here be-
come active only at intervals. The
northwest pond hacl risen and rvas crust-
ed over. Lrp the slope N'est of it was
a bright hot yellow fuming solfataric
area ancl still nearer the n'est n-all
coulcl be seen in claylight the pahoehoe
lurnps rvhich glorved at night (March
15). now slighlly nhitened by solfa-
taric action. The northrrest arm was
flooded and sholveil some streaming
from tlre lake. After 12 noon floods
of lava pourecl from the lake into the
depression of the north chasm past a



bn
bt

o

I

a-

cd

E:

o.

a
:

rr.l

a
q)

E

E

Eo

J



March 9, 1917, I p.m. Looking northwest down
inlo fountaininggrotlo of north pit fronl its rin1.

on thc January bench. -Photo. Jaggar.

March 9, 1917. Looking south at old South Island, which had sur-
mounted rim of pit in January, -Photo Jaggar.
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spattcr cresoent at its mouth. There
r.ere small flolr-s at the lake margin
pushing in at the west ard norths'est
coves. The lahe n.as rising, covercd
with quiet crusts and fountainjng was
limiterl to the spatter niches. At 1:30
p. m. the lahe lvas brimming level rvith
the lower bench, n'ith fountaining in
the east cove ancl several fountains in
the northern region. fn the southeast
cove the large grotto niche was at the
site of the previous cascade. At 5:30
p. m. there were fifteen fountains, and
at 5:i15 a fountain starteal in the east
cove.

At 1:30 p. m. on }Iarch 22 the lava
w-as leve1 lvith the bench but about
2:30 p. m. it subsided three feet n'ith
much fountainilg. The fumes from
the pit had grcatly climinishecl. From
5 to 6 p. m. the lake n-as overflo\\'ing
so that floods flom thc east and west
joireil acloss the south bottom, those
from the n-est Ilna11y rlominating the
eastern o11es as tliough the tilt east-
war<l of the south island mass cleterm-
inerl a slope in that clirection. Spat-
ter niches were blow-ing and spraying
southeast, south'west, north, northeast,
east anil at the central promontory.
Glow coulcl be seen over thc north-
lrest pond. Streamingl r'as to the south-
east anr:l northea.qt and a very activc
grotto n-as throwing high jets under
the northeast inner s-a11. Sinking
spells $'ere rare. There R'erc occa-
sional central fountaiirs in thc rorth
cove n.hich migratccl eastward. Great
quantities of Pele's hair r'r,ere being
macle.

At 7 p. m. the .lava rl,as overflonjng
from the west cove to the northrr-est
poncl. From 10 to 12 p. m. tliere s,'cre
spclls of rising and sinking, each oc-
cupying 20 to 30 minutes, s'ith the
rising spel1s longer than the sinking
ones. About 11:ll0 p. m. a marked
subsiclence of abo,-rt two feet developed
the form of the true lal<e and shorr'ed
thc dimmer glotv lines of bench flows
south anil east. In the lahe itself all
the crusts broke rip I'hi1e tn'elve or
fifteen fountairrs burst into action. At
10:45 p. m. there rvas a fall from the
southetrst January bench into thc lahe,
maliing a great splash which plastereil
the olcl south islanil and broke up nll
the elusts of that region. Excessively
brilliant fountairring at the east base
of the olil south islanil followed the

avalanche, while the southeast grotto
becamc quiet. Thc south cone was now
completely submergecl. From the north-
r\rest poncl a stream pourecl southward,
making a glorving festooned current
around the enil of the crag-mass jnto
the rvest cove. The souttrwest cove
was crusted ancl during rising spclls
clark crusts f orme cl over most of the
lake.

At 2 p. m. on Friday, March 23,
1917, from the east the lal<e was seen
to be tw-o feet below the bench and
very quiet, n'ith only three fountains
in action. At 2:30 p. m. flom the
south station the w-est cove $'as seen
to cxtencl al1 over the northy'est pond
depression, rl.ith one active fountain
over the northlyest ponrl vent.

The followirg report from the Whit-
ney l,aboratory of Seismology is sub-
mitted by n{r. H. O. Woocl:

During the rreeh cncling rvith March
23 ole very feeble earthquahe prob-
ably a, near-s1iock, though the early
phases are too inciistinctiy registercd
for this to be certain-has been regist-
ered. The seismographic ampiitude of
microseismic mofion has been some-
'rvhat larger than usual particularly in
the early part of the week. The seis-
mographic amplituries of volcanic
vibration have becn somen'hat larger
than normal-especially in prolongccl
storms in the latter part of the in-
terval. Early in the week-interval, ac-
companying a strong Kona winil, there
\{'as a pronouncccl shirt of the pens
jn the sensc of tilt to westrvardl latcr
there $'as reverse shifting almost com-
pleteiy coutteracting this.

Technology Station, llarch 31, 1917.

During the lr''eek encling March 20,
1917, the lava of Ilalemaumau has
oscillatecl through a range of 20 feet
about a depression of approximately
110 feet below the rim of the pit.
A pronounced inner bench from the
rising activity of the previols ll'eek
tenils to constrict the active lahe so
that iluring the prescnt x'eek the inner
pit has appeareal like a group of three
convergent gorges ten to twenty feet
clecp, the former islands rising as hi1Is
within I{alemaumau above the inner
plateau level. Vj.ewed from this lower
flat, the lake has appeared much lihe
the paintings of Tavernier anil Fur-
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neaux, with extraordinary overhanging
b1ufs, mushroom jslcts and marvelous
reflecteil lights and irriclescent fumcs
in the evening.

On Saturday, Ifarch 24, after 3:30
p. m., the lal<e surface rl'as streaming
from rlarh shirrs orr the north ald north-
n-est to the l'est, southwest and south-
east. A large half -tlome grotto ha.d
built at the head of the l'est cove and
the iava flor'r.s rdrich hacl there con-
nected thc nortirrvest pond $'ith the
lake rvere now above the lahe. The
southcast spatter conc hacl become a
high open bcehive, fltrring and spurt-
i.g. Heavy fa11s from the bank took
place on opposite sides of the south-
east ehannel. \\there the south cone
htrtl been there was nolv onlv a little
smolie through the crust. " Looking
frurn the i\cst sliltion tlre n0rtll]1est
pond rcgion rras scen to be covered
rvith crusted flows rvith a ring-shapccl
cone spurting on the southrvest side.
The west poncl rl'as also crusted, n'ith
a glo$.:ing filagree cone ancl a flaming,
hissing orifice east of it. Over the
great rvest tlomc tremeldcius slrlashes of
lava rvere throrvu. From the nolthu.est
station glol. coull be seen in thc bench
nolthrvcst and north anil thc lal<e on
this sidc was cmsted over and no foun-
taining lr-hatever l'a,s going orr at the
northeast. Apparently the sharp rise
hacl reversed the streaming against thc
uesf bank. Thn nollh clrasm contain-
ecl a lvide area of crusteil florvs anrl
glow cciuld be seen in crachs of the
northeast bench.

A glorving stream poureil rapirily
along the surface of the lake to thc
southeast grotto antl a small stick of
n-ood thrown jn :rt this point plungeil
belorv the tlrin skin arr,l brrinetl - jn
slasms. Thc spasmodic lines of flame,
bursting through the shin at short
intervais as the stick beneath rl-as car-
riecl dorvrr thc current, punctulerl the
surfacc skin at points progressively
farther and farther tlownslrcam show.
ing that the undercurrent moved more
sn'iftiy than the shin.

On this dtry, rvith the aid of men of
Company lI, 25tir U. S. infantry, the
writer sounded the channcl off the
south side of the east island. The
half-inch pipe was plunged into the
channel and bon'ed clor,nstrcam south-
eastrvard rvith the current, but went
to the bottom, sticking in stiff mate-

rial in the lorver ffve or six feet. Fortv-
six feet of the pipe n'ent below tLe
surface at an algle estimatecl 40o,
making the clepth of channel 29 feet.
This checks with the supposition that
the Febmary subsidencc macle the lake
more shallorv for at the end of Janu-
aly the clcpth was 45 feet.

On X{arch 25 and 26 tlie lake re-
acted from its recent rise and sub-
sicled. On }Iarch 26 there Tvas cas-
cading into the southcast sinhhole. At
4 p. -. on n'[arch 27 the lake rvas
depresscrl 15 feet below its newly con-
structecl inner bench. All arountl it
were vertical and strongly overhang-
ing *rlls. Thelc nas strong overhang
beneath the southeast bench ancl uncler
the olil south island, th.e central cavern
was again opcn and anothcr at the east
covc, and the southwest islet was over-
hanging on all sides like a mushroom.
It had evi{ently increased its surface
atea as the lake rose. There was gen-
eral overhang on the n-est ancl south-
west. Six to eight fountains -!\'ere in
action, streaming was out from the
northr.vest alm, thcre &'as a glos'ing
filrgree cure on tlro hench at the easi
covc and othels at the norths-est and
rvest polLds. These poncls rvere clusted
hut not collapsed. The subsidence ap-
peared to affect chiefly the liquicl lake
for no avalanches rvere produccd such
as occur when thc benches subside.

The rvritcr descendetl the n'cst niche
and found his rvay to the northr.est
poncl and the south end of thc crag-
mass. He rc it v-as possible to lvalk
out on thc lorr-er bench and look into
the great r-est half-clome. It n-as now
raiscrl and inactive, exhibited only a
slight niche with stalactites on the
lake sidc, antl a vertical rvall bcneath.
The southn.est islet mush.room rras a
most extraordinary object out in the
lake, 15 feet ligh ancl 50 feet long on
the summit but not more than half
that lengtli at the lake icvel. The
lake shorved quiet, swelling, blistcrecl
cmsts, fountains lr.ere playing in cur-
ttrined grottoes southrvest, the stream-
ing rvas vcry slon' and the heat was
strong.

Returning to the upper bench; I
follorverl around. the January floor on
the north to the east station. An ex-
amilation of Pcrret's cave shorved that
it n'as 60 feet deep and endeil in a



tumble of rochs. Great quantities of
yellow-stained alum rvere forming amid
dripping $.ater. Cavern stalactites
from the roof n'erc coated rvith crvs-
tals of gypsum and there n-cre clribiet
cones on the floor which was mossv
w'ith Pele's hair.

On the northeast sidc of the lahc
there were lo*-er benches of downsunk-
en floor blocks. tr'umes had greatly
increased over Halemaumau. a- dozen
places yieltling dense w-hitc, but breath-
able, smohe columns. Thc southeast
cone, horvevcr, was flaming and plo-
ducing irrespirable sutphur f ume -and

similar fumes were rising from the
glo_u- eones and the southwcst grottoes.

,On the afternoon of lfarch 28 the
lahe rvas lolr-er rrith inner nalls 20
feet high. There rvas a heavy fall into
the southeast channel fr.om tire central
peninsula. The centlal cavern $ras
)r igh and tlecp and I cul.r,,nt \rls rrrsh-
ing into it. 'l'he entiro bcrch sorrrh
of the crag-mass where Alex Lancaster
antl the 'r'riter hail stootl on the pre-
viorrs day. ba,l fallon irrto tlrp leko,
rrrocking the lurge half dome and tlre
mushroom is1et. The east and south-
east cones nere ]ess active, there were
6re. -or sjx fountains, stlelming n.as
rapid to thc soutbeesi arr.l smrlie La.l
i ncreased.

At 4:30 p. m. temperature measure-
rlrorrls \\pl'c mu,le with Seger r.OneJ t1.
t,he orifices of the east cone on the lorver
berrch. This cone l.as about ten feet
back from the east cove pver the
tunnel there. ft ryas about ts,o feet
high an.d ten feet across, consisting of
broken stained crusts. The crev"ices
showed a bright cherry red interior by
daylight and there u.-as siight blu"c
fame, but no puIfrng. The glolv was
distinctly less bright than th;t of the
bright lines on thc iake. Segcr cones
were:tttachptl singly by wire to tLe
end of an iron pipe and thrust into
the glow about tliree inches through
a cIa''k two in,.Los rcross. TLe leger
eone in each test was left heating for
five minutes. It rrould bccome red--hot,
ol the,'olor oI llte glow ch:tmb,.r', in
xLout one minute. Four Segnl ,.9npg
n-ere tried as follorvs:

Seger cone of fusing point 1150" C-
no effect.

Seger cone of fusing point 990' C-
no effect.

Seger cone of fusing point 920" C-
blist ere d.

Seger cone of fusing point 890" C-
entl-bent down, cone blistcred and par-
tiaLly meltecl N'ithin the lirst iwo
minutes.

Tempelature of g1or.v chamber hence
over 920' C. This {ilagrce cone was
hrilhtor un l lro jn; hefJre and almost
cnmplntely dark on the flay follou.ing
this test.

This careful measurement was of a
glowing cavity about the color of the
iriterior of the bcnches s,hen thev
break ep.,'. As t he zigzag lines of th"elrlte crusf ar c brightei. their lonipera-
turc must be higher than g20" C.- As
the January measurements macle the
temperature of the lahe three feet be-
lon- the blight lines much lorver than
this, I'e are confronted at once with
the cluery, are not tlie bright 1ines
heatcd by oxiclizing gases, ancl is not
thc thermal graclicnt of the lava at
the actual surface an extraordinarilv
steep oneg

On l;larch 29 at 3 p. m. the lake
nas rising, n ith eighr to t,,n foun-
trirrs rnd the innor Lcnch fif1ccn fcnt
high. Stteaming rl,as now outrvard
f ron both thc northlvest and south-
rvest coves. The central cavern rvas
quiet and appearecl to eonnect through
tci the southlvest cove by a tunnel, f."or
thcre rvas fountaiiring ai the other end
of the isthmus platform joining the
ccntral peninsula rvith the soutlh isl-
and mass. The southw-est cove was
clustecl ovcr antl eontainecl trro smallislrls. fbe rvest pit shoned some sub-
5iflerrce ol its clusted porrd but its cone
and that of the northl,est pontl v.ere
stili glor.r'ing. There rvas much bubblefountairring. An interesting featureof tlrn aa surfaco exhibited Jn section
on the east and n'est walls of the castislanil s.hich rose so suddenly I,.ebru-
aly 18, is that this aa shorvs 

-a 
curved

or humped surface 1orver on the east
art,l bigher on tbe ucsi, unconform:tble
bnneath t he beddcd I,ahochoe lavcrs
alrove. Tt tlrus eppeari ri the ljml of
rts.rrsrng to lritvc suollon up as a mouncl
rvhich sloped torqards the -sinkiirg 

eastr'rrg; th;s mound al,porred as a-shoal
in. thc lake and was plastered by tbelrke l ith chillcd hyers of pab"oel,oe
as .:r lnw islct; u hen llre €aSt c11a
sank suddenly, this hump of aa jn thE
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laho bottom rose and Produced the

table island.'-o; F'l;;t, -Ilalch 3o' jelT' at 3 .P'
m.. t l,e lalie v as l2 f eet b('lo\v t0c

i','1'.1 1'nn"L, cigLi iorrnlains 1\ere ln
actiulr, an'l' rcry r.apiJ buildirrg .ot
l)o|del niches \\rs 1n l'rogress' Quict
f,y,1s15 c,'vercd the !rke' thcro wf,s ln-

Ii,]".",1 st.""*iug in the lrte aftcr-
ntot', s*"tL orotflorts I'rrilt a llt'w ln-

t':;'t;;;; 
-r'urhcrsl. erst and soutlr-

,rl".t. , n,t I lr |qc bnor'l xcular sbore

"."" "r. 
L,uilt Juri rrg ilro uiternoon

,i"it,"'i"., "otn' 51 rermirrg urs out.-

r arcl .trom 1Lq n est :llrLl north\\'osT anu

iir?'.o"trt-'.*t islets rvere nearly sub-

;;t;;' r'unes l-ere thinner' A cen-

l'r"L'i"r.t,ri" Liol,n ar irrtcrv:lls nolth
.t-ilte'iuncllon no;rrt ol lhe tlrr''e rtms

"i ,r," i"x;. TbPrP \ere sprtter g.rut-

i;.;'';";lh;".t, southrvcst, east and at
three loiitts southeast'' .ii i,30 p. m. u itlr tlre ritl ol volutr-

tnol' assislants, I telnP('Tr1ut'o m"asuro-
*"',i-":"" *.rle oi thc starrtling briglrt
ii;;. 

"";;; liie norttreast margi-. of . tle:
.,';^;-;'r;rittg soutberstrrrtd rlong
ii,"'"irtr'",'" oi th,' lrlt" tlrruugh the
*nui tr""rt ''lrulrnol. Five Sc';er co-ne^s

oi irrsibilitics 8?'0', RG0 ' 950"'. ,J/u"'

.n,l fufO C rt"t,'l'lr''ed in llre I'lugged
;;,i ;i " 

one-lr:rlF irrch Lrlr''k ilorr pipt'
fl" oiP" n as sixlY fcet lonl' f!:
";i ti"; d:rbL,l"'l iir llr'' hriglrt flui'l
;;ii "]- 

tic zigzag lirie for {ivc min-
,,t".. i'.t -o'P tlran trrelre lnches of

,l;"''";J ni ti'n f i1'e being ulloucJ^ at

;l; 1l;" to si.ni< 
-beneath the surface

li'' tli"--Lr.". \\rhcn the pipc tended
ro bn sr,rot,t asi,le and crusterl' lt \bas

H"i.o "r.",1r, l"io , r' Lright pr't' r nd

no fourtaitrs brokc ngairrst it excopt

il 
*sm;if 

bubblings Ciraracteristic of
such bright 1ines.-'-lftr" .ip""imcnt was complctelY .srrc-
ccssrul. {or rbe cotres 8ll0o t"6 rG0

*1"." t;urod to pondcr,950'nas fumed'
9;0J bo"t, rnil 10 10" hlistcrerl' TLe
;,';,1,.''xir;,' rrrs thus al'l'ro.ximrtcly
i0id'- a. as th. next ('one jn series
, 1030'r sould I'rohul'ly hlve boorL un-
r,ff", i",1. The l,rlillrt tirrcs arc ltcttci' ri
i..rt lOO" hottei'than tho cherry led
,'f "ii oe llrc bottcb nL:Igma nroilsuloJ
iirrclr 2E rrrrl al lerst 250" botter tlrrrr
it'" i"t." milgrnlr tbloo l'r'et bclorv tho
sr.rface. ls m"ltsutod in Januely'

'i'his aslonislring surfacc grrd jerLl ae-

couts for st-e oi- the cliscrepancies of
thc Jarruery experimonts. wlcu meas'

urempnt viih thormo-couple just at the
lal<e surface gave 1000"f anci meas-
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urement rlith Seger cones Plunged
three to four feet below the surface
rrrd lelt therc lol rs long ls elercn
milrutcs failcd to shurr at,.y tra''e 01

fusiorr otr a corre fusible at 770' C. The
conclusion is unavoitlable that the
brillrt linrs :rrP nliuutcly fountaining
ani flrnring Lttd :tt'c beatcd by uriorr
o I a i t' tt ith escepi ng com busti ble
!ases," The rani.l ltronlh of tbe eesl cove
shorc cone oi tl'i. aflcrrtoorr. Xlatch
30, n-as remalkablc. At 2-p.-m' it rvas
a sligh{ sprlter plsscettl half cilcling
I nichc i ri thc sborc li ne whcl e blorr-
ing, flamirrg. sprrrting. attd cxfcttsive
soinrrin{ o{ I'elc's hrir $ls golng on
tith giral vigor' So rrpidlS. 'lid it
nito u-p that b"y 7 p.t. lLc circlc of
l,,rst rirction had clus"d ort the lale
side mahing a cone sjx feet high .anc1
ten feet acioss thc base, rl'ith an orifice
two feet in diameter in the summit
y,herc thc violcnt spattering had given
rrlace tc I flamo that lose irr pufls onc
i. two f o, t aL,or e tlre hole und w:ts
ot' a lishl, gloctrisb r iolet ' olor'' Oc-
,lesionel" flirr'gs of luvr surmountcd t ho

rim but tlie 
'violent spurting hail stop-

ped. The next morning the conc n'as
r'lest rol ccl,-'i.l,n"foliottitrg relort fl'onr the \\'hit-
net' LrLolrtory of'scismologf is srrb-

mittc,l bv fI r'. l{. O. \Vood:
During'the rr.el< ending uilh \[urch

30 three- local shocks of small seismo-
graphic amplitude bave bcen regist-
3""if . Besicl-es thesc some tt'enty-live
to thirtv oartlr--inrs of a peculiar kind
l,r.r e bcttr not*d. Thcsc :rre n01 carlb-
ourkes as ordlnrrilv interpreted - nor
grr,rrps ol,'eorrspicuous raves of vol-
6anic v.ibration as usually manilestod'
All havo |rr'err ol'iery brief duratiolr
with abrupt beginnings and no divi-
sion into -phases' Thc periods have
been too short f cir measurement on
records as closely rvrittcn as oursr- ancl

their seismcigrafhic amplit-utlcs. have
been very sirai. No explanation, of
their meaning is suggcstetl. But they
are movemcnts of exceptionally feeblc
sorl rncl cI vclY local origi n.

Relistrelion of microscismi" nroiion
:rxJ;I lLat of \ol''arric ribrelion ]ras
been normal a,nt1 rvithout notervortlry
ncculirr.ies. There has Ieon a sharp
slrift in the sens,' ol till to oast nartl
ir.ith no correspond.ing change in the
north-south comPonent.

Very resPectfullY,
T. A. JAGGAR' JR., Director.



TIAWAIIAN YOLCANO R,ESEAR,CH ASSOOIA.
TTON.

T-his societ;' is a voluntary one, made up of sub-
scribers to scientific worli which is beiug executedby the Masstrchuseits Instituie of I'echiology.

In 1917 tht'r.e are about 150 subscribers iir IIa-waii ancl elservhere, firms and individuals. Agroup of firms and persons in IIilo built the main
observatory builrling in the spring of 1912. pub-
lications to date haye been weekly reports sincethe summer of 1911. now reprinted in Honoluluin monthly form. l.he Massaihusetts fnsiituie-oi
Technolog_y will publish annual reports, of which
the introductory number was printed i;1912.

The weekly bulletin as it appears in the Ad-vertiser is reprinted as a leaflet and sent to
regular annual subscribers to the work of the
Association. L. A. 'I'hurston is president of the
Boartl of Directors o{ the Associalion, and Il,. W.
Shingle is treasurer. New subscribers n'ho are
interesied in volcanoes will be welcomed in the
Association. The Association aims: (1) To re-
cord \olpanic aclivity and oarthqucl(es in Ifawaii:
{2) to attrrct scienti6c men hithcr Ior specirl
studies ; ( 3 ) to promote the establishment of
volcano observatories all over the world. The
annual dues of regular members are $5; patrons
o{ the Associatiorr stbscribe larger amounts.

\'VIIIT'NEY IJABOR,ATOR,Y OF SEISMOLOGY,
The Whiiney Iraboratory ol Seismology is

equipped with two Bosch-Onori 100 kg tiomo-
meters registering N-S and E-W motion, a heavy
Omori tromometer registering E-W motion. and an
Onrori "ordinary Seismograph" desigted for reg-

istering strong earthquakes in all three compo-
nents of motion. These are seated on concret€
piers in a closed basement room having practi-
cally constant temperature, beneath the chief
Observatory buiiding near the hotel. Time is
referrerl to a raterl chronometer, checked at in-
tervals by solar observations with a transit.
Both instruments are loaned by the College ol
Hawaii. Tlarvaiian stanclard tirne (H. S. 1..) is
10 hrs.30 nin. slower than Greenwich time-

CANCANI SCALE OF SEISMIC INTENSITY.
Ilxpressed by accelerations measured in milli-

meiers per second per second.

5.O

L lnstrrumental ....... .. . 0.0
II. Yery slight 2.5

III. Slight . 5.0 10.O
IY. Sensible, urediocre . ... . 10.0 25.O
V. Itather strong ....,.... 25.0 50.O

VI. Sirong . 50.0 100.0,
VII. \,'ery sirong ,.. 100.0 250.0

VIII. Ruinous .. ..... 250.0 500.0
IX. I)isastrous , . .. . 500.0 1000.0
X. Yerl' disastrous .......1000.0 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 acceleration,
or rate of change of motion (jerk) reaches that
of terrestrial gravitation.

fn the siandard form of report-the naximum lntensity or acceleration, clesignated by the symbol a,or max. o, is given in the conventional unit, the Inilligai. The nilligal 'is a ireasure bt acctiteratioij
lugh i-hqt 1 milligal :1/l0o mm. per sec. per sec. : lb p per sec. pEr sec. The Cancani scale, iiet,i
deflned in terms of millimet-ers pefsec. per sec., can therifoie be exfressed in mil1igals;y ri,iitiirtvi"irach of tho nmbers by 100.
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Duling the week eniling April 6,
1917, the lava of llalemaumau has
lisen slightly w-ith overflows on the
south, u.'est ancl east, but the clepres-
sion of the lake is still over one hun-
dreci feet. The evidence of rising has
been erratic as in the autumn of 1916
ancl the bench crags are again rising.
This rising of ihe crrgs is now sym-
metrical about a central point in the
pit. This central point is the meeting
plaee of three arms of the lahe which
lie at angles of 120' to ea.ch other.
Bctween these arms are sectors of
bench rqhich are sinking around the
circumference of the pit ancl liftlng
their convergent points near the cen-
ter. The marginal sinking is started
apparently bv w-eight of the overflorvs
ancl increased by weigh.t of ciebris from
the olcl benches and from. the outer
walls. As a result the south island penin-
sula, the crag-mass ancl the east island
are now all rising, ancl the east, soulh-
rvest anil northn'est floors are sinhi.lg.
The rvalls of the inner pit adjacent to
the lahe, cluring one of the temporary
sinkings, are thercfore hiehest near'1he
center of the pit. As usual the north-
rvest and west ponds are the conduits
of uprising liquid lava.

During the rveek, experiments in
measurement of tempera.ture in the
tlepths of the lahe have been con-
tinued, with tlre aid of Co. f,25th
flfantry, 4th Co. Coast Artillery, Ililo
Boarrling School students, and volun-
tary assistants. The net result of those
measurements, made with Seger .cones,
is that the temperature of the surface
of the lake is 1020'C n'hich is 100'C
hotter than the lava four feet downl
below that point the temperature rises
at the rate of 9" C per foot to a ilepth
of 20 feet, the temperature at that
clepth being approximately 1070" C.

Exper-iments n'i1l be continueil to de-
telmine, i.f possible, the temperature
of the lake bottom and details of the
remainder of this remarkable thermal
gradient.

.On thc morning of Marcb 31st, 1917,
thre lako continued reJatively low and
sinking cluring the duy, the inner
bench q'alls rising about 15 feet above
the liquid lava. At times eight foun-
tains rvere in action, a large spatter
grotto and trvo islets were seen in the
southwest cove; elsewhere a new inner
bench about three feet high was be-
ing constructed. The cone in the east
cove had been destroyecl and rva,s cov-
ered with slabs from a rise of the
previ.ous night. Streaming was mostly
slorv and fhere rvere occasional falls of
the spatter bench.

On April 1, at 11 a. m., the lake
was slon-lv rising with few fountains
ancl an inner bench about five feet
high. At noon fountaining hacl in-
creasetl and the lake hacl risen to with-
in one foot of overflow. At 4:15 P. m.
a, collapse northeast developed many
fountains and at 6:30 p. m. a similar
fall took place on the southrvest side
of the east island so as to make com-
motion in the streaning channel there.

On April 2, at 2:30 p. m., the inner
rvalls were five feet hi.gh and stream-
ing continued from northwest to south-
n'est and southeast. There lvas much
activity. At 2:50 p. m. portions of
the bench on the rortheast sicle of the
central peninsula, fell into the channel.
Fourteen fountains rvere counted ex-
ploding at one time. At 4 p. m. the
lake was brimming level with the in-
ner floor on the east.

On April 3 in the morning, the lake
n'as overflowing, ancl at 2:30 p. m. the
inner wall nas a.gain fve feet high
and five fountains were in action, espe-
ciaIly at the grottoes east antl south-
east. At 3 p. m. rapid rising began,
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at 3:40 p. m. tle lake l.as blimming
level rvith the irinel belchcs. arrd at
,l :20 p. m. it s'as ovcr:florryirtg at the
east cove. At 4:40 p. m. overflou,s were
in progrcss on all sirles, the peninsula
crags all appearing sulrounc'iled by
molten lava and from fifteen to tr.enty
fountains rverc irr action. In lle cven-
ing the glorr.ing flolr-s lay on the east,
south, r'est and northrvest floors but
thc lalic rvas about three fer:t dorvn.
Eight to tcn fountains rl.ere in action
antl the oun'cnt rrshcd sryiftl,v frtim
the north bay to the southl.est cove.
Il the southeast chanrel strcaming t-as
morc sl,rllislr. Fourrtlirrs \\ole eon-
spicuous northeast rnd southeast, in
the r:entlal regiolr, and on both sides
of the southrvest covc, A bluo flame
rvas flaring above the northrvest cone.
An ovcrflor'hacl poured from the y,cst
colner of the lake into the rrolthwest
poncl ilclrrcssion.

Ol Aprii 4 thc lake l:rs high but
not ovcrflolviug. It shor-cd some frcsh
oversliatter at the east cove. Therc
rvas still much fumc. lJlxarrination of
the rr-estern regiorr at 3:30 p. rn. shorv-
ed the rvcst ponrl to bo high, active
arrd levcl l.ith the floor around it and
thc rrorthr-est conc I'a.s spurting and
m;tkirrg lott,l bluri irrg noiscs.

On April 5 from 10 to 12 a. m. the
conditions of activitv r.ere mucli thc
same and thc la,he high ri-:ith fivc or
six fountairrs in actiol. At noon and
tlereafter thclc las a sm:rll triekli.ng
overflorv in the'easteln gulch. In th6
depression lilled l'ith fresh fltix's oir
the east side of the east island there
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was a lidge crossing the flos's in a
curve from the east cove northward
shou'ing that the cast islanil mass s'as
rising rrhile the olil northeast bench
to the east of it rvas sinking. There
are great smohe holes yellorv rvith sul-
phur ard alum in thc northcrn part
of this dcpression anil the edge of the
oll bench has been crumbling under
this f aulting movement. The north-
east poinL of the old bench is lising
rvith thc island mass.

Loohing from the nor:theast shore
of thc lahe at the centt'al region, a
large fountain llas seen to burst occa-
sionally in thc north central part of
the lahe. This harl some resemblance
to the "Oltl Taithfult'of former vears.
fmmense balloons of leathely "crust
welc inflated by gas ovel the center
of the lalie, then they rvoulil collapse
antl a grcat forntain rvould break
through the rirelt bercath. On the
northeast rampalt strong grotto foul-
lrirrinl rrls thlorring spattpr lumps
ovel the bank and these tentled to blor,v
blisters one to three inches across.
Thele was another glotto farther north-
east emittirrg roxious fumc.

On Friday, April 6, 1917, the inner
littie variation. The seismographic
amplitui'[c of vo]canic vibrations ]ras
berch rvas 10 feet high and sinking
increascd this to fifteen feet. On this
dav it bccame evident that the inner
walls r,ere higher (20 feet) near the
centel of the pit anil sloped rarlially
to lorr,er Ievels rvith refelence to the
lalie at the enrls of the three arms.
illho summit of the ct'as-mass s'as un-
qucstionabiy rising. Margintrl over-
{lorv r-as Cisplacing the beirch magma
so as to squeeze the pasty suJ-istance
bencath the c.rags out torvards the re-
g-ion of ccntral lahe bottom. 'lhcre
were fountains southr-est, northeast,
east and southeast. Stre*ming rvas
flom the nolthrrest and rvas rapid in
the soulheast channel. There n'ere oc-
casional falls from thc raisecl ram-
parts.

The follor.ing report from the Whit-
ney Laboratory of Seismology is sub-
mittecl by frlr. H. O. \\rood:

l)uring the u.eek-interval ending
with April 6, six loca1 earthquakes of
small seismographic amplitude have
been registered. The motion of mjcro-
seismic roraves has been nolmal rl'ith



been steadily larger than normal but
without rcaching unusual magnitude,
and q'ithout conspicuous storms. 'I'hele
iras been a sharp and consirlera,hle shift
of the pens jn the sense of tilt to v.est-
n'ard followed by a shalp rcturn. The
net change is irrconsidorable. This ac-
tiorr rvas conlin.eil to three davs in the
middle of the intelval.

Technology Station, April 14, 1917.

During the w-cch enrling April 13,
l9li. tho lrrr [ake hac coniinrreLl strg.
nant at a depression somewhat over
100 fect, but rvith a general teniiency
towarrl slieht rising. The thrce sce-
tors of berrch magma tipped. respectivc-
ly by the east island, the south pen-
insula ancl the crag-mass have contin-
uerl to rise in the cortral legion of thc
pit ancl sink arountl the margins so
that iren' islcts ard isthnrises of rtrised
lahe bottorn tend to subdivide the lake
into thlee pools north, southn-est and
southeast. The lake has fluctuatecl in
height through a lange of 15 feet.

'I'he experimental n-orli of the r,r'eeh
has been dircctetl to continuecl explora-
tion of the thermal gradient of the lava
lake using the Bristol electric thermo-
couple. Tcsts in the laboratory shorv-
ed that this instrumelt could be used
nithout appreciablc elror by sellatat-
ing the coltl juirctiol from thc hot
junction n-ith a consitlelable length of
copper rvire. Accordingly on April 13
the instrument y,as thus alranged at
the lake margin in thc erst cove, tlre
t-ires covered rvitli asbestos being led
through half-inch iron pipe. The terrn-
inal n as thrust through a three-inch
crust rvhich on that morning tenileil
to cover the q,hole southeast pool.
Trouble rt:as experiencetl thlough burnt-
out insrrlrtion lrrd thc tem!er.rtulo
measulement madc is onlv tentativc but
it indicated a temperatuie of 700'C at
a clepth of one foot below the thich
crust and over 900'C at a clepth of
three feet. Thi.s suggests that the radi-
ation aircl cooling effect of lalge crust-
ed aleas is effective immediatelv he.
neath the crusts for only a fcr{ inches,
nhile belorv thcre is a graclual rise ol
temperature. This chechs rvith the
measurements of Januar.v rvhich shon'-
ed a lon- temperatule just under the
surfacc crust. On thc other hancl thc

sulface of tlo lake, r-hen crusts are
tearing anrl sinhing, becomes very hot
not only by oridation of the escaping
Iitscs but alsu tlrrough the r:r1,id r'isi n1
ol th,, lirlrrid melt from seveltl I'cet
dorvn n-hich replaces the less hot sur-
face licprid. This surface liquicl im-
medjately undcr thc crusts is heavier
than the mcli belon' and cluring gen-
eill tlistttrl'lncc uf fourrdcrin3 cr.x515
nrust gu Ju\^ n \\ir h tLp crusls.

That the crusts on sinhing becomc
ccntels of soli<lification of lava u'as
sho\r,n in one of these exlicrirncnts. trive
feet of the end of thc pipe rras covereil
with a thiu shell of solirliliecl 1ava. This
was thlust bach into the lahe and lcft
for ten ninutes in the melt beneath
tlie crust. On r.ithclrarving it the lava
:rccurnulrriorr hr,l tri1,1etl in tlrickness
s)rorr i nt hou rr pid ly lr r a nrr tia lly
r.,,oleJ ir ill lct as a nuclous of solir[-
i6cati on.

An interesting phonomenon observed
with thjs apparatus r,r'as thc immedi,'ate rise in temperature, by about 60.
C, of such a lump of lava oir the end
of the pipe v-hcn jt was rr-ithdralvn
frorn the lahe and exposed to the air.
In spite of ra.picI soliclillcation the tem-
pelature losc, Thc meaning of this
appears to be sucldcn oxidation in air
of the gases and also possibly heat of
cryst a1l i zation.

On Saturday, r\pril 7, 1917, the lake
appeareil loner than on the previous
day with inner bench 20 feet high il
the southeast channel, celtt'al and
southeastcrn caverns both open and
shon'ing inrvald streaming, and south-
tl'cst islet stancling a,bout eight feet
abovc the lake n-ith slight overhang.
There las a heavy fresh tumble of
loclis flom tire southeltr Januarv berich
to the floor lielorv. It was becoming
eviclent that thcse border tumbles, l;ike
l lre ovol dn\r ol otlror occusiorrs, lct aS
loads to reight clorvn the bench magma
and force tire stiff uncler-fluid torvarcl
the center of the pit-in otlier s'ords,
to folt-rc up the lahc bottom. These
fresh-fal1er avalanche heaps appear aii
alound the pit along concentric clo'wn-
suulien blocks of bench backed by huge
clevasses rvhere these blocks h.ave part-
et[ firom t]rcir f olmcr attachment to
the old r-alls of Halemaumau. Tlie
northeast bclch was subsicling below
t)ro 151_11 .L.',' The rrolthoasi point,
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on the other hand' was rising along
*'ith the east island. The northwest
arm showed a platform of recent over'
flow above it and the northrvest poncl
was covereil rn-ith l'ecent overflows
from the west cove. The crag-mass, in
lesponse to this rveighting, shon''ed- in-
creasecl tilt westrvard.

It has recently been notjceil that
glapevine stalactites, such as are com-
mon jn lavn, tubes, have folmetl since
January in shallorv cavernous spaces
betrvcen lava flows of the northq'est
brohen bcnches. illhis indicated. tlLat
such staiactites are not formecl by
s'atel drip, but are a pecul:iar type of

, feet and formeil a secondary correlet
uniler the f ormer cone. The f olmer
cone clung to the wall like a brachet,
a mele shell of its former struoture,
but from its under side hung many
grapevine stalactites one to trvo feet
long and immeiliately over the active
flaming under-cone. Apparently the
great heat flom below had produced
i;efusion in the upper cone shell and
so developccl in only three days fu1ly
formed stalactites of this tYPe.

The southq.est benches hail sunk and
openecL crevasses at the base of the
outer Halemaumau rr,all so as to sr-al-
low the heavy talus slopes rvhich hail
been there. Therc n'ere nelY crevasses
also at the basc of thc south rl'ail.
The northrvest cone r\.as puffing anal
occasionally lava spurted. from adja-
cent holes in the floor. At 2:30 P. n.
the southeast arrn sank three feet antl
there was a heavy fall from the east
point of the south .islancl mass.

On April 8 these tumbles into thc
lalie became very numerous and at 2
p. m. it was found that immense fa1ls
bad taken place from thc south side of
the east island aniL the north sicle of
the central peninsula. This last tum-
ble nearly choked the channel leading
to the southeast alm shorving how
shallolr. the ccnter of the lake rvas. The
promontory making out from the crag-
mass hacl also collapsecl and was now
represented by trqo islets five feet high.
In the southeast arm the strcaming was
from the southeast cove, the ceirtral
caveln and the central channel, the
three streams convergent at the east
cove. The bench rvhcle experiments
were made during the prcvious weel<,
around the south base of the east isl-
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and, liail now entirely fal1en away. At
4 p. -. the lake was sti1l sinl<ing, thclc
were more falls from the southeast
point and the channel leading to the
ioutheast arm xras nearly c1osecl.

On April 9, at 2 p. m., tlie streaming
in the souiheast channel n'as teverset.l
and pouring rvests-ard to the central
cavern. The elcvatior of the entrance
from the centt'al regicin to the south-
east channel $ias now complete so that
au isthmus connecteil the east:islancl
anrl tire south island inass. The inqer
tenches s'ere 25 leet high irr pl,roes.
At 3 p. m. there u'as a small avalanche
undei the east rcst housc. At 4 p. m.
there rvas slight flow across the isth-
mus from thi north but the main
stleaming in the southeast pool rvtrs
e astr.ar-d from the central cavern. 'fhe
lake vt'as vely quiet. A rhythmic foun-
tain rvas plavine in the rrorth ccntral
region anil there rvere shore fourrta-ins
south$'est anil southeast. Streami.ug
rvas outu.arcl from a dark skin across
th.e nolthern part of the hhe. A frt'sh
tumble from the beuch had left trvo
i'ocky islcts in the southeast cove. l\crt
to the northrvest cone a smal1 arca
cif floor over the northwest poncl hatl
,'ollut'setl lcavirrq a glou irrg pot.

TI',' specla.''rlat' l'ertttte qf 111i5 evlr-
ir,g rvas a revivel of the northr:lst ces-
caile f"oto the 1a1'e into an incliired
chr,.te under a broad alchecl cavern at
1he northeast poiirt. Just south of itlis
point a nerv pit hatl opened -20 feet
in cliameter aiil tLis l'as fuming :rnd
ilaming vigorously. Looliing down_into
this pi1 at clusk the lava or' the chute
could be seel rushing silcntly east-
rvaril lihe a mi11 sluice, at a clepth of
about 20 feet, rvith glorving gases mak-
inl a lorr roar lil<e a {ul'ttrcc and heat-
i ng the i nterior of the pit to j ttcan-
,les.en,.e. Abovc the :ases cundense,l
to billorvs of dense white fume s-hich
rose lapiclly in unusual volume for Ki-
lauea. -A ieu'feet to the west of this
pit was a sulphur hole also glowing.

On April 10, at 4 P. m', the lak-e was
still low but showecl rising tendency,
with a nerv low inner bench v'hich had
buried the soutleast islets, blockecl the
entrance to thc southeast cove antl lcft
a small pool at the inner encL of that
cove. F-our islets lay in a line frorn
the southwcst cove to the center of the
lake and a rampart grotto x'as build'



ing betn'een the tn'o northern ones. The
cone in thc n-cst pond hacl briilt up and
no$/ shor{.-eal a flaming triangular gash
f;leirrg *erl rrlrd arrd revealing Flusto|s
of grapevine stalactites insicle. The
bench on the north side of the north-
lr.est ai:m had coilapserl and the high
hlolien rrorthrvest berch ol Janu:rlv wts
further split crossu.ise. The nortli part
of the lalie l.as stagnant, tlie northeast
pit quict and the northcast cescade
Iocality n'a.s fountaining violently I'ith-
out inrush.

On April 11, at 11 a. m:, the lake
u.as still lorv but shorved further evi-
tlence of rising in fresh bench oonstruc-
tion. A halclenetl flow from the central
rcgion 1ay across the channcl isthmus.
A high half-dome had been built
against the central island. Heavy
clusts over the east cove suddenlv
broke *-ith a gush of gas and louil
hissing noise; this rras foliowed by
violent spraying, the crust broke up
and founclerecl, an active fountain de-
veloped and this misrated to the bank
rthcle it expended itself by building a
slight crescent rampart. A sudden
sinhing of the main iahe s'as not shared
by thcr southeast pool, indicating that
the isthmus is uprai-secl lake bottom
arLl not an arch of crust.

On Thursdav, April 72, 1,977, flom 2
to 3 p. m., the lake I'as seen to be
deflnitelv higher. Streaming llras out-
rvard flom the ccntral cavern but there
$-as founteining insicle. The northeast
sulphur hole r'-as crackling, fuming,
gluu irg arrd ,.ovcrcd u ith l,right yci-
low subUmates. A strong "sweet"
sulphur odor came from this hole quite
distinct flom the ordi.nary sulphur diox-
ide. 'l'he northeast pit n'as entirely
inactive and shor.ed blacli pahoehoe
on its bottom rvhere the sluice rvay had
been. The northcast floor of January
shor-ed n'hitish hot areas vr'ith cherry
red glo$i in the cracks one to three
feet down. No odor $'hatever was de-
tectable in the hot air risilg from these
cracks. The north chasm showetl a
broatl soliclified festooned overflow
from the lahe but no activity or fume.
At 4 p. m. the lake w-as rising ancl
Ievel lvith its inner bench.

On April 13, from 9 to 11 a. m., the
lake n'as relatively high and rising.
After 11 a. m. a torrerit poureil from
the north across the isthmus to the

lava drip, probably occasioned by re-
heatJng due to oxidizing gascs. Iu
proof of this, the cone on the north-
east corner of the west pond showed
on this day a remar.hable collection of
these stalactites. Three days before the
west pond had been level with the floor
arouncl it, but norr it had sunk four
southeast pool an<l rising from that
time on brought the level to within
ten feet of the floor level at the east
cove. In the morning the southeast
pool rvas heavily cmsted from shore to
shore. About 10 a. m. this cover broke,
n'ith violent gas cscape and liftirg of
crusts, follon'ed by a breaking up with
intense evohrti.on of hcat and bubble.
fountaining, as rvell as grotto fountain.
irg. The deflated pool'sank two fcet.
This spell iasted ten minutes ancl then
crusting set jn once morc, to be finally
broken up by the floocl from the north.
The northeast sulphur hole haal develop-
ed into an open flaming pot. Theie
w-as rampart building at the islets and
to the northeast ancl southwest.

The follou.ing report from the Whit-
ncy Laboratory of Seismology is sub-
mitted bv Mr. H. O. Wood:

Only three local eartlrquakes, all of
smal) seismographic anrplitude, lrrve
)rppn yngi5telcJ during tho ueok inler-
val ending witb Apr il J:1. A small
number of jndeflnite rva,ve-groups of
lesser magnitutle also lvere recorded.
For the most palt the seismographic
ampJitudes of mic roseismic wa ves a nd
waves of volcanie vibration have been
normal but in the early part of the
week-interval moderately large motion
occurred. ln thc fir'si. part ofthe vnok
there l'as a marhed shifting of the
pens in the sense of tilt to the east'
and then to the rrest. follon'etl by a
steady run rvithout notable net change.

Technology Station, April 21, 1917.

During rhe $sq11 errding April 21,
1017, the Halemaumau lave lake has
continued to rise slowlv. and this ris-
i^ng no.w apnears lo he growing steaily,
folloning the slagnation and irregular
fuctualion of the equinox period.-thd
inner berrch of overflow wis 101 feet
down on March 30; this bench had
been flooded on March 22 and was no{
again overBowed until April 2. The
deJinite riso which begrrr'on April 1
amountecl to 14 feet of actual coni

4t



struction in seventeen rhys, ol a rate
of one and a lifth feet per day.

On Satulda.y, April 14, at 2 p. m.,
the inner bcnch rvas seen to have beel
ovcr'florved east anil southeast, the lake
now being five feet belorr it. The
southeast cove was norv a n'iche r'vith
a hard floor and no liquid pool. The
isthmus separating the southcast pool
from the main lake lvas pronounced.
Thele uele now three islets iusteacl
of four iir the mairr lahc, the two mitl-
dle one.s being unitecl apparently into
an island at the eirtrance to the south-
wost arm of the iake. Thele r.as a
smail islet a,t the entlance to the north
arm, antl the older south*.est islct rvas
still in place. High spatter iralf-domes
were building on the certral islancl ond
on the east shore of the southrvest arm.
A shore pinnacle stoocl out from the
northeast ba,se of the crag-mass. The
central cavern was again open anil
fountlining u'ithin, with outward
streaming. Smokc was abundairt.

Upright laminations in the jointing
of the brolien southern facc of the east
island, at the level lyhere aa lava oc-
culs on the opposite sitle of this up-
raisecl mass, may probably be account-
ed for by supposing them to be the ac-
cumulation of foundered crust of Jan-
uar. These crusts sink at the lake
border and were doing so continuously
at that time on the northeast banks, in
the region later uplifted to form the
cast island. The sinhing crusts may
be laid against the precipitous sub-
merged lakc borclers in more or less
upright layers, and so build out the
banks during a rising periotl. This
would account, at suoh a period, for
the invariable coirtracting of the lake
anil the widening of the inner benches.
Such benches are alrvays buiit at the
shores torvalds'r.r'hich the streaming
ancl sinking proceed.

On Aplil 16 there n'as strong rising
which obliteratect the southeast niche
and flooiled the south floor from both
the east and west sides. An overflow
at the east cove poureil thlough a gap
in the lower part of the sunken north-
east bench of January making a small
leaf shaped flow on that bench under
the east shelter. A new inner bench
was constructed around the east islancl.
The northeast sulphur hole lost all glow
and became a ileacl cavitv. New benches
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were built at the nolthrvest and west
c oves.

At 2:lt0 p. m. on Tuesrlay, April 17,
the three islets and the bench around
the southeast pool rvere eight feet high,
streami[g n'as from the central cavcrn
in a curve nolthn'ard, rvhcre a foun-
tainirrg grotto rvas revealctl uncler the
ceutlal isthmus. Streaming in th.e main
Lrke was flcim the north and the south-
n'est arm tl;as stagnant, I'he southeast
conc was norv ring-shaped lvith a cen-
tral pot. The southcast side of the
clag-mass hppeal'ed much fallen av'ay.
Splashing grottoes rvere building on
tlie northeast, \yest, south$.est and east.
A portion of tLe banir at the east cove
collapsed ancl blohe up the heavy crust
on the southeast pool. tr'umcs lLatl
greatly diminisherl. The southeast high
bench rl'as gaping arvay from thc wall.
The rlepression of tlie southeast pool
rvas 105 feet. The noises r'vere of grot-
to splashing; and occasional tinhling
falls of roch,

On Aplil 18 from 10 a. m. to 1 p. m.
the pools rose from a level four feet
bclow the banhs to brimming and then
strong overflo\4'. Thereafter until 4
p. m. thele was subsidence ei.ght feet.
The thlee central promontories have
continuetl to rise and the border re-
gions of the benches to sinh. There
wcre rlow only tlr-o islands in the main
lalie, in the center and southwest arm
respectively, and both of these were
flat-topped and larger than before. The
nolthern island appeared to have becn
submergetl. At 11 a. m. the southeast
pool rvas flush with the bench and cov-
ereil with a crust four inches thick,
brou'n antl 1lbrous, r.hich incessantly
crachled, thron-ing up hundretls of tiny
fragments either from oooiing stlcins
or burstiirg gas bubbles. This heavy
crust extended for 150 feet across the
poo1, was arched up slightly by the
foaming lava beneath, ancl was kept
broken arouncl tlLe edges as it rose
along cracks where a sluggish pudding
of lava f rom beneath woulcl well up
with hissing gas pressure. Occasional-
ly at long intervals the crust woulcl
break up all over ancl f ouncler with
fountaining and tremendous evolution
of heat.

The northeast point of the January
bench had now become a pinnacle fif-
teen feet higher than the bench antl



March 30, 1917, 7 p. m.
feet away.

Flanring and spurting bolder cone, East cove, 20
Exposure 30 seconds.-Photo. Jaggar.

March 30, 1917, 6 p. m.
feet away.

Ftaming and spurting border cone, East cove, 30
Exposure 90 seconds.-Photo. Jaggar.



April 5, 1917. Aa or block-lava pedestal of East Island. (See Feb. l8 and March 24,
this Bulletin).-Photo. Jaggar. Note contrast pahoehoe overilows in foreground,

and layers of pahoehoe in cliff.
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blocks of lock occasionrJly fe1l from pool, nhich was non, very hot and
j,1, l',,:. 1lj smrll 1,it .on ils sorrl L si,tc. ,.uv"rnJ ,, Irt, blr;il".",i;', r,esrounsrre over'I1u\l s on ,ris _tlay pourcd to rvhich. mo'ed rapirlry to a"nen- grottorIrc rortlrocst nrrg rrrll but'not throrrglr :rf the suutlreast'cr;j of rti"'l,rot. Thetlre .g:r1, rrrd tlroy lillcd l lre fleplcssiorr sltins apl,carcd t hin arrd hl.istele,l. Tbe' rt the Lott'm of the east gulcli. FJorvs lahcs 

'.ere about four feet belorv theirpoured from trre east anii fro- thc bariris, Iive or six fountains r.cre inrvcst a shcirt clistanco ove. the south action, therc rverc o".n.ioliur rro"a."floor. The -'r-cst poncl ..rrdcr the high i;;binr, a rampart enc,i'cretl ilre south-rvest *aII of Jralemaumau ro-as cotered n,est a.m and the.e u-as 9lon, aridrvith ner.r- lava crusts at a high rewel, flame ui trr" ;"oTir;.".;'i"oo.l st".o--rls r\''as also the northrrest pond. The ing i' the ,.ui" i;k;' n-is soott rvarcl\\'est co.e rvzrs built high and had in .riih -uch bubbre fou'tainins near thejts srrmmir r smrn ,"roiinr arrd fiam_ "";i,;llri;;j.""ir,""iii,i"lll iJ.ril,,iliirrg,hoie btowirra noi.itv. 
";'i ii;" ,;;i; ;;;..'ur' the eo.r,r peninsura \\usrvest co'e *'ns arso biowing. rnere r.oie, aird turnhled in the mirtdle anrlr'as overflon' in the 'ortlr. ;l;.-.-"'il ;;;il;g strongly. There rvas muchthe rnait lal<c thcre was _muoh fo.,"- i"nii". smoke flom the north inler wall.ttrini.g in the north centr'al 

'egion and irr""L *,"r" no fresh overflorrs a'd theagalirst its l'cst. soutliwest anrl south- r"t;-";p;;r;; jirrkin"g't,i"'1i," utt""-east bantis. Evervnh.ere. lrrere *n. n"o-nn, t'ri'i;i;.;;;;i',;g ii'r,lJ" ,."p;arystlur: jrls nressrr.p rrirL.blouing.nois"s a,,d overflorrcd tto onti."'"ouil,nr,, nn,ta,ldcd to llre 1,lxc!i11* of the l'utinlain.. 
"o.r", n f oods, pourinS ,gui;.. through,\t (i :.'r0 p. m. rh"r.,. lc. a loavy L" ,i"rii,"..i'*'.;';;,i jlfiiiy .,,,r."arai:rri,.lre irrru llro take from 1.ho sorrili i;; ;;" leat sl!pnU-non!oi'it,o .trno-o:rs1 sidc o^1. tlre cl.xg-11rss lnllotved lry ,.i bonct.ruIournnt tourrt:tnrir,.. At ti:30 p. m. 'Orr Al,ril 20 at 2 p. nl.. llr,,r.e nco

ll:_!:l:], ".]:,fl:_-1li':..th side # tr,u ,r"#'"ocri tumbte at the edse of theersr rslrnd (.oll:tr'scd pn masse lrrd c:rr._ lrke rrnder th" nrsi;;; ;;-,ho lighried. 2rtr.r' nru,.lr' uf r t'" i"r f.r.u..- lrrr -llif ,Jr.t borrr.h. Strelpin_ l.eslourrsme,li,clelv nn up\\elling ot tavr.srarred :;;;;;-t,; ,"i,i" i,r,rJlj""ll",'1i,,r,,, ,uo_ttt ,tbp s.urrtlrc..tst p(,ol at l,hc istb.us n*i 
-ir'*ar,l 

the southeast sltt;on. Trroantl during the evening the sluggish i.ltft'";u_purt grottoes had been builtrrustirrg r'rlricrr rraJ been chl'acreiiiti" 
","16" suuthnesr. There rrrs a rroiseof this poo-l gave place. to. strong, irot Ji ;rr?rraot grinding crust at the eastsf lormirrg f rnm 1,,6nr rlre i.r hmtis, .:,. ",,,r 

'"i 
trr" i,rit""i pJii. ",Ont, 

,,rnplying appu'entir- tbat a,t_u.ner'naa p""tti.'ee fountains 
"-i."';".-'"';l"ti.irilopencd cotnecting the trro lak-t-s. Therc T1.."-'r,r, rnuch smoke in the central\\:rs a lcndprre v to u hi'rpoor 1,111p1n p;;t-"il;;'';ii' ,,,;";; ','i,n"'io,.,5.".1,

in the southcasi pool. ivest southrvest and northu_est. Stream_
- r{easurements,2 to 3 -p.-.on Thu.s- ing in tbe main rake-was 

-irom 
norilr,la.r.. \pril^ 19. ltll7,. sirowed 1be lp_ to"sourh ;.;*ih"'t-"rfr.-"""* aboutl)ressron or fl]e southeast pool to bg three feet high. The south floor was87 feet belon' the southeast rim of Ha- fast witlening? .",i"g't""ir." i]urial oflemaumau. The nor.theast pinnacle rose the southern"tumble] - "--- "

trbove the lake :13 fect, the east israncr rhe following ."fo"t r"o- flre wrrit-5t feel and the cral mass b+ t.eet. :rev l,aboretory- of'S"i..oiogy is sub_These measuremcnrs ilidicrted tbaai;; -itt"i- by M11 r]. O.'#""i!,east island had risen 28 fcet _ sir.. Duling the week_interval ending lvith
i'nT"5,J3;,.?,1;:'"'i ;Jl*:ffi,i""'.1 'fjj; *Jl il_r:"l r;;;i;;;,h'q,a'kel.',r5 yq1,
we'e 380 br-220 reer,"t.11";;l; r:j,; ;l:il ,""ii'J,T,"&:1,:';,f#ol,ljirr"" ll;:800 bv 250 feet; the 

.central 
an,r south- il;"# wave-groups of indeterminateuest islands in the maiu Iake wele;;;r#, .. an,l e-\ccedirLgly smrll am_t'ach 60 leet loug. 1,litude. Il,icrose.ismic moiion bas beenThe babir of tho soutbeasf _pooJ bad irormai to -n.eak i; 

'";;;gy:" "Vorcanic
entir.ely c.hanged, streami,ng liva was viblation has varied f rom normal topouring through a tunnel 'under the moderatery ri"o"g 

-"uroir]--iiil 
"to.-*isthmus from lhe main rake into this 

"r rf.o"gd. tremfting- itrere-iias neen
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1itt1e or no net changc in pen-shifts in
the sense of tilting but in the eo.rly
part of thc jnterval there rverc pro-
nouncecl shifts rvith strong cliurnal
movement. Tn the latter part thcro
has been little shifting of either solt.

Technology Station, April 28, 1917.

During the rl.eeh ending April 27,
1917, the lava lal<es of Halemaumau
have maintained thcir level at about
90 feet of dcprcssion without markecl
net lising. There have been fluctua-
tions from day to day n'ithin a range
of 15 feet.

On April 22 al 2:30 p. m. the inner
wall r,r-as 15 f eet high, the southeast
pool r.as quiet ancl the main lahe ac'
tive. The central isthmus had sub-
sided on its noltheast sicle so as to
shorv a slope in that tlirection and a
breah on the siile of the central pen-
insula. Thc tunnel connecting the two
lahes appealed to be closed. There
was stleaming flom under the south-
east banh ald slon- rising during the
afteluoon so that at 6 p. m. the lava
of the southcast pool n'as within seven
feet of the inner bench.

On April 13 at 2 p. m. both pools
rrerc quict, rvith barks about ten feet
high and fumes tJrich. At 't:45 p. m.
there r.ere numerous fountails in the
rrorthem part of tlie maln lahe and
amorrg these a largc rhythmic dome
foultain having the aspect of " Old
Faithful." The central and southn-est-
em islets stood tcn feet above the lahe.
The rrest conc shorred one glow spot
on its southwest side.

On Tuesday, Apri.l 24, at 2 p. m. the
central cavern open to the east cxhibit-
ed continuous boiling up of lava anil a
current poureil out of the cavern and
across the southeast pool to the north
l'here it expended itself in. a line of
tumultuous f ourrtaining and down-
suching at the south base of the east
islancl. The main lahe was quiet and
smol<y and someu'hat higher than the
southeast poo1, the latter exhibiting in-
ner nalls 15 feet high. At 2:30 p. m.
a portion of the bank collapsed at the
extleme southeast corner proilucing
short'liveil f ountaining.

The northlvest cone was now a tum-
bletl group of pinnacles and the west
cone at 4:30 p. m. was heard pu{Iing,
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intlicating ris:ing gas pressure. There
rvas high crusteil lava in the rvest antl
northrvest ponds, a nerv high bench en-
closed the nolthwest arm and there
rlrere recent flox's at a high lcvel iu
the north cliasm. On the northeast
margin of tlie lahe a high ring-sha1,red
cone had beeu built I'ith an open flam-
ing orillce on top.

After 5 p. m. the rising in the main
lake grailually reached the isthmus level
antl then the lava florrreil across the
isthmus to the southeast poo1. The ar-
rangement in this pool r'as peculiar,
trvo open glon'ing caverns, one above
the other, leailing into the rrolth side
of thc isthmus. tr'rom the lou-er of
these there appeared to be an outrush
eastward. of gas antl lava on an uP
grade ancl tlLis deflectecl thc current
from the central cavel'n so as to pro-
cluce a succession of s'aves and noisy
longshore fountailing at the base of
the cast isiancl. l'he rising ancl over-
florving from the main lalie gradually
stoppecl this process by drorvning the
lorver cavern, but the upper cavern
then procluoecl a sluggish cascacle out-
rvard into the southeast pool. When
the torrent had pourecl completeJy
across, the longshore fountaining dim-
inished and the central cavern became
dron'ned. A slorv cullent southeast*arcl
replaced thrr f ormer arttivity. The
southeast cone continuecl glorving and
flaming.

On Aprjl 25, I9I7, at 3:30 p. m., the
banhs of the southeast pool rvere only
five feet high and again it rvas cliviiled
from the main lake by the isthmus"
The southeast grotto vias active ancl
the streaming towards it, There was
stcady loud hissing from the rryest cone.
Fountains in the main lake playecl near
thc midclle islald, against the northeast
rrall and in a curtained grotto north-
west. The northeast cone rl'as nearly
closed above but showed open gashes
below leading to ialge cherry red in-
candescent chamber'. Seen from the
northeast bench, the great western
crag-mass by tilting rvestwarcl hatl en-
tirely changed in profiIe. The lahes in
general appeared crusted and rising.

On this day the south face of the
east islanil was visitecl ancl the upright
layers loticed there were verified as
consisting of rravy crusts of vesicular
and tleeply oxidized lake lava plaster-



eLl agajrst the upriglit aa hillock tliat
fornrs the fourrclation of the island.

Theso layers appear to bc the sunlien
cmsts of the January activity.

On April 26 :rt 6 p. n. the lake hacl
subsicled, the fumes ll-ele thicker and
the inner benches 10 to 15 feet high.
The sciutheast pool rva.s crusted, but
occasionally a fountain burst in the
southeast (iorner. In the main lalre thc
strearning r-as flom nolth to south.
The grent noltheln rhythmic fotntajn
played at intcrvals of flom 50 to 60
seconcls rvitir br-rbble fountai ning be-
tn-een the largel cxplosioris. The cen-
tral crags rrere mole broken and shol'-
cd yellov. sulphur stain extending to
the flat south of them, The centtal
and southn'cst islets rose about ten
feet above th.e lake t'ith ovclhanging
l.alIs. Thele l'as active bombardmt-:nt
at the soutliu'cst bank, cultainerl grot-
toes io the nolth, and live or sjx foun-
tails in a,11. At 6:30 p. m. thc eentral
islet collapsed boclily into the lake pro-
ducing a v'ave antl a short-livecl effcr-
vcsccncc. No trace of the islet rvas
left. The r.est cone \1'as flaming
through filagree fused openings. The
nortirrvcst cone \lras smoliing. The
rortheast cone $ras flaming and spurt-
ilg and tl:e southcast conc flaming. The
southcast pool sho$.ed streaming out
flcm undel thc isthmus and oocasional-
ly tbe cmst ri ould bleak up with crach-
ing and foundering.

On tr'ridav, April 27, at 11 :30 a. m.
the lalie appealerl still lowcr ald morc
srnoliv u ith i.lner c1iffs 15 to 20 feet
high, very slight streaming, a few
fciuntails at the Olcl Ttrithful region
antl irr the glottocs, and no trace of
thc central is1ct. The southeast floor
rr-as smokirig strongly. Thcre were
nor- clisjointcd small crags cast, south-
east, nolthr-est of east island, llest,

northr-est, and north. The progress of
cerrtral uplift of the erags has cle-
veloped trvo markecl bench 1evels, a
rren-er inlcr onc 10 to 15 feet high
corresponding to the level of the isth-
mus bet$.een the trvo Iakcs. The higher
one, in places 20 feet high, correspodds
to the Ievel of the floors south and
east. Still higher locally are the Janu-
ary bcnches irortheast a,nd southeast,
and the extensions of these north and
northwest are no$r becoming upliftecl
crags. At still higher levels arrcl at
highcr angles of tilt are the January
clags. The general aspect of the pit
as one approaches it from the south-
east gi.ves the imprcssion that it is
extraordinarily chokecl rrith cra.gs ancl
benches, but from the southrvest the
main lalie is seen to be still a large
body of liquid lava.

Thc follou,ing report from the \\rhit-
ne,v Laboratory of Seismology is sub-
mittcd by I'Ir. II. O. Wood:

During the rveek-interval ending rvith
April 27 rine local earthquakes have
been registerecl, all of very small seis-
mographic amplitude. There have been
recorded several very small wave-
groups of doubtful character besicles.
Ilicroseismic motion has bcen normal.
The motion of volcanie vibration s-as
stronger than normal in the middle
part of the interval but nas normal to
subnormal at the beginning and end.
During the last four days of the rveek
there has bcen progressive shifting of
the pens in the sense of tilt to n'est-
x'alcl, Earlier the registration n-as
nolmal. Of late there has been no
notenorthy net changc in the north-
south component.

\rery respectfully,
J. A. JAGGAR,, JR,.,

Director.
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IIAWAIIAN VOLOANO RESEAROII ASSOCIA.
TION.

This society is a voluntary one, made up of sub-
scribers to scientiflc work which is beiug exectteil
by the Xlassachusetts Institute of Technology.

In 1917 therc ar:e about 150 subscribers in IIa.
waii and elservhere, firms and individ.uals. A
group o{ firms and persons in IIilo built the main
observatory building in the spring of 1912. Pub-
lications to date have been veekly reports since
the summer of 1911 now reprinted in lfonolulu
in monthly form. The Massachusetts Institute of
Technology will publish annual reports, of which
the introductory number was printed in 1912.

The weekly bulletin as it appears in the Ad-
vertiser is reprinted as a leaflet and sent to
regular annual subscribers to the work of the
Association. L. A. Thurston is presiilent of the
Board of Directors oI the Association, and Il,. \Y.
Shingle is treasurer, New subscribers I'ho are
interested in volcanoes will be welcomed in the
A.ssociation. The Association aims: (1) To re-
cord volcanic activity and earthquakes in llarvaii;
(2) to attract scientific men hither for special
siudies; (3) to promote the estabiishment of
yolcano observatories all over the world. The
annual dues of regular members are $5; patrons
of the Association subscribe larger amounts.

WHITNEY LABOR,ATOR,Y OF SEISMOLOGY.
The 'Whitney Laboratory of Seisrnology is

equipped wiih two Bosch-Onori 100 kg tromo-
meters registering N-S and E-W motion, a heavy
Ornori tromometer registering E-W motion, and an
Omori "ordinary Seismograph" designed for reg-

istering strong earthquakes in all three compo-
nents of motion. These are seated on concreto
piers in a closed basernent room having practi-
cally s6nr1.nt temperalure, beneath the chief
ObserYatory building near the hotel. fime is
reterred to a rated chronomeier, checked at in-
tervals by solar obseryations with a transit.
Both instruments are loaned by the College of
Hawaii. Haryaiian standArd t,ime ( lI. S. il. ) is
10 hrs.30 min. slower thatr Greenwich time-

CANCANI SOALD OF SEISI\,IIC INTENSITY,
Expressed by accelerations measured in

meters per second. per second.

Instrument&l 0.0
Yery slight 2.5
Slight . 5.0
Sensible, mediocre ,,... 10,0
Iiather strong ......... 25.0

YI. Strong . 50.0
YIl. Very strong .. . 100.0

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

XI. Catastrophic . . .2500.0 5000.0
XIL Greai catastrophe .,. . . .5000.0 10000.0

Grade IV. is ordinarily the minimum perceived
by the senses; and in grade XII. the acceleiation,
or rate of change of motion (jerk) reaches that
of terrestrial gravitation.

I.
II.

III.
IY.
v.

Billi-

5.0
10.0
25.0
50.0

100.0
25 0.0
50 0.0

10 0 0.0
2 500. o

fn the standard form of report the maximun rntensity or acceleration, designated by the symbol q,
or max. @, is given in the conyentional unit, the nlilligal. The milligal is a measure ol acceleration,
such that 1 milligal : 1/100 mm. per sec. per sec. : 10 & per sec. per sec. The Cancani scaie, here
iletrned in terms of millimeters per sec. per sec., can therefore be expressed in milligals by uultiplying
rach of the numbers by 100.
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Technology Station, MaY 5, 1917'
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the lava iake has again risen within
its 20-f oot range of movement anii
reacheil a level slightly higher than on
April 19. On April 27, at :r-oon, the cie-
pression of the north grotto below the
iouth station 'was 105 feet. ' On May
4 the depression of the southeast pool
below tire east wall of Halemaumau
was 83 feet. The fountaining activity
varies antl OliL Faithful, in the north
cen{ral part o[ the main Jake, appcars
to be reestablislrerl. -l n general thet'e
is much less tendency to swift stream-
ing than at the beginning of the year
and the sluggishness i{ accompanreLi
bv the formalion of thick crusts. The
c5nstruction of driblet cones is again
in eviilence as part of a general ris-
ing tendency.

Expcrimeutal work at the lava mar-
eio t'as resunre,l on Wednesday, IIay 2'

IsfZ. io spite of the southerly wind
ar.l a verv fumY Pit. The frst ex-
periment was to determine {hr.r tempera-
iure of the bottom of thc lal<e, and
simultaneously of the la-ra at inter-
vals from the bottom upwarcl. For a
month past the apparatus has been in
p"epa"aiioo. It consjsts of a steel pipe
ol -l y"-ineb interual diameter, 83 feet
long, cappetl with a screw cover at the
lower ent! ancl containing a long heavy
black annealed steel wire along which
were wired nests or cocoons of Seger
cones at measured intervals. The cones
were encloseil in iron gauze, twenty-
nine fragments representing fusibilities
from 590- C. to 1290' C. in each cocoon,
and twenty of these cocoons were dis-
tributecl along the 'wire. There hacl thus
been built a device for exposing twenty
thermometers at one time to the heat
of the lake at different depths. The
cocoons matie cigar-shaped. swellings in
the .wire capable of gliiling past the
joi.nts of the pipe without catching

when the wire was withdrawn, the d.ia-
meter of each cocoou being abour, one
iqch. As it takes several minutes for
such an apparatus to heat uhoroughly
ancl the pipe m.ay be immersed or the
wire rnit[clrawn in a few seconds, the
error clue to immersion ancL withdrawal
of the pyrometer is negligible.

Assisted by Demosthenes LYcurgus,
three of his associates ancl Alex. Lan-
easter, the writer made the immersion
of the pyrometer at the east cove at
2:30 p. m. during a time of crust-
breaking, the lava being about four
feet belo'w the rampart. The pipe went
in at a flat angle ol'ing to its large
size and stiffness, but tiltecl down to
35" in its f.nal position. Seventy-fve
feet of the pyrometer went into the
iake, the lower end finding the resist-
ant bottom lava at a vertical ciepth
estimatecl al 42 feet. As only a short
end of the pipe protrudecl above the
bank, this was held in place by flve
men holding a taut wire attached. to
the pipe. The encl of the PYrometer
wire protrudeil from the opening of
the pipe ancl was helcl by the writer.
An elght-minute periocl was allowetl for
exposure to the heat, three for heat-
ing the pipe through antl fve for fus-
ing the cones, in accorrlance with pre-
vious practice. At the encl of the eight
minutes the wire was withclrawn with-
out difrculty, no welcling or other
cemen.ti.ng effect took place in the pipe
and the cocoons were all intact with
some of the cones fused and others
quite unaffected. The pipe was, of
course, abandoned.

The results of this measurement in-
clicate a graduated temperature increas-
ing dox'nwarcl as in the measurements
of April 5 ancl 6, at an average rate
of 9t/2" C. for each foot of clepth for
the whole grailient; for the interval,
however, from twelve feet down, where
this day's measurement began, to
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tq'enty-six feet clown the increment ll'as
15' C. per foot, whereas below that
poi.nt the rate of increase was much
slower, 3ys" C. per foot to the bottom.

On basis of the gradient thus estab-
lished, the bottom temperature on both
April 5 ancl May 2 was very near
1150' C. ancl apparently this tempera-
ture is characteristic of a zone about
ten.feet above the bottom. Above
that point the lava cools gradually, the
rapid. cooling effect appearing in the
midille zone between twenty-six feet
clo'n'n anil sixteen feet do^wn, the range
in Jhat region on May 2 being from
1120" C. to 920' C. upward, whereas
on April 5, during hot anil rapid surface
streaming, the range here was from
1130' C. to 1040" C. There are, un-
questionably, clifferenqes in the thermal
gradient on dlfferent clays, but the gen-
eral range is from 920'C. four feet
trelow the crust to 1150" C. on the bot-
tom. This bottorn temperature is close
to the temperature of the hbtter foun-
tains and is very near the fusing point
of the sunken crusts.

It is probable that the combination
of high temperature ancl pastiness en-
countereil at the bottom is occasioned
by crust material in process of d.is-
solving through heat generated by re'
action of lava gases with the air car-
ried down in the pores of the crusts.

Two other experime nts carrietl out
on this day were cleviseil in order to
learu the effect of mixing air or oxy-
gen with the lava gases. A quart bot-
tle of oxygen gas was thrown into
liquirl lava and there immed.iately re-
sultetl quick jets of whitish flame and

48

brown smoke puffing up above the melt.
The bottle was slowly carried along
beneath the surface and the flame ex-
plosions reappeared after about one
minute down the current and 'were re-
peated several times. Evidently com-
bustible gas in the vesicles of the lava
was founcl ancl oxiclized by the oxygen.

An experirnent was mat'le with a tank
of compressed air to which a long pipe
was attached so that the air could
be releasecl beneath the surface of the
lake. This produceiL incorrclusive re-
sults bccause the pipe was thrust into
the southeast pool when the latter was
coveretl with a vely heavy crust. The
only positive effects were jets of flame
through the orifce around the pipe.
Tliereafter a gradual lifting of the
whole crust took place, followecl by
cracking, foundering antl tremendous
fountaining. This happened after the
air hacl been inflating the lava for
from four to fve minutes, when the
tank exhausted itself. The pipe was
irnn:Lersed eight feet at flrst and later
fourteen feet. The breah-up came
about fve minutes after the pipe was
withdrawn and there is no proof that it
resultecl from the experiment, though
the central fountaining was unusual for
this pool aniL the activity abnormally
strong.

On April 28, at 2:30 p. m., rhe lake
appearecl over 20 feet below the inner
bench anc'l fifteen fountains rvere in ac-
tion, The northeast cone rvas blolving
noisily. Thcre werc occasional falls
of rock into the lake.

On Aprii 30, at 2:30 p. m., the main
lake appeared about ten feet below the
inrrer bench and the only f611lai111q
uas in the Old -Faithful region. Th;
southeasl pool was more a,.live bub the
furnes obscurecl the view. The north-
east cone was stil1 pufflng. At 4:\5
p. m. the southeast pool was only six
feet below the benc,h ancl slowlv ris-
iog.

On XIa;' 1, at 2:30 p. m., both lakes
were active ancl rising, about tn'clve
fountains were in action ancl there rvere
splashing grottoes east ancl southeast.
The isthmus between the two lakes
was two feet high antl the inner bench
elservhere flve feet high. Streaming in
the main lake was outwaril from the
southwest and the northwest. The
n'est side of the central peninsula ancl
the highest northeast pinnacle had



fallen. There rvere great crevasses lished. Streaming was to the north-
yawning at the base of the southwest east and south. The west cone showed
wall of Tfalemaumau. The southwest bright filagree openings where flaming
island. was split along a north-south and blowing took place ancl there was
flssure. The west eone was spouting pufling also from -glow spots at the
lav-a continuously from a hole two feet south-end of the nolthwesi pond.
wide _in its west slope so that a lava Measurernents on tr'riclay, May 4, 1g77,
cascacle pourecl down- about three feet at 3 p. m., made the depression of the
to_ the west poncl which was rapid.ly southeast pool 83 feet.- There was
trIling. 

- 
The pond filled to the level strong pressure fountaining on the

of the hole anrl overflowecl eastwarcl. southwest and southeast sides of this
At_3_ p.-m. the upwaril spouting ceasecl pool anii in the grottoes of the south-
and backflow set in from _the poncl into west cove. The lakes nere brimming
the hole with gas explosions at inter- level with the bench, skins appeared.
vals. The northeast cone hacl collapsed. thin and blisterecl ancl rising Gas in
, On May 2 from_10 a. _m. t9 1 p. A. progress. the southwest islanil appear-

the lava rose and overflovred on the ed low and high ramparts we"e lJoilaL-
north, northwest, southwest and south- ing southeast and souihwest.
east. _The_southwest point was sub- The follor,ving report from the Whit-
mergecl -and llows on the south floor ney Laboratory of Seismology is sub-
poureil from both east and west. The milted by .Mr-- H. O. Wood: ""
eastern^flow was mostly across the site During the week-interval eniling May
of the former southeast cove to a sink- 4 four local earthquakes of smal] seis-
hol-e just e_ast _of . the southeast cone mog'aphic amplituhe have been regis-
ancl v'hen the flowing ceasecl, the cove terecl;- and one teleseism of moder"ate
outline and the sinkhole remainedl the seismographic amplitude only but withlatter with lava churning a few. feet n-ell-markid phase beginnings; hence a
down. There was llorrler fountaining wortd-shakin$ sho.ck- of -moderately
with strong gaq pressure_ at- the east great power-is indicateil. The regij-
end of the southeast pool, the central tration of microseisrnic motion has bien
and western part being.covered with as usual. The seismographic ampli-
a heavy crust from which streaming tudes of volcanic vibrati6n -were of nlor-
proceecled eastward. At noon the two nal value untii the latter part of the
lakes were joined across the isthmus irrterval when they became-larger and
without marked streaming, Once . at very small ,!stormst, became fiequent.
noon there was very intense blowing Ther:e have been no noteworthri net
off of gas fr_om und_er the_ crust at the changes in the direction of the #riting
east cove followecl by a l-rreak-up and levers (titt) during the week.
strong fountaining. Streaming in the
main lake was southward with the usual
fountains. Technology Station, \[ay 12, 1917.

On May 3, at 6:30 p. m., the banks Durirg the week encling May 11,
were three to five feet hi.gh, there was 1917, the Halemaumau lava lakes have
sluggish borcler fountaining, interruptecl risen more continuously than of late at
occasionally by strong gas-pressure an average rate of about two feet per
fountaining at the Otd Faithful local- day. Strong overflow into the low
ity. Here there n'oull be a uoisy places and uplift of the crags have
tumult of spraying with jets flung up been resumed ancl the large tabular
50 feet ancl outq'ard in all directions block of January . bench under the
over an area over 80 feet in diameter northwest station now promises to be-
and this would. slowly migrate to the come a conspicuous elev:tion, so rap-
northeast bank. The southeast pool was idly is it rising.
open and streaming eastward where On the evening of Friday, 1\fay 4,
there was an immense high curtained 1917, at 5 o'clock, the southeast pool
grotto. There was also a high rampart subsiclecl five feet in the course of ten
grotto southeast and flaming eones at minutes ancl remaineil stationary until
the east ancl west ends of the south 7 p. rn. when rising set in. At 7:30
floor. The point at the southern end p. rn. there were falls of rock from
of the southwest cove was reestab- the crag-mass into the lake and from
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the southeast banh, followed by foun.
taining activity.

On May 5, at 2:30 p. m., it was ap-
parent that the southeast pool had over-
florved at the east cor-e making a short
new flow on thc northeast floor. The
lake margin was flve feet high and
there rvas much fountaining toward
the north. A large grotto had formeil
on the lake margin beneath the crag-
nass. Seen from the south'r'yest sta-
tion at 3 p. m. the main lake exhibitetl
numerous fountains in the northern re-
gion. There rir'-as much fuming. Re-
cent overflow from the west margin
of the lake had floocled the west pond
so as nearly to cover the small cone
there and pilc up crust slabs against
it. Thc cone 'i'vas puffing iouclly.

At 3 p. m. on IIay 6 the lakes 'vl'ere
only three feet below their banks and
very quiet. The u'hole southern floor
was covered with fresh flows showing
tirat a strong overflol hacL taken place
southwest during thc interval sinoe
the Iast recorcl. At 4 p. m. the main
lake n'as fountaining in several places,
"Olcl Faithfult' r'vas active and both
the rvest ancL northin'est cones were
pufting noisily ancl rhythmically.

On Monclay, May 7, at 3 p. m., the
lahe n''as still high and lot more than
threc feet belorv its banhs anrl there
l'i.'ere f ountaining grottoe s in the east
ancl southeast coves. At 4 p. m. the
southwest cove rras seel from the south
to be builcling rapiclly, by border foun-
taining, an evenly curveil rampart giv-
ing circular shape to the pool The
whole lake shor'verl much fouhtaining
arr,l the gas prcbsure aL tbe wesi, ancl
northwest cones had ceased.

On NIay 8, at 2 p. m., the banks
were five feet high arrcl there $'as much
borclcr fountaining southeast. There
$-as fresh over{low across the south
floor frorn the southeast pool. The
west cone was pu{frng ancl occasionally
thron'ing out spurts of molten lava,
ancl the pufrng from the northn'est cone
hacl been resumecl.

On May 9, at 2 p. m., the lake was
lower with banks ten feet high anrl a
small avalanche fell from the north
wali into the lake. The isthmus be-
tween the two lalies showeil signs of
subsidenee anrl a tunlel beneath had
been subrnergeil. It stood about five
feet above. the lake. The fumes on

50

this clay were thinner, there was vigor-
ous fountaining towards the north ancl
the 'lvestern cones vrere pufrng.

Thursday, May 10, was a alay of very
strong rising anal overflor /ing which
reachecl its maxirnum between 11 a. m.
and noon. At 9:30 a. m. the main
lake rvas overflorving across the isthmus
into the southeast pool. At 9:45 a. m.
that pool xras overflowing at its south-
east corner so as to flood the south
floor, At 10:30 a. m. there were stro[g
oyerflows southeast, into the east anal
north chasms, ancl into the northwest
chasm by overflow of the northwest
arm. There were short poolecl over-
flows on the lvest side of the south-
west cove. At 11 a. m. these western
overflows were in rapid motion so as
to pour southwarcl and easts'aril back
of the rampart of the southwest cove
anil across the south floor to meet the
overflow coming from the southeast
pool. At the sane time the overflow
at the northwest arm hail developecl a
T shape, pouring through chasms in the
broken January benches eastward ancl
southwald. There was now a rapiil
torrent pouring across the isthmus.

From 11 to 11:30 a. m., the over-
flow from the southeast pool movecl
rapidly westwarcl in a broacl sheet anil
at 11:30 it met the great floocl from
the soutliwest, so that the two flows
pooled for the full width of the south-
ern floor area.

This adtled weighb doubtless heaved
up the central crags, for the shore-
marking under them stoocl higher above
the lake than at the southeast and
southwest. Both the central peninsula
and the east island crags now show
strong southeastwarcl and eastwarcl
tilt in their several escarpments.

The southern flood surrounded the
soritheast cone and buriecl much of the
southern talus. At the south station
there was an odor of carbon gases
from this great flow but iiuring the
strong rising there was little odor of
sulphurous aciit to leeward of the pit.
The north end of the lake was crusteal
and the streaming was from that re-
gion- to the southwest, southeast, east,
northeast, north, and northwest. There
'!\ras no overflow at the east cove but
the platform under the southeast bench
was greatly built up. Spatter niches
were bullding on the rorth sicle of the



northsrest arm and in the rampart at
the entrance to the north chasm. "Old
Faithful" was in action n'ith occa-
sional very strong fountaining. The
southwest island n'as about llve feet
high. Both the west and northwest
cones r4'ere hissing steailily, the latter
buililing a spiraele. The crusts on the
west anii northwest poncls were covereal
with broail flat flows n'hich hatl come
from recent overflow of the west shore
of the lake. There were puffing shore
fountains builcling ramparts at the sev-
eral places of overflovr, ancl there was
strong longshore fountaining at the
west cove.

Subsidence began at 77;45 rn-ith
strong fountaining around the margins
of the lake, especially at the south-
west cove ancl then gior,-ing marginal
rims of overhang with stalactites be-
gan to appear. In the afternoon the
lake subsitled five f cet anrl at 3 :30
p. m. there r,vas a slidc from the north-
east side of the east islantl.

ft nol'v began to be eviclent that the
northwest tabular block of the January
bench, isolated by chasms on all sides,
r!'as becoming a conspicuous rising crag
counterpoisecl by the subsidence of the
rortheast bench anii of the fresh flows
in the north chasm.

Measurement on Fritlay, May 11,
1977, at 10 a. m., ileterrninecl the cle-
pression of the southeast pool to be
80 feet below the rim of llalemaumau
ancl about ten feet lower than the maxi-
mum height of the previous clay. The
following are the heights of the sev-
eral crags above the iake:

East islanc1, 57 feet.
New eastern summit of crag-mass,

60 feet.
Summit of south island rnass, 39 feet.
Southeast January bench, 24 feet.
Southwest island, 19 feet.
The lakes appeared about 6ve feet

below most of the shore bench, but only
two feet below the isthmus. The marks
of the previous day appeared seven
feet above the lake under the east
islancls and only about three feet above
iL at the extreme southeast. The
southwest island was rising rapidly,
owing probably to recent copious over,
flow arouncl the southwest cove which
is forcing up the lake-bottom there.
The large southeast half-clome grotto
was curtainetl across its entrance with

a few glowing oriffces lefi ancl the
blowing -within it 'lvoulil clepress the
skin on the pool outsitle with each puff.
There v'as occasional central fountain-
ing in the southeast pool. Sljcles took
place from the east sicle of the north-
east peak. Thore wls rnuch blowing
noise iu the pit, the fumes u-ele thinner
ancl the Iake was rising. The north-
rvest armr which hail shortn no outline
during overflo'lr, q/as now again out-
lineiL -ancl the north entl of the main
lake n'as crustecl. Long crust slabs of
the southeast pool rl'oulcl break antl
founcler, occasioning conspicuous lines
of bubble fountaining each time the
slabs up-encleil ancl went clown.

The following report from the Whit-
nev Lcboratorv of Seistnology is sub-
milied bv Mr. H.. O. \Voo,[:

During the week ending with MaY
11, three small local earthquahes of
sure characteristics have been rcgis-
terecl, ancl tlvo perhaps of doubtful
character. A teleseism of small seis-
mographic ampli.tutle has also been
registerecl-its fore phase very feeb)y
indicatecl. A shock of no great origi-
nal energy, yet of the rvorlrl-shaking
clas-s, is inclicateil.

The seisrnographic amplitucles of
microseismic moti.on have variecl frorn
small to moderate values. Yolcanic I'i-
bration has becn stronger than usual
ancl 'a stormy " in occurrence. Pen
shifts ir the sense of tilt have been
markeil, to westlvarrl ancl lhen to east-
warc1, without much net charge. The
end of the wcek firrds a srnall net shift
to westwarrl which is being reilucecl
bv the present eastward tentleniy.

Teohnology Station, May 12, 1917.
During the week ending May 18,

1917, the lava column continuecl to rise
about two feet per day, the net build-
ing-up of the inner floor for the week
amounting to 13 feet. Most of the
overflowing was at the beginning of the
w-eek followed by a reaction of sub-
siderrce, with rapicl recovery there-
after. The pronounceil rising now in
progress is in accortl with past expe-
rience which shows that rising is usual
after the equinox. }-rom February 1
to March 20 there rn'as subsidence.

Tn the early rnorning of Saturclayn
May 12, there were extensive over-
flows of the inner floor which were
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fresh and glowing at 10 a. m. At thai were very aciive and at noon the shores
time the southeast pool had subsidecl were about three feet above the lakes.
three feet ancl the rnain lake some- There n'as great actlvity in the Okl
what less. After 11 a. m. rising again Faithful locality rvith bombarclment of
set in, The earlier fresh flows covered the isthmus region. The west cone was
the whole south floor antl the north- hissing anLl the northwest cone obiit-
east floor to a point under the north eratecl by flows.
station. There were fresh flo'ws also At 5:30 p, rn. tremendous overfow-
in the north chasm and over the sites i11g of the benehes began and con-
of the northwest ancl rvest poncls going tinuecl for two hours. This {lood great-
through from the northwest arm to the l5' $ridsnecl the floors ancl tended to
rn'est cove. The lorthwest cone was further constriction of the lakes. On
nearly buriecl. The southeast cone was the northeast the flood surmounted the
entirely buriecl anil also the last rem- remnants of the January benches anil
nant of the January south island which on the northq'est the tabular crag was
hacl been so conspicuous a monolith. entireiy surrouncleii by new lava. The
Great spatter cones had built on the wall valley southwest receivecl driblet
edge of the lal<es north antl southeast, flon's from the ends ancl through the
each with nalrow openings on the lahe middle crevasse. After 7 p. rn. the
sicle. The writer clescendeil to thc lakes sanh about three feet.
northeast floor by way of the north 'Ihe I'iew from the north ancl south
end of the 1894 bench ancl walhed sides of the pit now showeil more than
through the north chasm to the margin a semicircle floor on the east and south,
of the lal<e besicle the cone there. This the only interruption to continuous
cone was 12 feet high with a fountain flooring being the relatively small
pouncling against it. The lakes haiL southeast pool. The greater part of
risen from 11 a. m. to 12:30 p. m., the the licluid lava is now wholly west of
main lake much faster than the south- the miclclle line of the pit in the main
east pool so that the heavy crusts at 1ahe, n'hich is elongate in a north-south
the time of this visit to the shore irelc clirection. Even on the west side there
flush with the bank. In fact the norl;h- are very wicle floor spaces, which, how-
we st cove and the southwe st shore ever', mask anrl "ooi orre" the north-
were overflowing. The west con€ was west ancl rvest concluit poncls, repre-
gushi.ng incanctescent lava like an arte- sented above only by blowing cones,
sian well so that the west pond cle- On May 14, at g:30 a. m., the lakes
pression overflorvecl eastrvarcl. The were tlepresserl about five f eet clelow
main lake overflowed the isthmus so their banks rn'ith about ts'elve f oun-
that at noon the two lakcs were uniteil. tains in action. The Iloods of the pre-
Streaming was south and southeast as vious evening hacl partially burieil the
usual, The crags had continued to rise great ,north rlome, but it was being
ancl the tabular northwest crag-!'!'as rapidly rebuilt anrl there was similar
rising strongly while the north chasm strong corstructionat activity by bor-
was sinking. This n'as shown by a iler fountains southeast, southwest and
cracked clown-curving shelf or ridge on the east sicle of the main lake. The
of fresh flow-lava only two days old fumes were greatly diminished.
along the rvest sitle of the north chasm, On Tuesday, May 15, 7917, at 2 p.-.,
liftecl on the side of the crag and de- the reaction of subsidence had depress-
pressecl on the side of the chasm, show- ecl the lakes 15 feet antl there was
ing a vertical displacement of about much overhang. Tleavy crusts coverecl
six feet from its original position, the southeast pool, continuously snap-

The overflor,ving continueil strong, for ping and making a dance of splinters
at 11 a. m., on May 13, the lakes were on the surface. These splinters drift
brimming level with the banks, the in the wincl so as to make a ripple
funes were very thin and there were pattern on the surface of the lake ancl
fresh flows everywhere. The northeast rvhen the melt welis up cracks it be-
floor was now floocled from the mairl cornes coatecl n'ith this grit on the over-
lake on the north as well as from tho rolling eclges as though with coal clust.
southeast pool and from the east gulch, The crusts would break up about every
The grottoes east, north and southwesl 40 minutes. There was a heavy curtain
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acro-qs the southeast grotto which was
fountaining insiile, and at the lake
level unrlei the southeast station three
tunnels lr.ere revealed bv the subsi-
rlence, corresponiling to three spatter
heaps above. These tunnels appeared
to ieatl to a honeycornbing in the bench
in the clirection of the southeast sinh-
holes of Jlebruar;'. Thet'e was active
fountaining in the rnain lake n'ith
st lea rnin g soutlr rva r',1.

On this ilay the rvriter, assistecl by
IIr. Floracc Johnson, rnatle some ex-
periments at the enst corre viith air ancl
otygen. The cornpressecl air tank rvas
connectetl with forty feet of half-inoh
pipc, the tcnninal of lvhich r-as clrilled
wilh small holes. This terminal was
immersecl in the lahe iluring break-up
spells nith the air turncd on, Jrut ex-
cept for a little bubbling no clefinite
cfiects were seen antl the tenclenc;r to
rapicl crusting macle the conrlitions un-
satisfactory. A glass bottle of oxygen
'was attaohe(-l to the pipc antl imrlersed
in the lahe through a hole brohcn in
the crust, n-ithout effect othel than the
exploiling of the bottle. Other bot-
tlJs wele, throu'n in anrl either exploded
or produced yellow flanes through skin'
l'inally a $'ooatcn box full of straw
rveighted nith stoncs w-as thrown into
the liquitl lar.a and proclucetl a bright
flarne for some minutes, then exPlo-
sions as the box sank, then violent
f ountaining in'ith flames at intervals.
Tests by b)ox'ing air into a flaming
orifice at the northeast nargirr of the
lake producerl no effect, shorvilg that
cornbnstion was not increased by sup-
plying more oxygerr. In general the
air tests seen to indicate that the lavar
like this velt, is alreadl. supplierl with
air for cornbustion 1)urposes.

The most interesting result of these
erperiments s'as seerl on v'ithdrarving
the iron pipe, rvith the pcrforated encl
coverecl r,r.ith a hot lava shell. On
blorving thlough thc upper encl, after
the pipe hai-l been imrnersecl without
air plessule, it rr.as repeaterlly shown
that a yellou.' flame burneil arouncl the
lolr.er orifices, indicating that a corn-
bustible gas frorn the lava had gath-
elerl in the pipe. Special experiments
*.ill be instituted to discover what this
gas is.

On lfay 16 at 10 a. m., the lake ap-
peared still lo$'er with inner walls

about 20 feet high but the crusts were
thinner ancl thcre was streaming from
the tentral cavern in a curve east ancl
soritheast with splashing in the south-
east and east grottoes. The pool was
very hot ancl there was overhang all
arounil the borders. The main lake
sholved several central fountains ancl
nany overhanging grottoes, high
lampart heaps or the cliff margin
rorth ancl south anr'l the southq'est isl-
and stoorl 20 feet high. A11 the ex-
tensir-e recent floin's showecl collapseil
surf aces. Thc east islantl mass was
risirg and the northeast floor sinking;
the northu.est crag w-as rising ancl the
norl lr (.lrasrn si nkirrg; the crag ntass rtas
rising and the northr,'est pond region
sinking; the south islantl mass n-as ris-
ing ancl the south Iloor sinking. The
south$'est crags, southeast bench, old
east crag and northeast peak are being
encroachecl upon antl buriecl by the new
flows. The northwest anil rvest cones
lr.cre both restored to full activity, thc
formcr 12 feet high ancl open on the
south side, the latter 20 feet higlt with
an ollcn glowing orificc one foot aoross
shorring staiactites n'ithin. At 12:30
p. m., thc lava had risen four feet.
There "was a broken conc crater over
the sontheast grotto.

On X{ay 17, at 10 a. m., the lakes
rvere 10 fcet below the lloors and ris-
ing rapir11y. The southcast pool hatl
thin skins anrl 1\-as f ountaining on
thlee sicles, with streauring rnostly east-
wartl. In the mairr lake the streaming
was rerversed and. pourell northwait'l
anr[ castr'vard frorn the crusteil sout]r-
rnest cove w'ith strong bornbarcln-rent of
the northern shores. The soutlirvest
point had cracked away anrl subsicled
belorv the southwest bench in a triangu-
lar rnass 50 f eet on a sicle anrl was
separatecl from the bench by a cre-
vasse I0 feet wi.tle. Bordel f ountains
rrere puffing ancl Olcl Falthful *'as the
only locality of central fountai.ning.

The noltliwest cone lvas hissing con-
tinuously anil.at noon it puffed rhythm-
ically while the lr'-est cone threrv out
pasty lava occasionally from a climi-
nished oriflce. There was a high grotto
c'lome on the southr,vest side of the
northrvest arm anil a cracked pressure
ridge extenclecl from it to the northwest
pond, smoking strongly as though over
a tunnel. Streaming was outwarcl from
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the northwest atm. Blue smoke rose
from the summit of the immense north-
ern grotto dome.

During the morning there rn'as steacly
rising anil at 12 noon the southwest
point was mostly submergeil, there was
much crusting, and strong bombard-
ment southeast. Old Taithful was irre-
gular with explosions averaging about
once a minute, through a bubbling spot
in a heavy crust. At 12:30 p. m. the
lake level was within one foot of over-
flow at the southeast grotto anil at
1 p. *. it was brimming all arouncl
both pools. There lvas not much indi-
cation of change of level of the over-
flow rim of May 13. At 1:15 p. m.
there were clribbling overflows at foun-
taining spots all arouncl and a flow
across the isthmus from the main lake.
These overflows reachecl a length of 20
or 30 feet in the east cove and the
northwest arm, but subsiclence of a few
feet followecl during the afternoon.

Measurement on IIay 18, 1917, at
9:15 a. m., made the depression of the
southeast pool 70 feet below the south-
east rim of Tfalemaumau, and the level
of overflow of the previous clay was 57
feet below the rim of the pit.

The lakes were depressed withjn their
inner pits about 15 feet anci there were
some falls of rock from the inner cliff.
The southeast pool was crustecl with
occasional cracking ancl foundering,
streaming to the southeast ancl to irre-
gular borcler fountaining in that ilirec-
tion. The large southeast cone was
completely curtaineil off. A very large
dome hail been built at the southwest
cove, the isthmus was high, the north
<1ome hacl increaseii in size with lava
puffing ancl pouncling inside it, and
occasional cracking was heartl from the
east and northeast floors. fn the mid-
dle of the south fioocl towards the east
was a blowitrg aril surging incaniles-
cent pot about two feet across, a sim-
ple glowing hole through shells of the
recent flat flovr. The sinking of the
lake hail completely restored the south-
west point, submerged on the previous
clay. There was Jrombarilment against
the south face of the southwest islancl
and open streaming southwaril from it,
the central part of the lake being crust-
ed. The hole in the west cone was still
smaller and puffing. The northwest
cone was broken ancl glowing, ancl
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fresh driblet flows hacl pourecl from it
over the site of the norlhwest pond.

On the lake sicle of the isthmus
there were three grotto tunnels anil
violent travelling fountains were form-
ing in a semicircle of uncrustecl lava
and moving from the Oicl Faithful
locality to the northernmost of these.
The north encl of the main lake was
crusted over.

At 1:45 p. m. an unusual northwest
'r'r'inil out of a thunder squall on Mauna
Loa blew the pit fumes across the
southeast part of Kilauea crater antl
nucleated there ancl macle visible great
quantities of moist warm air rising
from the cracks so as to make the
whole southeast region appear as
though new steam cracks hacl broken
out.

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

During the week-interval encling with
May 18 three small local earthquakes
have been registerecl, and one feebty-
indicatecl chief phase of a distant
teleseism. Throughout the interval
the seismographic amplituiles of mi-
croseismic motion have been unusually
small. \rolcanic vibration has been
strong ancl 'rstormy" throughout the
week. Early in the interval there was
progressive shift of the pens in the
sense of tilt to eastward, restoring
balance to the disturbance of the pre-
vious n'eek, Afterward there was lit-
tle change.

Technology Station, May 26, \9\7.
During the weeh ending }/.ay 25,

l9J.i, stlong rising has conl,inued with
flooding of the.ffoors on opposite sides
of Halemaumau northwest and south-
east, and such rapicl rising of the crags
that i,he la rge crag-mass is low a eon-
spicuous object even from Volcano
Ifouse. fts summit is now above the
southeast rim of Halemaumau. The
lake has risen at the rate of 1.3 feet
per day ancl is now only 46 feet below
the rim of the pit.

On Saturday, May 19, at 1 p. m., the
lake rvas nearly level with its rim in
places, but it subsided about two feet
in 20 minutes. There was little foun-
taining except at the extreme south-
east. At 1:30 p. m. the southwest cove
overflowecl and floocled" the whole south



May 28, 1917, 8:30 p. m. Night view of crag mass from northeast'-Photo. Jaggar']

May 29, 1917, at noon. Lava overilows, filling northeast depression^-Photo. Jaggar.



May 28, 1917, 8 p. m. Night view.o{ central cavern and southeast pool cluring the
crag uplift.-Photo. Jaggar.

May 23, 191-i._^^Fountain at East Cove Spinning -Pelq'g Hair; 20 feet distant, exposure
l-100 second; lava spurt abouf iifteen feet high.-Photo. Jaggar.
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floor. At 3:30 p. m. a flow about 200
feet long poured from thc northeast
bark of tlie main lake across the north-
east floor ancl an Jrour.latcr there lqas
overflow at the ea,st cove. The banl<s
of the lake and the southeast island
were rnostly about two feet high arrrl
streaming rtas rrl,i,l t'r.om the nest.
There was rnuch fourrlaininq ae tii.it;..

On May 20, at 11:30 al.m., there
wer"e t'tumerous f raslr -flor,r s on the rrorth.
east Jloor to be seen fr:om ilre east sta-
tion. The lakes rvere brimrning and
a broacl overflolrr from the soriiheast
pool extenclerl rn'estn'a,ril half r,varr
across the south floor. This rqas addeil
to by lava spurting out fron the south
cone which teniletl to florv souths,arcl.
The fumes n-ere thin. At 2:20 p. m. the
lakes subsic'lecl fir'e feet and tfrcre washeavy bombardrnent souilrwest. At
2:2_5 p. m. there were stt.orrg falls of
rock into the ]ai<e frour the'norilreast
rampart antl frotn the nolth clomc. At
7:3-0 p. m. the lakes hacl again risen
ancl there was or.crflon, into'ihe north
chasm,

- Orr Monday, Mal' 21, at 2 p. m., the
banks were flve feet high rvith ioun_
laining acfivitw slrongost iou.er,,l i he
D.orth, an,i quiel rising in proglos. in
t he soul heast pool. Af 2:...)0 p. nr..
there rvas bor,Icr forrntrinirrg o1i1 sp,i
northeast.

On May 22, at 70:20 a. m., the innercliff was fen feef high rrr,l {lrero n.es
strong gl'otlo ar.tir itr- souilreast an,l
rorf hersl. At I I :30 i. m. t hcr.c u.cle
two rock falls frorn the bank on ihc
south si,le of the southeast pool, fol-
)owe,1 

_ 
by crr{.king, foun,lerlinq anrlrrpi,l flow towrr.,ls lhe erst. At l2: i0p. m. there was a heavy avala,nche

flom.the.r'ising rorTlrwest ilL,ulrr nlcg,
tho deblis fallirrg info the rrorrlrsosi
a rm. anJ. pro-,lucing rnuclr founl:rining.
Duri ng the cftelnoon ihe lr'lte rras,l:rq.
nant.

The floor' levels east anrl south werc
now neariy flush .r,vith ilre southeast
bench of January. A tlriblet cone hail
been built in th'e midclle of the soutli
floor near its east enii. The clag rnass
r{as row plainl.y visible ft.orn Volcano
House. There was stlorrE forrnt:rilins
bombardment against t hE q ost shorEanil at the north antl northwest. The
northeast t"emparL alJ the norih,'lome
were sulphur-stained, The east island

nlass $ras still more trpraised on the
siiie of the rnain lake. The southo:st
lampalt core r\,-as hissing from glolr.'ing
rrac}s on its sduthncst si,lo, lhc south
colrc \\':rs glou jng lt its rvc"t [,15e, t he
trorl h n ost none \\ as e glon ing l umble
of rocks, and the rvcst cone 

-w-as 
low

rvith a glon'ing gash in its micldle. A
saddle shapeil core lr-ith a lava channel
separating its tn'o halves hatl f ormed
at thc northeast rampa::t, having al-
most _exactly the sanre iocation, -size,
anil shape as the Jannarv cone at tt isplace, The north half ilome r,'a,s now
20 feet Jrigh, ovcrhanging torvaril the
l.est antl exhibitccl a continuous Jlam_
ing fountain .rl.ithin jts grotto. Therc
were fresh srnooth flows over thc sites
of thc northwcst antl \\.est poD(ls \\rith
c,'rck lrrd foun,lcr .l,rli,,rn. niosflv fr.om
I lrc tror'1 lrn esl x 1 1i,. Ilen- floo,is cov
ererl the southlvest rva,il valley. Old
tr'aithful r.r-as actir-e anrl the east sir,leof lhc rrrrirr lako apl,o;rro,l ro Lc l,rril,ling 1'oinls rrlriclr ,livi,lod it inro cor os.
Crrr'lained grotlocs 1\'r.r.c lunrelors.
The re rlas mue h T-elc's lreit. on the
south floor-

_ Ol IIay 23, at 8:45 a. m., half of
the_ southeast grotto c'lorne 

.collapseil

rr'l lhis broJre rr1' the e lusis:rrr,l st:rr.io,l
raIi,l aasl ilrr(l strerming. Thc south-
east pool l'as about ten feet bclorv the
floors. From 10:30 a. m. to 1:30 p. rn.
the lilkc rose until it I'as otrlv trio or
threc fect belou' the level bf over-flor'. There n'cre nulnerous fountains
rnrl ilre rolriTal cr':tgs q-cro oLviolsly
t'isirrg :rc lho slrore rnal tot. lelels u cre
hjghet' torirr.,l tlre rrri,l,lle rngion rharr
elscl.here. There r,vas streaniing from
the northrn'est a.nr'l rnuch quiet" crust.
The north ilomc was no',v crirtainecl arrl
a, pufling fountain ttas active besir1c it.
There w-as much breathing of gas from
under hear,.y errrsi s ln,l in oc,.asional
uplifting of skins as balloons. It is
xror"thy of note that the large poolerl
ovelfows are festoonecl with-a Lrittle
skin lvhen thel' 6111 florv out but in
a slort time these sl<ins crack and
founcler in the pooled Java berieath, re-
leasing great quantities of gas. Tjrere
results a very thick crust with large
blistcrs on its upper strface six 6r
eight inches jn cliamcter. This crustis much flatter anrl rnore stable than
the wrjnkterl shells and the pooled area
shorvs marked slumping th-rough con-
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traction antl loss of gas when solitlif-
cation is comPlete.

On llev 14 at 1l :30 a. m' thero was
r ircsh ljroad fe*toone'l olerflow from
ile soutlreast cove o\rer the south floor'
ih" tut " 

sras now 20 fect below the
floors ancl the south side of the isthmus
fr"io."" the two pools harl collapseil
to en onen,hnntrcl thronqh rrhi'h was
ra nirl flo* f rom the nllin lrke I o l lto

southelst t,ool ltttouniing nt limes to
:), casrl,l('. 11'g sgrrihoilqt, scst cll'l
norths'est cones, and the southq'est
ranlncti ,lonte nero :rll glowirrg' Tlrelc
rras I f t'esh ,lriblet flow irr tho norl lt

cha"tt a.,1 the north tlome appearerl
lower. The rvest and northwcst cones

nere nttf'fins slighil.y. Tlre higlr innot'
i-rench' an,1" sottl hwest itl:rn'l "hott e'l

ovethang. The main lahe n'as cmsteil
nt"t. biit lltct'e r':ts shoron'at 'l rtt-lt
rntI l]oml,ardlllellt el ihe trorthsc'1
tunnel leailing to thc northu'cst. pontl
:nd a,t the southn'est shore leacling to
tunnels untler the sor:Lth floor' Smohe
harl increaserl. Some vcry small rock
i;ii- 

";-;; 
heartl ancl theie was rnuch

aDDetrtnce of e:rving ft'otn tho ittnot'
.iiif. ,,ft 12:15 p. rrt. llro lake h:r'l riserr
10 feet ancl was rising stronglt"

On TridaY, Mav 25, 1917, there- r-as
strorro ovcrflow:rt 91. m.r iln'l thoro-
rfter rrntil noon the lake subsi'le'l
about fir'e feet. The lakes l'ere at

it of nastv bench magma impelled by
i-r."'*'J;"ni of lai a floods rnuch larger
iitr" ii l" aroa itr tlre lake basin ilself
;.r;a; lho floo"t northr'vest and north-
east.

Measuremelt on IfaY 25 at 9 a' m'

.r*a" tn" southeast pool 4ti feet below
il;- 

-"i* tluring the overflow' The

itooru 1,r,t rotv becn built up to the
.lauuary lovcl soutlrelst lnrl llol'th-
lvest airrl it was vely evitlent that the
lake shorelincs lvere tilting towarcl
iltese cll"ections of rnaximum overlloin''
flre "otttteatt 

{loor t'as lorv the low-est

aroa. l,lrl as the rortlrerst shorc rpnerr.

"'t-'o n" tilrirrq up, no channcl nas yct
u"oiiunr" for -flooiting lt' The -great
o"""no*t ea,st, soutli antl nortllwest
t;:;-fi;; co.'erc,1 n'ith broacl trains of
i""1"o""a skin; this r'r'oulcl crack ant'[

?ort"a"t anrl ihen the whole surfacc
uorrl,t- toti,lifv srnoulhly. cxcept for
lrrru,lt'c'ls of iinnronsc blistels, tn'l sllh-

.i,1" ttu selnrrl feci. Tho northrrosl
collc continuo'l to Puff'--iire'following refort from the \\:hit-
lcv Labora1otv of seismulogy is sub-
rnillc,l 1,v Mr. II. O. Woo'l:

li,i,'inn1 tl," rccl< ittterval on'lirrg u'ith
,\Ia r- z,i one ' sma ll locc I ea rlhquakc
ho" t *"" registeredr antl one t:loubtfnl
u-ale cronp.'l;1,q - 

"oirmoqrrphic 
amplitu'les o{

rnicroseismic rnoticn have been of nor-

-at o-atoe or less. Volcanic vitrrati'ons
lr:rvc hcen strong slPr'lilv. lith slrong-
er \rave grorlps a lso. Tltcrc lrar c becn

rn 
"nntoi,'uou{ 

nol ( lrrlrges in t hc di
re,'tiorr ol tlre uriting leiers (lil{)-
though tlie ordinaly rliurnal changes
hr\o lxl(on il"::--

Te,'lrtrolog.r- Stalion. Jrrue 2, 
-1017' -

1lp qock" orr'lirrg Fri'lav, Junc l'
t0!7. hrs I'oen markc,l at llalnmaumau
i,' -.,l,"n,,riv blilliant speclacles of
iiri 

',?- 
un,f \-Plv Inl'i'1 upiiking of the

i,,r,pf crlg*. All of these cregs.rame
i"io t"ff iier'r' from the Volcano House
i'"."ffitg the scene picturetl in the early
ciohfies- wlren thcle rtcrp similar ''rags

"fiu. 
tt't. rim o-f Hrlemautnart' Tle

o"""no* level at the southeast bench

"r-liu" 31 broke al1 records since 1894,

r*u"f.riig a height only 21 fePt below
ir"-tl"i of thc pit. -The lake itsell
*--t o"l" 20 feet 'dos'n. Tountains ancl

frfo*iog cones dttring- the neek have
rpur.oi high rbove 

-ihe rim of Hale-

firsf ioine,l bv a wi,lo cllntrol cotcring
the remn:rtrls of llre islhmus, an'l rf{o'
the subsidencc the north sicle of the
isthmrs was ievealed as a partially
surl<en large fllt i.lct n ith chlnnols on

lroth sj,les of it. 'l'ho sorrllrnest islet
was still in place. The ovcr'flor'v floods
coveretl the, east anll south floors,
rlrowneil the south cone arlil spreatl all
ovel the rorthrvest anc'l west floors'
gre:rllv tvi,letring t}e floor lre:l cnd en-

iroachins on the frlus rn'l thc ol'ler
henches. TIre sorith an,l eflst laltt' w:rs
now mostlY coveretl. There was tre-
men rlous bombart'lment a,gainst the
northn'est table crag and this tablc
showcd an extraortlinar;' uplift of 15

feet since the previous c1ay, carryinc
rvith it a bench of fresh flows arounit
iis base on the east and north' It
shortetl fresh breaks from north to
.o"tft i. its summit at the east enil"

and at its base at the rvest end' In'
stead of tilting this tabular mass is
rising bodily oiving to inflow beneath
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maumau so as occasionally to be visi-
ble from the Volcano House. The pit
as seen frorl lllvekahuna bluff.q;as
remarkably like a nroon erater, show-
ing _outer anil inner concentric srnokingcrlelts an'I ri,lgas. irregrrlar perkeJ
rnaer crtgs, bur ,ljffering lrorn ilre
lunar rings in cxhibiting- an active
glowing lava lake. Thd entl of the
n'eelt-shous a sinl<irrg of rlre lrrl, er
pe,.teble jucr bclore- l ho solstiee, Ly
analogv "with former vears,

At 9 a. m. Saturcliy, lvfa,v 26, the
lake rvas nearly brirnrniig rn,t thd tcn-
trel crags shown,l r.utjliiluc,l r.isirrr.
l"rosh 6yp1'6ons glowe,l on tho sorriii-
east alcl northq'est floors. Ther.e was
rnuoh fountaining ald the cones rrele
pufrng. Streaming was a,\\-ay from ilrc
west ancl northn'est cor.es anil through
a broatl channei to tlie souilrea.st poot.
The_ iake appearerl stationary rvith
much quiet cmst. Tlre northrvcst tabu-
Jar crag ha,l rrorv:rgain lifte,l a Lr:rrrlt
of fresh llows l0 feet lrigh :rrorrrr,l irs
base, rrrd ro,.ks frlling from ils,.liffs
g:tve er i,ien,'o ol' nior-ontcrrt tlrelc.
The northcast floor anrl north chasm
u'ere clearly subsicling. Thc $'est sitle
of the olcl sunrmit crag of the crag-
mass had fallen away. In the evenin-g
thore bcgan I l,roionge,l 1,erio,l o?
hetvv ovcrfiou ing ,lestine,l to coll inuo
six clays.

_. f n the rnolrring rn,l l,ast noorr ofnhv 27 1t'cnrerr,lorrs tloo,ii of lr r.r r osc
at the rvest a.nd noi'th g,esi cones ancl
poured or,'er the floors in a great horse,
s}Loe encircling the lake oi thc wcst,
soubh arr'l enst. Tlro northc:r*t flooL.
remained a great tlepression 25 to 30
feet beiow the level of ovet,floq', owing
to its remotencss florn the souice conl
,l.rrits, llre len,lency to buil,l lriglrer at
the wesi'nraintaining thc anplpnl 1,r1r't
of the pit. During the a itelnoorL the
lake sub"i,le,l 10 fect. glow rims ap-
peared all arounrl the lake anc-l flois
anil then the latter broke up thcir
rrusts bs I he crlrking rn,l foun,ler'n-
pl'ocess. lelvirrg t snrooth surfaco l lreri
bcfore wele heavt' festoons. Then the
gas-vents of the northt'est anil souilr
cones reassertecl themselves lvhere thcv
haLl been flooded, and the south conc
built itself up 3 feet high lr,ith splash-
ing,anc1 sorue vjolent ipraving. ^ The
sollthwest c ags hed been iubirergetl,
but they reappeared as low piles" of

crusts. Southeast and southwest bor-
der cones, a fountain above the cen-
tral cavern locality, and Olcl Faithful
rvere persistent features.

The northwest I'all cavern $'as now.
rlron'netl. The l'est cone rnaintained
itself as a dornc rvith an upweliing
fonrrtain besirle it. The greit halfl
cone at the cdge of the lake southeast
gren'to Lo lJ feot hiqlr. Drrling llre
rftcr'noou ilrcre nas rliolonl lrornhar,[-
nent of the north table anrl the shore
of the central penirsula souih, but
much of the lal<e rvas covered l,ith
quict crust. Thc east and nortlieast
lake rnargin *.as rising arrl thus blocl<-
ing overflow in that direction.

tr'rom 8:30 to Il.:30 p. m. the lakc
rvas again overflor.ing, rnostlv from the
lvest antl tlrere was violent spurting
al'o|e tlro southeast rone i-tn,l the soutlr
l'est r:arrrpart, so that thc flings of melt
corlil be scen rising high abor.e the
erlge of Halernaumau.

Rising continuecl. Apart fronr thc
rr,estern wc1I sprilgs, the lava over-
flolvetl the lake margin jn short rlriblet
flou-s at tho east cove but whollv failerl
to reach the nort}east ilelilession.
Thcre were other driblet florvs a,t thc
north chasm and uncler. the east sta-
tion. The southeast poot overfloncd
southwartl in a rvicle torrcnt rl.hirrh
cunecl arountl to the cast, anil other
overflorrs poured frorn tire southrrest,
west anrl northrvest arms of ihe lal<e.
The south cone zrt first showed a ste:ltlv
r'vitle blue flame, but this n'as tlrorvnerl
urrtlcr the flooc'ls. l,{any llarnes ap-
pearc([ frolrl under crusts a1,oultl t]te
lakc malgin. Thcre was muc:h piling
up anrl scraping of bor:tler slabs of
crust. Tn the late everring the south-
east cone becarne quiet, but tr,r'o foun-
tains over the central cavern built half-
ring ramparts.

The lrigh nressur"e kept up for three
Irours, Lui ai .l I: jlO a. m. the lake sur.
face, which had been rlarkly crustecl,
crackec'l up lr,'ith founrlering of crusts
anil thonsanils of bubbte for:Lntains, then
thc nerv florvs starterl cracking antl
founilering ancl glor-rinrs of subiiclcnce
lppcared all alounc1. The craching antl
founclcring of the florrs began ai the
rrorilrwcst ar,l splca,l froni thorc iu-
,licrl ing that thF grearest tLickness of
crusts was first reached in that con-
duit region.



Measut'ement al no-or Mondav' .v?v i=lnljl ll'i:'l:oro:::;;.'I1{#:j"i'1""'
::;,i:iir"*ii"'it'I".[Ti;f",3"'-1i ;i1;,:;: ;;"'ii"''""u"i"1'luo't' *re rat.

l,elow tlre rim of r+'iJil""li"''i" l" t"," lll.l^;;*;''J'1t=,,fll'""tlirii-t'*ll'
;;;;;;'i" 1" it'i. tt'o botlom or the ".f.u'pT,' l"o i"';""i;;';;;threst a lava
roltherrt ,lepres*iorr 'was 59 feet be- a'lJa.ctX'rl""r'i""iir"'"ter had opened at
ilJ ? li l+ LI;il *'*', iq'"i il :t r r :,'i" iH ; 

: i; l,'J.t ;i'i*i;' "'','*Il;'"j $

f:"T"li :ll':i:l: ''l'l;"*;I;ti'*:i ;i;; l,;l'li,,ll,li'l'""1f,"{"fln.'T,1{
the crrg* ,tt.t!t_ , ^ .^^_. of tt e 

'f"ormer east gulnh. The north
Ol,l east crag, l0 feot; *".[ ,"il"f "" 

-"*g *u. now above the
Crrg rrress. 47_ feet: ,.i* of""ti,e'pit-'tt " 

crag.mass rose

-Llast islrn,l,4i feet: ,"^"*l-r," 
*ii[ westward iilt that its

ll; ;' 
;l :i;il'l"i;'i".lr sr,,orr ove.r- #":':;: 

"lr:[x1' 
:r ;;",Uj "x]"i;lttrott.. "r=t n",i *ert. .Du'ing the nro'n- bo"oT.l""it 

""'-i.r,ir" 
peak barl been

ii3:llil;;;l,TiJ:l i,"l:;l fli*o'J,lil r!:^'i'"*';ii: "ir'" 
"'t'utt"" markings

nrent or trre east o,"u.'ii"i'Tnl"Ji;i:; lilll,-;i;r:j;"r'U 
rhe rake side rnere

;If.Ji',"l'::Lll'i fl'".1':i'i 
""iinI'ii$ 

^l*:-;:l;ll-,S'"";:1"., Y* lT""'T"i
L:li :l ,ll;i;;;il,,i,i-il;li ,3J:" ilJJf iiff:; Jr"*;ii r,oi" 'rr,"'" was an.

,',. 
"ou1he:rsr 

L,"""rr oilii {;'; i" irt" olhll "tlilirlt -hole at the wesl' base

r,a,e or the rscr r"'rg".o"-i'|1';' H' iii: :i:1";::lll: ff3g,::':?-;'"'; 'Tt;ili\vcst core, an onerr over Iaclng wesl--rvdr'"^iit-"i"ft" cra"ks of-the fresh

lxii'., }': :,, fi I 
i 

['Jf 
""J], 

n']:t,y"l''f, 'H:t i' LHI 
-l,llj*li t ;' i'"l"xi!:

*;i: l::i*"iJ^o:1;i*llT"-*" ili il*I"'"'' 1;""' ";;E;;; 
shorrin-g whiIish

aftet'nootr. The no" ilintt ''t"ti rt"r 'vellow heat' Some of the' lake foun-

i"iii' ,- i,inr, rt,:rl",.,liiil, :_:; li*i"",t;f," l;i:, Tl;i"'o;i3J'JJ 'ri:
1n the er-enlng a sr

lrppene'1. A l,'ittie"isii;'; t'.'t i'ush m.ai.n 
'ff.;ltll.'".ort;;"lrll-;:r:? i::l

;;''l;';1." o, ",''u,l"'"umatr 
was seen high' r:ff"Llilr "n'liir".i"*iin spatter

i,'o"t ir," \-olcrno TIouse :rt 7:15 p' m' s'ere i^" rt o ,,nner twenty 
"f""i, 

t,.,,t

S"ll ;l'l;" 11,'J "" 1' T" ;"'n ll: J i"'ll=i l'{J) #:" i :'"'$;;'1ii" rd ass i ve'k e

ctoutts of itust and g"'J'i"ifri""i1y'itrir- u" f"i'". 
- 
fi"ti,tg iite er ening the lake

',li;;,i 
l,.y ;ortipr" -iounraining'" Ap- r'ose slowlv'

nalcrrily the rel<o ,,,[.id"n'"fiort i_s at "oo", 
xrrv 29, rhe lake bv rising

icet irr'tlre lerc "rt"riooL','"n'i 
u 'u'1 r,"'r t"i"""t"J'almost its usuel aspect

,lorr le:r,liustrncnt of t"ft" tt""ft tu-g^" 
'"a 

'"'^'-'ilii*ting level with its

tifte,L tlrc ceni,ral "rrg"'r",1 
perha-ps inn"r 

"Jtlff.- The *lphur ..hole 
pond

ol,e)re'l cIc\ a""" into"titt'ii'ilt" lal'te t{ns 
- 
r""^i"i"i"e- -Th'e roriherst rle'

rnrema llus'e'l so as to Iower it tcm- p'"ttio"" upp-"atii'el""atettan'1 the sub-

r,orirrilv. At 7:{i p. m. lherc was- a ,i,1n,",."i oi 'the lakc-e'lge on that side'

profoun'1 cenyon-like i"'"'"''fir with the t'"*t"'rtt" "utt 
islan'l' now matle possi-

ceni rrl car ern revealed d" a great bte an ";;;n"; 
into the depression'

ston.inq vautr. 't r..'"t.- *1. higL- ln- ir.''i.'tooi. prn1", ,rl,I ilj:"" or-erflows

. crn,Les(pnco rnJ the ;;";; wns'rapitl p"t''t'i 
"it"ti 

the lake -north' 
northeast

ersr\\.a'd. rn" .outi l]".t'f.ir"a rlrd ir"",'' rr,".u.t.o"", an,l east al the east

topplecl over to the-north' golci"*';;^ aqci cove flow became

Thc soulh islanil ma's had risen *oa- 'ro'"i'o'oJ'ia'**"a"c]-in'l-o 
the norlh-

denlv ahove the rim--of irnlt*uurnnu' "n"t'afrtti*oo- 
io a' stea'1y torrent 40

making a distinct r'i"iia""-'i"'-f;sti teet;lid;"i;;two h,ours'' The ff]lins

slowing fiows outpoul-J"o"ry-iiut af1- w.as "il"tt 
g0o feet long and from 10

ernoon. The ouler le'tge of the east ro ri"iitt- deep antl ixtended from
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I

under the east station to the north the rnaximum overflow of this period.chasm. rt trnally penetratecl the mid- 'rhe rake subsideJ iro,o-?o".'r"et rr"-dle crevasse of ilre 1894 1eclge with a low its bank to t;"1;; f";;down crur_short .riblet flow. . : ing the morn_ing. lflr""u-ro, i'glo.wingwith intermissions the flows _con- po"ntl of coltapL .o"in oi"ti" 
"o"tr,,tinueil and at the west cone two high ivest cones. fn" *"ri.**"*"r" ro"-spiracles n'ere built, These. spattir i'ountlccl rry ao-ea 

"p" 
nJ*;. The cen_l,eaps wele 15 feet high, anil at 6 p. m. tral caveru .\.\.as visible.tne southern one w::rs snouting urnbrerla June 1 was rainy, but thc crags roseshaped flings -of _melt'wittl-a gulping gr""riy and snrol<c increr.ett.

rroise anrl a bell rike ring.. These-spurti " The" foilo*-ing;p;;i-f;; ilre wrrir_
ig^".1:l 

b"_tlluinly seen, al the Voicrno rre.v Laholalory- oi'S"i..of"q, l, sub.nouse. lnele wel'e 1.wo cones lorih_ nrillo,l I,y -\l r.. JI. O. Woot[: -"

'vest 
also, the lo'r'er one in process of Duri'g the rveeh interi--ai'enrling withrapicl b.iltling. There rn'e,re Jtroog gas June 1, 1917, one s'rarl rocal shockpressure and overflows arl around ihe has been registerea, ar,rci ooc-1!t"."i.rrr,take. the recorL.l Et , ,rr".t ii;;"; consicl_

, O. May 30, at 3 p. m.,,the barrks of erat,te ere"g.y l"';il' i""gi;t or thethe lake rvere 2 feet higtr, there were origirr.few fountains antl fhj 'his*ng was .f'he . seismogi.a,phic a'rplituiles ofslight at the norilrwest cone. ThE .r,vest 
^icroseisnric_ -oti'oo haie iaoge.t t"or.,r(.orre \\as not.spur.ling, Lrrrt tlriblet flows snrall 1o ntodcrate \.alues.\{'ere rn motl.n neer it on the floor. \rorcanic vibration has bcen strong,otherwise there wa,s no fresh over- botli;" il.r" "i"uaj,"r;rl;j;'.poracricflow since the previous cla; . .Ihe lorth- s-ar e groups oll ., storms, r. A welleast po.rl was flooretl or-er an.l a co'i- marrrJ,r stbr' of .o^i.r"utl" clurationcal spalter heap, now_ jnactive, 

^ha,l 
a,,.orrrpanic,l the ,*i:1";: 'sfaJr'o,f 

ic up_bcen built rhc'e' stre:rmirrg was f'onr r;rt of rhe.c'rg r,,as-. isr:ru,is anrl pcnin-the northwest as usua,t. sutas in Ii.t"-;;;;;;;'';J" ;;; earty
."9: ,l:^-T:rning of May 3l,.frc"h "vnoi,,f of May 2s.snorf, overilows appeared., southeast, Thelc, .h:s. blen r,o nolrble changeeast, norrheast, north, norihn'eqt anrr in pcr slifr irr flrc ,""r"'"oil'iii a,,ri"gwest. The depression of the southerst lhe'week.
bpn( h at the.lake T!fgin was 20 fect Vor..y leslrertt.ullv.an.r agailrsr rhe waI 22 J'eet. This rvas T. A. JAGbAR, JIi., Dir,,,c{or..

Xditorial Note.
.A Jver;-. cornplete .."1"_: 

,oj_ l:y."c ,rf":i1,li;,]iJl +nru;1""fri,"H.pi,'1ures of ihe votcano by day.nd b; ;;;;; Januar.v tJitr, on Sunj"ys andnight, hes leccnily been'madl by Mi. iio".iorr,_ NLr_ 
- 

i";,k;"*,i;esclays,Birrron Hotmes, rbe 
i:,"*^_l:,.-t.".1::: il;;*i iv..t. 

.ir."a,,,.id,"ys, 
B."oor,tu,,;'l'hese rrill be shou.n irr conjunction ,ILuri_la.vs. \Vocoslcr: Friiavs and Srt_r.ith Mr. Ifotmes, lecture toui appro_ ,"a"i.r-B|rt";._;r;it;.'--r" "

ximately as foilows:
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TECHNOLOGY STATION, June 9,
1917.----rDuring the s'eek eniling June 8,
1917, the }lalemaumau lava column has
subsided to a depth of 75 feet below
the rim, fronr. a, maximum height of
only 22 feet depression on May 31. The
liquiit lake in three clays reached its
Iowest for the subsidence which has so
far occurrecl. ,Sunilay, June 3, showecl
depression of 78 feet, though only the
day before the bench crags hacl stootl
at their highest elevation n'ell above
the edge of the pit. On June 2, how-
ever, the crags subsided gradually and
continueil to tlo so d.uring the week,
the lake apparently compensating this,
perhaps by a rising of its pasty bottom
lava., for the level of the liquid sur-
face has fluctuated but little, ancl has
risen slightly at the end of the week.
Another high level is to be expected
after the solstice about the end of
June.

On Saturday, June 2, the lake appeax-
ed 20 feet below its inner cliff, or some
40 feet below the southeast lfalemau-
m.au rim. At fifteen minutes after noon
there were two roch tumbles into the
lake northeast, ancl from the summit of
the crag mass, sending up puffs of
brown dust. The southwest islet had
reappeared. Rocks were falling about
the 1894 bench northeast, ancl from the
summit of the crag mass, and all signs
pointecl to subsiilence in progress. In
the morning, however, the crags above
IIalema,umau as seen from the Volcano
House had appearecl at their highest,
and the following by measurement
were above the rim of the pit: north-
east peak, east island, crag mass, cen-
tral peninsula, south peah, northwest
table. The two east islancl peaks ancl
the old east crag had risen strongly
since Mray 31, exhibiting south o{ the
east crag a new ridge of elevation in
fresh flows.

After noon there was sinhing until 3

p. m., the lake showing inner walls 30
feet high. Then the lake appearecl to
rise somewhat relative to its inner pit'
At 3:45 p. m. there were ava.lanches
north and east. At 5:30 P' m. there
was a fall of rock from the s6u1[ gide
of the southeast pool, inclucing much
fountaining. The lake appearecl rising.
At 6:15 p. m. there were heavY falls
southeast, and at 6:50 P. m. an aYa-
la.nehe at the east cove. During the
afternoon and night the crags sank
below the rim, only the cragmass antl
the northwest table remaining partly
visible from Volcano House. The glow
at night rvas moclerate ancl the fumes
inc re a sed.

Measurement on June 3, 7917, at I
zl. m. made the lake clepression south-
east 78 feet and that of the east islantl
summit 14 feet. The lake hacl thus sub-
sicled the equivalent of nineteen feet
per day for three tlays. The east is-
Iantl hacl sunh 30 feet in twenty-four
hours. This crag was now 64 feet above
the lake.

The inner walls appearetl 40 feet
high, ancl the northeast floor had sub'
sided to a much flatter attitude in place
of its strong slant northeastwaril. With
it had gone down the east island mass
ancl the northeast peak, ancl much of
the northeast cliff over the main lake
had fallen in. Gaping clevasses ap-
peared in the northeast floor, which had
subsided 10 feet along with the 1894
bench, carrying down much new clebris.
Bocks rryere falling in the valley back
of that bench. The southeast shelf
remainecl high, the other floors parting
from it along a north-south crack,
which became a crevasse uncler the east
stetion, The .southern floor area re-
mained relatively high. The northwest
tubular crag had subsidecl bodily within
the elevation ridge arouncl it, and dense
smoke rose from. cracks at its base on
the east, south and west. Rocks were
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falling from its cliffs. A crevasse ex-
tcuderl r'vcstnard from it, but the r'vest-
eln fioors were stili high. The crag
rnass had tilted bach tolr.artls the lake,
its three pcaks now appearing of cqual
height. The rvest and nolthwest cones
rvele broken heaps ancL a pressure riilge
connected thc former with the n-est
cove of the lalie. The lake appeared
smoky ancl stagnant, lvith northern
fountaining.

On June 4 at 10:30 a.. m. it was evi-
dent that sinking continued, though the
lalie southeast rvas only 20 feet bciow
the inner beirch and exhibitcd a new
spatter level 5 fect abovc the liquit1.
Tlie flools rrele much lower, parting
along smohy fissures from the high
southeast shelf. The northeast floor
had settled bach nearly horizontal There
rvas fountailiug southeast and about Old.
tr'aithful, and an occasional centlal foun-
tairr miglatetl ec,strvard through the nar-
rons leading to southeast poo1. The north-
t'est table rras lorvcr and the crag mass
appcarecl much as in .Ianua,ry, the wcst-
ern pcak bcing nor'r' again the summit,
The south corre \Tas glorviug ancl the
fumes appealcd thinner'. At 2:30 p. m.
the lalie appcaretl still higher relative
io the subsiding benches, rvith much
fountaining east, That this effect r.r-cs
really subsidence of the benches rvas
shorvn by abundant falis of rock from
the 189-1 berrch northeast and from the
north and northu.est r-alls of Halemau-
mau.

On June 5 at 3 p. m. the north arm
of thc lahe rvas founil widenecl owing
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to the falling away of the northern
part of the east island promontory. A
grotto northeast near Old Faithful be-
camc very active, with high spurting
aird bubble fountaining.

On J-une 6 at rt p. m. the lake was
about 60 feet down anil the genelal
appearance of Halemaumau was very
iliffereirt from that of the previous
q'eek. In gencral the settling of the
floors had foliorved the scheme of the
tr'ebruary subsiclence, low northeast and
southrvcst, high northrvest and south-
east. The recession of the lake in the
irurer pit and the increasecl smoke made
ali but thc southeast pool cli{ficult to
see, and the first impression of the ob-
se1'ver on the brinh is of extensive
tumbled. benches and tabular crags,
much smoke, and little lava. The lahe
leally, however, is iittle changed, and
its margins have subsi<lecl with it. The
south and east island masses have surrh
lowest, so that the inner belch about
tire southcast pool n'as only 20 feet high
except at its southeast end, where the
shelf stood twice that height above it.
Thero was much bombardment and
building of stalactites under this shelf,
and from this cove smoking cracks ex-
tended north ancl south along the break
bel rr ecn tbe lort er aird bighel Boors.
The southward. cracks glowed ancl led
to the glor'r'ing heap of the south cone.
Crusts s.ere jammed in the westet'n en-
trance to the southcast pool and from
them rapid streaming poured eastwartl.
The souths'est cove $,-as crusted over
ald the southtest islet had become a
pelinsula attached on the east, while
a nalro\lr channel encircled it on thc
s'est.

The southn'est floor had sunk more
than the northwest 4oor along the crach
or tunnel line, n'hich rvas marheil now
as a pressure ridge from the I'est cone
to the l'est cove. The northwest crev-
asse $ias u'idening, n'-ith subsidence on
th.e lahe sitle tending to leave a shelf
next thc rvall. The northwest tahle
Iiad saggecl dot'r-nw'ard in the middle
along a rorth-south axis, bending like
a plastic substance. Settling hacl made
the northeast floor continuous with thc
north chasm so tlrat the latter coulcl
no longer be distinguished. The craclrs
in the northeast f oor', pa rallel with the



1894 bench, had witlened jnto crevasses
3 feet acrosit in pltrcesl very hot air
rose from them, anil red glow- could bc
secn in the smaller ones at a clepth of
four feet.

'Ilhe nerv lorver inner bench, 4 f cet
high above the lake, N.as lvirle on the
southrrest anil s'est. The north end of
the lake was inactivc rr-ith southv'ard
streaming. Not much motion rr.as in
er iderce, I'ut I ll[[ f rom thc e ctrlt:rl
peninsula into the southeast ehannel at
5:15 p. m. shorved that subsitleuce \\:as
still in I)rogless. IIeavy smohe lose
from the northeast inner cliff, from the
ends of the northrvest table, from tbe
southeast craclis, and from the rrestern
plessule riilges.

The lake was 10 fcet lol'er at 3 p. m.
on June 7 anil the smohe u-as heavy.
There rrele central fountains arcl lapicl
eastrrartl streaming. The lcst corre 1{as
glon'ing frorn a gash on jts southern
side, arrd the pressure lidge from it ex-
tendcd dol-n the slope to the lake lilie
a lolg mole-hill.

l{easurcment on Friday, June 8, 1917,
at 10 a. m., made the tleprcssion of the
lahe 73 fcet, indicating a rise of 5 feet
in 5 days, wheleas the strmmit of the
east islanil had subsided 17 feet in thr:
same peliotl. Thc summit of the crag
mass r{as the only iirterior fcature nos'
visible from Yolcano Horise. The fol-
lor-ing were heights above the lahe
surface:
Ifarginal bench south of southeast

pool .. ..10 ft.
Southeast shelf . . .. . . .. ..16 "
Floor untler south station......,.3:i ('
Northeast floor' .. .... ,..11 r'
Sumrnit Crag Mass. . . . .. .61 ('(( Xast fslancl . ....42 't(t Northlvest Tabie ........6:l 'r

'r Central Peninsula south..49 "
'!r Northeast peak . .. .. .. .46 "

Smoke hail climinisherl antl the lake
rvas higher in the morring. There r-as
much quict crusting, and occasioiral
blorroff of gas n'ith fountaining at the
central eavern. Streaming n'as east-
ryard in southeast pool and rapidlv
southl-aril in the southu.est cove. At
noon there rvas subsidence rvith central
and southwestnaril fountaining. The
southeast cove was quiet. The north-
v-est cones puffed slightly.

At 5 p. m. the lalre n'as 5 feet lower

ancl morc active. Tlere rtere fountains
southrvest, rvest, at the Old Iaithful
locality lorthcast and at the southeast.
Strearning r{as now northrvartl from the
southrvest cove antl from northwcst to
east and southeast. Flames rose from
the south anil l'cst cones anil in flares
f rom thc central cavc]'11. There r'r'ere
occasionll frlls of sfaltcr mlrgins.

Fresh roch tumbles laY under the
upper u'alls, cllarvn clorvn bv the sub-
s:icling flools, oir the south, r{-est, north-
l'cst, northeast and east. The north-
v'est table tvas lower, its east end now
a sharp pressure ridgle, ancl a valley }.ail
ileveloped north of it bencath the n.all
shelf r-hich cxtentled n'estwaril. There
r\'-as a pressure ridge exterlding I'est
from the northlr-est alm. Thc meaning
of thcse westei:n pressure ridgcs cxtend-
ing from the sitcs of concluit lvr:lls to
the lahe, is tliat tunnels bcreath havc
hacl their rvalls prcssed togethcr bv tle
l-eclge effect of the subsjilencc of the
bcnch magma l'ithin a funnel-si:Lapeil
pit and tle tunnel roofs have accord-
inglv archecl upt.ard. Such a riclg-c may
thus be an interest:ing index of a tun-
nel beneath.

A crevasse in the south and south-
l'est floors was cleveloping parallel to
the uppcr w-ail, preparatory to mahing a

shelf there as ttsual if silking cor-
tinues, ancl this mergcd eastrvard t'ith.
'crachs under the southeast bench. The
rrest cnd of the latter rvas a smokY
tumbl.ecl sl.ope, I'here the sinking of the
floor hacl ilragged clol'n great masses of
rock from the upper cliff.

The Obscrvatory has again the privi-
legc of assisting at chemical investiga-
tions of TlalemaLrmau conclucteil by the
Geophysical Laboratory of the Carnegie
trnstitution of l\rashington. Dr. E. S.

Shepherd of that laboratorv, rtho s'as
liere in 1911 ancl 1912, an'ived at the
volcano on June 8 for a protracted stay,
and equipped t'ith jmpr:oved apparatus
for the collection of volcaric gases'

The folloning report from the Whit-
nev Labolatory of Seismology is sub-
mittecl by \[r. H. O. \\rood:

Durirg the rveck ending with June 8,
191.7, six small loca,l earthquahcs havo
been registered, and the chief phaser
of trr,o distant teleseisms r,r'ith small am-
plitudes and vagne indicatjons of plase.
Xficroseismic registration has been as
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usual. Volcanie vibration has continued
to be registered, with seismographic am-
plitucles somewhat greater than nor-
mal, both in the steady run and also in
ratber numerous and prolonged sto.rms.
fn the early part of the week interval
there rvas a sharp movement of the
pen-levers in the sense of tilt to east-
warcl, followecl soon by a rapicl partial
recovery, after which no noteworthy
changes oceurred,

the southeast. The west and northwest
cones s/ere whitened with solfataric cle-
posits and there n'as a glowing gash
on the south side of the west cone.
Smoke had generaily increasecl.

On June 10 at 5 p. m. conclitions
n'ere much the same, with evidences of
continuecl subsidence. The southeast
chasm had coilapsed farther antl glow-
ing iava could be seen within it. The
northeast crevasses had widened. There
'\,vere some marginal falis of rock into
the lake, but the shoreline level rela-
tive to the benches appearecl un-
changecl.

At this time a very instructive
growth of pressure ridges smoking
strongly, was shown, one of them ex-
tending from the northvrest pond lo-
cality to the northwest arm, another
from the west pond locality to the west
cove, and a third from the south ponil
Iocality to the south cone and chasm.
Each of these ridges gave evidences of
a tunnel beneath which the subsidence
and compression of the bench magma
hail crushed in so as to arch up its
roof. It was worthy of note that each
of the smoke places about the benches
and crags corresponded to a formerly
mapped pit, chasm or tunnel in loca-
tion, ancl dense smoke is always an evi-
dence of an open gas chambe; beneath.
Such places were the southeast chasm
and cone, the pressure riilges, the north
anil northeast clepressions ancl the cen-
tral cavern tunnel. The large crevasses
do not smoke.

On Monday, June 11, at 2:30 p. m., it
qas eviderrt that lhere had becn heavy
tumbles of shore into the lake north of
the east islancl so as to widen the lake
towards the north, ancl the northeast
grotto r4ras fountaining with great
vigor.

At 3:30 p. m. on June 12 it was evi-
dent that sinking continued, as the
floors lr.hich had subsided under the
cliff of the southeast bench appearecl
lower ancl that cliff was scaling off f.o-
time to time. Toward the north the
cliff merged into a crevasse boundecl on
the lower side by huge slabs tilted at
a high angle, ancl here rocks were fal1-
ing frequently.

At 11 a. m. on June 13 the southeast
pool was 20 feet below the marginal

June 16, 1917.
During the rveek ending June 15,

1917, the lava lake of Halemaumau has
remainecl stationary except for daily
fluctuations of from 10 to 15 feet. the
maximum clepression of the lake r6aeh-
ing about 90 feet below the rim of the
pit. The crags have continued to subside
slowly and the smoke has ine reased.
An upward spurt of 20 feet in the level
of the lake at the end of the week is
probably a movement of pulsation char-
acteristic of approach to the turning
point at the solstice.

On June 9, at 4 p. m., the lava column
rvas lower though the shore-line of the
southeast pool appeared unchangecl.
The benches were lorver bv at least ten
feet. The smoking are"a uniler the
southeast bench had coilapsecl to a
ehasm full of debris suggestive of cle-
velopment of a new cove of the leke.
There were new smoking cracks on the
upper southeast bench. Near the for-
mer cavern locality northwest the bench
crack had now developecl a low cliff
through subsidence of the floor on the
lahe side. There .llere new falls of wall
rock on the floor west anct south. The
northwest arm had clevelopecl by col-
lapse, a chasm extending westward
from the lake. The floor west of the
crag-mass now slcped torrard the lat-
ter .just as in February, the crag-mass
having subsided extcnsive[y. The nortb-
q'est table was lower, showing only
about 20 feet of eliff above lbe"north-
n'est floor. The main lake was in a
deep inner pit, the peninsula of the
soutbwest islef s[6ryi1g walls ]5 fcct
high above the )iquid, nhile the east-
ern walls of the main lake uncler the
several crags appearecl at least 60 feet
h.igh. Fountaining was about as usual,
the surfaee current being very slow to
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bench, there n.as heavy fouirtairring in
a grotto under the southeast bench, and
there u.ele falls of rock into the lahe
from the central peninsula ancl from
thc south margin farther cast which oc-
casioncd mr.lr Iourrlaining.

At 2 p. m. on June 14 the lal<e as

"seer frorn the northcast w-as somewha,t
higher, the irncr cliff of the southeast
pocil lising onl;- ten feet above the lakc.
The eastl.ard streaming n-as lapid, rvith
traveling fountains u.hich formed. flom
time to time in the central r'egion and
miglatetl through the southeast channel,
The lahe appealed rising, but the smoke
r\ras ver]' detse tou-ard the rorth. At
2:15 p. m. the north pool shon'ed. much
fouritairring. At 2:iiO p. m. the lava
subsicled a ferv feet and strong foun-
taining clevelopecl in the centml cavcrn.
Thereafter the Lake contirucil to sink
to a depth frorn 15 to 20 feet bclow
the inner berich southeast ancl there
\virs & very hcavy fall from the east
island banh into the lake. There was
glolv in the southeast chasm and the
south corre had cleveloperl an open pot.
The crag-mass appeared distinctly lou'-
el as though. slol-ly subsiding bodily,
so that the whole lahe could be seen
flom the northrvest margin of Halemau-
mau ovel the top of the crag-mass. The
northrvest flool had gone dorvn with it.
The smokc at the southeast ch.asrn hacl
greatly tljminjshcd rvith the appearance
therc of the live lava. -At the north
pressure ritlge, horvever, next rvest of
the formcr nolth chasm, yellorvish-
white smohe rose lapitlly in dense
masses.

Measurement on Jure 15, 1917, at 10
a. m., determinecl thc clepression of the
lalie to be 71 feet below the southeast
rjm of the pit, a gain of t$'o feet of
eleva,tion in seven days, In the same
peliocl, however, the crag-mass had sub-
sidcd six feet and the east islancl four
feet.

On this morning the lahe was high
and rising to levels above the highest
spatter marhs of previous days. There
\yas strong constructional activit;',
building a very large crescent-shapecl
spattel cone under the crag-rnass, and
others on the northwest, n'est, south-
west anal southeast. The southq.est
islancl and peninsula rvere submergeil.

The streaming was rapid from the rvest
tou'arcl the north and east. In the
southeast chasm there was a fountain-
ing pot bctrveen the southeast pool and
the south cone. A piece of the banh
fell from the south sid.e of the south-
east pool. There was strong bombard-
mcnt on the north shore of the north-
n'est :rrrn. fn the southwest cove there
r\ras one shore grotto in action, but
otheru,ise the pool south of the sub-
merged peninsula was crusted over.
The lahe overfloodeil thc floor betw-een
the trvo krobs of the east islancl. 1'he
r-est ancl northvv-est cones were smohing
quietly, but smohe in gencral had lcss-
cned. 'Ihi.s rise reach.ed its maximum
about noon, and the lake fell a\{ay in
the afternoon, revealing again the pe-
ninsula of the southnest islet.

The follorving report from the Whit-
ney Laboratoly of Seismology is sub-
mitted by Xrlr. H. O. \\rooil:

Duliirg the r-eek interval ending rvith
June 15 three cle{inite local ealthqual<es
of vcry smal1 seismographic amplitucle
have been registereil; also thrce doubt-
ful rvave-groups of local origin, and the
feebly registered chief phases of two
tclescisms. }licroseismic motiorr has
bcen. registere.l as usual. Volcanic vi-
bration has continuecl stronger than
normal, both steadily and in storms.
Therc has not been any notel'orthy
shifting of the perrs in the sense of tilt
othel than its usual diurnal changes.

June 23, 1917.
During the rveck ending June 22,

1917, the lava lako has subsidecl "14 feet,
rvith more or less continuous clatter of
falling rocks ancl & sinking of the
inner circle of floor all arouncl, leaving
a marginal shelf on tbe northwest and
soutbeast. The inner floor has carriecl
don'n rvith jt all the crags, the lahe
tending to keep its shore liire relativeiy
unalterecl.

M,easurements on Saturclay, June 16,
at 10 a. m., made the tlepression of
the lr kc 87 fect. The e ragl-maos losc
60 feet above the lake and the cast
island 51 feet. There was strong sub-
sidence since the previous r1ay, ancl the
streaming s'as srvift to a cavern unrler
the southeast bench, where a calclron
boileil violently at the lake level. Here
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and elsewhere the grottoes showed stal-
actites. Af ter 10 a. m. the lake aP-

""rl"J "i.ioe. 
I n the main lalte tle

5tt"u-l"g nlas outn'ard from both the
,ro,ltt,*".T and southwest coves. The

routi", dome under the crag-mass. had

n-eriiallv collapsed and the lew inler
i"n.t.r iutt 10'feet above tbe lake' A
orntto neat OId laithfui was Puffing'
ihc subsidencc of the crag-mass at its
north end had carried. tlown the floor
ivest of ii, Jeaving a south-facing..es-

"",n*".1 iiL nlace of th" plessure ridge

*lhi'"h fo"t""iy exlcnded lreslward flom
tt,e no,'th*esi ar-. A pressure ridge
had formetl across the south floor from

""i.t 
tft" south station to the south

nnn"- -a"t inc apparentlv the course of
* troo"l froni thc old south pond' There
*""" otn"" pressure ridges ancl- cracks
on the south- floor. Fire could be seen

in the *ntt "ott"' 
Rochs were falling

at the east erevasse and above the east

"na 
of ttt" 1894 bench. R'ocks were in

motion. also, souihwest nhere tbe floor
had gnped lway flom the u:rll, formittg
a wail'erack four feet wide' The pe-

ninsula, in the southwest cove was now

restored. Blue-white smoke rose in
d"na" *uttu* on the north ancl north-
east. and otber smoking places were
the 'rrn''th*'est and n'est cones' the
northwest escarpment, the southwest
floor, the centrdl Peninsula and the
southeast cove.

Durinc the lext lwo daYs the floor
on all sidcs subsiderl hoevily and the

smoke increased. The northrrest shelf
L."u-" a high cliff extending from the
n'est sta tion.- to the northn'est t:rble'
The la.tter had lowereci until its upper
surface was leve1 with the shelf' The
northwest floor anil crag-massr and the

northeast, east and south floors hacl all
sunk untii the floors rvere level, or even

sloping toward the lake' The south-

"ast 
c[asm was now a cove of the lake

on the site of the former south cone'
A smoking cone or Pile of slabs had
developed.'-on the floor farther west

alonc ihe course of the pressure lidge'
ihe-soulheast benc} neat its west encl

surmountecl great ya,wning crevasse,s

separated by" upright slices of bench

"""do to fa1i. and the shelf was extend-

"a #ett*u"a uncler the southwest and
south stations above an inner cliff along
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which the floor had subsidecl. There
rn,as a. tumbled smoky pit in the region
of the north peak. The northeast peak,
the east isiand and the south islancl
ma6s remained much as before, but all
had Eone down et masse.

On"Juno l9 at 3:30 P. m. Ibe inner
cliff over the lake was stiil only 10 to
15 feet high, and the west and north-
west cones' were still srnoliing quietly'
Streaming was swift to the southwest
cove aud to rhe southeast pool tlom the
northwest. The peninsula in the south-
west cove Fho$'eal a flat upper surface
about six feet above the lake. There
R,as a ne\v narrow inner bench trvo feet
above the lake. The principal foun-
taining was on the southwest, southeast
and northeast.

On June 20 at 11 a. m. the benches
were still lower antl rocks coulcl be
hearcl falling almost continuolsly from
the northeas-t shelf and the 1894 bench'
The higirest part of the northn'est table
at its western crag was now below the
floor shelf. The-lahe was relatively
higb a.nd appeated to be rising above
thE inner benct of tbe previous day,
and some spatter benches were in pro-

cess of building. The southeast cove
hail buitt a glowing blow-hole in spat-
ter on its rvestern bank and this was
fltrming ancl hissing strongly. Other-
wise tbe cove was crusted over. Stream-
inE was now oulward from the soutb-
.n""*t "no" to the north and east. Tbere
w'as violent bubble fountaining ancl

down-sucking at Old- Faithful and heavy
bombarclmen-t against the north bank of
the 1ake. A new sulPhurous sPot was
developing east of the east island' The
g"rr".ui e-ondition representeal- by this
i,-eek ts subsidence appears to be a' con-
flict between sinking bench magma ancl

relatively rising lake magma.

On June 21, after a slight earthquake
felt at the Observatory at about 7 a, m',
a visit to the lahe at 9 :30 a. m' re'
vealed a lava column still low ancl fall-
inE. This rqas the dav of the solstice.
R6cks *'e"e falting in the northeast
crevasses. There was an open pool in
the crust of the southeast cove. Stream-
ing was eastward from both the north-
*est ancl southwest. Six fountains
were in action ancl there was eviclence
of spatter building on the shores. At
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the moment the lake lvas bordered bv a
rim about trvo feet high hanging with
stalactites. There was a great splasir
mark across the point north of the
southeast cove occasioned, evidently, by
a recent tumble into the lake from the
high southeast bench, the eclge of which
n'as broken anil crumbling.

On Friday, June 22, 1917, at 10:30
a. m., the depression of the lake rvas
115 feet, shov-irg an average fall for
se.ven days of over six feet per day.
The crag-mass stood 54 feet above the
I:,ke and the east island 39 feet. There
was evidence that the low level hacl
been reached, for the fumes were thin-
ner and no rochs lvere healcl falling.
Bctu-een 10:30 a. m, and noon thele rl,-als
strong lising of about flve feet, so that
the iake uas hrimming fusb q.jth thc
inner bench antl was easilv accessible
at the southeast cove.

An exploration of tlre nortieast floor
on this date shorved that the subsidence
of the floor had left a 15-foot clilf along
the 1894 bench, making the trail down
much mote difrcult. The northeast
crevasses rvere six fcet wicle in places
anrl the old east crag was paitially
buried b;' rlebris from the high south-
east bcnch. The north ridge, formerly
the east end of the northwest table,
hacl sunk so far as to become a depres-
sion unaler the old north rest-house with
a turnbled slope on the northwest table
side. The northrvest table was far
belorv the shclf left by the }fay floor.
A tumbled pit emitted smoke "at the
side of the north chasm. The north-
west cone rvas on a slope beneath a
strong straight wall macle by the north-
west shelf. Great crevasses had devel-
oped at the rvest cone and extendecl
from these southlvard.

The southeast cove was open, with
sul lace strerming to its soutlr en,l.
Thoto w:,s rapid streamin- cestward in
the southeast pool, a large-spatter dome
rvas building on its south side, another
appearcd on the west shore of the lahe.
and others were being constructed

'southwest and northeast. There was
still heavy smolre frorn the northeast
cliff over the iahe.

In the evening at 9 p. m. the lake
was about five feet below. the inner
bench, shorring stalactite margins, six

or Foren founlains. and vigorous stretm-jng. Tbe lumes were somcwhet thin-
1"". There rvas a glowing filigree at
the spatter bank of the southeait cove
and a blue flame could be seen near the
surnmit of the central peninsula. Low-
roofod caverns apperred to extend
uniler the banh at the east cove anclat the c_entral cavern, u.ith a bright
orange glow and quiet bjistered sk]nson the still pools that coulcl be seenirrsi'lc the cavornous slaces.

On this a lternoon ihc sumroit ol
nlauna Loa showed unrrsually consnic-
ttous lume which capflpnscd- in lu'rge
pulls about suudown, and drifted norti-
y."19. Tlre clouil. Irou.ever, was soon
drsslpated and appeared 1o be moisfurc
condensed above the snow drifts owin-
to a chance atmosphoric conflition. Mrl
A I{red Castle and Mr. Xnollenherq vis_ited Ilokuaweorveo on June :S- anafound heavy snow fields in the erater
on its eastern side anil the usuat fum-ing toward the west.

The follorring report from the W,hit_ney Labora{ory of Soismology is sub-mitted by nlr. H. O. Woo,l:
_ During-the n,eek-interval ending with
.Tune 22 four clefinite tocat ea"th{uakes
hl ve [pp6 rcgibtered-one of intelsil vb.arly perceptible to tho senses_ anhthrce- stvc-groups of dorrbtful rhlrac_
ter. I\4icroseismic movements have beenregistere6l as usual. The se.ismosranhic
cmplitudes of volccrric vib.atioi. liave
contin.rred lerger than usrral. thore bas
been Iittle._shilting of the pcns in tbe
sense of tilt: even tbe diurnal varia-
trons have becn less than usual-

During the rveek 
"JJ,:: 

t?,l:tt;,
1917. fhe lava Iake has rnmained abo,ri
10.0 feet below the rim of Ifalem"o;;;,with small oscillations and .rd"i"*rising to produce small overflows- urnd
a, pronounced inner bench platform. The
change from subsidence to'slight rising
on June 22 was definite, aod- occurrel
simultaneously with the' solstice, butthe maximum rise for the first'weekafter the solstice has been not more
than 15 feet. The broad areas of innei
bcnch bogan to show pronounceal tilt_ing lowards tbe end of the week.

On Saturday, June 23, at 9 a. m., the



f umes were thinner and the lal<e sur'
face hot, with three ot four fourltails
ancl witii strearnilg motiorr f rom tlLe
no'-th i.nto both the southu'est arrd south-
east pools. The spattcr l,rench rvas gel-
eralty higher ald a lerv spatter heap
had'been built at the entrance to the
central cavern. Thc crags zrnd floors
appealed unchanged. A smohing pres-
suie ridge had graclually developed, ex-
tentling from the cast cove north to
the su-lphur ho1e. r\ similar line of
fumy bioken crust, parth' ridge aird
partiy valley, extendecl from the south-
-east cove across the south floor to the
southwest pool.

On .June 24 at 11 a. m. the lake was
rising, and at 1 :30 p. m. thele I'as
slighi overflow at the southeast cove.
At'2 p. m. the la]<e subsidecl about four
f eet anc'l there rvas g'-eat irrcr ease in
fountai ning rctivilr-.

On June 25 th.ere was strong nslng
with slight overflolr,' in the early after:-
noon, the high lcvel lasting about thlee
hours. The southeast grotto \Yas very
ae tive and tenclctl to unilermine the
wall undcr the southcast bcnch. Later
there rvas subsidence by about five feet
ancl increasetl gcueral fountaining.

On June 26 at 7 a. m. there was
strong ovcrflorv on all sides so as to
flooil-the floors irorthrqest, lYest' east
and southeast. The floods left broird,
fat, festoonecl crusts' At 2:45 P. m.
th.e inner cliff n-as 10 feet high on all
sides, rvith but little fountaining ac-
tivity. The fumes appeared thiclier.

At noon on Jurre 27 the banhs rvere
only three feet liigh ancl the lahe ap-
pea.red quiet and rising, v'ith some thich
crusts and fcw fountains. The smoke
was moderate. lihe pit unclcr tire nol'th
station had become a pronouncecl hole
about 100 feet in dia,meter, coirtaining
a funnel shapcd tumble of broken rocl<s
smoking vigorously. At 2:15 p. m. the
lahe lava appearcd about five fect below
the inner bcrich, rvith much activity on
the side of the crag-mass. ,\cross the
main lahe near its northcast shore Old
Faithful fountajn J:rol<e periodically.
Tire could be seen irr the sulphur hole
northeast of the east island. At 2:30
p. m. the southeast pool rvas depressecl
elght feet below its banks antl there
wiB much fountaining against its south
n'a11. There were many fountains in
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the main lake and continuous bombarcl-
ment at the inner errd of the southwest
pool. .\t I p, m. tlre lake a1'Pearcd
ubout' I I f"et bclow t he i rrncr bench,
x'ith stlong streaming to the r'vest anrl
to the southeast, anil fountairring south-
east, southl'est, near Old Faithful' ancl
in a, nerv cove which is developittg at
the north end. Blue flames played from
craclis in the south floor w.est of the
southeast cove. Some slabs rvere ]rearcl
falling tolvarcl the northeast. Smohe
was incleasirrg along the crack east of
the east island, ancl a ridge was t[eve]-
oping farthel east along the line- of
tle o1c1 northeast crag of January last.

C)n Thursday, Jtne 28, 1917, at 10:J.5
l. m., tlre Iuke rvas subsiding until rroott.
Occ:rsionll falJing slabs \\Plo heard,
there l-as rapiil streaming to the south-
n'est and southeast, with thin crusts,
and five or six fountains werc in action.
Spatter banl<s fe11 in ot the south side
of the southeast pool arrd at the east
end of thc southu'est pool' Iirspection
revealecl a, pronounced nerv inner plat-
folm all arouncl the lahe about fivc feet
high. Pits of collapse are beooming
pronouncecl at the north chasrt and I'cst
ponc1.- On June 29 at I a. m. the lalre N'as

a,bout 15 feet below the floors, but
withil an hour it had. risen live feet.
The main la'he n'as crusted heavily, the
streaming I'as slow southward, n'itlt
fountaining against the crag-mass and
rlainst the south shotc of the sout}nlst
pool. Al ll a. m. lhere nas sliSlrt
iubsiclencc rvith reversal of streaming
from slov. outn'aril to I'apirl inrrard at
the southn.est cove. Cmsts brokc up
vigororrsly lnd sni{t stte:rmitlg was le-
srrind irrto tlre southnost:rnd sorrtLelst
covcs. During the morning the very
nt ottorrccd smoking of I l trmhle of
i.,,chs at the hase of t ho sorll berst bench
ccased ancl the stones collapseal into a

T-ot l0 f eet i n ,liflmptel'. rt'ltere lr va
snllltoLl Irnrl a Slert L,anner ol blrre artcl

vellowish flcmc nlat eJ cottlinrtortsly so

:rs to stain lhc wllls uitlL sulplrul coat-
ing.

Il srs now hccomittg evident that
very mlllted lilting changes nore goin.g

on in the bench magma' The north Pit
had almost entirely ceased to fumc, anil
therc were slabs falling in the lorth'
east crevasses and under the southeast
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bench near the southeast cove and the
east cove. The n'hole northeast floor
'appcarecl to be rising torryarcl the north
and sinking torvarcl the south, rvhile the
south islan.l mass \\'as similarly tilting
southeastward. The development of the
new southeast pot vi,'as a part of this
process, and the smoke crachs were in-
creasing from these westward across
the south floor. In this clirection the
lava of the southeast cove streamecl
slviftly uncler a tunnel roof ancl there
lras similar streaming under the south
floor from the southrvcst pool, with very
heavy smohe cleveloping. The southern
bench block apparently rvas breaking
along thls south floor line n'ith uplifi
of the central crags, There u'as yellow
sulphur stain on the south floor near
the southeast cove. The spatter mar-
gins of the southeast pool on both sides
shol-ed elevation 15 to 18 fcet above
the lake in the centlal rcgion, rvhereas
thcy show-ed cleprcssion at the south-
east covc, the bank there bcing only
five feet high. AnguJar measui.ement
showecl that the eastern and southern
crags were rising. The nestern crag-
mass, on the other hancl, rvas slightlv
subsicling. This ali checkecl with the
recent weighting by overflow, $'hich
'n'as all around the crag-mass, giving it
no opportunily to till, ilhereas the
southern ancl rrortheastern floor blochs
\r'ere J\ieighted only at one corner.

The following report from the Whit-
rrcy l-aboratory of Seismology is sub-
mitted by L[r. H. O. Wood:

During the week-interval ending n'ith
June 29 tN'o local earthqua,lies have
been registered, both of moderately
small seismographic amplituilel and tv'o
teleseisms, one a chief phase only of a
shock of low power as worlcl-shaking
earthquakes go, and one a well anil
completely registereil shocli from an
origin distant approximatelv 1600 miles,
u itb large seismograpLic amplitrrde.
This latter probably tlelivered a gr.eat-
er quantum of enelgy at this station
than any teleseismic disturbance hith-
erto recordeil here. It probably ema-
nated flom a submarirre oriqin.

Microseismic motion has been regis-
tereil as usua,l. The seismographic am-
plitudes of r.olcanic vibration have beeu
larger than normal-a prevailing con-
ditiun for sevcral morrths of late -and"storms" have been fairly frecluent.
Early in the interval un<ler report there
was a marhecl shift of the pens in the
sense of tilt to s.'est and north, fol-
lon ed by conspicuous fluctuai ions qlich
diit not produce any notable net change

-that is, the shifts have remained to
the time of *'riting.

Very respectfully,
T. A. JAGGAR JR.,

Director.
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TIAWAIIAN VOLOANO F,ESEAR,OH ASSOOIA-
TION.

This soriety is a voluntary one, rcaile up of sub-
6cribers to siienti6c work which is beirrg execrrted
hv the tr[assachusetts Instilule of Technology.

ln I9I? therc are rbuul I50 subscribe|s in lfa'
waii aud elsewhere, firms and individuals. A

"tn,in of firms and persons in I{iio built llre main
iL""iuutotv buildini in tho spring of 1912' Pub-
lieations to date have been weekly reports since
tbe summpr of 19I1, now reprinted in Honolulu
in monlhlv form. The Massachusetts Inslitute of
f"J"nton'" will Dublish aDDual reports' ot which
the intro"ductory number was printed in 1012.. -

The weekly 
-bulletin as it appears in the Ad'

vertiser is ieprinted as a leaflet and sent to

""e"]u; unnu"f subscribers to tlle work of the
.q."'";i"tio". Tr. A. Thurston is president ot tbe
S"""d "t 

Directors of the Association, antl R' W'
Shincle is tTeasurer' Nerv subscribers x'ho are
iri"t?rteil in volcanoes will be welcomed in trhe

 .*"iutio". The Association aims : ( 1 ) To T9-
coJ-ooi.anl" activity and carlhquakes in Hawaii;
{2) fo attraci scientific men hither for specral
Jl'.iaiei; tei to promote the establishment of

"nl"uoo' 
oit.i'ttatories all over the world' The

anoual dues of regular members are $5; patrons
of the Association iubscribe larget amounts'

IVHITNEY ],ABOR,ATORY OF SEISI{OI'OGY.
The Whitney Laboratory of Seisrcology is

eouioped with 
-two Bosch-Omori 100 kg tromo-

--e.tc'rs reEisterine N-S and E-W motion. a heavy
ornotii't"oho-"rei registering l-W motion, -and an

Omori "ordinary Seismograph" designed for reg-

isiering strong earthquakes in all three com-po-

nents "of moti-on. Thise are seatetl on concret€
iii"t. i" a closed baserrent room having practi'
iallv constant temDcrature, benpath the chief
Oh.'eruatorv buildine near the hotel. Time is
r"t;;;"4 tJ a rated-chronometer, checked at in-
iprvals bv solar oLservations with a tr&nsit'
g.tfr'lr"ii".".ts are loaneil by the College ol
Hawaii. Ilawaiian standard time (H. S' T') is
i o hrs. 30 min. slower than Gre enwich iime'

CANCANI SCALE OX' SEISMIO INTENSITY.

Expressed by accelerations measured iu milli-
meters Per seconcl Per secontl'

I. Instrumenial .'........
II. Very slight

lII. Slight .

IY. Sensible, mediocre .... '
V. R,ather strong

VI. Strong , 50'0

VIf. Verl'strong ... 100.0

VIIL Ruinous .......250.0
IX. Disastrous .....500.0
X. Very disastrous . .. ... '1000'0

XI. Catastrophic ...2500 0

XII. Great' catastrophe ... . . .5000'0

0.0
2.5
5.0

10.0
25.O

5.0
10.0
25.O
50.0

100.0
250.0
500.0

100 0.0
2 5 00.0
5 0 00.0

10000.0

Grade IV. is ortlinarily the minimum p-erceived
r."-tr." ""nses: 

and in Eride xll the acceleration'
;; ;;i"-;a ctra.ge of irotion (jerk) reaches that
of terrestrial gravitation.

ln the standard Iorm of report the naximum rntensity or acceleratio-n,- tlesigrrated by the symbol d'

^* - i. -i-an in *n" """.i"ii."ir"i*li. iii" mlttigai, hhe milligaf is a m-easu:e of .acceleratio',o, -ri. a, is given in lhe conventional ltnit, tle mllLrsar' r ne flrllrqar rs 4 !rru
such that 1 milligal:1/loO mm. per see' per se" : t6--l p"" 

""t' 
pir sec' The Cancani scale' here

rleffr,e,l in terms of millimeters per 6ec. pel sec., can tn"erifoie be e*f"esserl iu milligats by uultiplying
osch ol the numbers bY 100
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During the week ending July 6' 1917'
the lar-a. column of Ha'lemaumau con-
tinuerl to rise until Tuestlay, July 3,

but theleafter the lake was statjonary
ol fa11ing, so that the rret result for
the rreek appeals to intlicate stationary
c onrliti ons.

On Saturtlay, Jule liO, at noon, the
inlel bensh stoorl ten feet above the
lakc a,nrl there n'as great activity in
the grotto on the south sicle of the
south east pool. There was also cen-
tral fountairring in tha.t pool and rnuch
fountairring actir-ity in the mairr lahe.
Streami.ng was from the west towarcl
the north and southeast. After 12

o'clock noon the southeast cor-e showecl
boiling and inrush unilel the south
flool as though towarrls a sinkhole' At
1:30 p, m. the southn'est cove, seen
from the south station, showerl strong
bonrbartlment in the end grotto, with
a felr' large central fountains.

On July 1, at 1:45 p. m., it was evi-
tlent that the lava lahe had risen and
or.erflowerl the banl< at the east cove,
but, at the mornent, the lake n'as about
foul feet below its shores. It rn'as now
rising rapirlly witir some f ountainingJ
in the midclie of the southeast pool. At
3:30 p. rn. the lake had risen nearly
lerrel *'ith its banhs, ancl at 4:30 p. m.
overlfow took place at the east cove
anrl exteriled only a,bout threrl feet be-

;'oncl the previous flow. Over{low con-
tinued for about thirtl' minutes, fol-
lowetl by subsitlence three f eet below
the bank. There was therr much foun-
taining jn all the arms of the lake and
in the grotto.

On Jnly 2, at 17 45 a. rn., the lahe
overflowed the bank at the east cove,
but this nas short lir-eil ancl at 1:00 p.
m. there was rapir'l subsiilenee, so th:r.t
the inner cliff in'as ten feet high on the
south sirle of the southeast pool. At

2:00 p. m, there was recovery which
continuerl until the ]evel of the lake
was only two feet below its banhs.
Then subsidence recurretl with much
fountairing activity.

On Tuesday, July 3, at 2:00 p. m.
the inner c1iff was about seven feet high
at the east cove and there was tnuch
activity in the southeast cove. There
was the usual central fountairring. In
the northeast arm the lava ler.el was
n'ithin three feet of overflow antl slow
rising appearetl to be in progress. To
the southwest quiet crustecl conditiorts
prevailerl. On the northeast floor it was
evident that there hatl been a flow
frorn the east cove within a few hours,
as glowing cracks were visible all over
the fresh lava there.

In the iater afternoon, at 4:30, it n'as
evitlent that sinking had starteil in ancl
the heavy fall from the south point
into the channel protlucecl strong effer-
r-escence there. tr'umes appeared to be
increasing towarcl the north,

On July 4, aL L:75 p. m., the inner
bench'was ten feet high all around the
lalie arr'l cont'litions rvere extraordinari-
ly quict. There in-as only one a,ctive
grotto on the south sirle of the south-
east pool and central fountains were
absent. At 2:40 p. m. there was littlo
change, and the surface streaming was
from the west toward the north and
southea.st. At 4:ll0 p. m. there was a
heavy fall of rock from the East Is-
lanr1 mass into the southeast pool, fol-
Ioweii by much fountaining. At 7:00
p. rn. the inner cliff was fifteen feet
high anrl the fountaining aetivity was
everywhere strong.

On Thursday, July 5, at 2:00 p. m.
the lahe n-as still low and there was
very strong streaming, boiling anil lum-
bling at the grotto of the southeast
cove. The central cavern was also a
scene of activity anrl all conditions
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Pnblished Monthly at llonolulu, I{awaii,
by the Illrwaiian Volcano Resealch

A cso cie tion

W. de Vis-Norton...'....Sccretary

llntered as secontl-cLass matter Janu-
ary 20, I9l-{, et the post'olfiee at Ho-
no"irl,,,' IJaurii. unJir the A't of
August 21, 7912.

pointerI to sulisidence, following- tl'e
'higher ielels of the early part of the
v-eeh,

The follciwing report frorn the trVhit-
rev L:l.bolatorri of' Seisrnologv is suti-
rr,'itc,l l,.u \lr'.'H. O. \\ oo'l:

.Dtring' the weeli-interr-al encling I'ith
,l ulr'fi. olrlI un. uelk lo,'al ea|tlrqulkn
n.i reri-terc,l. nr,l rlral lra l ,louht ful
rrhlro rihllr,.joli.li, s. \Jict'oscistrri, ttro

iion lrrs Lectt t'cgistete'l as uourl. For
ma.nv wcehs the, seismogr:'r1rhic anrpli-
ttt'lo* uf \ ol, :llli'' r il't'llt iotr i\ir\ or lrl\ o

been gleatel than tlie previously ror-
nral vilue. This h:ls remaineil true tlur-
ing the week undcr report herc. Other-
rr-ise these rroYernellts have been as
usual of late. Shifting of the pens in
the sense of tilt to tltc rrycst and north
has gone on slot'ly anrl stearlill- in the
past-rveek, acconpartierl Liy the usual
diui'nal changcs.

I) u r i.g thc rveetr ""{1i','l:'Ll.#i 
J,n I 6 r t,

the Haiet:Laurnau lava pool has continu-
ed to fluctuate rvith sorne ovct'flow of
the tiltei1 bench bloch of thc south l-ioor
anrl crag. Torvard the elil of the rveek
thcre was pronolnceil subsiileirce t'ith
urrdermining of the olrl northeast bench
of 1894.

On Juiy 8 at 2:il0 p. m. the hcight of
the inrer hench was only about fve
feet and u11s1 4:110 p. m. tltere wa,s ]l'o'
nourrced rising for an houl anil a ha]f,
The lake at 6 p. nr. was level with its
rrralgi rr :rt the er-t , o\ e :rn'l rt 6: l0
p. rrr. it oi er'florred thcle sliglrtlr'. Then
subsirlerr:e set in t'ith much fountain-
ir.g.

On n{onc1ay, Jul.y 9, at 1:15 p. lr., the

72

WEEI1LY BIII,IETTN
of the

Hawaiian Volcano Observatory

lalie was rlepressecl ten feet below its
margin anrl rising. The streaming was
rapid tolvard. the southeast, there n'as
no fountaining in the central regior,
fumes n-ere ve ry thin and there rn''as

bombardmelt at the southeast grotto.
At 1:40 p. m. there was a fall of rock
from the east jslantl point into the lake
followed by turbulence. On the south
margin of tlic southeast cove a blowing
cone hatl developed anil was noisy,
u'hile at the west nrargin of this cove
there lr.as rumbling effervescence in the
cavcm n-hich appearerl to leail to a
sinkhole unrler the south floor. At 3:35
p. m. there was collapse at the south-
east grotto follorl'erl by a secontl tumble
of rock from the central pcninsula into
thc t:hannel.

On July 10, at 11.:30 a. m., the innel
l'all r'as twenty feet high anrl there
was active fountaining at the soutireast
grotto, slow streaming eastwarr'l through
the channel ancl the fumes rvere thicker.
There x'as much activity ln trvo grot'
tces on the lyest shore of the nrain lakc
lLncler the crag-mass. At noon it rvas
cr.itlent that bombarrllrent t'as in plog-
less northeast and sorne central four-
tajns rvere playing in the OLI l"aithful
position.- On this clay an examination of tlre
south floor showed that a new long flow
of consirlerable wiclth hac'l poureil from
the southeast coYe \1'est$'arr1 anil the
soutlt floor harl been thelebv tlepresserl,
rl-hjle the oentral peninsula ha,1 rjscn.
At 12:30 p. nr. there rn''as much f otn-
tailirg inihc nu:th central part of thc
majl lake anil great activit)'a,t the
basc of the crag-mass. At 1:130 P. m'
strearnilg was rapirl through the chal--
nei soutireasirryartl anil a pronouncerl
rise camc l'ithin a few feet of over-
flow at the southeast cove.

On Wetlnesila!, JuIY 11, 1917, at 2

p. rn., it rvas eviclert that the southeast
iove n''.rs nearly obliteraterl by overflow
ard half of thc blowing cone rtas de-
sti'oyed. In the southeast pool the shore
bench appeareil tcn feet, high above the
lake on the south anr'l half that height
on the north side of the pool and there
rias no fountaining. Fumes rvere thick
but the lake appearetl rising and there
n as sha,rp pu{fing occasionally, like a
locomotive, frorn the remnants of the
blorving-cone. At 2:55 P. m. a heavy



avalailche fell from the northeast sitle
of the east islancl. The northern cracks
rl'ele furning rlerrsely ancl it appealed
that the northeast cliff rnacle by the
elevatccl May floor rvas becorning a
lisilg crag.

At 1::30 p. m. on July 12 it tvas evi,
tlent that a large block of loch had fall-
er away frorn thc central peninsula.
The inrrel cliff rl,'as 20 feet high on the
south anil 10 feet high on the north-
east, so that the south bench was rising
ancl the northeast bench at tlie east
cove apparently sinkjng. There had
been much falling away of the sicles of
the east i sl antl. Tountains rn ere f er'v.
At lt p. ni. there l'as great activity in
the south grotto but no fountains eise-
where, antl the streami.ng to thc south-
east sinkhole r\-as rapid. The ,1894
bench northeast rvas crurnirling slol'ly,
as the talus blocks there could be seen
or healtl in motion cvcry fcrv rninutes.
'lhe northcast lloor benenth $'as slolvly
sinliing antl the large crerases uncler
the 1894 bench rvere rvidening.

Orr tr'r'iday, July 13, a.t 1:30 p. m., the
northwcst rnargin of the main lakc as
seen fron the north station lvas 10
feet high, there were a felv fountains
in the west arm anrl the fumes appear-
erI motlerately thich. The bench on the
south sirle of thc southeast pool, on the
other hand, was fully 25 feet high and
tha,t pool was extrenrely quiet. At 3:10
p. m. thele nas a heavy ayalanohe
northlvest antl a ferv minutes lzrter a,n-
other farther north, the rocks falling
into the northwest arrn and starting
cffervescence there.

The follon-ing report from the Whit-
ne"r'' Laboratory of Sejsmology is sub-
mitted by X{r. H. O. l\rood:

During the rveeli ending with July 13
four surall Iocal earthquahes have been
registeretl. The strongest of these was
felt in Hilo, but rot, so far as is
knorvn, jn thc vicinity of the Obserr-a-
tory. The seismographic ampliturles of
micloseismic n:Lotion have at times
beel greater than normal, but in gen-
olrl of usrral \ alllPs. The seismo-
graphic arrplitucles of volcanic vibra-
tiols have continuerl as usual in recent
n.ceks, strongcr anrl stouter than the
general normal. There rvas pronounced
shiftirg of the perrs in the sense of tilt
to the wcst ancl north, nceessitating re-

adjustlrents, in the early part of the
v.eli-intelr.al foilor'-ed by slight leturns
ancl then comy.ialatively slor. anil small
oscillations.

During rhe rvecrr 
"{51I*"i"1nJt;0,1917, thc llalemaumau lava column has

riscn slon'ly to a level not lower than
90 fect below the rim a,ntl the end of
tirc weeh shor,vs slight or-erflow of the
inner bench southeast, renewctl hissing
at the northwest cone ancl construction
of spatter tlorncs at the lake margin.
'fhc-,':rrc lll signs ol lisiug.

On Saturday, July 1,tr, at 2 p. rri., the
southeast .pool r'r'as fountaining in fir'e
places ancl its bordcr was 2ll feet high
orr the south and 10 feet high on the
north. At 3:20 p. m. there was a strong
roch slide from uncler thc southeast
beneh. On this clay there was much
moveinent of loosc rocks under the 189,1
bench northeast. Inspection fron thc
north at 3:40 p. m. shox'erl that there
$ias much fountaining in the north arm
of the lake anrl high spurting from the
O1r1 Faithful grotto on the northrvest
sicle of the east islancl mass,

On Jul1' 16 the lava *as higher anil
aL 2 p. m. the rvest bank of the main
lake appeared only live feet high antl
the northrr-est inner bench appeared
submergerl. There werc active grottoes
southeast anil south and much spurting
in the soutlreast core. At ihe east core
the lalre r'vas only tr.r.o to three feet be-
lorv the bank, I-urnes, however, l'ere
thick. At il p. m. there was subsiilence
by about tr'-o feet, streaming increasecl
ir speed and there rvas strong bornbard-
ment at the S. E. grotto, n'hile fir'e or
six fourrtains brol<e into a.ctivitv
arounil the southeast pool. At 5 p. ni.
the rvriter examined the lake after an
a"bsence of tn'o r'r'eeks alil founcl little
markeil changc. The south bench b]och
showeil inci:easerl tilt ancl there rvere
recent florvs from the southeast and
east coves. The south floor exhibitetl
a ilistinct I'alley extcnclirg flom the
soulhctsi co\ o to i lre soulhrres{ cove,
and the floor of this valler' $'as muc.h
broken and srloking. The iast rernnant
of the summit of the old east crag of
January '!\,.as now nearly complelely
brrrie'l rru,lei talus an,l reeent flows.
There y'as a srnall flaming cone west



of the southeast cove, The east island
had clurnbled don'n sornewhat, especial-
ly on its east ant{ south sicles, and the
lortheast peah N'as nolv lon-er than for-
rrLeriy anrl rnore rirlge-1ike in forrn, the
liilge trentling rorth ancl sout]r. 'I]re
crag-mass arrrl northrvest crag both ap'
pearerl lowel antl the north pjt appear-
erl rl eeper.

Ileasurement on Tuesday morning,
July 17,19J.7, inilicated clepression of
the lake surface slightly over 100 feet.
Fronr 10 a. m. to 12 noon the lake w'as
streaming rapirlly to the southeast and
shorn'e d rrruch bubbling acti\.ity, $'ith
thin crusts, There was inrush under
the bank at the west side of the south-
east cor-e anrI fountains ]vere nunrerous
bonrbarrling the west sirie of the rnain
lalie. A vier'v of the lvest anrl north'
r.vest floor region sholr.cil the effccts crf
continueil subsit[ence, leaving a high
shelf from the lvcst nichc southlr'-arcL
l.ith thr: Liare clilf lr'all irtellupting
tlie shelf irr two places, rvest and south'
n'est, The south crags r\ret'e highest on
the sitle of the main lake. The smoke
appearerl thinner on this ilav and at
the shore of the iake, untlel the nolth-
l est crag mass, two inner spatter levels
rvere visible, the upper being the floor
of June 22-25 nox' some 20 feet above
the lalie. The newer inner bench lvas
only haif as high anl r'vas well markerl
in several places. There u,as srnoke un-
rler the nest niche, at the north margin
of the lahe, along the south \.ailey ancl
at the lr'est cone.

In the ear'ly evening of July 18 the
lake 'was brimming level rvith its banks
and slightly overflolving the inner beuch
at the southeast cor-e. The streaming
was from the west. There r,vere foun-
tains at the Oitl laithful localit;. anrl at
ilifferent tirnes on the northr.est, south,
l-est, at the east cove, antl undel the
southeast bench. In the southeast cove
there lr-as high gas pressut'e which (aus-
erl the marginal fountain to spurt its
sprav flom 70 to 80 feet vertically, anc'l
oncc a similar spurting fountain I'as
seerr to break out at the south sirle of
the rarrow leatling to the southeast
pool. 'Ihe crusts moved along the shorcs
t-ith a crunching noise. Ther:e was flamo
anti glorv at the northrvest cone. After
tlescent to the shore of the lake at the
east co\'e, the lake \4'as seen pushing

crusts easts-ard in overriding layers
and occasionally floods of lava woukl
overflorv thc sta,gnalt crusts r'-ith a pil-
ing-up effect from west to east. The
gas pressure in the lahc inrlucerl con-
tinuous balloonirrg of the erust all over
the sulf ace, ant[ therc wcrc manr'
spurts of blue ald sorne yellolv flames
f rorn gases r;r'hich broko through the
ballools and through cracks irr crust.
The lake appearcd not mole than 90
feet below' the rim. About 6:45 p. m.
subsirlence set in so as to lower the sur-
face one to trvo feet, the orusts broke
up, streaming became rapirl anrI r'io]ent
fountains clevelopecl along the shore of
the east covc anrl migrateil eastrvald.
Thele rvas also increased fountailing
elsewhere. Hcar-y bombardment untler
the southeast cliff threw spurts 60 feet
into the air, After about ttventy nin-
utes the lake recovered, the surfacc bc-
carne quiet anil rising ensued.

On July 19 the lake lerlaircil high
and the funres thin. On I'rir1ay, .Tuly
20, similar colr[jtions prevailed alrl
slow rising of both lake and benches
appeared to be in progress. The south
tilock was more tilted clown at the
southeast and up toward the n'est. The
peninsula extenrling west frorn thc
south erags into the southrvest cove
lvas also upraiserl, r'r'ith its highest
point at its western end sonre 15 feet
abor.e the lake. Thc west lianli of the
Iake across the narrorr's leading to the
southrvest cove $ras only Jir.e feet high.

Funres on this rlay rvei,e moilerately
thin antl the streaming was f rom the
north anrl northwest to the southeast,
arril tor'varrls a lalge continuous f ourr-
tain at the west cove. The southwest
cove r,r'as quiet. In the sontheast cove
the stleaming Iiail reversetl and rvas
norv eastward r'rrhere the curi'ent unitecl
nith tlat from the sottheast pool to
expenil itself il bombarclment unrler a
long spatter rlome r,r.hich hai'l beer built
unrler the southeast bench. There were
onl-v five or six fountains in the lake
anil some large stagnant cmsts. Tbe
inner bench rvas r,r'holly submergerl.
There I'ere no fresh overflows, horvei'er,
except possibly on the east bank of the
southeast cove. 'Ihe northrvest cone was
hissing strongly arril steadilvr aurl as
this cone is over a main conduit, this
)righ gas Irressut'e nlay prebrge a rlsp.
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At .10 : liO a. nr, subsidence set in anci
strong fountaining appearerl at three
points along the northe:rst shole, at the
rrorth shole, arril towarrl the south$-est
antl southeast. The cerrtral fountain
eontinuecl its activity in the rl'estern
region. It appearecl to inclicate rneet-
ing eurrents flont south ancl lorth.

The follorving report from the Whit-
ney Laboratory of Seismolog;'is sub-
mitterl b1- Mr. I{. O. Wood:

During the week'interv:rl entling with
July 2lJ four local earthcluakes have
beerr registeretl, One of these rvas fe]t
distinctly at Kilauea as a sharp, sutltlen
jolt. Another, a few minutcs later irr
occurrence, u'as felt in Hilo, bnt no le-
port of its having been felt near the
itation has corrte to hanrl' The remain-
ing tlr'o shocks were of the usual un-
felt sort. 'Ihe ttrotion of lolcanic vi-
tiratiorr, ancl ttticroseisnts, antl perr-shifts
in the sclse of tilt har-e all been as
usual, lr.ith no changes or events of
noteworthv character.

nurirrg the rveetr ""dt;t::;:',i,o1Itt,the Halertraulrau lar.a at frst overflow-
ecl the bcnches, but sintte has rernainecl
statiorary arrrl t]re only change of im-
portance ha,s bcen zr, n'itlenilg by col-
lapse of tlte soutlteast cor-e. The de-
prissiol of the lake, rnersured tn'ice
rlurilg thc weeh, rl-as 10ii feet.

At 2 p. r'r. on Frida"v, Ju11' 20, the
lalie was level with its banks at tht:
cast cove, At 2:il0 p. m. it overflolved
the east sitle of the southeast cove and
a nicle flo$r poured over the n'est bank
of the main lake. Thereafter the lava
subsicleil thrce feet ancl rcmaineil so urr-
til 5:130 p. rn. Rapiil rising then rec.ur-
rer'l antl overflon- at the satle places
rvas resunreil at 6:20 p. nt., but in less
volume.

On July 21, at 2 p. rn., it rvas eviilent
that there hatl been strong or-erflowing
at the etrst cor-e rluring the morning,
but now the laire ltas four feet below
its banks. There wa.s little fountaining
antl the fumes rvere thin. Streaming
'n'as swift southeastward.

Frorn l0 a. m. to 2 p. nr. on JulY 22

the lara lalie n'as rising frorn a level
relatir-e1)' low s.ith reference to the
rim of the inner pit. The central
ca\-ern lras at first open )rut became

subrnelgerl during the morning. During
thc 1ow stage the lake rushed rapidly
under an arch iuto the lrrnnel at the
southeast cove torvarcl a srnoking place
in the south floor valley coincicling in
position with the February sinklole.
In the center of the main lake continu-
ous fountains playecl u'here curlents
met from north anrl south. . There were
other fountains southeast, northeast
antl north. I-Ieavy shells of rock fcl1
into the lake from untler the southeast
shelf and from the east islanrl mass.
'l'he fqmes were nrorlerate. At 12:30 p.
rrr. the lake ha,:l becorne coatecl with
quiet crusts and there rvas ha,rrlly any
streaming rnotion. Trom 1 to 2 p. m.
the lava was brimrning level n''ith the
bank at the east r:ole, ancl during the
afternoon there m'as slow subsiclcnce to
a level about l0 feet below the margir.

At 9 p. m. the lake n-as again low
relative to the inner pit and thc central
cavern sras open. Streaming through
the southeast pool was vigorous aniL
there rvcre fountains north, northeast,
in the micldle of the rnain lahe, along
the shore of the east cor.e ancl uncler
the southeast shelf. Hanging stalactite
curtains n'ere abunclant and there were
glowing anrl flaming cracks in the
floor above the southea.qt cavern ancl a
high chimney on the floor of the ele-
vatecl channel in the southern crag mass
ovcr thrl interior of the central cavem.

In the slow moving, thinly skinned,
glowing lava lvhich streamecl out from
the central cavern, blisters one to two
feet in tliameter w.oultl sut'ldenly appear,
sr'vollen up from below through the ac-
tion of rising gas. Some of these burst,
leaving rilgs, others lr'-ithin the cavern
rrycre sma,11 bubble fountains. 'Ihe most
rernarhable kirrrl were travelling blis-
ters, whi.ch moverl rapiclly sitlewise with
a w-riggling motion and vanisherl, lear'-
ing a r'vahe lil<e a fish darting along be-
neath the surfaee of n'ater. The oa,use
of this travelling appeared to be a
pressure impelling the gas bubble frorr
the region of thicker and heavi.er crust
outside the cavern towarcl the heatecl
thin skinnecl region within.

Ileasurements on Montlay, July 23,
1917, at 2:15 p. m., made the depression
of the lake 103 feet below the south-
east statjon antl the following were the
heights of the several clags:
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lake.
llast islancl 48 feet above the lake.
North surnmit northn-est crag mass 48

feet above the 1ake,
OLI summit northwest crag mass 47

feet a.bove the lake.
l-loor features $rele elevatetl as fol'

Central peninsula of
60 feet above the lake.

Northrrest table 59

N orthu'est
lake.

Northeast
lake.

southeru block

feet above the

corre 22 feet above the

floor 18 feet above the

tral antl southeast cavelns siere open.
The northeast pit appearerl to be re-
forming. A heavY fountain was seen
to form in the southeast cove anil rni-
grate into the tunnel under the south
Ioor changirrg to a' swarm of bubble
fountains as it did so. There $rele nan)r
shifting bornbarclments of the shores of
the lak1 ancl spells of rising in the in-
tervals. It was evirlent that a spasnl
ol rising of the hench ntagtr:r rvas in
progress, the ailjustments of the lake to
ihis-' 1,toce.s causing much migratory
fountiining ancl thin crusts. The north-
west cone rvas no longer hissing but
there was a large alea near it stainecl
rvith sulphur corresponiling appar-ently
to the roofetl-over northn'est pond be-
reath. The walls of the southeast pool
were 40 feet high on the east, with
strong bombarclment at theil base
where.' the tunnel leatls to the south
floor.

The strong rising movements of the
crags revealetl clearly the fact that
the east, central antl southerr crags
antl the northwest crag mass all have
adjacent turinels which n'oultl ^separate
them off as islantls if the loofs of the
tunnels coull be tetnoverl. In each case

these roofs originatecl as soliclifieiL sur-
faces of arms of the lake just as ice
polsists longest i n ne rl ow cha n llcls
nmong islrrr,Ls ltt a rivet. There uas
hot fime rising from the crackecl turr-
rel roofs sout[east, southwest, in the
center. northeast ancl trorthwest, antl
the various pressure riclges recently re-
portetl all give evidencc of tunnel loca-
tion s.

On Jtly 2'1, at 10:30 a. m., there -n'astittle change, the lahe \\ras slightlv
higher, fumes lvere moilerate and foun-
tains were few. At 11:il0 a. rn. there
rvas subsitlence with swiftel streaming,
ciuht ol tetr founi,lins 'levelope'l rn'1
lhcre nas streaming into the rorlherst
cove east of Olil Taithful fountain. This
cove had been enlarging at the expense
of the northeast pe:rk. There was lvhite
stain at the glorving heap over the
southeast tunnel.

On July 25 from 6 to 8 P. m. there
$,as very active strearning ancl high in-
canclescence of grottoes and four.rtains.
The inner beach at the southeast cove
was 8 feet high. Streaming almost tor-
rential at times poured southeastruaral

\fargin southeast cove 7 feet above
the lake.

Sotth floor valley 7 feet above the
lahe.

It had now become eviilent t]rat t]re
southern crag blocli was rising strong'
ly in response to the wcight of lec.ert
or.erilows at the southeast cove. The
central peninsula of this block $/as now
the highest feature above the lake. The
peninsula extensjon froni this into the
southwest cove was also much uplifted
anrl 30 feet high at its western ent1,
wiih southeastward tilt. There was also
elevation in the east islantl mass so

as to create a new straight tunrbleil
slope southward. frorn the noltheast
pcak, inrlioating that the surface t'est
of this line was rising higher than the
remaincler of the northeast floor. This
!r'as a response to the rveightilg effect
of the fresh overflotvs at the east cove.
Thrl lef i,l tttoliott wls itt progle's w2'
shown by very heavy falls of roeks
from tlie sotthern mass into the chari-
nel anrl into the southea,st poo1, also
fron the point of the east island and
from the shore of the east cove. The
,leprcssion of the lahe within the south-
east inner pit appeared 20 feet, but this
r'vas itte to rise of crags rathel than
sinking of lahe. Ton-arcl the south-
southn'est there rvas a plonouncetl mar-
ginal fal1'off of the southem crag bloclr
ilue to its rising above the rvestern entl
of the valtey extendirg from the south-
rvest cove to the southeast cove. The
oll northwcst crag mass appeared rais-
erl on the lalie side and the northw.est
table appeared higher. The smoke hatl
increaserl in density. Streaming ll'as
frolr north anil south in the main lake
torvarrl the southeast pool and the cen-
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Mav 30. 1917. Moving lava overtlow on southrvest floor, men making fresh lava'specintens. 
West cone on left, source of flows.-Photo. Jaggar'

lune 14. 1917. Migrating central fountain in southeast pool, looking wcst front
bank'bf lalii: toward central cavern.-Photo. Jaggar'
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through the central channel from the
north anr'l southwest arms of the lake'
'Ihe southn'est coye lvas tlark anrl crust-
ed. Xtany large fountairrs travellecl
floni tlie channel to the east cove antl
others forrned untler the southeast
shclf. The crust at the northrn'est arrn
$.ould occasionally break up an(l fouD-
taining rlevelop at the nolth*'est bank.
There were alterna.tions every 20 to ilO

lninutes f rom swjf t strearrring with
fountaining to slon' current ani[ ]ess
fountaining, The general result lvas a
risilrg during the evenilg N'hich letl to
tlrowuirg of the central caveln I'here
there was slorv outrvartl streaming, at
first eastr.arrl rvith blistering shin, later
rrortheast'walil antl more rapid. There
rvas glow ald flarrre at the northwest
cone, the central chimney alrl the south-
east heap. Therc rn'as puffing to the
north. In the late evening the incan-
rlescence tlecreased ant[ there $ras sonle
crustirg across the centlrrl channel.

On .luly 26 at 2 p. m. the lahe lvas
relatively high antl hot, there rvas a
rrew narrow inner bench, crusts $'ere
thin with rapirl southeastward strearn-
ing, rnucli bubbling anrl little fountain-
irg. -{ , 13, }r lplrert ed to he ,levelo}ring
:t',r'oss tb.o ''elrtlrl petritrsulr rbo\ e tlre
tunrrcl, The shore bench of the eastern
coves $ras frorn 6 r,o 8 feet liigh.

On Tridal', Jul,v 27, 19i7, at 11 a. m.,
measurerrtelt showetl the rlepression 103
feet as on ,Jr.rly 23 anil the crags r-ery
slightty lorver ol unchanger[. The la]ie
rvas rising arril crustetl until 10 a. m.
anrI thereifter it remainetl high, I'ith
rroderate strearning front north anrl
southlr-est, futnes thinner ant'L fountains
fell', Furnirtg hail irrcreaserl uncler the
rrest shelf. The most irnportalt change
was the c,ollapse of the southeast cove
on its east siile x']rich hail enlarged it
to clouble its former size. There rn'as

bomLarclment at trvo pJaces along its
shole bench rryhich stootl {ive feet above
the liquitl.

Thc follorving report flom thc tr\rhit-
ne-\r Labolatorr. of Seisnolog,v is sub-
mitted b.y lfr. H. O. Wootl:

During' the rqeeli ending rvith July 27
ro eartliquakes have been legistereil.
Microseisrnio motion has been as usual.
\rolcanic vibration has been registered
as in lecerrt I'eeks, stronger than the
earlier nolmal, btt lot ilifferent florn

recent values. There has been no note-
worthy change in the position of the
writing levers (tilt) except for the
usual cliurnal change'

August 4, 1917.
During the week endilg August .13,

1917, the I{ilauea lava column has main-
tainecl its level as before, only a slight
net subsidence appearirrg by measnre-
merrt at the entl of the week. Or Aug.
3 in the afternoon thele was a nregrri-
ficent breaking up of some of the
benches accornpanietl by a sharp lise
of the peah in the center of the Pit
and collapse of the roof of the centlal
caYern so as to leave a chasm in the
cavern's place. This cataclysnl s'as ac-

companiecl by no special rise ol f:lll.
Oir Saturclav, JulY 28, at 2:30 P. m.'

it was evident that the southeast cor-e
h:rr-l wiclened furtliel on its east sirle;
tliis cove rn'as very active. At 3 p. rn'
the inner bench was generally about
ten f eet high anil Oltl Taithful ooulil
be rlistilguisherl in the lortheastern
part of the main lake. ]'uures wcre
'thich antl the lava $ras stagnant except
for two fourrtaining grottoes otr the
southeast aspect of the northlvest crag
mass. At 2:S0 p. m' there lvas renewed
actii itv to the southeast.

On 'iulv 2t at l:lJ p. ltr. llte ittttet'
cliff south of the southeast pool r'as
about 20 feet high r'vhile that at the
east coye was onlY half as high. Shore
fountains were active on the south sirle
of the southeast pool ancl jn the south-
east cove. At 3:il() p. m. the nolth alnt
r.as fountaining in rrany places, the
Otrl Faithful ilterval rn'as about 40 sec-

onrls, antl the nortlill'cst glotto 'w-as
n oi sv.

-a,i :t p. rn. on July 30 siorv ri.sing.rvas
il rrroaiess. ]'i rst thore wils forlntain-
lnu' soutbeast brrt laier 1 Ile lDl(es I'e'
, 3 nro vorY (lUiot a n,l lumy. The sorttlt
n,""" *nr""t i,len1 ll risirrg molo, i1* n lll
over the southeast pool being lorv 25

feet high, wheleas across the pool to
the nor{heast there was no change antl
onlv nbout l0 feet of inner cliff. At
+ p. m. the grotto south of the south-
eait poot rvas sJrurting high, but the
riorth'pool remalnerl quiet cxcept -for
Olcl Taithful, rn'hich broke the strface
at intervals.

On July 31 at 2:30 P. m. the north
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pool lyas agairr quiet anal the south
grotto actiYe. By 3 p. m. rising rvas in
plogl'ess and the east cove bank rvas
on11' six feet above the southeast pool,
rvhere r:lpir'L streaming pourecl south-
eastl.ariI to chulnirrg grottoes in t]re
southeast cot'e.

On \Vedrrestlay, Aug. 1, 1917' at 1:40
p. rrr., there were nunlerous fountains'
An hour later the activity hatl decreas-
erl except fol a vigorous grotto builcling
a spatter heap untler the southeast
sh elf.

On Aug. 2 at 2:10 p. m., the train lahe
$-as yerr'. stagnant except for one grot-
to untlei' the northwest crag mass. The
belch at the west appearetl 15 feet
high, The southeast pool I'as also very
quict, its south inner cliff appearing 25
f eet liigh, There was no char,ge il the
fulres, ruhich rn-ere rather thjck'

At l:45 p. rn. the east island began
to collapse, fuily half of its table fall-
inE awav into the southeast pool. A
fes- sec,oncls later the roof of the cen-
tlal caleln began to fall in ancl por-
tions of the adiacent south bench. Then
the eastern half of the bank arountl
the southeast cor-e n-ent in wi.th a crash
alil a, hear-y block fell from the north-
west crag rnass, The lal<e seethed n'ith
nan.-v hunilrecls of fountains. The cen-
tral peahs acljacent to the eollapsed
caveln, on its north side, rose bodily
about 10 feet ancl split asundcr, so
that a sharp pinnacle shaped like a
steeple separatecl off ancl remained
pointing upwarcl on the eastern side of
the mass. 'Ihc remaincler of the roof
of the central cavern hatl no$r tum-
bler1, clear through to the southx'est
cor-€r leaving a canyorl flooretl I'ith
brohen rocks, afterwards partiaJly
llootled b.v the lake on the east sicle.
The raised bench clinging to the ccn-
tral pealis rvas now full"v 40 feet above
the lalie anil thc south bench 30 feet
high. The mass of the east island crags
suhsii'[e11 somcrvhat, a cha,nnel of col-
lapse forming over the submergecl tun-
nel east of them.

This rvhole movement may be con-
sitlelerl a reacljustment of the craggy
crusts of the bench magma,, undermi.ned
I1v the central, northeasteln and south-
easteln tunnels. Cracks r'leveloping
abole these tunnels have recentlv been
uentionetl, especialll- over the central
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tunnel, thele there was a flaming chim-
ney. The hot gases blowpiping through
these cr'acks finally ate through, in-
stantly the rveights of the new-lv sep-
arateil crust blochs were differently
rlisposeil on the pasty untler-lava, this
paste flowcd toward the center awaY
from the broatl ancl heavy floors, anti
the central peahs, of much smaller
area, $rel'e thereby liftecl. The gerreral
leailjustrlent due to this movement
caused the other collapses.

Ileasurernent on I'riclay, Aug. 3, 1917n
at 5 p. m., gar-e the follon-ing tlata:

Depression. of lava, Iake, 109 feet.
Height above lake of central peak, 74

feet.
Heigirt abor.e lahe of south crag, 59

feet.
IJeight above lake of east crag, 49

feet.
Height abor-e lake of southrvest crag

nass, 46 feet.
Height above lake of northeast floor,

23 feet.
Height above lalie of south valiey, 12

feet.
On this tlay at 2:30 p. m., looking

florn the north, the north sic.te of the
east island mass \\ras scen to be flactur-
erl anrl tumblerl, sone 20 feet be]ow the
northeast inner crliff, There rl'as much
fume ard fer. fountains. The grotto
undel the south bench was active antl
a great spJash rlonte had been built 10
feet high ancl 20 feet wide under the
southeast bench on the east siile of the
widenerl southeast co\re. There rr.as
rapid streaming under the south floor.
The east face of the central stecple
showed upright laminations or beds,
recl ancl t'hite in color, each layer four
or fir'e inches thick, sirnilar to those
folnerly seen on the rvest sicle of the
east island. At 5 p. m. the great south-
east spatter clome completely collapsed
into the lake. The northwest crag mass
{ras no$i covereil with ruggecl lrtmps.
The {loor ler.el at the east cove a,ppear-
ed upraised somewhat anil an jnner
bench orrl.y five feet high hacl formed
untler the east island remnant, I\{uch
of the south end of the east cove plat-
form hacl fallen arvay,

The foliow'ing report from the Whit-
ney Laboratory of Seismologv is sub-
mitted by n{r. H. O. Wootl:

During the vveeh-inten.al ending with



eog. ? six local earthquakes were reg-
istered. Two of these were felt plainly,
one in the evening by many people ancl
one in the early morning, which awak-
ened some sleepers. Possibly a thirtl
was felt in structures qualifecl to in-
crease the effect of the vibration. Also
one teleseism of rnoderate to small
world-shaking erergy was registered.
M icroseismic motion has been as usual.
Volcanic vibration has remainecl as
usual recently.

Accompanying the earthquakes there'were pen shifts as in the sense of tilt
first one way and then the other, It is
alw-ays uncertain whether such shifting
is clue to instrumental yieldings or to
changes in position of rock bloc"ks here.
There were no net changes. of lolewor-
thy magnitude.

Very respectfully,
T. A. JAGGAR, JR.,

Director,
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HAWAIIAN YOLCANO R,ESEAR,CH ASSOCIA-
TION.

This society is a voluntary one, made up of sub-
scribers to soientific rvork which is beirrg executeil
by the Massachusetts Institule of Technology.

Ir 1917 tliere are about 150 subscribers in Tla-
waii anil elsewhere, firms and individuals. A
group of firms and persons in lIilo built the main
observatory building in the spring of 1912. Pub-
licaiionB to date have been weehly reports since
the summer of 1911, norv reprinted in IIonolu1u
in monthly form. l'he Massachusetts Institute of
Technology will publish annual reports, of which
the introductory number rvas printed in 1912.

The weehly bulletin as it appears in the Ad-
vertiser is reprinted as a leaflet aatl sent to
regular annual subscribers to the work of the
Association. L. A. Thurston is president of the
Boarcl of Directors of the Association, and R. W.
Shingle is treasurer. Nery subscribers vho are
interested in volcanoes will be welcomed in the
Association. The Association aims: (1) To re-
cord volcanic activity and earthquakes in Hawaii;
(2) to attract scienti6.c mel hither for special
siudies ; ( 3 ) to promote the establishment of
volcano observatories all over the world. The
annual dues of regular members are $5; patrons
of the Assocjation subscribe larger amounts.

WIIITNEY LABOR,ATOR,Y OF SEISMOLOGY.

'Ihe Whitney Laboratory ol Seismology is
equipperl wiih trvo Bosch'Omori 100 kg tromo-
meters registering N-S and E-W motion, a heayy
Omori trornometer registering I1-W motion, and an
Omori "ordinary Seismograph" designed. for reg-

istering strong earthquakes in all three com.ro-
neDts of motion. 'I'hese are seated on concret€
piers in a closed baselent room having practi-
caill' s.urrmt temperature, beueath the chiel
Observatory building neer the hotel. Time is
referred to a rated chronometer, checked at in-
tervals by solar ob6eryations with a transit.
Both instruments are loaned by the Collego of
I{awaii. Ilarvaiian standard t,ime ( H. S. T. ) is
10 hrs.30 uin. slower than Greenwich time,

CANCANI SCALE OF SEISMIC INTENSITY.
Expressed by accelerations measured in milli-

meters per second per second.

I. Instrumental .......... 0.0
II. Very slight 2.5

III. Slight . 5.0
IV. Sensible, mediocre . .. . . 10.0
V. Rather strong ......... 25.0 50.0

\rI. Strong . 50.0 100.0
VII. Very strong . . . 100.0 250.0

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

XI. Catasirophic ,..2500.0 5000.0
XII. Great catastrophe ......5000.0 10000.0

Gratle IY. is ordinarily the minimum perceived
by the senses; anrl in grade XlI. the acceleration,
or rate of change of moiion (jerk) reaches that
of teuestrrial gravitation.

2.5
5.0

10.0
25.O

In the standard form of report the naxirnum rnten".ity or acceleration, designated by the symbol a,
or max. o, is given in the conventional lnit, the ililligal. The milligal is a measure of acceleration,
such that 1 ruilligal : l/l]0 mm. per sec. per sec. : 10 ,& per sec. per sec. The Cancani scale, here
deflr.ed in terms o"f millimeters per sec. per sec., can therirfore be expresscd. in milligats by multiplying
c&ch of tho nuubers by 10O.

YOLCANO R,ESEAR,CH ASSOCIA
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The Results of Six Years of Work
By T. A. Jaggar

Scientific Discoveries

The annual arlt'lress of 1916 proposttrl
a Kilauea volcano nuseum. Earlier arl-
dresses rer-ien'e11 our beginnings and
stirnulated progress in ma,king }fauna
T,oa accessible. The Obserr-ator)' on
July 1 cornpletecl six years of work if
we include the preliminary obsen'ations
in 1911 macle by the Technology expeili-
tion of that year. It becomes mv plea,s-
ant duty here to review very briefly the
really wonderf ul ailvance in volcano
knowleclge that has resultecl from meas-
urerrrents anil experiments at Kilauea,
an advance much assistetl l-iy the out-
bleaks of Mauna Loa in 1914'16 ancl the
accessibility of Halemaumau during the
past seven months,

In 1.91.1 the volcanic heat ancl liquiil-
itv rvere supposecl to increase tlownwaril
inclefinitely in the center of the pit. fn
1917 bv actual sountlings, we hnorv the
lava lalie to be less than 50 feet cleep,
occupying a saucer or channel in the
cooler anil stiffer lava of the lake bot-
tom, of the islancls, and. of the benches.

In 1911 most geologists still thonght
that steam actuatecl volcanoes, In 1917
it is known that only 4% or less of the
Kilauea lar.a-gas is steam antl even this
in part may be burnt hytlrogen, Burn-
ing sulphur, hyilrogen anil carbon gases
r\re now hnorn' are powerful heating anil
oxidizing agents in and about the liquicl
1ava, making great natural blon'-pipe
flanes anil effervescing through the hot
liquirl as in a Bessemer converter.

In 1911 the lava islands were spoken
of as ('lloating.t' In 1917 we know
them after years of careful measure-
ment ancl recorcl to be uplif ted hum-
mocks from the bottorn of the shallow
pools. The consolitlation of this bottom
lava raisecl into an island, provetl in
}'ebruary, 1917, to be clinkery lava or
aa, hitherto almost unknown in HaIe-
nlaumau but common on n4auna Loa,

In 1911 the rnain wcll or shaft in the
crater was believecl to be under (,Old
f'aithful" fountain near the center, In
1917 at least eight such shafts are
knov'n, kept open by the rising rush of
gas bubbles escaping continuously from
solution in the main stiff lava column
below. (Piate I). This lava foam
rises to the surfa,ce, explodes in con-
tact with air and circulates rapidly in
a labyrinth of passages of its own mak-
iog. Thus are protluced the spectacular
fountainings and streamings of the
slaggy lava, so awe inspiring to the
traveller on the brink.

The maps, proflles and photographs,
macle at short intervals with transit
and camela, give the history of meas-
useil changes of outline and relief.

fn 1911, at great expense, one tem-
perature of the liquirl at the surface of
the lava w-as obtained with an elabcrate
cabie trolley system, after secrifce of
much costly apparatus. In 1917 thirty-
four measurements of temperature were
matle from the flaming cones on the
floor ancl all through the lake to its bot-
tom. This work s'as all clone by clirect
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as the inrlividuals rvlio imaginetl theni'
A volcano rryas a steam engirre: a vol-
cano l1ias not a steam engine' The earth
lvas hotter downwartl: the earth was
not hotter all the way clown' The earth
r.as heated from lvithout inwarcl: the
earth was cooling from rr-ithout inrvarti'
The argument in each case was based)
rot on accumulated rneasurements ancl
recolrls, but on the vatitlity of this or
that observer. One saiil, "Flanes and
smoke are abunclant at t'olcanocs' ':
his opponent replierl, t 

' Flames al tL

srnohe'*are unknorvn at volcanoes.tt
Such alguments as t'ctatets have
steam, therefor craters are stearn en-
gines," ot t'lava runs like rvater, there-
Ior lava on }Iauna Loa canrrot be con-
lectecl with Ililauea, t' are baserl on
f alse assurnptions t.lue to insufrcient
recorcl of the nature, consistency, tem-

lieratrLre anrl chemistry of a lava
coluntn.

In 1917 the steam ergirre argument
falls whcn the lava is provei1 to contain
little stearn antl the so-callerL visible
steam proves to be lvarm air moistelerl
with rain t'ater. The argument against
connection betlvcen the tr'r'o volcanoes
falls rvhen m.c hnow a lar-a column to
be a duplex substance nearly solitl, fuli
of gas, and heating itself and foaming
nhen 1oca11;' uncor.hetl. An eruption of
Mauna Loa so conceivetl is an opcling
of the velt of a pent-up flrrrace I'hose
gases 'lvere previouslv but slightly es-

caping n'ith quiet effervescence through
a ,snra,ll orifice at }lalemaumau. The
effect of the unplugging imrnecliatell'
reacts at the snraller vent, as shon'n bv
our charts, but not at all after the
fashion of a watery liquicl. Tn 1917 I
do not believe a volcano to be.a steam
engine, but thirk of it as Nature's
glass factorl', actuaterl b;' burning
gases.

No more neeil be sa,itl about causes
anrl theories. The eause of volcanic ac-
tir-ity is subject for a volume, not for
a paragraph, but everv theory of value
in science is essentially a grouping of
hard earned facts. The cause of vol-
canic activity rvill only first be statetl
when at ten such stations at ours, in ten
different regions of the globe, experi-
menta1 records have been kept for years
of the lise, heat, consistency, release,
flow antl cooiing of lava. I have myself

L. W. de Vis-Norton... . .. . .Secretary
:

Entered as second-class matter Janu-
arv 20. 1914, at the Post'ofice at Ho'
ooiutu,'llarrlrij. un.ler the Act of
Angust 24, I9L2.

contact of special thermorneters encasecl

ir st""l oipes, auJ at an oxpense which
nrs trivial in plopolilou 1o the results
attained. Thes"e re,sults shorl'ecl that the
rruffiug flltttc* lte ltottc.tr the fountrinc
ir,,l llre hlight Jirres of tho lere lake
lcss hot.llle.-laVs -irr:t l,elow llrc sutflce
rlill l,'ss hot, arrj the irrterlor of tlre
stiff berch lav'a fllling the pit frorn sitle
to sitle probably least hot of all' (Plate
2).'In 1911 no proof cxistetl of anl' lan'
or order in thie risings anrl fallings of
Kilauea and llauna Loa lavas. In 1917,

after six Ycars of careful rneasurement
an,t ret:orti, tlefrnite proof exists of half-
hourlr'. drilt', trronlhlr', s.mi atrnu:rl. an'l
lo,,so,' tern' ti,les lrr'l 1'elio'ls irr lbe
mo\ ollents ol' the rluid. Furtllermore,
l'esr)orsc ol Kilauea 1o tllo hear irrg> of
nlr'ula Lor nas inJi, atc'l iu l9l4 lG' A
,liaar'fltn ( Pl:1io :l) slroring the errLt-
qurl<e s1,lttt,s ln,l erlll'lions in JIruna'
ion r&eals live narlied coincirlent
rnovernents of the trn'o lolcanoes in two
years, and an imuetliate return of the
iava colurnn in great volume to the Ki-
lauea, r,it rl'lo llre Nlrurra Loa floo'ls
ha'l ee'aseil. This,lilojlctrr tecottls otre

huntlretl and trventv separate lveekly
sulvevs marle rvith transit. Such charts
and mcasurements I'ere nevcr ma,tle be-
fore, and these are barety a bcginning.
Alrearly thcy ]rave beer successf ully
uscd for prer-liction.

Scientific Theories.

fn 1911 the causes of I'olca.nic activ-
ity'were eonceivetl in as great variety
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Prere t.-Map_and dlagramatic seclion ol Halemaumau, Jan. I2, 19t?. Lava lake in black, crusted
conduit ponds shaded, overllow benches diagonal lines, raised crags contoured, Course dotieO outiine
ta-yg la[eotFeb.18.19i2. Fine dorted outline June23, tgl6. RecGngle f5) siteof lavaspringotJuneb,
1916. Rectangle fO) west corner o[ pool June 6, l916. Note that N. W. corner has been 

'cond"uit 
sourcd

on all these datel Slight slope lake surface lrom conduits W. lo overllow bench E. Bench magma elevated
onconduitsideW.-S.W.,subsidedonsinkholesideE.N.E. Sectionwithoutverticalexaggeiation, lowerprolile shows simple rising pool of June 23. l916. Shoal shown in lake boltom was reveale"d"by subjidence
lebruarv, 1917. Depths from soundings and subsidence records. Note progressive shoalingsliom W. to g.
Diagramatic_ sinkhole E. shows- ridge of accretion on lake botiom maigin-wtrictr pioAiriii c?iiiOt t6Oie
when subsidence takes place. Surveys with transil by T. A. Jassar. Beich marks'(8. M.t U. S.heoloeica
Survey,trigslalionsHawaiianVolcanoObservalory. Meridianapproximatelyl55olT'8"W..Iat.17"24'3J"N-fhis is a typical survey of kind made frequently a1 Halemaumau.-From Am, Jour. Sct,, Sept., IgI7.
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seen anLl stuclied eight clifferent vol- worlcl, anil the example set urging oth-
canic systems in eight clifferent lantls, ers who live in volcanic lanils to estab-
but only as result of the six laboratory lish volcano observatories anil so de-
years at I{ilauea have I begun to learn velop the science for its humane and
a little about funclamental causes. technical entls.

Equipment and Output Motives

The foregoing statement of actual ^ The establishment has macle records
cliscovery 

"i"Uofryl"g 
the results of six for s-ix years' The Resear-ch-Associa-

yuum of" p"og""., is" more formally ss6 tion has interested one hunclrecl and fif-
iorth in'poitirh"d scientific pdp"t.. ty loca-l people. Ilhe exchange.list has

S;"h p;p""; hitherto publishetl aie'ooly rea_ched two hunclreti other institutions
a skirirfing of the ricirest surface .r.u- u,o_d in,lividuals. The worh and the ar-
which risei from the full recorcl Ssskg chives are growing in service ancl value,
now stored on the Observzrtory shelves. other institutions have increasecl their
It has been my task to expenii the very codperation and interest anil have ex-

limitecl funds' available f'or this *o"1i, pressed great concern at the mere men-

so as to secure, during the frst officiai tion. of possible cliscontinuance. Dis-
five years ot 'ttte Ofservatory fl'hlsh continuance is 1ot poqs.ib-le-lithout for-
entled June 80, 1912, the largdst possi- feit,. th_erefore is unthinkable. I have

ble accumulation of recordi, lei,ving outlineil a,bove the scientific results of
the work of digesting them to the ful our 

- 
work, but in rrow taking. up the

ture. In view.-of tirii policy the .5o*- method of its continuance, it is neces-

ing made in actual eiperi'mental clis- say to analyze clearly our motives.

"oi'a"y, 
revealed by the tontrast, not of These motives are recortl, research,

theorids, but of f,nown facts fetween exhibition, 
_ 
publication; _prevention of

1911 aicl 1917 gives high promise lor. clisaster; scientific hospit-ality, plrblicity,
the future. ' antl pr-opagandism. . Truly a motley ar-

rhe recorclbooks, ma.ps,-fh:I:,qlgT: ;lt ":.t".'#,i:1T:l"r'fftfr'.:f"":"#;";;:seismograms anal geologica] ,.-"lt::111-": lfrr."-rl"g ci"'cus, w-ith movie men to
at the Observatory, accu,mulail dY-"^.i.C photografrh the performers. Ancl all to
the years, f-orm-to 'ny tlllkitq 

-1 ]-.^t-t^ i. ""t"i"h 
by a inoilest wooden building

ly more valuable.-qt"tt th3:--.1o1-T"l: ;; it" eag""ot an active volcan6. sqsip"-
apparatus or liuildings. Iq"]P:1"_* ii p"A *iifr-appa"atos much of which is
apparatus or buildings 

_ 
can always_!" f,o""o*ed. ^ ^

improved,or repaired lrith,m!fer; 'lh: rt is highly desjrable to sirr these
equipment. in records is wholly t]lt9-!e aims down"to iheir fine essentials, or to
in preserving the sequence and d_rlen-; scrape off the parasitic growths ancl
sions of changing volcanic pro:"T::,,o1 r"u.i what is at-the core*of our prob-
two_ great volcaroes_-cluring a highty tl[- Research, publication anil -exhi-

significant periorl. Were th-ese r_ecotds bitio' ur" matteis of aftermath. Hos-
lost, they could not be duplicated ,uY91 pitufity to visiting men of science ant'
if a nationts ransom rrere offered as the iublicity u"u lux"uries, not essentials,
price' Prevention of clisaster cannot be routine

As to output, listeil figures showing work, it is rather a goai to be striven
weekly ancl special reports, scientific for. There remain but t'wo clominant,
paperi, bulletins, photographs, antl lan- compeiling ancl al]rinclusive_motives for
iern slides were eihibiterl in last year's the work of the Hawaiian Volcano Ob-
annual report. There are thousancls of servatory, these I insistecl on, in. my
negatives- ancl notes ancl instrUmental frst atldress of 1913, and these T reiter-
tralcings. The real output, howevet, of ate even more strongly after showi-ng
the eslablishment for which the sub- results. The funclamental motive for
seribers of the Hawaiian Yolcano Re- an observatory is recorilingr anci then
search Association are responsible, is improvecl recorcling and then mbre
the net effect on scientific progress of recorcling of a tlifferent kind. Ancl fol-
all these activities, on the community, lowing upon this is the propaganda. of
anil on the scientific ancl traveling recoriling, exteniled to distant iancls.

tt5



The future observatory in its scien-
tific work will builcl a summit camp on
Mauna, Loa ancl mal<e it accessible for
prolongerl visits. It will increase the
precision and the frequency of the map-
pings of l{alemaumau. It will collect
the gases ancl take soundings ancl tem-
peratures in many parts of the la,va col-
umn. It will perfect telephotographic
methods, apply the spectroscope to vol-
canic flames, improve scientific methocis
of taking moving pictures of the 1ava,
establish volunta.ry earthquake stations
arouncl Mauna Loa and determine for a
protracted periocl the daily tides in the
lava lakes.

These things are all matters of recoral-
ing, and improved recording means new
facts. The grouping of new facts, as
I have shown above, is the whole of
science. These recorcls thus improving,
will always be our supreme achieve-
ments won through privilege of our pos-
session, in Halemaumau, of the most
marvelous natural geonomical labora-
tory on the globe. It is for you who
tlwell in Hawaii to say whether, with
your wealth ancl your brains, you will
truilil anil extenil this work as your own
creation or whether you will yielcl it
up to others.

Scope

Just a worcl in this place about ex-
pansion of the work to include studies
of other geological processes. There is
much to be saicl for Hawaii as an icleal
center for geophysical measurement in
the field of erosion processes on the
Ianci ancl cleep sea proeesses off shore.
Nearly twenty years ago I presented to
the Carnegie Institution a plan for a
geophysical institute in Ha.waii. Still
earlier there was printed in the annua,l
report of the Director of the Unitecl
States Geological Survey an estimate
which I cirew up for a topographic and
geologic survey of this territory.

But ail of this, interesting as it may
be, is not the work of the Hawaiian
Volcano Research Association as ei-
presseil in its constitution. Our proper
work, namely permanency of volcanio
recorcling and extension of volcano re-
coraling, is nowhere near accomplishecl,
The frst means an endowment here.
The seconil means propaganclist work in
California, South America, New Zea-
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lancl and Java, the Philippines, Japan
anil Alaska. Both of these, permanency
and propagation, are absolutely essen-
tial to the determination of a volcano
science, a science which by itself is of
vastly too large a scope for any one
man or group of men, to say nothing of
the money requirecl.

I can best illustrate this point by
referring to such a labora.tory as the
XIt. Wilson Solar Observatory of the
Carnegie Institute at Pasadena. That
establishment has perhaps twenty times
the income and tw-enty times the staff
of our observatory, but it is cievoted
wholly to the stucly of the physics of
the sun. I asked the Director, Dr. Hale,
if he coulcl sencl me a spectroscopist to
stucly Kilauea fla,mes, a iubject certain-
ly of interest to astronomy. His reply
was that be could not afford to go out-
side of their proper field, namely the
sun. The only distinguishing feature
about IIt, Wilson for solar study is
that the air is clear. fn our case the
distinguishing feature of the Islanri of
Hawaii is that the two greatest anil
most active volcanoes on the giobe are
there anil only there. Shall we then
dissipate our energies and our money in
that unique field after a start which
has been concentrateil and encouraging?

The Volcano Observatory Propaganda

Wi.th substantial scientific cliscoveries
starteil, anil inva,Iuable recorcl books ac-
cumulating; with bulietins, reports and
articles accredited to Hawaii going into
the libraries of the workl; with travel-
lers anil scientists asking for photo-
graphs ancl ashing to visit our plantl
with Japan extending its volcano workl
in view of all this plogress, how can the
Research Association join t t hand.s
around the Pacific" to get new work
started in such colonies as British New
Zealat:'cl or in Java9

Remembering the terrific disasters by
scalding, drowning, suffocation ancl
earthquake which these lands have suf-
ferecl, conjured up in the mere names
Krakatoa and Tarawera I clisasters
which are bounil to decrease in terror
with increase in knowledge, as we learn
rnethods of precliction, of safeguarcl ancl
of rescuel there should be strong appeal
to the imagination of all members of

I
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this Association in the Yision of neIv pagan lire godtless to give up her secrets

observatories in new places' in alleviation of distress'

Besides the hurnane motive there is
the scientific query, what are these tlis-
tant volcanoes doi.ng at the same time,
while Kilauea lava is rising and fall'
ing? If there are summer a,ntl winter
rislngs at Kilauea, are there summer
anrl "lvinter risings in New Zealand?
The ansv'er, yes or no, is a new dis-
IoVery in s' iencer l'ct to be trraile.

\Vhat use .is tbere in k nou'ing, 11o you
ash'? Arisrn'er, in order to tliscover how
to pretlict, to cletermine the thickness
of t,he earth crust, to conneet volcanoes
ancl earthquakes, to find out w-hy the
Ncw Zealantl eruptions are tlifferent
from oLrts, antl ours in turn clifferent.
In short, to solve the volcano mystery
'which underlies all the chvelling places
of men,

If the cLignity of missions, to link
the worltl in loving kinclness, was worth
the clevotion of Ellis' Bishop, Bingham
and Coan, then j.s the protection of life,
through scienrPr r sorlhy serr ice for
their succossol s. Tt is peculiat'ly ap-
propriate that they should force the

But more than all these things there
is the certainty of the suprerne satis-
faction of realizing that right here in
Hawaii, on these little islanrls favored-
by possessing sugar as commercial as-

set 
-antl r'olcanoes as scientific assett

'n'e will have built the famous center of
a nelv sciencer anrl llill holtl the reins
of a new cliariot of enlightenment
'n'herewith to do our bit in carrying
wisclom to the remote and stricken peo-
ples of earthquahe lands.

At the moment the clisaster crY is
tlrolvnecl by the sobbing of a war sad-
dened worlcl. But the war shock has
an'akened our nelv n'orlcl consciousnesst
ancl we remote from rvar may well give
our utmost to make the rest of the
lvorlcl less terrible. Nature's rtthless-
ness has only latety stricken Salr''ador.
The frightful disasters of Messina ancl
San tr'rancisco are recent memories,
lives lost by scores of thousantls, and
property b-v the thousancl milljon in
,noucy. The \ -hir nev onrlowmeDt which
6r'st icut me lo Jlawaii required inves-
tigations ( r conductetl with a vie-,v to
th-e protection of human life anrl prop-
ert-v. "

The Opportunity for Hawaii
It has been asked. why liitIe 'Hawaii

should do this? Why not some eastern
enrlonmcnt of millionaire origin? An-
swer, the eastern instjtutions will be
only too anxious antl reatly to take this
opportunity away frorn Hawaii ancl to
build up their fame on rr-hat Hawaii
rejects. The implication woultl be that
Harvaii is not interestetl in her vol-
canoes, talies no pride in their pos-
sessiol, or in har-ing started a, unique
scientific institution clesignecl for the
welfare of mankind, ancl is glacl to be
relievecl of the financial burden of its
maintenance,

Of some hot, staglant antl slipshod
tropical colonies which I have visited
this imputation might be true, but not
of Hawaij. The volcanoes of Hawaii,
whi.ch have clepositetl her sugar soils,
are as much the property of this ener-
getic people as the olcler hills which
store the waters of irrigation, or the in-
clentations of the shoreline that harbor
our ships. Foi' an educated folk pos-
sessing these things, as rvell say, "Why
iloesn't some eastern institution build
oul rvharves and our ditches?tt The
issue is not ownership or responsibility.
The question a,t stake is sirnply, 'rWill
you face the responsibility of that own-
ership as tlie privilege of a wealthy
antl highly cultivated community, hnow-
ing that these volcanoes are famous and
unique, ancl knowing that they may give
I{ar'vaii a lvorltl f ame as a seientific
center controlling suborclin:rte stations
all around. the Pacilic Ocean9 Or will
you shift the responsibility because
there is little {inancial return?"

Is the Tuture Observatory to be Ha-
waiian?

The volcano laboratories at Kilauea
have been made use of thanklessly as a
convenience in the past by travellers
from distant institutions. The Hawaii-
an Yolcano Observatory has reached the
parting of the ways. The question is
squarely before Honolulu ancl the Ter-
ritory whether you li'ish the present
establishment to be Hawaiian anil to
continue to grow ancl ileal so1e1y with
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yolcano research. There is no other The work of our Observatory is various-
question before this Association. ly physics, chemistry' surveying ancl

The three statecl purposes of our so- meteorology unitedly concentrated on
ciety are to recor,l r olcanic activity, to t*o Iolcanic ven{s, We have no aim
attracb scientific mon a_nrl- to prornote except to stuily those 

'ents 
anil a.Il their

volcano observatories. We have no oth- rami'fications, The ocean may affect
er aims antl the Observatory has no oth- thern. the sun and moon ma' affect
er aims' The'efore thit^1t::::'l'^"i,].t trr"'", but *" ere not speciatizing onar,l necessarily must be opposed to giv- """ '

ing prececlence at the o"ui"rt:rt""y"-io .ol'l^il sun or moon' we are specializ-

any stu4ies not toican"J;;;;i'"'' $t; i"g. on, volcanoes ancl volcanoes only'

sl,iold heartily welco*e" i?-tfrir nefa an'l all work must be clirected to that
an expert slu,icnt of the moon q'ith his end'

telesc'ope, for the lunar volcanoes teach The executive Boartl of our Associa'-
o, -udh 

'concerning our own 
'olcanoes. 

tion has earnestly supported 
_ 
the Di-

But we woultl suiely not attempt to rector of the Observatory-in determin-
finance hirn. In th-e same spirlt of ing that the work shall be contimred
hearty hospitatity we woultl welcome a antl shal1 deal 'with volcano research.
student of- the deep sea. bottom, But It remains for this honorable society
we coultl not afforil^to charter his ship. anrl this cornmunity, through loyaity to
It must not be imaginetl that volcano the Islantls anti pride in their fame, to
research is geology. - The itlea of per- rleeide orr what scale the work shall en-
petual recorri-at J6servatories is haidly t1ure, and 'r,r'hether the Kilauea labora-
inentionerl in the geological text books. tory shall be permanently Hawaiian.
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TIA'WAIIAN YOLOANO RESEAR,OII ASSOCIA.
TION.

This society is a voluntary one, made up of sub-
scribers to scientiflc work which is beirrg executecl
by the Massachusetts Institute of Technology.

In 1917 there are about 150 subscribers in IIa-
waii anil elservhere, firms and individuals, A
group of frrms and persons in Hilo built the main
observatory building in the sprilg of 1912. Pub-
lications to date have been weel<ly reports since
the summer of 1911, now reprinted in llonolulu
in monthly form. The Massachusetts Institute of
Technology will publish annual reports, of which
the introductory number w&s printed in 1912.

The weekly bulletin as it appears in the Atl-
vertiser is reprinted as a leaflet anil sent to
regular annual subscribers to the work of the
Association. Ir, A. Thurston is presi<Ient of tho
Board of Directors of the Association, and R. W.
Shingle is treasurer. New subscribers g'ho are
interested in volcanoes will be weleomed in the
Association. The Association aims: (1) To re-
cord volcanic activity and earthquakes in Hawaii;
(2) to sttract scientific men hither for special
studies; (3) to promote the establishment of
volcano observatories all oyer the world. The
annual tlues of regular members are $5; patrons
of the Association subscribe larger amounts.

\,YI{ITNEY I,ABORATOR,V OF SEISMOI,OGY.
The Whitney Laboratory of Seismology is

equipped with two Bosch-Omori 100 kg tromo-
meters registering N-S and E-W motion, a heayy
Omori tromometer registering I-W motion, and an
Omori "ordinary Seismograph" designed for reg-

istering strong earthquakes in all three com'.ro-
nents of motion. These are seated on cotcretc
piers in e closed baseaent room having practi-
cally constant temperature, beneath the chiel
Observatory building near the hotel. Time is
refened to a raied chronometer, checked at in-
tervals by solar obseryations with a transit.
Both instruments are loanecl by the Oollege ol
Hawaii. Hawaiian standaril time ( lI. S. T. ) is
I o hrs. 30 min. slower than Greenwich time.

CANCANI SCALE OF' SEISMIC INTENSITY.
Expressetl by accelerations measured in milli-

meters per secontl per secontl.

L lnstrumental ......,... 0.0 2-5
IL Very slight 2.5 5.0

1II. Slight . 5.0 10.0
I]r. Sensible, mediocre , .. .. 10.0 25.0
trr. Rather strong ......... 25.0 50.0

tr/I. Strong . 50.0 100.0
VII. Very strong ., . 100,0 250.0

VIII. Ruinous .. . . ... 250.0 500.0
IX. Disasirous ,. .. . 500.0 1000.0
X. Very disastrous , .. ... .1000.0 25Q0.0

XI. Catastrophic .. .2500.0 5000.0
XII. Great calastrophe ... ...5000.0 10000.0

Grade IY. is ortlinarily the minimum perceived
by the senses; and in grade XlI. the acceleration,
nr rate of change of rootion (jerk) reaches that
of terrestrial gravitation.

fn the standard form of report the maximum intensity or acceleration, designatecl by the symbol a,
or max. d, is given in the conventional rnit, the miltigal. The nilligal is a measure of accel€ration,
such that I Dilligal: l/100 mm. per sec. per sec.:10 & per sec. per sec. The Caneani scale. bere
defred in terms of millimeiers per sec. per see., caD therefore be expressetl in milligals by uultiply-ing
orch ol tbo numbers by 100.



WEEKLY BULLETIN
OF THE

Hawaiian Volcano Observatory
VoI. V. HONOLUI-U, HAWAII, AUGUST-SEPTEMBER, 1917. No. 9

Editorial Note.

The October monthly report will con-
tain full cletaiis of the proceedings of
the annual meeting of the members of
the Association, together with the re-
ports of the Presiclent ancl Treasurer,
'Ihe necessity for printing the August
and September issues together has pre-
cluc1etl publication of thc financial re-
ports until next issue.

L. W. DE VrS-NORTON,

_-_. , ._uotto"'
Volcano House, Aug. L7., t917.

The net movement of the lava column
iluring the week ending Aug. 10, 1917,
has been by measurement in the nature
of subsiclence at the rate of about one
foot per day. The total of eight feet
clifference, however, is insignifcant and
well within the daily range.

At 10 a. m. Saturday, Aug. 4, meas-
urernent made the depression of the
lalie 114 feet, of the S. crag 50 feet
ancl of the summit of the central crag
35 feet below the S. E. station on the
rim of the pit.

The lake stas fve feet lower than on
the previous day, streaming was from
the N. arm to the S. E. pool and the
S. W. pool "was crusted over except for
a fountain in the. tunnel at its inner
end. There was an overflow floor in the
central chasm ancl no visible tunnel be-
low, ancL lines of vertical scraping'ap-
peared at the N. E. base of the central
spine. The S. E. dome hacl entirely col-
lapsecl ancl there was only slight evi-
dence of the S. E. tunnel. On making
the circuit of Halemaumau the writer
observed no markecl changes N, W. ancl
W. The peninsula extentling W. from
the central crag into the S. W. cove
had been elevated ancl there was an in-
ner overflow floor at the E. encl of the

S. -W. cove. The sulphur stain had in-
creased on'the tumbled rocks surround-
ing the N. W. cone.

On the afternoon and evening of this
r1ay, with bright sunlight ovei Mauna
Loa, whitish l'ume was very conspicu-
ous above Mokuaweoweo rising in stiii
air, while below at Kilauea the N, E.
trade 'was blowing. This frequentiy
happens in August owing to the com-
bination of clear afternoon air ancl the
seasonal cleciination of the sun, which
brings it over the summit region.

On Aug. 6, at 3 p. m., there hacl been
slight overflow of the inner beach at
the E. cove ancl the lake was now aboui
one foot below it. fn the grotto under
the S. bench there was much activitv
and also at the S. E. where there wa"s
swift inflow. There was occasional
strong activity under the S. E. shelf.
The S. -W. cove grotto appeareri quiet
and rnost of the lake was crusted and
inactive. There was occasionally quite
Ioucl puffing from the N. W. cone.

On Aug. 7 at noon the fumes appear-
ed thinner ancl grotto activity was
slight. The N. enil of the E. islantl
mass appeared to have recently slump-
ed. Occasionally there was swift inflow
uniler the floor S. .E.

On Aug, 8, at 2:30 p. m., the inner
bench stood 10 feet above the lake, the
central crags appeareil higher than ever
and the central chasm had widenecl by
collapse of its walls. The channel lead-
ing to the S. E. pool hacl apparently
narrowed. The S. W. and N. W. coves
were crustecl over ancl streaming was
outward from them to grottoes N. E.
ancl S. E. A very large spatter dome
hacl built over the grotto on the S. E.
opposite the crevasse leading toward
the S. station frorh the E. siile of the
S. E. cove and here there was a per-
petual fountain within the donre with
flames playing above ancl hot blue fume

9l
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of sulphurous acid rising rapidly in
puffs. These furne puffs were con*pieu-
ous even at a clistance. There was an-
other high cavern grotto at the Oltl
Faithful locality on the W. sicle of the
I. island mass and the Olcl Faithful
rhythmic fountaining had ccasccl action
in the central region. The recent col-
lapse of the E. island mass appearetl to
have invatlec'l the Olcl tr'aithful sink-
hole region. Siight puffing was hearil
toward the N. and from the N. W. cone
n'here bright yellow sulphur was in-
creasingly conspicuous. There sras
markecl growth of the new inner floor
at the central chasm ancl the E. cove.
Fume ltas abunrlant, especiall;' towaril
the north. No rnarkecl changes of ele-
vatiorr rn.ere cliscernible in the north-
western crags and the profiles of the olil
crag nlass ancl of the E. islanil mass
hacl norv become singularly raggerl like
irregular saw teeth.

On Aug. 9, at 6 p. m., the inner
bench was about eight feet above the
lake at the E. islanil anr'l central chasm.
The raised bench at the E. cove was 20
feet high. The S. ll. grotto dome was
15 feet high. As seen frorn the E.
cove the central crag appearecl an im-
mense group of high turrets with a tow-
ering spine rising 40 feet above the
lake on the eastern side of the mass.
The E. face of the upper part of this
spine showecl vertical laminations, rlue
probably to a former plastering of
fouu,lere,l crusts aglinst the submerg
erl N. wall of the central cavern during
the spring of 1977 before the preseni
uplift haii taken place.

There were southeastward streaming,
blistered thin crusts and migratory
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fountains. There was a flaming grotto
under the S. berrch. The spectacle pi'e-
senterl by the great S. E. dome grotto
as seen from the E. cove rn.as magnifi-
cent, the continuous fountain insicle the
tlome plashing and rumbling and build-
ing luminous stalactites which would
occasionally become overweighted anci
bring about the collapse of huge shells
of the roof into the fiery flood beneath.
Occasional fountains would spatter over
the surface of the E. bench. Streaming
was outwarcl from the S. W, and N.
arms of the lake. The N. JM. cove was
clustetl over ancl heavy crusts crached
and foundered occasionally in the mi.d-
dle of the N. arm, cleveloping much bub-
ble fountaining, while active grottoes
splashecl ancl rumbled uncler the E. anil
N. banhs. The surface of the n. islanll
anrl the old N. W. crag mass appeared
to consist of turnbled swarms of small
crags. A high rirlge of broken blocks
extendecl southn'arcl from the N. E.
peak to a sagged area of the N. E.
floor whence the surface slopeil up-
ward, both eastxrard to the cliff over-
hanging the I. cove ancl northu-artl to
the eclge of the tumblecl N. pit.

Ileasurements on Friclay, Aug. 10,
1917, after 11 a. m., made the clepres-
sion of the ]ake 717 feel beneath the
S. n. station. At 11 a. m. the lake ap-
pearecl low, the inner bench 12 feet
high, strearning Y,'as rapid, and the
fumes appeared thinner so as to make
the W. sicle of the pit quite visible frorn
the E. ancl S. E. The S. E. dome was
moderately active and there rvere bub-
ble fountains at the n. cove. There
was a low glowing cavern untler an
arch of floor at the central chasm. Bv
noon this cavern rvas submergetl ancl
the rising lake v-as quiet and crusted,
with fountains at oniy the N. n. anr.[
S. E. grottoes.

Volcano }Iousc, Aug. 18, 1917.
During the rn'eek entling August 17,

1917, the iava lahe has maindained a
tlownward tendency similar to that of
the previous rveek, crags ancl iahe both
subsiding. At the encl of ihe weeh the
iake clepression was about 125 feet.

On Saturday, August 11, at 2:15 p.
m., there rn'ere travelling fountains in
the southeast channel antl both south
and southeast grottoes were active. At



3 p. m. the inner cliff was about 15 feet onty activity was at the grotto under
high in both north anil southeast arms the south bench. AL 2:25 p. m. ancl
and a fall of rock from the central again fve minutes later rock falls from
crag into the channel startecl much ef- the spatter margin of the lake fell from
fervescence of bubbling fountains. the central crag mass into the channel
There were large fountains in the north ancl into the central region.
arm anil the fumes on this day appear- On tr'ritlay, August 17, 1917, at 1:30
ecl thinner. p. m., the west banks were about 15 feet

On August 73, at 2:45 p. m., the lake high, fumes appearetl thicker, especially
was low anii the usual grottoes activel towarcl the north and the lake was
streaming was swift with eentral foun- quiet. At 1:45 p. m. Iooking from the
taining in the southeast channel. At northeast the only fountaining activity
3:50 p. m., a large block of the spatter cliscernible s'as in the south ancl south-
margin fell frorn the northwest point east grottoes and the streaming as usu-
of the central crag mass and startecl al was in their direction and compara-
fountaining activity in the west central tively slow.
region. At 4:30 p. m. tliere was a rock The following reports from the Whit-
slicle uncler the east station. ney Laboratory of Seismology are sub-

At 12:30 p. m. Tuesday, August 14, mitted by Mr. H. O. Wood:
there was little change in the general During the week interval encling with
appearance of the pit. The lake rvas August 10 four srnall local earthquakes
about flve feet below the inner bench have been registered,. None were felt.
at the east cove. It appearecl relatively Microseismic motion has been as usual,
high ancl rising, with thin fumes. There Volcanic vibration has been stronger
was no appcarance of fresh overflowing than usual, ancl more sustainecl in the
anyw-here. The southeast dome was stronger spasms, even in referenee to
high ancl stainecl yeilow with sulphurl the recent weeks. Abrupt pen-shifts
inside was an active grotto, ancl from wsls producecl by two of the earth-
the great crevasse in the shelf above quakes, otherwise pen-shifts in the sense
brown dusty fume arose. Streaming in of tilt have shown no noteworthy char-
the lake was torn'arcls the southeast acteristics.
from both the southwest ancl northwest During the weeh interval encling with
arms. The peninsula in the southwest d1gps1 l7 two small local earthquakes
cove lvas unchanged. Seen from the have been registereil. The seismo-
northerst, the east iolan,l mass now ap- graphic amplitu,les of microseismic mo-
pearecl relatively low conrpareil lilith tion have variecl within ordinary
the central crag mass. ranges. Volcanic vibration has been

On August 75, at 1.:I5 p. m., the lake s1161g ancl spasmodic. Pen-shift in the
was slowly rising with grotto activity sense of tilt was not particularly no-
south ancl southeast. ,Lt 2 p. m. the ticeable in the early part of the inter-
east cove was being bombar,led and y2l, but toward its close there has been
there was much fountaining in the marked eastwaril shifting.
southeast arm. At 2:15 p. m., from the
west,_the north _cove_ was fountaining, Volcano House Aug. ZS, IgI7.
but the cove uncler the east island was
quiet. At 2:30 p. m. tooking from the During the week ending August 24,

s.'outhwest, t.wo lirge 
"one. 

*"""" seen to 1917, the lava column of Halemaumau
have been built southwest arrd west of continued to subsiile slowly until about
the east island mass, enclo:ing active August 22. After that date there was
grottoes. This region has lateiy been rising ancl on August 24 Lhere was over-
concealed by smoke from the north flow on the northwest sitle of the lake.
bench. There has been much falling in of lake

On August 16, at 1:30 p. m., the lake margins during the week and at ieast
was lower and very quiet with alniost one avalanche from the high wall of
no fountaining even at the grottoes, Ilalemaumau under the east station.
Fumes, however, showed no increase. Visitors are warnecl to give heecl to the
Ll 2:20 p. m. it was eviclent that the tlanger signs at this time.
lake hail risen about three feet and the On Saturday, August 18, 1917, at 11
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a. rn., the lake and crags in generai ap-
pearecl lolver. The e ast island mass
had so far subsiiled and crumbled that
the north arm of the lake was clearly
visiblc above it as seen frorn tiie south-
east. The ilnermost spatter rim was
live feet high, the wcst bank eight to
ten feet high antl the bench at the
southeast cove ten to twelve feet high.
Thele n'as a heavy curtain across the
entlanee to the southeast dorne, thc
grottg under the soutli bench lvas ac-
tive and there was vigorous fountain-
ing alorg the west shore. Streaning
harl rer-ersecl at the rr.cst so that it in'as
rrorv pouring frorrr the north arm swiftly
into the southr'vest pool. Thc flow into
the southeast cove $ras slorl'er. Thele
rryere six to eight fountains jn all.
Crusts lr''ere of metlium thicliness and
the only noise was of plashing. In gen-
eral the l:rke appearerl stagnarrt rvith
very slow sinhing in progress. Sttroh-
ing places were the southeast cove, cerl
tral crag, south crag, southrvest pcnin-
sula, r.est cone, west talus, north talus,
east base of crag ruassl the lieaviest
smoke of all rvas flom the north bench
ancl next in density $.as thc furnarole at
the etlge of the northwest table.

There was at the northern base of
the stecple crag in the ccnter of the
pit, at the top of the spattel bcnch, a
glorn'ing anrl f utning sulphurous crach
rvhich appearerl to portencl a coming
fali of rock. The pit uncler the north
station hail increasecl in size anrl clepth,
antl in plan was extenclerl into a cre-
vasse eastward. The old crag mass ap-
pealed a little lower r'vith a strong
northwarrl slope exhibiterl in the recent
bench levels on the ]ake side. Frorn
its southerri base thc lahe shore belch
rose tor-arcl the south frorn a level livc
feet above the lake to a level fifteen
fcet above the lake at the south$'est
sirle of the southlvest cove. On the
north sicle of the peninsula extenciing
into the southn'cst covc four terraeecl
levels appeareil,

On August 19, at 2:30 p. m., the lake
appearetl still lower rvith jts w-est banh
about 15 feet high, there was rluch
fountaining irr the lorth arrn anrl arr
active grotto rvas splashing at the base
of the northrvest crag nass. At 2:45
p. rn. there r,r.'ere heavy f alls of rock
into the lake from the south and south-
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east benchcs antl later the;:e was crum-
bling of the rnargins of the lake, in the
region of the east islantl mass,

On August 20, at 2 p. m., crumbling
of the banks $'as still in progress and
a lrrge blo,.k lell from the uor.thwest
crag nrass into the lahe. After all these
falls fountairrs boil up rvhere the frag-
ments sinl< beneath the ]ake. There
werc fourrtains on this day in the west
central part of the lake, ani-l in the
chalnel leacling southeast, arrrl the south
and southeast grottocs. nrere active.
Thele werc blorving noises from the
northrvest cone. The fumes 'were thick.
At 2:20 p. rn. there was a prolongetl
avalanche on the northrvest ancl about
this time many small slitles were heartl
frorn the north jnrer cliff. At 2:40 p.
m. rising r'r'as in progless and thelc u.as
rrois.y spurting of lava undcr high gas
prcssure from grottoes N. E. antl -U.

At 2 p. m., August 27,7977, the smoke
N. \\r. r.as thick anil the main ialre was
quiet. The soutlieast pool shonetl sev-
cral fountains and the usual activity in
the southcast ancl south grottoes.
'Ihere was much smoke frorn the south
floor. At 2:15 p. rir. tlie vierv from thc
southeast station sho-,ved grcat acti\:ity
in the southcast cove anil the lortheast
grotto. In the evenirrg at 6:30 p. rn. a
large fragment fcll from the north sirle
of the celtral crag rnass into the chan-
nel so that violent effervescelce ensuctl.

On August 22, at 2 p. m., the r.hoie
lahe u.as quiet with onlv slight activ,
ity at the south anrl southea,st grottoes.
At 3:20 p. m. the roof of the southeast
rlonre grotto c:ollapsetl. A felv secorrrls
later thele n-as a prolongecl turnble of
rocks frorn the southeast shelf foltorvetl
by intense effervcscence in the lake be-
ncath.

On August 23, al 2 p. m., conditions
rvere nruch the same r.r'ith no fountain-
ing except at the southern grottoes.
At 2:10 p. rn. a hcavy avalanche fell
from thc upper wall unrler the east sta-
tion anrl sono large boultlcrs \\rere car-
riecl dor'r'n to the floor beneath. The
cast islancl bench appearcd about 10
feet abovc the ]ake which secmecl to be
rising.

Orr I'riclay, August 24, at 2:20 1:. tn.,
it n''as eviilent that a strong rise harl
taken place. The lake 'r'r'as level .with



the in'est bench, the northwest floor was
flooded rvith frcsh lava ancl tirere r'r'ere
manY fountains in the north arm.
I'umes l.ere still thick towarcl the north.
The noltlieast, south ancl southeast
grottoes l'ere spurtin g astivel-l'. At
13:10 p. m. a fall of rocli took placc from
thc northwcst tablc crag and startetl
nranl- fountains in the northrqest aLmr
the lake having sunk about five feet
l-ithiu the hout'.

\rolcano Housc, Sept. 1, 1917.

T)uring the weeh enrlirrg August 31,
1917, the lava in I-Ialemaumau pit has
slou.l]- risen rvithout aly pronouncetl
chauges. The builtling of spattcr tlomes
or-er bortler grottoes has been lesumetl
antl r.ery srnall overflot's of borcler
benches have taken place. I'urnes have
dinrini shei1.

( )u S:rttt t , I:rr', A rrgrtst 2;, I 1l I 7, ttt 2

p. m., tlrere x.as no narkeil change in
thc lelcl of the liquid lala, thc only
actiritv $.as in t}re southcast pool ancl
fhe funres were thinner. At 2:15 p. m'
stlcanring ruas lapirl through the ccn-
tral charrirel southetstlvaril, thete was
stlong fountaining in the southern
grottoes. btt conilitions n-ere quiet
northea st.

On Atgust 26 a.t 1:I5 p. m' condi-
tions wcle unchangecl. At 1:40 p. n.
therc l-as a fa]l of roch from thc east
islani'[ ttrass into t]rc cltannel, followetl
soon aftel bl' another turnble fron the
ccntrnl crag nltlss. In the course of
tcn mirutes the lar.a subsidcrl ten feet
arrrl lemairreil so for about half an hour'
Tl.ren rapiil rising tooli place until at
4:15 p. m., therc t'as slight overflow
of the inner berrch at the east cove.

On August 27, at 2 P. m., the north
arrn of the lake was tlepresserl Iir-e feet
below its banks, therc I'ere felv foun-
tains, ftLmes were thintrer and thcre hail
lieerr rock falls from the northn'est face
of the east islanrl mass ancl from the
north side of the central cra,g rnass.
Hissing from the northn'-est cone coultl
be heard. At 11:30 p. m. glow coulc1
be seen at tlie norths'est cone. There
$'as a big flanring chimney 25 feet
above the lake irr the central steeple
crag, antl a secontl smallel one 15 fect
above the lake on the east sicle of the
steeple. The fissure feerling these chim-
rer's was a crack back of the spatter

veneer. From 11:30 p. m. to 2 a. m.,
August 28, this chimney flaretl continu-
ously rvhile a bordcr fountain just be-
lorv bombarc'leil the lahe shore on the
north sitle of the base of the steeple.
lVhen the fountain ceaserl, ho$-ever,
the chirrney flame died out anr-1 the
chimney becarle a dull retl. Repeaterl-
l,v it appcaretl that when the fountain
liegan the flaming rvas renenetl and the
interior of the chimney graclually ac-
quireil a )'c]low glo$'. The flame rvas
tlepentlent on a local fountain 25 feel
belor. the orifice indicating clearly that
the fountain set up gas combustion with
ar inlushing air tlraft as at the base
of a furnace. T)uring the night there
rvas occasional general cracking and
founrlering of the crusts on the central
antl northern parts of the lake. The
souths.est arrn \\ras mostly quict ancl
cltsterl. Streaming I'as to the north
anrl to the southeast. There rvere foun-
tains east, southeast, south, west arrtl
nortlieast. The soutli grotto rras hung
r.ith stalactites. There n'as occasional
blight fountaining in the north corner
of thr: lake. Fluctuatjons of height
$rere \.cry slight duriuq the night.

Measurements on Tuestla"v, August
28, 1917, at 4:15 p. nr., iletermjned the
depression of the lalie to be 111 feet
ani'l the hcight of the central cra,g mass
above the lalie 7'l feet.

Clonditions rvere little changecl. Thele
ruere f our ol llvc fountains mairing
blorvirg ancl plashiirg noises. The
southcrn grottoes n'erc hung w.ith stal-
actites. The crusts marle crecking antl
crunching nojscs. Hot bhiish fume rote
from the central chimneys. Streaming
was outrvald from the southwest ancl
north arms anrl carriecl blisterecl skils
rather rapicl)v throuqh the channel
southeastr'r-arcl. Hot fumes arose from
the east grotto. A current streamerl
from the northwest arm to the north
banli of the lake.

On August 29 at 11. a. m. the lahe
rvas higher anrl rising, the liquir'l brim-
ning level rvith the rampart of the west
bench, Streaming was ratlial outwarrl
from the center of the lake to the north,
to the southrvest and to the southeast.
There was central fountaining, anrl oth-
er fountains playecl southeast, south,
east, in the southwest cove, against the
rorth bank ancl on the north side of the
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east island mass. A new splash ilome
rilas being built in the southeast cove.
The innei bench at the central chasm
r ras about two feet above the lake.
The central chimneys continuecl active'
Smoke in general had. diminishetl.

tr'rom 5 to 7 p. m. on August 30, con-
ditions were stiil those of a rising lake,
-l,l'ith streaming outwarcl from the nortir-
west arm to the north, to the southeast
anil to the southwest. There was steacly
hissing at the northrvest cone and a new
sulphur cone hacl formecl on the bank
at the east cove. The lava Puffed and
pounded in a grotlo on the west si,le
of lhc east island mass.

Exa,mination of the southwest arm
from the west showeal that this arm hacl
been wiclening anrl extencling itself
castward. in the clirections of the south
talley and the central chasm. At its
extre"me soul h corner there rl ls a sma ll
glowing chimney 10 feet above the lake
wittr a grotto beneath leading to the
south va1ley tunrrel. Thc great central
crag mass, seen from the west, was a
vell' impressive objectr composecl of
towering peaks 70 feet high at its east-
ern enc1, flattening out to a long tleck
or nlateau at ils wes{ern cnd sonrc 30
Ieei above the lake. This great blo,'k
hacl partecl from the south floor bocly
at thb central chasm antl rn'as now in
process of rising bodily in the center
of the pit. The northwest cone was a
sulphurous clriblet heap with a glowing
crack in its summit,

A ehange whirh has graduallY been
laking pJace Jaiely back oI lhe eJge oi
Halemaumau southwest is the rlevelop-
ment of a solfataric patch some 75 feet
in diameter with increasecl hea.t at the
cracks anil deposits of bright yeilow
sulphur mixed with alum. There is
also the orlor of sutphur vapor both at
this patch ancL the great southwest cre-
vasse. These places lie east ancl west
of the souths'est station.

A notable feature of the bench mag-
ma in the pit at this time is the con-
tinuous valley encircling the uplifted
central area. Heavy banhs of Pele's
hair have accumulated on the southcast
shelf antl on the edge of the pit above.

After clark on this day an elongate
flame crack was seen above thg south
grotto ancl other flames at the central
ihimneys. There was strong fountain-
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ing against the north bank of the lake'
Stieaming rtras very sluggish.

On Triday, August 31, at 10 a. m', the
lake was high, spatter grottoes were
buililing, theie was hissing at the inner
encl of the southwest cove as well as
at the northlvest coner f umes 'were
thin, the southwest cove was stagnant,
streaming 1l-as to the southeast, anrl
there weie the usual chimneys anrl grot-
face of the central crag mass indicated
toes. Small falls of rock from the nortlt
that that block was in rnotion.

For the $.eek ending at 10 a. m.
31, 1917, one moilerate localAugust 31, 1917r one morlerrte locar

earihquake was registered by the seis-
moorar-rhs of the Whitnev Laboratorv.mographs of the Whitney Laboratory.
Thi's irappened on the afternoon of
August 24. Microseisms and volcanio
vibiations have both been moderate to
slight in amplitude. Seismographic reg-
isLration of til{ has ind.icated an almost
siei,ionary condjtion n-ith tho pens in
a nritldle position. What movcment
there rvas towaril the cntl of the periorl
jnclicated a vcry slight change of tilt
rn'estn'artl antl southwarrl.

Volcano House, SePt" E' 1917.

During the wcek enJing Se1't' 7, 19t;,
thc Iava-lake has continued to rise slow-
ly at a rate averaging about a foot a

tlav.
tln Sa I ur,1av, Sept. 1, l 9l;, at I :45

p. m., the lake appearecl te be rising
ilowly antl there in'as strong activity in
the south grotto ancl on the east sicle

of the old-northwest crag mass. The
north arm was quiet ancl much conceal-
erl bv smoke. There n'as the usual ac-

tivity in the southeast grotto.
On Sept. 2 at 2:75 P. n. there was

much forintaining in thc north arrn and
west grotto. At 2:30 p. m. the south-
east srotto seen from the southeasI b1a'

l ion, "a n,l also the south gl'otto, shoq e'l
fountains antl the streaming to the
southeast was fairly rapid. At 3 p. m.
some fifteen fountains were in action
mostly in the northern antl southeast-
ern arms. A cone was forming on the
new lava of the east cove overflows and
suurts of 6re aPPeared through lhe
crachs in the surntnit of this,lorne. The
clome was covgrecl with yellow sulphur
stain. From 5 to 7 P. m' the lake was
clearly rising antl this eastern glow cone



1va,s puffing strongly and flaming. It
evirlently strrnounted a fourrtaining ca-
vern, the prescnce of lvhich r\-as reveal-
ed by inrush antl fourrtaining at the a(1-
jacent lake shore. The fumes r'vere
thinnel on this rla1". Tirere rvas dull
glorv in the central chirrrney anrl a verl'
bright chinrrev sulrnounterl the south
grotto.

Ou Sept. 3 fronr 2 to 4 p. m. conili-
tiorrs nele nruch the same r,vith tlie lake
sulface about four feet below thc fresh
or.erflow of the east cove. The grot-
toes rvere rrrostly curtainetl. Thc east
cone exhibiterl no gas pressure an.l its
cracks glon'ei'l dark red. Close examin-
atior levealerl sntooth stalactites rvith-
il these t'racks and brolynish spatter
dliblets around the orilices. ]'umes on
this r'laY l'ere morleratc.

On Sept. 5 at 2 p. m. thc lalic lvas'lolr.er with considerable activity in thc
north alrn anrl the $'est, south ar(l
southcast grottoes. Thc lake was sub-
siding and at 2:50 p. m. therc rl.as a
hear-y fall from thc south bench at the
entrarrce to the southeast cove. A few
rninutes later another block fcll from
the centlal crag rnass. In both cases
the debris fell into the lahe ancl pro-
rlucerl bubble fountainirg.

On Sept. 6 at 2 p. rtt. the lahe t'as
nea,r'lt- brititming level I'ith thc iilner
henches and r-ery quiet. It rras evi-
ilent that there harl been fresh floodittg
of tlLe hench at the east cove lshere
there rr.as active bombardrnent, as also
at the southeast. -{t 3 p. rn. the lakc
Ievel l.as rvithin a foot of ovcrflowing
on the northrvest, west ancl east, ancl
these were the three principal localities
of frcsh overflolr-. Seven to eigltt foun-
tains r,r'erc in action ancl the streaming
rl'as outlr.artl frorn the southwest a,nrl
rrorthn-est cloves toward the southeast
anil north. The furncs rvcle thin. The
highest central clag appeared ili.stinctly
higher tiran tlre steeple crag next it on
the east. There werc fresh overflorvs
on the floor of the central chasm. The
central chimne;r $'as dark but the one
over the south grotto $ras very bright.
The eastern sulphurous cone of Sept. 2
rras now buriecl uncler f resh flows.
Spatter heaps at the lake borcler had
been built untler the olrl crag mass and
at the south southeast and east.

Ileasurements at 3:15 p. m. on tr'ri-

r1ay, Sept. 7,1977, made the lake depres-
sion 104 feet anil the central crag rose
74 feet above the lahe while the oltl
crag mass was row only 38 feet above
the lake.

There were four to fve fountains anil
the streaning rryas outwarel from the
rorthr.est anrl southt'est torvartls the
north anil southeast. The centlal crag
appearetl higher. The overflow bench
appearetl ahout three feet above the
lahe. The south antl southeast grot-
toes l'ele heavily curtainetl. There
r.ere fresh half-clomes of spatter at the
central chasm ancl east covc. There
\\ras fountaining northeast, north,
south, southeast anci r-est. The chim-
neys srere fuming, but rot glowing by
t'lavlight. Streaming was rapicl in the
southeast channel. Thc crusts rivere
thin anrl blisteretl anrl the racliation
frorn the lake surface was hot at the
southeast station. There u'as occasional
fouttaining at the east cove' The olcl
crag mass, the northwest table and the
easi islailA crags appearerl unchangetl
antl ro fresh over'flo,n's were discernible.

On thc seisnlographs of the Whitney
Laboratory during the n'eek cnrling 10

a. m. Sept. 7 only one I'ery slight local
errlhqrrake ras regislet'e,l. This occul-
le,l in tho eat'lv mortting of Sept.6'
The microseismic anrl volcanic vibra,-
tions havc been of small ampliturle. The
seismographic registration of ti.lt has
jndicatetl -ircreasing inciination of the
l,iols towar,ls the north an,l tnst. Orr

Ser,i. 6 the nort h-south t'orrrponout o{
tho Bosclr Orrrori pair of pendulunrs rras
lestalto,l I fter several moDths rlurlng
u'hich the instrument has not been in
operation.

Volcano House, ScPt. L1, 1-917.

I)urirrg the week ending Sept. -14'
1917, th; lava lake of Hal{'mrum:ru has
hcen e-sentially stalionarv' A{ the en'l
of tho rvcelt thcrc was a sliglri, rise an'l
overflow of the east bench.

On Sept. 8 at 2:15 P. m. the lake aP-
pearecl rising rapidly with the inner
bench about 6 feet high. There lvas
vigorous fountainilg south anrl south-
east antl gleat activity under the new
spatter iiome at the eastern entrance to
the a:ntral chasm. Thele was high
sl'raying un,ler the overhanging shelf
southeast. The fumes lvere fair)y thick.
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on sept. 9 at 1 p. m. the fume was about 10 feet above the lake which
thinner ?ncl there 

-was much activity slopecl very slightlv north' - .

in the north arm. The inner bench On Sept' 72, at 3 p' m', eight or ten
stooil five feet above the lake but from fountains were in action, fumes were
5 to 7 n. m. the lake r''qas lower with thick and the lake was low' About 5:50
i""e" t6"ch 8 to l0 feet high. There p. m. there y/ere two avalanches from
*""i tn" usual grottoes in iction and ihe east islancl crags and^ ten-minutes
occasional centraf fountains. There was later there was a large fall from the
gio* i" the south and central chimneys-; south bench at the -point marking the
ihe lutt"", however, greatly diminishecl. entrance to the southeast cove'
O."a"io"uity the crusi broke up antl in- On Sept' 13, at 2:30- p. m',..the inner
creaseci fountaining occurreA. There bench was 10 fcet high and.there 'n'ere

was a spatter grotto'at the east encl of fountalns in the usual grottoes e.xcep-t

the sout'heast a"rm anil also at the east the one untler the south bench rvhich
cove. was quiet' At 3:10 p' m' the crust

On Monilay, Sept. 10r a new east-wes1 broke un in the southeast arm and there

erack ]ratl tleveloped extending from the *ot t'n"king au'1 fountlering with many

south sic'le of the-east islancl craq 2g16ss tountarns'
the floor of thc cast ";;;. 

- 
i'h;l;[; on Sept' 14 al' 3:30 p' nr' lhcle was

was 8 feet below the f ".", t.".i, .ji "t i'len""'of I s{rong |ise' The lake was

or selen fountains s,'e''rJ' it -".1i"", \rery high' brimmlng level rn'ith the

st"ea-ing was to t6e"-iori-n, ;;-;h; floor at 
-the southeast cove and there

southeastancltothesouthwest,therewasafreshoverflowattheea'stcove'
were two active grotto;i;"ih"'.ill'5- et the west shore unclerneath the olcl

east cove, one un,ler the south J3sn3ft. crafl nras< a. hisl .::1"..h.1t1 .b-eerr built
one under the olri .rng -n.;;-o;;;'ilr; wili a glowing chirrrney-jn llL l"iTj;
east and one north;esl . There tplg The northoast chasm exlelrdlllg rlorrl

others in the north u"a .o"trt*"*; t;;; the east cove to the north -arm had

The smoke ancl streamii;;;;;;;;r- witlenetl ancl the rise of the lake now

ate and there n.as .r.tr'".pniiir'tir]it- nLouglrt I he ttorth co..c inlo. view as

ing. The orifice of tn" .."iiui "rriil".], ".""-from 
the southeast station. The

was sulphur staine,l. tf,r. "".t.ri "la"gr 
oJ'f elag nrass apl'cared loL:i lt lhough

now appeared higher than iit"'l."a o? th"'" h-a'I been'iecent' over6o$s nort'h-

;h" M;:' shelf. -The 
"*i 

i.ruIra mass rvest and west' At 3:40 p- m' there was

s,as developiog a, wai""fii;t- faced a crust across the centril channel, but

nortbeastward tos-a.rds i;.;h;.; 1iJ'I"r'1 "tn"xing an'l .loundet'in8,role,'SoinH 
on

sonarated the crags t,o-'ti'"-t''l'lheast in the ienlt'al t'egiott an'[ 1o' t]e north'

tJ;l:"';;.'*"ir'"i"g," *est sirte of the The sotriheast gtotto \ras quie{. nnd the

southeast cove had frt"f.""-i"- u"A a southeast cove crustetl' About 4:30 p'

i"tg" y.ff"* sulphur p*t.tt *pp"ut"cl-on 3. thjs crust brolie up ancl there was

the foor above. ft was "rrih"ot 
that heavy bombarclment at the east entl of

the central -ur."* *""J-rtitt-"-i*i"g for the iake. Grottoes so.tJr, east, west,

the banhs at the "uri 
u".i so'tfieast northrrest antl northeast $'s1s splashing

coves were on)y three t""t ufo"u the ancl pufrng ancl ther-e -was 
also,fountain-

lake, whereas they rose much higher in ing a-gainsl the south bank of the south-

ifr *gi"" J the cLntral channel.' *e-.t a"^ r'here the-streaming-was east-

At 3:15 p. m. on tll'nTt "ll:,ll; xFl^i,*o"lri:*liu1l il"JlJ'if;""#ffii
1917, there rtras no change. 'I'he central ;;"; ;;., tn the s'o.th shore of the
region was quiet, the fume-moderaia-' 

"t 
ui""t ,,.a,le a new shore point there.

streaming was to the southeast. lld fne northwest cove hacl changeil its
four grottoes in action u'ere visible shape from a deep inlet to a shallow
from the northeast rim. A clear view .o"" as though the bank had built out.
of the o1d northwest crag mass showecl A hot chimney was in action over the
that it hacl ileveloped two belches on south grotto and streaming moved in a

its east sicle inclinecl stepwise !f the wicle z-one covere.l with festooned crust
north about 30", while between-them southea,stwaril from the channel.

was a fresh terrace or spatter bench The seismographs of the Whitney
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Laboratory have registered only one
feeble local earthquake tluring the week
entling 10 a. m., Fridav, Sept. 14. Mi-
croseisrlic motion arrcl r-olcanic vibra-
tions have been slight. Tilting has
been increasirgly strong to the lrest
arrtl rvas motler:rtely so to the north un-
til Sept. 13, r'hen this northrvarcl tilt
sudrlenly decreased with great rapiclity
in the course of a day. Simultaneously
there m'as a sucllcn chalge of lveather
r.ith a shift of the u'incl from fresh
rrortheast trat1e winrl to calms and light
southeast breezes.

\rolcaro Ilouse, Sept. 221 1977.
During the lr.eeh enrling Sept. 21,

1917, the ]falernaurnau lar.a column has
risen slightly, builiing pronouncecl
spatter ranparts on the shc,res of the
ser-eral coves ancl slightly overflorving
the balhs in those coves. Thc central
crags have risen alorrg v'ith the lalic.

Tire past three rnonths have main-
taincil extraordinalily unifornr condi-
tions irr the Halemaumau pit. The lake
Itas kept its level about 100 feet below
the rirn of the pit, and its form has
charrgetl bnt little. In plan it consists
of three ra{ial arrns each about 400 fect
iong rneasured from the celter, and each
tcniling to bentl so as to cnrl in ; hook-
er[ cor-e. The nort]rcrn arrn bencls to
tbe rr-estr,r'arr1, en{irg in the northn'cst
cove. The soutleasteln arrn bends to
thc south and lr.est ancl cnds in the
sorth east cove. The southwestern alrn
hooks to the eastr'varil at its inner ent1.
These tn'o southern alms bencl torvarcl
each other and there is strong er-idence
that thev are connectetl through the
central chasm and soutlrern vallev by
subtcrranean tunnels in the bench lar.a.
The most conspicuous object in the pit
is the great ccntral crag mass which
has slowly risen during the surnmer un-
til it stantls 76 feet aboye the lake. The
activity throughout the surnmer has
been as uniform as the other features.
There has been slow surface streaming
f rom the u.est ancl northrve st, enrling
at fountaining grottoes north, north-
east, east, southcast anrl southwest.
Rising alrl falling in pulsations of gas
ilflation, lasting each about 20 to 30
rninutes, ancl nith fluctuations flom tlay
to tlay of from fir'e to trventy feet at
tlifferent times, there has been a river,

like stream pouring through the central
channel into the southeast arnr, and the
nost conspicuous fountaining activity
ancl general turbulence have been in
the southeast cove. The conduit wells
west antl northwest from which all the
streaming proceeds, have been maskct'l
under tumbleil clcbris ancl crusted floor
lar.ar but from time to tirne glowing
anrl hissing cones have inclicatcrl that
the wells still persist there.

This rjvien'is presented at this tirrre
because Sept. 23 is the rlat: of the
cquinox, a tirne y'hen changes in the
clater are likeJy to occur. Previous ex-
perience 'r'r'orilcl lead to expectation of
subsidence at this time. It should be
noted that the entire summer has been
a periotl of extraorilinary clrought, of
verv little seismic activity on Hal'aii
anil of uo perceptible voleanic activity
on l{auna Loa.

On Saturilav, Sept. 15, 1917, from 8
to 9 p. m., the lava lakc appcaretl re-
lativell' high r.ith vigorous fotntains
east anrl southeast, others fairly per-
sistent rn'est antl north a,n11 occasional
outbleahs in grottoes southwcst and
northcast. The nolthern ant'l r.esterrr
regions lr'ele crusted over \rhile sulfacc
stlcarning poulerl southeast$rar(1. FIarn-
ing chinnevs glorvecl above thc \1'est
anrl south grottocs anrl thcre was ilulI
g1or,r' in a chirnney 20 fect above thc
lahe on the cast cornel of the steeple
crag rrhich fornretl the eastrrrn summit
of thc celtral crag niass. Occasionally
a centlal fountain $'oulcl lxeak through
the crust ncar the eastern enrl of the
southeast arrn ancl eject very high spray
as it migraterl jnto the southeast cove.
R,ising anrl falling motion tas slight.
During the subsirlences the rvestern antl
northwestcrn crust r4'ould occasionally
break rqr lvith cracking anil founclering
anrl brilliant patchcs of upwelling melt.

On Sept. 16 from 5 to 7 p. m. there
was littlc change. The ncwcst overflo$r
benrh at the east covo stoocl five feet
above the lake a.nrl on all sitles a rim of
overhang rn'ith stalactites hung about
three feet over the liquicl. Streaming
l\.as to the north, to the southeast ancl
to thc southwest. In the southwest arm
lhe tslreflming rtas against lhe southerrr
shore-from the union of convergent cur-
rents jouring from both ea,st ancl west.
Spatter construction on this ilay was
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conspicuous. A flaming filagree cone
harl been bui]t over the east grotto ancl
there rvere cones at the southeast antl
east coves. The latter n'as evi.clently
active witliin, as strong pulsatory heav-
ings of the crust alortg the shore of the
coic inr]ic:-tetl a tunnel connection be-
trveen the cove and the cone. Therc
l-as high spatter overhang and a lorrg
llanring chimney above the grotto on
the south side of the southeast ann antl
siniilar conrlitions obtainetl atlhe grot-
to on the east siile of the olcl northwest
crag rlrass. At the northeast cor,e mark-
ing the northern entl of the cleft line
that separated the east islancl mass
from the northeast floor, a shore cone
of horseshoe shape hacl been buiit t'ith
the opening toward the lake.

There n-as occasional violent long-
slLore bornbartlnerrt at the east anrl also
at the southr-est. In the north arm
slirling heavl' crusts movecl over eacJr
other in a gerreral south'n'ard direction
rrrakirg n roiso of scraning.

Thc shorc of the northwest cove harl
bcen so built out as to charge what har-l

beer :l rleep inlet into a reJatively slight
enrbaymen-t-that is, thc jnner part of
the cove ha,d becone soliil floor. In-
spcctiott of thc ttorlh I'it slrol'e'l tlr:rt
il u-as incroasinglv deep r-i{b conver-
gert lalus in its hotlorrr. The norlh-
ucsi taLr'le cr':rg rllriclr appears to havo
changctl not at all for manY we,eks rryas

seen to be heavily'coveretl w-ith a mat
of filamentous lar-a or Pelets hair like
the southeastern shelf.

On Sept. 18 at 3:45 P."m. the ge1e11l
conrlitions rrerc high lake with high
gas pressue arrd constructional activity
on the nai'gins. There n'as stagnant
crust in the contluit region west and
rorthlvest and mole or ]ess shore bom-
bartlment in other rlirections, btt no
central fountains. The eastern antl
sotrthelsleln spetter rlomes wcre s}ifi-
i ngly velv noisy rrith gcs pressure-.
Th.-ree or iour long rlomes of this kincl
had becn built tow-arils the east. A wide
strearning zone covetccl with festoonerl
cmst pourerl flom the central channel
southe-astn'art'I, the channel itself and
the central region being crustecl over.
Dense snrohe iose from crachs at the
north inner cliff above the lahe. In
the north arrn there rn'as cracking antl
founrlering crust and the iava brirnmed
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tevel s'ith the rampart in the north-
ucst (oYe rvhere therc appeare'[ to Le
llesh overllows. Tho e n'ere slorc foutr-
tails northrl-est, northeast anil south-
west anrl streaining pouretl frorn the
la,ke cerrter into the southrn'est alrll'
Thc elolto on llre sorrih si'le o{ llro
s,rrLthea.t, arJn \\-As clote,l irr I'r' u spll
ier curtain but the fountaining inside
1p1,1 a [ellotts-liltc ulvy nrotion going
in the outside.r'ust, wlile l0 to l5 feet
abor-e in the south bench raggei.L cre-

r'f,.p5 glowe,l rn,1 ejecte'l bright jet-s. ol
L,,u'"iilf g".' O''ca"siorrallv llresc r'hi.rn-

"".y" 
..i""ia spurt anrl puff noisily rvith

.lava spray.
The east islanil rnass now appearecl

to be rising highest at its southeastern
;;.1 ;t ; ireoious times' The central
i,l"o t"..'was highest iu iho mi'l'lle'
ini oi L nottlrnesi .rag l.as{ :rnneareil
in hc-,1e{inirolv snil'si'ling on i{s norlh
elrr si,lc rrril this rnotemPnl u'fls ln

i.,no *ot connc('tP'l rvit'h tho flooditrg
ni tt," no'tt't*'est flool end llre building
o"t- of tfl" shoreline there' The north-
o.'e"t-1atte crag hatl its upp-er. sulface
tiltecl strongl-v eastwarrl and its sum-

riili- ""-ui"6a'slightlv 
helon' the Ma"v

be.cit-te"et. ThiJ crag, along rvith the

"ot'tf*o.t 
floor antl south'last shelf, has

iiot unift"a for a long time' The cone

i;;iitl;; ""'"r 
the wdst anrl northrn'est

".",l"it wells have lately r:hanged verl'
little. The banh at the east cove r{ras

o"ii-'ft.i" tuo to thlec {cct abovc tho

totil of the lake.
On Seot. l9 from 5 to 6 p.m. llrc lrke

s'e.s brimnrilrg et ihe soul horsl an'l

l orthlr-est rairlparts, th ere r'r'as fresh
mersinrl ovnrflow a1 tlre southe:rsl cove

"",i1f," lioui'l sloo,l tlrree 1o lolt'feot
l,elou- lho hoor of thn olst covc' Thel'e

*,as a .p..ttiog crack over the southeast

tlome. 
-Heavy 

fountaining I'ould break
out occasionally in the center of the
channel teailing from the southeast
nrj- to the soulheast cove, ancl such

in.,rttaios wou1c1 migrate to the t'cst
bank of that cove' Other outbreaks
showing sutllen release of gas from be-
neath ihe lake crust took place at the
east cove and the south grotto' There
was the usutll surface flow zone moving
southeastwariL in the southeast arm'
In the stagnant crust south of this
zone large balloons were incessantly
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liftecl bv inflati.on of the surface crust
from belorv. These balloons srvelletl to
heights of four or f.ve feet antl formed
in series of flr.e or six large fol-ls or
blisters sorrretincs ten to tr,errtv feet
1ong. The"v rvoulrl swell up until they
extentlcrl thcnrselr-cs lengthwise to the
bright line at the margin of the stream-
ing zone s'here the gas woulcl escape as
the cmst l.as liftetl clear' of the incan-
rlescent fluicl so that the bubble rn'oull
t)ren collapse.

I-rntil 5:30 p. rr. the lake action r'r'as

cpriet r.ith the north arn ancl central
r:egion heavily crustetl antl fountailing
rve--st, east ancl southeast. The central
crag mass appearetl very high. At 5:30
1,. rrr. there l'as general clackirrg an'1

ioun,lering so thai tlro lake srrhsi'lc'l
about trvo.feet, with hunrli'eds of bubble
fountains ancl strottg evolution of heat
arrrl gas.

Xleasurernent on I'ritlay, Sept,21, 1917t
at 2:30 p. r].t., lrrade tlle clepression- of
thc lalie in the cerrtral region 97 feet
belorv the southeast station' The over-
flow level nai'hing the maximurn recent
lisc at thc southeast covc \\'as three feet
hiqhcr'. Tho contral ctag tLtmtrtif t o'e
i6 feet above tlre llke. These lncastll'o
ments indicate a rise pf the lalie of 10

fect in trvo wechs anil a risc of the cen-
tral crag since Sept. 7 o1 1$'q fect.

On this rlav the inner bench stootl
hicher abote ilrc lalte than of latn, aP-

r'erlius al'out {ive foet high at tlre
sorrlhcast co\e an,l eiglrt -fcet high at
the east cove. There w-as strolg shore
bombardmelt south ancl southeast'
Streaming rl.as rapirl to the southeast
rvith thin blisteretl crusts, r'ery hot
rarliation frorn the lahe surface aniL
no festooncrl flow zole. Thc streaming
through the central chanrlcl carlierl
r lorrg blo, ks of ct ttst an'l tlterc rve re
cenlral lountlirls hero an'l ill th" solllh
east arrn. Occasionally a large central
fountain rvould form in the southeast
eor.e. There rvas occasiolal heavy shore
bornbardment untler the central crag
rnass. About 3 p. nr. the heav;' spatter
curtain in frorl of the south grotto
collapsccl. The northerl antl rvestern
regio'ns u.ere crustetl over, the central
r:rag appeared higher than ever anrl
furnes were thin. There rvas much rum-
bling noise anrl the fountains broke
heavily u'ithout rrruch gas spurting, In

Eoneral lhe contlitions indicated either
JLrb.l,lenee or a li lting of the centlal
crags.

The seismographs of tlie WhitneY
Laboratory foi the I'eeh encling at 10
a. rn. Sept. 27,1917, registererl trvo local
carthqriakes which occurrecl a few min-
utes apart in the very eariv morning
of Sept. 15 and rvere generallv felt in
I(au dntl Hilo. 'Ihe frst earthqr.ralie :rt
\rolcano Ifouse rras a prolorrgecl rocking
nrotion. * The seconr.l one was slight.
Xficlosesinric motion during the rveek
has been moderate antl volcanic vibra-
tion:lisht. The movemeui of thc Peu
tlulums iu t]e seuoe of tilt hacl changed
from strong 'n'estwaril and slight north-
u'aril to slight rvestwa'-d and stronger
northr,r'arc1, inilicating tilting motion in
gerrr.r'al lo lhe norll)east.

\rolcano House, SePt. 29,1977.
Duling the period immediateJ;' fol-

loning the aufumnal cquitrox of l9l7
lhct'e lt:rs Leen no subsi'lence of tlre lar a
of Tlalema'umau but rather a rising'
Clags :rrrrl l:rko har c both riscn ancl one

lr|onolnrco,l or erflou- h:rs l.Lken plare'
' Orr Salur,lav, Seplornbor 21, at 4:30
r,. nr..1ho lake as socn from the norih'
orst ras high rn'l brinrmirrg rgainsl -a
rlefinite spaitet rampart in the south-
east cor.e. The shore there stoorl about
one foot al'rove the liquid n'hilc at the
east cove and central chasm the banh
$ras about tirree feet high. There rtas
)ittte change in general cont'litions' A
broarl festooneil flow zone *'ith blister-
ed crusts streamecl southeast from the
central channel, the lorth and west re-
uiorrs wot'c cru.tetl over, the soulh chim-
i"u',r"t Haming, tho centi'al ''r'ags an'
r,"".",I t ert hiih anrl t hIre werP o'c1-
iiorral spclls of rapi,t currcnt pouling
into the southeast cove. The noise to
the southeast was of pufrng ancl plash-
ing. A rou of half-dorne grutloes Ira'1

been built rlong lhe soufheast rrntprt'f.
there rvere strong fountains along the
west bank ancl f o the southlrest anrl
east. The spattcr rampart jn the south-
east cove had been building out so as
to widen the shore bench zt the foot
of the cliff uncler the southeast shelf.

Orr Septernbet 21, al 1:30 P. rn., the
salne clescription rvould apply. The
southeast tlomes were a litt1e higher and
another clome rampart hacl been bujlt
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across the eastel'n entrance to tlie cen- time -of the southeast overflow' The
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lcrot of tlre lrke i...:;,i 'ft:=' 
-(fii"" strikinslt corspicuous on 1Le a{lclnoon
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zf.l The summit ot'ilt""t""iiui crag of t-ift" i" still air' although at the
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*tooif Sg fcet above the lake' It hail Verv respectfully'
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anrl prolrablv ,t,o.t oi th# movement T' A' JAGGAR' JR''

took place about September 27 at the Dilector"
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HAWAIIAN YOI,OA}TO RESEAROII ASSOOIA.
'IION,

This society is a voluntary one, made up of sub-
f,crrbers to scientific work which is beiuglxecuted
by Dr. T. 

^. 
Jaggar, Director of the Hawaiian

Volcano Observatory, Volcano House, P. O., Ha-
waii. Al1 scientifi.c exchanges should be sent to
this address.

In 1917 there are about 150 subscribers in IIa-
waii and elsewhere, firms and individuals. A
group of firms andl persons in IIilo built the maih
observalory building in the spring of 1912. .I'he
work was foundeil by the Xfassachusetts Institute
of Technologl'. Publications to date have been
weekl-y reports since the s[mmer o{ 1911 tow re-
printed in Ilonolulu in rnonthly form. There are
also special reports, printeal from time to tirne,

'Ihe weekly bulleiin as it appears in the:[Iono,
lulu Advertiser is reprintecl as a leaflet and sent
to regular annual subscribers to the work of the
Association. L. A. Thurston is president of the
Board of Directors of the Association, anrl L. T.
Peck is tleasurer. New subscribers who are
interesteil in yolcanoes will be welcomecl it the
Association. The Association aims: (1) To re-
cord volcanic activity and earthquakes in Hawaii;(2) to attract scientiffc men hither for speciai
siualies; (3) to promote the establishment of
volcano observatories all over the worltl. Tho
annual dues of regular members are $5; Batrons
of the Association subscribe larger amounts.
IVHITNEY I,ABOR,ATOR,Y Orl SEISMOLOGY.

The Whiiney Iraboratory of Seismology, nam-
ed after an endowment fund of geophysical re-
search hel,1 bt' the llassachusetts Institute of

Technology, in memory of Caroiine and Edward
\Yhiiney o{ }3oston, is erluipped wii,h two Bosch-
Ouori 100 kg 1romometers registerilg N-S and
E-W motion, a heavy Omori tromometer regisier-
ing E-W motion, and an Omori "ordinary Seis-
mograph" designed for registering strong eartl,.
quakes in all three compoDents of motion. ,I'hes€
are seateal on concrete piers in a closed basement
room having practically constant temperature, be-
neath the chief Observaiory building !ear the
hotel. Time is referrecl to a rated chronometer,
checked at intervals by soiar observations with a
transit. Both instrumenis are loanecl by the Col-
lege of Hawaii. Ilawaiian standard time (IL S-
'l'.) is 10 hrs. 30 mirr. slower than Greenwich time.

CANCANI SCALE ON' SEISMIC INTENSITY.
Dxpressed by accelerations measured in milli.

meiers per second per second.
I. Instrumental . .. . . .. .. . 0.O 2.5

II. Very slight 2.5 S.0
lIL Slight . 5.0 10.0
IY. Sensible, mediocre ..... 10.0 ZS.O
V. R,ather strong ......,.. 25.0 Eo.O

YI. Strong . 50.0 loo.o
VII. Very sltm* ..,.100.0 ZSO.O

VIII. Ruinous ...:...250.0 500.0
IX. Disastrous ,. .. . 500.0 1000.0
X, Yery disastrous . .. . . . .1000.0 2EOO.O

XI. Catastrophic ...2500.0 5000.0
XII. Great catastrophs ......5000.0 100OO.O

Grade IV. is ordinarily tbe minimun Derceived
by lhe senses; and in graile XIL lhe accileration.
or rrle of change of motion (jerk) reaches thaiof terrestrial gravitation.

In ihe standaral forn of report the maximum rntensity olacceleraiion, designated by the symbol 6,ol max. c, is givetr in the 
^conventional tnit, the milligai. The milligal 'is a ireasure'of accdle;;iio;:such tlqt 1 milligal = 1./100 mm. per sec. per sec.:10 p per sec. p6. 

"ec. it; a;;i;;;;,-i;;;deffaeil in terms of millimet-ers per eec. per sec,, can theriifoie be ex$ressetl in niltigaii nv -Jttbtini.rcb ol tho numbers by 100.
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VOLCANO HOUSll, Oct. 6, 1917.-
During the u'eek endirrg Friday, Octo-
ber 5, 1917, the rising of the lava col-
umn in Ilalernaumau has continuecl,
carrying up the central crags from two
to Jive feet in clifferent places and de-
cleasing the measured clepression of
the liquicl lake by 10 feet in scven
days. There has been strong uplift of
the east floor so as to increase the
height of the cliff at the lahe edge.
This c1iff is fast becoming a rlew clag
or scarp rvith a steep backslope to the
northeast.

On September 29 at 5 p. -. the gen-
elal conditions in Halemaumau were
much as they hacl been. The balks of
the lake seemed. a little higher and the
cerrtral crags towered conspicuously.
There were fountains at the base of
the northu'est crag mass and occasion-
ally large central fountains would de-
velop in the southeast arm and migrate
southeastwarcl. There was no eviilence
of further overflowing.

On October 1 the effect of the recent
Uft of the central crags was shown in
the building of a new inner bench or
spatter rim all around the lake, mak-
ing a ledge about two feet high and
some five feet below the floor level
rvhich had recently been the lal<e shore
at the east cove ancl at the central
chasm. The new ledge was about three
feet below the rampart level at the
southeast cove and from six to ten
feet below the rvest floor on the south
side of the northwest crag mass. This
raisecl western floor level distinctly
slopes dorvnward to the southwest. At
the northwest cove the irrner ledge was
about six feet below the floor.

That the bench magma rl'as still in
motion was eviclenced on this day by
locks tumbling on a new talus slope
on the northeast side of the highest
eastcrn crag of the east island mass

ancl also by rocks sliding on the north-
eln talus slopes acljacent to the nortr-
west table crag. An examination of
the lorthx'est floor shorvecl that there
were fresh overflows there and behincl
a spatter rampart at the north cove in
the clirection of the north pit. These
northern overflorvs were probably form-
ecl simultaneously with the one south-
east on September 27.

The whole lake at noon on this day
was crustecl cxcept in the coves where
there r{.as streaming towarcl active
grottoes southeast, southwest, nortir
and northeast. The crust across thc
southeast arm rvould occasionally break
up, founder and reveal southeastrvarrl
streaming. Around the southeast arm
and cove there were four aetive grot-
toes; at the northeast cove thele were
tn-o; there was one at the north cove,
and others west ancl southwest. Con-
spicuous smoking localities rvere north-
east, north, northwest, three places
u.est and ',o the southwest. The fume
in the central, southern a.nd southeast-
ern regions was thin. The strongly
smoking cliff edge at the margin of
the lifted northeastern flool block stooil
from 30 to 40 feet above the lake on
the east sicle of the north cove. About
12:30 p. m. the north arm crust broke
up and seven fountains burst into ac-
tivity, the central ones migrating to
the northeast .and north, These north-
ern fountains had made much Pele's
hair which formecl a mat on the in-
cli.necl surf ace of the northwest tabie
cfag.

On October 3 at 11:45 a. m. grottoes
lvere active north, northwest and west,
as rvell as in the more obvious south-
ern ancl eastern localities. There was
fresh yellow sulphur stain on the flat
cone n-hich stood as a loy. rlome above
the east cove grotto. The grotto under
the southeast shelf rvas puffing with
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gas pressure and a deep rumbling sound
iu*6 f"orrr the south grotto. There was
r'aoid streaming under tbe bank on the
west side of ihe southenst eove. but
the central channel streaming south-
eastward was sluggish ancl the northern
ancl western regions were ctusted over,
v-ith occasional cracking and founder-
ing. Tlre new inner snatter ledge uas
rrn" long", ma rked. The lower' floor
northwEst under the high she)f ol '\lay,'1917. aDoearetl to be lowering and a

larse taius cone agairtst the rtorth-
rror"thrvest wall of H alemau mau was be-
coming velv conspicuous' ils base rest-
ing on the'lower eastern errd of the
northn'est ta.ble crag.

Measurement on FridaY, October 5,

1917. at 11 :30 a. m., rnade the lalre de-

pression 92 feet below the southeast
i'im of Halemaumatl, anil the summit of
the central crag s'as now only 10 feet
below the rim of the Pit ancl 82 feet
above the lake. The east island mass
hacl been tilting rapidly' for its *-est-
ern summit was now the higher for the
first time, rising 53 feet above the lake,
in contrast to tne eastern summit,
which was only 51 feet above the lake'
fn seven da;'s the lake 'hacl risen 10

feet, tlro centlal erag 3 feet, the west-
eln summit of the easI islaild cl'ag
mass 5 feet, and the eastern summit of
the same onlY 2 feet.

On th:is day the banl< of the lake was
three to five feet high southeast and
at the central chasm, antl about eight
f eet high on the west ancl northwest'
About ioon there was sharp subsiclence
of the liquid, a glowing rim of ove-r-

hang developed around the lake, while
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central and migratory fountains Jolm-
ed ancl crusts broke uP. The large
dome southeast had its fountains corn-
pletely curtained in and rumbled I'ith'a deep note. There was fierce bom-
bardm-ent on the south and west sides
of the southeast ccve. The south grotto
was open with lava pounding within'
The wiiter descended to the east cove,
which hatl considerably changed- its
shape so as to be nearly rectangular,
ivith its eastern wall muoh higher than
before. There l.as a clistinct steepenecl
ascent from the base of the northeast
wall of Halemaumau to this edge of
the lake. The top of the cone at the
east cove was glowing and flaming in
cracks, while beneath could be seen on
the lake sitle a most spectacular grotto
8 to 10 feet high, hung v'ith scalloped
stalactites, glowing vividly and flaring
rn'ith burning gas. Thi.s eastern bench
over the lalie had so much risen that
the fountains below no longer spatter-
eal over the toP of the cliff. At its
southern end this cliff parted from the
southeast cove rampart along a line of
hugc fissures, some of u hicb went right
through the middle of the eastern spaf-
ter dome.

Other signs of fresh uplift appeared
along the pressure riclge on the south
side"of the block forming the centltrl
crag mass end also along the northeast
sicle. of the east islancl block. Yery
n'orrounced movemen{ of the central
iegion has taken place in the last len
days.

The chimneY in the central steePle
shorvetl greatly increased smoking I'ith
h ot brownish' billows rising rapiclly.
There was activity in the north ram-
part grotto, and the northeast cove
showed two active grottoes, the one a
filaqree flaming crack and the othcr a

Iam.-part dome. frr the summit of the
northeast inner cliff, which rvas shat-
tered. with huge crevasses, was f oirnr-1

a rveil ieading downrvard, now cool, but
evidently formed by the melting action
of hot gascs. The uell had irregulrr,
smooth, lumpv, stnel grtry walls wjth
fused surfa&s, and the oPening de-
scendetl in a somewhat spiral chimney
form, two or three feet in diameter.

In the Whitne;' Laboratorv of -seis-
mology for the u-eeli ending 10 a. m.



Frida;', October 5, 1977, five local earth-
quakes have been registered. Two of
these rvere on September 30, respec-
tively about 8 a. m. and betrreen 3 antl
4 p. m.; the other tirree lr.ere on Octo-
ber 4, respectively about 2 a. m., 12:48
p. m. ancl between 8 anci 9 p. m. The
sbock of 12:48 p. m. \r'as strong enough
to start a rock slide on the face of
Ilwekahuna b1uff X{icroseismic move-
melt for the N'eek has been modelate
and the volcanic tremor continues to
occur in scattered storms in the nature
of minute earthquakes. The instrumen-
tal evidence of tilting showecl increase
of tilt to the north anil west.

-=f-
VOLCANO HOI.ISE, Oct. 13, 1917.-

During the week ending October 12,
1917, lake and clags of the Halemau-
mau lava column have contlnuecl to rise
vigorously, with increase of gas pres-
sure and some change of habit j.n the
n ay of plolongeil spells of crusting,
follorved by general cracJring up so as
to mal<e brilliant displays of fountain-
ing ancl streaming. The great central
clag is norv plainly visible from 1ro1-
cano House and the fume has become
thin.

On October 7 at 10:30 a. m. it rvas
evident that the eest and northeast
floor had continued to lise so that the
chasrn bounding the east island crag
mass on its northeast side hacl so
changeil that the floor' of the east cove
hacl collapsed to a talus of tumbled
blocks extendirrg from the ruin of the
east island peah to the lake shore. In
this plocess the sulphur-stained cone of
tlie east cove had collapsed and the
cliff over the northeast shore of the
southeast arm had risen higher than
over. This cliff now stood at least 30
feet above the lake. At the northeast
cove, lepresenting the other encl of
tlie chasm, there was a similar collapse
and complete change of features in two
days. Both the active grottoes had
disappeareil and in the place of the
fissule grotto lvas a brol<en solf rrtaric
surface antl a slope of stained debris.
Wirere thc dome grotto hacl been there
lvas a small cove crustecl over. A
gulch full of tumbled rocks extended
through from the northeast cove to the
east cove. The rvhole east island crag

mass lvas nos' a tumble of the most
chaotic character, made up of stainecl
an1L ilecomposecl fragments, antl this
gulch marks the fissure line bountling
it on the northeast. Therc was evi-
clently diffcrential rnovement betw-een
the crag bloch and the northeast floor
block.

On this day there were two spattel
rims at the lahe shore, well marked at
the east and northwcst cove, showing
lake levels two anrl four feet above
the pr"esent lake. About every flfteen
minutes there was a breaking up of
crust across the southeast arm and a
rush of streaming into the southeast
cove. The north and west regions were
quiet ancl crusted over. The nolth
rampart grotto rn-as closecl in and rum-
bling. The central chimney on the
north side of the steeple crag appear-
ed inactive, but the one on the east
side rvas open and fuming, Th.ere was
no sign of cessation in the rising of
the crags, and the lahe appeared high
in the coves, especially at the north-
rvest, whele the recent overflow rims
overlappecl in flat fashion as though
the lahe margin s'ere gaining in height,
rr'-hile the northwest poncl locality west-
r-artl from the olcl crag mass appeal'eal
depressed. Other signs of builcling up
of the rampart so as to lift the actual
lake basin appeared at the north, south-
rvest and southeast coves. If the ris-
ing continues, overflow may be ex-
pecteil at the coves, but elses.here the
lake is hemmed in by cliffs.

On descending to the lake shore at
the east cove irrespirable sulphur
fumes l'ere encountered coming from
flaming flssures in an active grotto at
the tunnel learling to tb.e noltheast
chasm. At the other end of the new
east crag, howevet, a slide of rock was
,found betrveen the crag and the south-
east shelf which could bc follon'ed
clorvn to the edge of the lahe behinrl
ancl next south of the east grotto. Here
thele rvas a flaming pot and occasional
heavy founta.ining.

At noon on October 9 the lake was
crusteil over ancl rising. The summjt
of the central crag appearecl much high-
er and nearly level with the southeast
margin of lfalemaumau. At 12:20 p.
m. thele was general breahing up of
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the crust, mauy fountains, large anil
small, antl a rush of the surface current
to the southeast. This was foilowed by
crusting over again. A new innel letlge
hacl been built under the central crag,
and the northwest cove appeared to
have a low shoreline. To show the ilif-
ference in height between the main
shore benches iir the center of the pit
and at the coves, the west ramPal't,
central chasm and east cove floors were
each from 12 to 15 feet above the lake,
whereas the southeast and northwest
cove margins were only from 5 to 8

feet high. The south grotto appearetl
deep and overhanging, and the south-
easi dome was closed and hissing. The
chimney on the north side of the cen-
tral steeple was fuming ancl smohe in
general was moderate in volume.

On Thursday, October 11, the lake
seen from the southeast and east ap-
pearecl high, rvith strong gas pressure
and much noisv puffing arrd spraying at
the southeast, south and north grot-
toes. A cone t'ith glowing fissures hacl
been built above the southeast clome,
and this enr.ittetl a sheaf of blorv-pipe
flame 12 inches wide and from 8 to 10
inches long, rn'ith incessant gas pressure
behind it ancl reddish color in da.ylight.
At night the flane appeareil rvhitish
with blue outer edge. There lvas
streamiug in a zone of wide multiple
festoons from the center region to the
southeast. Tountains playecl occasion-
a1ly at the northeast cove and heavy
ones spurtecl at the southlr'-est cove.
Tumes were thin. The southeast ram-
part was only one foot , high. There
was yellow stain on the benches at the
east cove antl central chasm' Both the
central steeple antl central crag mass
beyoncl appeareal higher than beJore
antl leaning southward. At the west
cove next adjacent to the norths'est
elag mass the bank over the lake ap-
peareal to have subsided so that it I'as
Iower than its extension to the south.
Immediately under this crag mass there
was a very low place with broken rocks
smoking at the lahe shore. Blue fume
was rising from the central c rimney.
At the edge of the lake heneath the
east gulch the rampart had widenecl so

as to builcl out in front of the east
grotto of October 7.
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At 5:10 p. m. the lake subsicleil about
one foot, showing a glowing rim ail
around ancl increased. fountaining. At
5:15 p. m. a. large central fountain de-

veloped and migrated slowly southu-artl
u'ith a festoonecl zone in its wake ancl

a quiet crusted area, east of it. This
fou^ntain migrated to the south groito,
increasing in violence, flinging higlt
stringy m&sses into the air, with flame,
arrd spray to heights of 50 feet or
more, It rvas ,followed by accelerateil
stleaming from the cetter of the lake
in a. cuive to the south grotto, but
when the fountain subsiiied the normal
streaming was resumed to the south-
east cove. Heat at the southeast rim
of the pit was strong. The crust ap-
peared thin, but blisters v-el'e rare.
Creoasses had formed back of the eclge
of the east floor ct'ag rvhere it over-
hung the lake. There were glorvilg fis-
sure chimneys above the rn'est sicle of
the southeast cove and over the south
grotto.

Looking from the sorith station at
5:30 p. m. a heavy block of the spatter
bench fell irLto the lahe just west of
the east island talus, leaving a recl-hot
wall as a, scar. It rvas evident from
tliis point of vjew that the southeast
arm had recent)y increased in size by
eati.ng back both northrl'ard and east-
ward. The southrvest arm showetl low
smoking flats on its southwest side slop-
ing towards the 1ake, s'ith shoreline
orly one to two feet high. The sloPe
of uplift on the south side of the
southern crag mass had increased irl
height and steepness toward the rvest,
bending at its rvestern enil sharply into
a cliff over the soutliwest arm. The
central crag now appeared level with
the brink of the pit. tr'rom the south
the east island mass aPPeared to be
bodily lisi.ng with its west encl highest.
At 5:50 p. m. there rvas general cracli-
ing, foundering and bubble fountaining
all over the center of the lake, follorv-
ed by the formation of a Iarge foun-
ta.in there. There rvas strong bombaril-
ment uncler the southeast shelf and
about seven fountains in all iu differ-
ent parts of the lahe. At 6 p. m' there
rvas a prolongeal quiet spell, rvith the
whole lake heavily crustecl except at
the north grotto and on the r'vest side



of the southeast cove. At this place
there r\-as strorrg fountai.ning and
sliraying. Tiris lasttcl f orty minutes,
until the gas frcssure became so grcat
that the crust Lacross the Jsoutheast
trlm burst so that long lorl's of blue
flames shot out along the cracks and
tlrcn a great fountain explosion came
surldenly through a heavy elust and
rvas follon'ed b;' a general breah-up.

In the \\rhitney Laboratory only ole
small local earthtlualie has been regis-
tered during the r,eeh encling 10 a. m.
Octobcr 12. This occurrcd betr-eerr 8

a ncl 9 p. m. on Octobcr 5. I{icroseis-
mic motion has been ort.linary ancl vol
canie r-ibrations have fluctuatecl in in-
tcnsitr-, l'ith occasiolal stormv spe}ls.
'Ihe seismographic cviclence of tiiting
shol'ed increase to the north and east
on October' 5 and 6, followed bv a re-
vcrsc lnovcment rrithout special fea-
turcs on October 7, E ard 9; on October
!), 10 arrtl .11 the tiit became vet'y strong
to the lolth, rvith somc incleasc to
the cast" On the north-south compo-
neut instlrmcnt the penduJum srvung to
its timit in the nolth tlirection and
showcd tcrtdeney to rcmain in that po-
sitio n.

VOLCANO tIOi,ISTt. Orrt' 20, 191 7.-
During thc ryerck encling f'ricla1', Octo-
bcr 19,.1.917, thc rising of the lava
e olumu lias continucil, taliing cffect in
hodil.y uplift of the central crtlgs,
srnall hortler over'flol's aud renerr'ed
overflor- from a, n'esterl blol-ing-cone.
This last developmeut recalls features
of the gleat rise of a year ago.

On Saturday, October 13, it was evi-
dent that rvithin tn'o days. there had
been suflicient rising of the lalie to
overflon' the cove margins southeast,
soutln'est and northrryest. At 5:30 p.
m. on this day there n'as temporary
subsidence of the lake of about live
feet, bringing into view lon*roofecl
tunnels at the east cove! the cen-
tral chasm and on the r,est sicle of
the southeast cove. A sharp r:ise of
thc central clags rvas manifest jn the
inoleased height of t)re pressure ridge
cir slope betl'ecn the southern crag
mass ancl the south valley. The hieh
southcast shelf over the east gulch er-

hibited a large clevasse near its eclge'
forccasting an avalanche there.

The lake was unilergoing spells of
quiet crusting over, follon'ed by times
of cracking up rvith subsidence. Dur-
ing these times spatter margins along
the shore rl.ould fall into the melt'
There rvere si,x ot seven fountains in
action, stalacti.tes hung before the
north grotto, and a long curtain hung
before the grotto in the southeast
dome. The streaming r't'as tox-aril the
east ledge.

On October 75 at 2 p. m. the lake
rvas noisily puffing ancl rumbling at the
glottoes and had been again slig'htiy
overflon'ing at the coves. The south-
east cove overflou.s shorsecl a clifferent
pattern from those seen October 13.
Again the lahc showccl temporary de-
plession about six feet below the south-
east platform, rvhere there rvas a high
domc grotto. At the north cove, hou'-
ever, a very large domc hacl been built
in the mjdst of the ramPart. The
southward leaning of the central
stccple recoriled on Octobcr 11 hail
ron taken effcct and the steeple hacl
collapsed to tn-o-thi.rds of its f ormer
heig'ht, the rctl oxidizecl tlebris of thc
luin oecupying the central chasm ile-
pression. Thc east leclge appearecl to
be liftcd higher and part of the blook
in front of the crevasse of the south-
east shelf recorded as pending on Oc-
tober l3 haci avalarrched into the ea.qt
gulch belon'. There n.ere eight or tcn
fountains in the lahe, the crusts v-ere
cracking and foundering, there r-as
fairly gwift streaming to the north and
to the southeast, ancl the smoke was
troublesome, blon'ing from the south-
r.cst. The fountains shon'ed heavy
viscous quality in the stringy nlass
flung up.

On Octob.er 17 al 4 p. m. the lake
was high at the southeast ramPart,
t'hich stood only tn o feet above the
liquicl. The continued rising of the
massive lava under the central crags,
however, made the central chasm floor
fully seven feet above the lake. There
rvas much smoke from vents in the cen-
tlal region ancl towards the north anil
s-est. Tn'o glottoes were active on the
southeast, but most of the lake was
clusted over. The east cove grotto
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\1,as active and the southeast dome rvas was 84 feet, antl of the east is1'antl crag

curtained. 60 feet above the lake' The lake had

The rvest bank of the lake 110\1' ap- l1l,:^ 
t]:t" seven feet in eight days'

neared to be rising ". "' 
l;;;. lik; d" wrrlle, in the same periocl the ccntral

i;:ilr;;. "'ni;;h''"i'ri -" --i ^-'^" +L^ craq harl risen nine feet and the cast
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n.hj.le the lower part oi--ti" centril m. October 14 ancl 6:25 p. m. October

;;l;;"i-";- lir" iur.e ,ia" 
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"""ed 
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n-all rhich had been previously sub-
melged. Before this evcnt, a spectacu-
lar cascaile from the lalrc into a v'ell
uncler the central chasm served to fore-
oast subsiclence. The highest level
leached by the Iake u.as 79 feet belovi
the rim of the pit October 20, and the
lolest to ilate rvas 98 feet on October
26. Flom a rate of risilg of one foot
or rrore per i1av, the liquicl lava and
the crags have subsicled at au average
late of about three feet per day for
the l'eeli following October 20. There
r-as, however, pronouncetl spasrnoclic
lising after that date to the rright of
October 23. The liquicl lava shou.ed pul-
sations of subsidence in advance of the
bench magma.

lleasurements for the r-eeh wele as
follon s:

Oct. 20-
T)eprcs-*ion of lake, 79 ft, bclow rim.
I)cprcssion of cast island crag,18 ft.

hc'lon- rinr.
Elevation of celtral crag, 4 ft. aLrove

lim.
Oct. 22-

Deplession of lahc. 90 ft, belos' rim.
l)cpressiol of east island clag,18 ft.

belorv lim.
Irllcvation of centlal crag, 2 ft. abovc

rim.
Oct. 26-

I)elircssion of lahc, !)8 ft. belon rim.
Deplessiou of cast :islantl crag, 31 ft.

belou'rim.
Depression of ccntral t'r"ag, 1:l f t.

belot' rim.
Dcpression of ner- southeast clag, 28

f t. belo\1' rim.

On Saturday, October 20, at 9:30 a.
n., fhe lahe was crusted over and most-
ly cpiet" There rras activity in the
cultaincd southeast grottoes, and occa-
sional central fountains r'vould breah
out. About 10 a. m. ancl thereafter
there rr.as general cracking of crusts,
multiplc fountaining and subsidence of
the lake surface. Spatter margins fell
jnto the lahe at the east gulch antl at
the rvest side of thc southcast cove.
Rocks l ere healcl faliing at the east
gulch and at the central chasm. The
u'est cone was continuously hissing,
rvith loucler spasms at intervals. There

s-as quick-rising hot fume at the cen-
tral chimney.

The lakc had overflorqed extensively
at the northwest cove and at the south'
\vest cove, but not at the rvest. A pres-
sure ridge and crevasses at right an-
gles to the shoreline extenclecl from
the iake to the rvest cone. The south-
u'est cove had built out its eastern
shore so as to rviclen the platforn ancl
narro\rr the pool. There was no fresh
overflorv at the north cove. The cen-
tral crag hail continucd to rise so that
its summit tvas tine feet above ground
level at the southeast station. The
overhang of its southern turret was so

strong that it seemed certain to sol-
lapse soon. The centrai steeple hu4
continuecl to scale off on its south
side, assuming again a peahed form at
a lorver }evel, n'ith bright red smooth
southern s'alls. The ires- spatter mar-
gins of the shore stood from 10 feet
to 15 feet above the lake in the ccn-
tlal region, but at the southeast cove
the rampart was onlY 5 feet high.

On October 22 the crags still re-
nraineil high, but the lalie had sunk 11
feet, so that open tulncls rvete I'e-
veaied uncler the central chasm, at the
east cove and orr the lrest side of the
southeast oove, At 2:30 p. m. thele
rrere in addition deep wall grottoes in
the south bench, at tlre north base of
the central era.g, anii in the southeast
and northern rampalts. The centra\
clag grotto appearecl to communicate
q'ith the chimney smoking vigorously
abovc. ,Streaming s'as from a crust in
the center of the lake ton'ard thc
southeast, terminating at the several
tunnels. Rocks r'r.cre heard failing at
the east gulch.

\\lithin the central tunnel v'as a pit
separated from the lake by a rampart
trvo feet hjgh. Active lava inside rvas
fliuging up splay from a level five or
six feet below the lahe. At 2:50 p. m.
the lake tose, overflorved this rampart
and macle a cascaile n'hich poured eon-
tinuously into the sinkhole under a
clarh arch hung I'ith stalactites. A
deep mmble came from the sinkhole,
blue flame and fume shot out from the
arch, anct fountains became rare in the
1ake. At 3:10 p. m. general crusting
took place after a violent bombarclment
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at the southeast cove. The southeast
tunncl became cluiet anil streaming
poured from a bright edge of crust in
the southeast arm for a distance of 50
feet straight to the cascacle sinkhole.
At 3:15 p. m. there was general breah-
ing up, r'ith streaming to the east anil
bombarclment under the southeast
shelf.

The north :lnil rvest regions appearetl
quiet, The rvest cone contirrueil its in-
ccssart hissing. The southeast rampart
l'as about seven feet high anct the cen-
tral chasm floor about 14 feet higlt
rlrove tbe 1ake, the lattel r'ising some
trlo fcet while it rvas under obselva-
tion. A large blocli of bench on the
southcast s:idc of the east island mass
had fallcn into the iake since October
20 and been replacecl b;' a net' ledge
three feet high, of fresh lava. Heavy
smolie rose from the central, rvestern
trrit'l nolthcrn regions.

On October 23 at 2 p. m. the lakc
alipearcd higher measured by the east
islanil but lon-er measured br. the cen-
tltrl cavern. Here the exposed arch
n-as higher, the rampart preventeil cas'
cailing, and the glowing pit insiile the
cavcrn shorved no activity. The lake
streaming was torrariL the rampart, but
not ovcr it. Thc southern crag mass
appearcd steeper, especially at its cast
point, r,here, at the entrance to the
soritheast cove, la.rge blocks of the cliff
hacl fallen a.n'ay and the face \1.as raw
and brokcn clear to the southeast tun-
ncl. 'Ihe southeast rampart stooil about
{ive fcet above the lakc, which sank,
hon ever, some two feet. The crust n'as
thirr, blistored and moving mol'e rrf-
idJ"v. Streaming r\ras from the rrest and
north to the east and southeast. Occa-
sional central fountains of very large
size *-ould form in the southeast arm.
.\t 2 p. m. ihere l as founf aining at the
sor:th east rlome grotto, but later, dur-
ing subsidence, the other grottoes be-
eame active. Very rapid hot fume rose
from the central'chimney and dense
smoke from the south fa,oe of tlre
stceple. Fumes as a whole were heavy
ancl increased gas pressure rl'as shorvn
at the fountains. Some fountaining
lr.as seen on the east side of the south-
west channel.

fnspection of the rvest and north-
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rrest floors shon-ecl great inclease of
pilecl up pahoehoe lava covering the
northrvest cone and extencling all the
n-ay from the northr-est cove to a point
opposite the rvestern end of the central
crag mass. This lava was heapccl in
glistening blach hummocks rlith short
stretc res of festooned flon', rvhich in-
dicated triclile northx'ard anil west-
s'ard in the northern part of the area
anil rather southrvarcl and easts'ard in
the southern part. The "n'est cone r\..as
no longer hissing and it shorrecl a clull
stained surface. The later flows mav
have come from the northrvest cone.
The northlest table had fallen anav
consiclerabiy on its rvest side, and the
debris was replacecl by a n-ide floor of
new lava built by overflow of the
northn'cst cove-

A visit to the pit at 4:14 p. m. Oc-
tober 21 discovered a, conspicuous
change at the south point bench sepa-
rating the southeast cove from itre
southcast arm. \\rithin the tr,r'cntr'-forrl
hours this bench, which had beei scal-
ing off and cracking thc day before,
had risen boclily to form a, shalp peali-
ecl crag over 50 feet above the lake,
tlrc uppcr berrch surfacc tippirrg nest-
rt ard lt ,15' rnd bleakirro an ri' llont
the south crcg mass, tho rrest side of
the hlook slirlirig rlou,nnaril along I
north-south fissure extending from thc
nicldlc of the central chasm southwarrl.
The great upturned section rcvealecl a
structureless gray upright rvall belorl',
recently the submerged cliff at the sicle
of the nolten lahe, antl this surfacc
rvas irregular I'avy anil rough, possi-
bly aa, in contlast to the reil oxidized
bedded layers above. This loq.er sur-
face I'as more or less coated l'ith a
shin of fresh lava. ft resembled the
laised underpinning of the east islard
of February, 1917, rvhieh proved on ex-
amination to be aa, or block-lava. The
nerr crag had scaled off on its high
north side so as to make there a ttrmble
of red talus. The south grotto \l'as
destrol'ed, the s.est sicle of the south'
east cove rvas extencled deepl;', antl a
nen- chasm floored rvitli fresh lava ex-
tenilerl thence back of the new block
through to the central chasm. The ceu-
tral cascade pot was gone.

The central crag mass and east is-



Centlal chr,Lsn, clrtu 21nfl 1']11111g1, cast isl:rncl atrrl t'ast c,ovtl.
Photo Jaggar

r\ug. {, 11) l7. -\or:theirst
right.

I,)st lertge itt forcgrourtl,
Photo Jaggar

shclf, eove atl(l foint'



\trg. 1S. 1!)l 7. Southt'ast lrnr. soutir
lrrrl c,critral clrlsrrr.

ct ntlll clrtg massos, south glritto
L,hoto.Tirglar

,\ug. ;:i1. 1 1) I 7. Ci'ntllr I r:,r'rrg ma ss f Lum
south\\est arm ciu right.

\\'o st Soutlrcast rlrir on lcft,
l)l16fo.laggur



ti

1:,Lnr'1 mass had subsidetl consiclcrably.
Onl;' a small tip of the central crag
\ras ilorv visible from Volcano llbusc.
The excessive certral fumirg had ceas-
rrd, but smolie hacl jncrcasecl at the
high wcst peah of the east island. The
rror'llrcJSt IO\o \\lS ine|eaSin- in siZc
through the crumblins anil subsidence
of the east islancl mass. A curtainerI
tunnel, active ri.ithirr, was visible at
the east cove. The belch ancl rampart
cxtending southlald from the east
gulch hacl fallcn auay ald the rem-
nant nas l5 fcet above the ]al<e. The
southcast lampart rvas high also, ancl
overhalging. There rv:rs fountainilg in
thei southeast tunrel, l'hich rras nol-
ftrrther south tliar before airtl opposite
the encl of the south pressure ridge.
Thc cast isiarrd spatter bcnch liept its
levcl about flvc feet above the lal<e.

At 4:45 p. m. therc rras subsitlencc,
ar:r:ompanicd by breakiilg u1i of crusts
as usual, antl heavy falls of spattel
margin rlelc seell at the north side of
thc central clag mass aucl at the north
cove. Hcre tlrc rampart f ell l it]r a
heavv clash, startilg excessivc fourr-
tlining" Thc southeast clomc was fum-
ing henvily as though collapse l'erc
irnminent. The la]ie as ir. l'hole n-as
r:rther stagnant. The stleaming was to
tire soutbeast, as usual.

Gencral subsidcnce of thc centr':ll
alca. continuctl orr Th ursclay, Octobcl
:5,1917,:urd the ceutral orag disap-
pearecl flom the Observatory vicrv of
the pit.

On October' 26 the 1alie il epression
l-as 98 feet, and above it the new crag
stood 70 fcet, the central crag 85 fect
and the east jsland crag 67 feet. The
lakc appearecl subsiding, antl there
rrere rock falls from the summit of tle
east clag, from the south side of the
ne\{ crag, ancl from thr: lahe shorc
under it. A small avalanche feli from
the outer $.a11 of Halemauma,u into the
crevasses near the north pit, inclicat-
ing that the subsidence $ras general.
Activit"v I'as modcrate, streaming and
fountaining as usua,l, ard the inncr
bench alrpearccl 10 feet high. There
nere activc grottoes under thc oentral
chasm and at the soritheast tunnel. The
old lorthn.est crag mass had been
hreaking up and \\:as much crevassed

antl tumbled acloss its middle region.
There r\,a.s gion' and flame in the bench
high above thc east tulnel. The lalic
displal'etl subsiclerrce. follorvcd by ris-
ing. A great upright crack fissurer-i
tire loner n'all of the neu- crag on its
south sidc. \ro liissing rvas heirrcl
frorq-thc \\,est cone region, rrhich r.as
very smohy. The clanrrel leading to
the southwest c:ove had nalrol'ed and
tle cove was quict ancl crustcd over.

I,'ol the \{hitncy Laboratoly of Seis-
molog-y T have to rcport no earth-
quakes registereil cluling the r-eck entl-
ing 10 a. m. Fliday, Octobcr 26, 1917.
l,Iicroseismic movement n-as modcrate
at first, stlong October 23-24, slight
thereafter. \rolcanic'vibrqtion $:as
spasmodic to motlcrate until October
23; on Ootober 23-2+ lt n'as extraoL-
dinarih' strong and stormy in tire east-
r-est component, but rrot in the north-
south comlionent. Thereaftcr it dimin-
ished greatl-v. Tilting to thc cast bc-
came excessive October 23-24, alrl tilt
io the north contiluecl very strong
thloughout the l-eek, but clecreascd to-
rrard thc cntl of the periocl. Thc cor-
responderrce of the seismic movc'nrents
rrith. the volcanie clisis of Octobcr 2l]-
24 s'ns rcmarl<ablo.

\''cry lcspectfull)',

T. A. JAGG-\R. .Ir.,' Directrir.

THE A,NNUA], GENER,AI, MEETING
AND TREASURER'S R,EPOR,T OT
TIIE HA,WAIIAN VOLCANO R,E-
SEAR,CII ASSOCIATION.

'lhe a"nnual geleral meeting of the
Han'aiian Yolcano Research Associatiol
s'as hekl at thc Libra.ry of Han aii,
llonolulu, 'I. TI., on 'Ihursday, August
23, 1977, at 2 p. m.

Present: The Board of Directors, a
large number of members, anal several
visitors from different parts of the
n'orl d .

The Prcsidert, I{r. Lonin A. Thurs-
tol, took the chair, anil operled the
meeting by calling f or alrr' f urther
nominatjons for c'lirectorships, anrl ap-
pointing a committee of scmtincers of
the ballots.
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ADDRESS OF THE PRESIDENT.
The I'resident then delivered his ad-

ch'ess, r'hich \{:a.s as fo.llorvs:

" Ladies arrd Gentlemen:
"June 30th, 1917, enils not only the

fiscal year of thc Har-aiiarr \rolcano
Research Association, but the five-r'eal
term rluling which the Association has
hatl a rvorhing agreement r.ith the
l,[assachusetts Institute of Tec]rnologv.
It scerns, therefore, a proper time to
give a resum6 of the rr.ork of the As-
sociation since its formation, :rs a basis
for intelligelt considelation in conrrec-
tion q,ith future proceilure ancl policy.
Origin of the Association.

i The Association is the direct out-
glon'th of a suggestioir made by Dr.
T. A. Jaggar, Professor of Geologv in
the Massachusetts Tnstitute of Technol-
ogy, during his visit to Honolulu in
1909 r-hile el loute to Japan to irrves
tigate volcanoes therc.

( ( Dr. JagE;ar then proposecl that tlie
fnstitute should establish an obscrva-
tory at Kilauca, the people of Hawaii
to contribute thereto the sum of fir'e
thorrsaurl clollars a. year for five vears,
the Tnstitute to be solcly responsiblc
for additional fnnds and for opcratirg
tho observatory.
Iailure of Inst.itute to Act.

/iThe people of Honolulu met Dr'.
Jtrggar's suggestion, but,' fol severul
reasorlsj the Institutc dirl not then see
its ra1' to take a,.tiolt.
The Perret Xxpedition.

"In the spring of 1911, on the jnitia-
tive of Dr. Jaggar, the n{assaohusetts
Institute anangeil r''ith Dr. tr'. A. Per-
ret, a scientist u.ho, uncler the auspices
of the Volcano Research Associa,tion of
Springfielil, trfiass., has made a special
study of volcanocs, to spenil three
months at Kilauea, making detailed ob,
servations of the volcano ancl collabor-
ating rvith Dr. Shepherd of the Car-
negie Geo-Physical Laboratory of \Vash-
ington, D. C., in the measurement of
the temperature of the liquid lava.

"The expedition l,as financeil b5' the
three above named institutions.
Forrnation of the l{awaiian Volcano
Research Association,

"On October 51h, 1911, upon thelec-
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ommeirdation of Dr. Jaggar, an infor-
rnal orgtrnization of this Association
u'as formed, altl later made formal by
the acloption of a constitution, as an
rrrrincplpgl glpd associat ion.

Objects of the Association.

"The objects of the Association ale:
'((1) To encourage arrl promote in-

vestigation of and lescal'ch concelning
volcanoes arrd volcanic phenomena, and
all matters connectecl thercrrith or in-
cidental thereto.

r' (2) To establish ancl maintain arr
obsclvatory at the \rolcano of Kilauea,
with suborclinate stations at other
points, from v'hich investigation and
research may be conducted, anil at
which recorils may be marle antl kept
for the information of all, subject to
the rules of the Association.

" (li) To invite scientific institutions
and observers to make use of thc
buildings, appalatus anil facilities ofl
the Association, subject to the rrles of
the Association, ancl, so far as possi-
ble, to assist such instjtutions and ob-
servels in carrying on thcir r.ork,

" (4) To promotc the publication anil
t'lissemination of knonledge conccrning
volca.nology and allied subjects, antl
to accumulate literature, photographs,
ntodels, maps ancl spccimens relating
thereto, for the information of all, sub-
ject to the rules of the Association.
Agreeiment w'ith MEssachusetts
fnstitute of Technology.

((As a result of the olganization of
the Association, Dr. .faggar again vis-
ite,i Hanrii irr Janualr'. 1012. iesullirrg
in a definite agreement n'j.th thc nfas-
sachusetts Institute, in effect as fol-
lows:

" (1) That the fnstitute 'rvould givc
Dr. Jaggar a five-year leave of absencc
to act as Director of the lfawn,iia,n
Volcano R,esearch Association anil to
conduct investigations, in the name of
the fnstitute, of volcanic phenomena in
Han'aii.

" (2) That the Association I'oulil
guarantee $5000 a year towards the ex-
penses of the Observatory.

r' (3) That of this 95000, 94000
should be paitl through the fnstitute to
Dr. Jaggar as his salary, so that he



might maintain his connection n'ith the
Institute as a professor therein.

'((4) That the firstitute I'ould pay
to*-ards the expenses of the investiga-
tions at the volcairo, the income of the
so-called \\rhitney Tund, such fund
amounting to $35,000 anil the income
amounting to about $1000 per annum.r((5) That the Institute rvould pub-
lish the annual report of t,hat }acl been
a,ccomplished at the Observatoly.
fnauguration of Work at the Voicano.

"f,ater in the year Dr. Jaggar re-
tulnecl to l{ololulu for the thircl time,
and f ormally began rvorl< at the vol-
cano of Kilauea as of July 1st, 1912.

Obiservatory Site and Buildings.
'(A lease of several acres of.lancl

near the Volcano lIouso n'as secured,
a,nrl, tlrrough a special contribution bt'
the peoplc of Hi1o, An ohservatory
building n-as crccted thereon, contain-
ing a coricletc cellar buiit on bcd-r'ock
for ealthcluahe-recortling instrumcnts;
a gcnera,l offioe, rvor)iing anil librzrry
room; roorn for specinicns, malrs anrl
photographs; darh and other rooms for
dcr.eloping arrrl plinting photographs;
sevcral storage rooms anil a \{ater-
storage tank.

'rThe building cost approximately
$2100, and arlditions, such as enclos-
ing the verandas, strengthening alil re-
roofing the same (the roof having been
blon n off in a storm), aird ar adtli-
tional tanl< fol nater, have sjnce been
macle at a cost of scveral hundred clol-
lars.

"Small observatory buildings have
also been erected in the crater, at thc
cdge of the central pit. These are also
occupied from time to time as tempo-
rary residences by observers.

Eq.uipment of Observatory.
t(The observatory has been equipped

nith four seismometers ancl other ap-
paratus, and somervhat meagerly with
tables, chairs, shelves, filing cases and
other appurtenances.

Operating force.
('The regular operating force at the

observatory consists of Dr. T. A. Jag-
gar, Director, in special charge of vol-
canic investigation; Professor H. O.

Wood, in special charge of seismologv,
arrd a man of all rrorkr.\lex Lancaster.

" l)uring the first threc years of the
rvorh of the Association, Holvarcl M.
Ballou, Professor of English at the
College of I{awaii, acteal as the secre-
tary of the Association and editor of
its lVeehly Bulletin. Mr. Ballou, hav-
ing lcft the Territory, vias succeedeil
by X[r. L. W. ile Yis-Nolton, *-ho sti]l
efficiently fllls the office.

Tra,il to and ll,est llouse on
lVlauna Loa.

"In the Fall of 1915, by special sub-
scription in Hilo and Honolulu, the sum
of $3000 s'as raised rr'-ith rvhich to
bu:ild a rest-house ancl trail direct from
Kilauea to }fokuarveo$reo, t}e summit
crater on Mauna Loa, a distance of 30
miles, via the rift region at the north-
cast corner of Mauna Loa, the scene
of the most frequent and violent ac-
tivi.ty of any on the mountain.

"\Vith the volunteer help of a com-
pany of the 25th fnfantry, a horse trail
n as laid out ancl built for 20 miles
through a folmerly untlaversed terri-
tory to Puu Lrlaula, or "Recl Hiil," at
an elevation of 10,000 feet. I{ele a
rest-house rvas built ancl furnished nith
coohing apparatus, beils anil other fur-
niture, accommodating, say, tetl peo-
njc. rr illr stablirrg for 12 hot'ses, :rntl
r-ater tanhs. A trail rras also marl<or'l
and paltially constmctecl from Red
Hill to the summit, a distancc of tcn
miles. This trail and rest-house now
Ilake easily anil quicl<ly accessihle thc
rnost vital portion of Mauna Loa both
from tlie spectacular. and research
standpoint. The rest-house is avail-
able to visitors at a nominal charge of
one dollar per head per day.

"The N'hole of the property enumer-
ateil above stands in the name of the
Association.

Wbrk Accomplished by the
Association.

"The rsork of the Association mav
be analyzetl as follows:

" (1) Observation of the molten lava
lakc and crater at Kilauea, as nearly
claily as practjcable, detailed. recorcls
being hept of the same.('(2) Daily photographs of the cra.
ter from a fixed point at the Observa.
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tolr'. shottirrg smoke llrd s{eam forma-
liuirs arr,l sorir, r's, nnd en)' changes lhct
f1l;q 1,l2cc; also I,h01 os of Pit t'rom
firorl 

- poirtls, slroning cction and
,'hangeq taken rveekly and ofterrer if
trdvisibie; also frequeut photographs of
sr'ecinl fealuros. Orer'3000 su''h pl'o-
tbgraphs hr r c been takcn'

;.1i1 }(eeping a complele tteatlrcr
lecord, under \\'eather Butelu formttl:t'

" (+) l{eonilrg :r continuius seismo-
-loricel rccoid of lo''al a nd distant
ea-r'thquahesl also of local earth tilt
ancl motion.

,, (5) Observation ancl recorcls aircl

r,hologrt nhs ol ca, h tteu ottt btcak at
\IohLrau con co atrd lava f on s lbele-
from.

" ((i) Observation, study anil record
of oiher volcanic formations, both on
Iiilauea ancl Mauna Loa mountains.

" (7) Pleparation and publicatio-n of
u l'eeirlv bultetin with frequent photo-
gra,phs, setting forth the observations
bt tte station, corditions and eharges
both at Kilauea and }Iauna. Loa. Thesc
are digestetl and printed I'eekly in- the
fIilo airrd Ilono1ulu press, and 400 to
1000 copies a.re printed in full oncc
a month.

'(tr copy of each number is mailerr
fre'e to each member of the Associa-
tion and to a sc:lectec1 list of scientists
and scientific institutiors a11 ovcr the
u.orld, lcaving quite a number of copies
on hancl for future 'use.

" rx) Deilv Rccord. -{ eompilation
is mnde ol' the dtrilv obsel valiorts'
rveather recorcl, photographs and
sketches of changes and conditions
u'hich are not brought out by photo-
graphs, anil other current iiata. This
is macle iir tluplicate, on letter ptrper,
anrl each copy is bouncl in volumes'
Thele are now ien such volum€s, otre

set to be liept at the Observatory ancl

one to be dePosited at some central
loint available for consultation by all
irrterested. In addit ion, t here is a se-

ries of claily earthquake recorals, com-
'plete for the five years, rvith a ferv
exceptions, clue to acciilelts to the in-
struments.

"It rvill be a calamity if these ob-
servations and recorcls are not consecu'
tively continuecl.,'(9) Physical investigation of the
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molten lava lalie is carried on rl-hen-
cver practicable, such as:

,., (C) l{easuring the heat of the
same at the surfacel in the fountains;
in the caverus anrl at different depths
in the lake, in clifferent locations ancl

under tliffering contlitions;
!. (b) Sounding the clepth of the lake

r-ith iron pipe, at different times and
at clifferent points;

tt(c) Securing unburnecl gases fr:on
the molten lava, both for tluantitative
antl qrralitatir e atralv"is, coiiperatirrg
rrith ilre Carn,'gie Geo-plrlsical l,abor-
atory at Washington, D. C., fol this
purpose.

!'(10) Collecting and alranging anil
labeiing lava specimens anil folmations
of ali liinds in cabinets at the Observa-
tory.

" 1J l) C,'llcctirrg. 6lirrg arrd irrdo-r-
irrtl. ft'om all available soul''os, nrilns,
nliotographs, tccords and 1'rrblir:rtiorts
lelrtiig to ttre volcatto :rtll kin'lred
subj ec ts.

.I {12) Coi;l'clation rrith nrl,l assisl-
ilu i, ientists arrrl scientific irtstiltrtiorrs
irr oLsct'ratiotts, sitrdios :rrrd I'lroto-
graphs of the volcano and liindrecl sub-
jects.

({(113) Prcparatiol and publication
in scientific magazines as r-ell as fop-
ular publications of articlcs on special
subjects and phases conuccted rrith
botL local anil distairt volcanic atrd
earthqualie activity ancl phenomen:r'

rr (14) Preparation of annual repolts-.
summarizing 

- conilitions, activjties ancl

accomplishments at the station.
" Tlie Massachusetts Institute of

Technology was to have Publisherl
these rep-orts as a part of its contri-
bution to the work of the station, arril
in connection with its ori.ginal research
n ork. r'eceiving full credit for thc nork
as thougb rlorie entirely by tbe Jnsti-
tute. It publishecl trvo reports, cover-
ing two years, but has published rone
sinee, havinq indicated its ilabiljtv to
do so onirrg-to iack of available funds.

' 
I (.l5) Prel'aratiorl of loctures on

srrb.iects germnne to the ohjecls of the
Association, antl delivery of same sev-
eral times a year, at different points in
the Islands, r'ith a view to etlucating
the public to the importancc of the



\\rork ancl cl'e:itillg ilterest in ald sup-
['ol't thoIeof.rr(1(i) Trip to Japan, in 1915. Ilpon
the occasion of the grcat eruption of
Sakarojima, Japan, in 1.915, Dr. Jag-
gar r,l'errt to the scene, for. thc pur,])ose
of exarnining antl oomparing the samc
rvith other eruptions irr Japan, Harvaii
alil elsel'here. The expenses of this
1r'i1, np1'p bolne b_y special corrllihu-
tious and uot by the tleasuly of tbe
r\ ssociat i on.(((1.7) Trip to \lrashington, irr 1916.
Tn the *,ilter of 1915 1916, Dr. Jaggar
\\cn1 tu \\'irshirrglon, reprcsentilrg tlris
Association, lvith a viow to intcrestirg
the Federal Goverlment and Congress
in volcarric, calthquake and geolog.ical
irrvestigalion irr l{lrvlii. -\rL extr.cme
l,y favorable lecognition n,as given to
Dr. Jaggal ancl his viervs, tr. measut'e
cllr)'irrg tlrem irrl o efl'ect I lrlouglr I ho
rnedium of tlie \Vcather Buleaur alrnost
becoming lar'r,.

. "DL. Jaggar also tooh an active ptrrt
in securing the passage of tLe act ore-
ating I(ilauea, Mokuan'eorveo alcl ]Ia-
leakala into a Natioral Park; it bcilg
beiieved that the enactment of this
neasure rvould favorably allect the
first mertionecl ltroject. Thc erpcnsc
of this tlip I'as paltly bornc b;' spe-
t'ial subscription and partly by the As-
soci ati o n.

Iinances of the Association.
trThe report of thc 'lreasurer will

give the details of leceipts altl cxpen-
c'litules. The f ollorvirrg summarv will,
hou,cver, lie appropliate for statemeut
hcre:(rThc rcceipts antl expcnclitures of
thc Association flom January 15th,
1912, i:o lugust lj1st, 1917, both ilclu-
slve, at e:

Rcceipts ... .$53,767.07
Expcn(litules . ...... 51,667.83

next, alcl have raiserl rnoney lookin$
torvalC. 1hc colrtinrrance until Deccmber
il l.st next. It is calculated that, by
reducing expenses to a lorv iimit, ail
-u.h e\l'oilsps '.alr be met i'r'orrr balancc
in hand and from moneys pledged.
What of the luture?

"The period of agreemcnt betwcel
the Association and ihe Massachusetts
Institute of Technology and witli prci,
fessor Jaggar, having terminateil oll
Juno 3()th last, and the pletlges of
Irtrrrls Ior 1lrc,.e111jn1111rcc uf tlre u.ulli
of the Association irr coilnection $,ith
such 

^agreement having been ful61led,
this first ela in the historr. of the As-
sociation may be said to'have closecl,
leavirrg for consitleration and clecision
u'hat the future cour.se anil policy of
tlre -\ssocialion slra ll be.

'rBealing upon this question it is
probably a fact thet through thc me-
clium of tlris Association, ancl the scien-
tists lsho have codperateil rvi.th it, mole
spc.cific linon'iedge concerning tbe
make-up and r.volkings of a volcano has
been secured and made available for
study, cluring the past five years, than
lrrs bcen secured drrring tlre prer ious
nirreteen hunclretl yeals of the Clristian
era.

"Notr.ithstanding this, a bcginning
orrly lras bcen ma,le tonard securin-
and rccording thc faets u'hich must be
linor'r.n if volcanology is to become anv-
thing molc than mere guessrvorh.

' ' While th ere are many spectacula.r
er.ents airil pirelomena to be observed,
strrdied arrd le1's11sj upon in cr)nlrec-
tion rvith volcanoes, these tu'o lot as
importalt as the unspectacular and
monotonous recorcling of rvhat happens
day by day. Fult and accurate lecorrls
of such observations, made by an in-
teiligent ancl expcrienced observer,
continuetl ovet'a. long series of y-eals,
are s'hat must be seculetl bcfore vol-
cairology can be reduced to an exact
science or even to a basis of intelli-
gent theolizing.

"Anothel factor to be considered is
that Kilauea and \fiaula Loa colstitute
a ready-at-hanil iaboratory for the
study of volcanology which, for safet_v
ancl convcnience of access and corrti-
nuity of actiou, cannot be duplicatecl
elsewhere in the ll'orlcl.

L-

Balance on hand. .$ 2,099.2.1

i(Al1 obligations of the Association
}ave been paid up.t'Tn ordcr that the worlt of the As-
sociation might not be intelmpted,
lerrding decisjon a,s to u,hat shall be
done in thc future, thc directols have
pclsorally pleclged the paymert of all
opt'rrtino ot:peltscrs u1i to SeDtcmber 30
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( ( A third fact to consider is that
Plofessor Jaggar' to w-hose vision thjs
Association orvcs its existence, and to
whose enthusiasrn ancl patience its ac-

complishments are due, is not oniY
avai-Iabie to continue the rl'ork, but
eager to do so.

'rLinder these circumstances it is the
earnest betief of the speal<er anil of
the Dlesent Boaltl oll Directors o€ the
Association, that ii is tlro duty of tbis
o|qanizalion to use "vely means within
its" nower to soculc the continulnce of
tlre 'wolk * bich Las, lor the pnst 'fivo
vclrs. been carrie'l on ttnder the etrs

i'ices of thc Associat iorr.
ttThe wolk shoulil be undertaken in

no spirit of competition rvith others
elrgaged in lho samc or similur worl<.
nr"lir tl,e cnLanccment of local pros-

tise. but upon thc broetlcst lines as

="'"k"rt fol tho trttllt' rtclcoming tlro
coiiperati.on of all cirganizations and in-
divicluals havilg the same or similar
objects in vjctr', arrd proflerirrg to thcm
evilv nssistlnsp 1n6l ettcottl agemettt in
thc "execution of thcir wolk which lies
rvithin the power of the Association to
extend.

'rFor the purpose of enabling the
members of this Association to def-
nitelr'record their opinions and desires
in this respect, and by unanimous vote
of the Board of Directors, I submit
resolutions intended to express the serl-

timents hereinbefore set forth, as fol-
lolvs:

t' (That it is the opinion of the Ha-
rvaiial Volcano Research Association:

,. . ( l) Tlrat tho |esults air','ady se-

curocl thlouglr the medium of this Asso-

ciation fully justify the efforts and ex-
penditures mzlde in connectiorr there-
ir,ith; call for conglatulations to thosc
who have coiiperated with us, attq
,thanks to the earnest and faithful
workers v'ho have matle possible the re-
sults obtaired.

" '(2) That tlre inlercsts of pure
s.ience attd praclie:r1 humanity requile
that invest{ation, observations ancl
records be continuecL on substantially
the same general lines heletofore fol-
lou'ed, the scope of the same to be ex-
panclecl as opportunity ancl linancial
conditions Permit.

lls

l r (3) fhat this Association pledges
itself to use its best endeavors to sup-
port, for not less than a further term
o.t lin" years, thc objects set forth in
its constitutionl ancl to endeavor to
secure the assistance of others in so

rloing, and to endeavor to secure the
codperation of other scientilic institu-
tions ancL inclivitluals to that enil.

,, , (4) 'I'hat the ollicers 'ancl Direc-
tors of this Association are hereby au-
thorized and recluestecl to take such

stcps as may be necessary or proper to
accomplish the objects of the Associa-
tion anil secure tlie execution of the
purposes above set forth.'

" It is the earnest belief of the
speaker that if the foregoing resolu-
tions are aclopted ancl a Board of Dj-
rectols elected rvho are imbued with
the spirit therein set folth, n'ays and
means will be founcl, through some me-
dium, to accomPlish, during the next
live years, results gleater by far than
those l''hich have been accomplished.
during the past flve Yeats. "

The President's address, which 'lvas

Ieceiveal with considerable applause,
was Jollowed bY an address bY Pro-
fessor Jaggar', the Director of the Ob-
servatory.

(Note.-Professor Jaggar's address
rvas issuecl as the August number of
the Bulletin of thc Hat'aiian Yolcano
Observatory. )

'l'he Scrutineers then reportecl upon
the ballots, with the result that tho
lvhole of the retiring Boarcl of Direc-
tors u'as founcl to have been redlectecl.

'Ihe Directors having retulned thanks
for their redlection, the resolutions pre-
sented by the President came up for
consideration, and after several mem-
bers, anci some of the distinguishecl vis-
itols, among them Dr. .Clay Macaulay
of Japan and n{rs. Young of San Diego,
California, hacl spoken in favor of the
adoption of the resolutions in toto, the
question rl'as calleil for, ancl the reso-
Iutions unanimously acloptccl,

The meetilg closetl with hearty votes
of thanhs to the Directors ancl offlccls
of the Association.
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I{AWAIIAN VOLCANO R,ESEAR,CII
ASSOCIATION,

Report of the Treasurer from January
i15th, 1912, to August 31st, 1917.

PAYMENTS.

Salaries anil
wages . .......632,137.20

Other expenses.. . 19,530.63
Balance on hand

Aug. 31, '17.. . 2,099.24
--.--l-
653,767.07

r--

CASH ACCOUNT.

Cash at Bank of
Hawaii .......$ 799.84

Cash in Treas-
urer's hancls .. 7,299.40

RECEIPTS.

Balance turned over by Pro-
fessor Jaggar ............$

Membership dues . .

Patrons ancl subscriptions.. ,

Repairs ancl Washington Funcl
Speciai Funcl .

Motor Cycle Funcl .

Lectures
Refund

1,606.50
r,77 5.00

40,898.50
1,113.00
7,975.00

100.00
254.50
44.32

*53,7 67 .07
---

Y:YY
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HAWAIIAN YOLCA}TO IiESEAR,CH ASSOCIA.. TION,
This society is a volunlary one, made un ol sub-

serrbers to scienl,i6c work which is beiug'execrrtedby Dr. T. A. Jaggar, Director of ilri Hawaiian
Volcano_ -Observatory, Yolcano lfouse, p. O., Ha-waii. A1I scientific exchanges shouldl be seirt tothis address.

In 1917 there are about 1EO subscribers in IIa-waii and elsewhere, firms and individuals. Agroup of firms anil persons in IIilo built the main
observatory building itr the spring of 1912. The
rvork Nas founcled by the Maisachusetts Instituteof Technology. Publjcations to date have been
wtspl(lJ reporls sinco thp sumnror of lglt Iow r.e-printed in ]lonolulu in monthly form. There arellso special leports, prinied from time to time.
- 'fhe veekly butletin as it appears in the Hono-lult Advertiser is reprinted as- a leaflet anil sentto legular annual subscribers to the worh of theAssociation. IJ. A. Thurstotr is presid.ent of theBoard of Directors of the Association, and L. .I.
Peck is treasurer, New subscribers who are
int€rested in volcanoes will bo welcomed in theAssociation. The Association aims: (1) To re-
cord volcanic activity and earthquakes in Hawaii:(2) to attract scient,i6c men hither for specialsiudies; (3) to promote the establishmeit of
volcano observatories all over the workl. The
annual dues of regular members are $5; patrons
of the Assocjation subscribe larger amounts.-
IVHITNEY LABOR,ATOR,Y OF SEISMOLOGY.

Thc \\'hitney Latrorrlory of Seismolosr.. nam-pd rllpr &n pndo$ mont_ lurrd of geophysical r.e-
search held by the lfassachusetts Insiitute of

Te,,lrnolo91. irr memor.y of Carolinp and Edward
Whitnpy of Bosrorr, is cquippcd wiilr 1wo Bosch-
Omgr'i I00 kg lromoueters registerirrg -\-S and
J-W-morion. a Ieavy OmoIi iromomelcr register-ing E-W motiorr, arrd an Omori ',ordinhry" Seis.mograph" 4csigned for r.egistering strong earth.
quakes in all three conponents of motion. .Ihese
are seated on concrete piers in a closeal basernenll
room having pracl icrlly conslant tpmperature. bc-nearh rlrp chipf Observalory bujlding near'ilrehotel. Time is referred to a rated c-hrononeter,
checked at intervals by solar observations with atransit, Both iDstruments are Ioaned by the Col-
lege of Hawaii. Ifarvaiian standarcl time (Ir. S.
T. ) is l0 hrs. 30 mir:. slower than Greenwich time.

OANCANI SCALE OF SEISMIO INTENSITY.
Expressecl by accelerations measured in milli.' meters per second per second.

I. Instrumental .......... 0.0 Z.iII. Very slight Z.E b.0III. Slight . .... . . .. .. .. . . . 5.0 10.0IV. Sensible, mediocre ..... 10.0 ZS.O
V. R,ather Etrong .., , .. . .. Z5.O b0.0YI. Strong . 50.0 1oO.OVII. Very strong .. . 100.0 250.0

VIII. Ruinous ...,... 2b0.0 500.0IX. Disastrous .. . , . 500.0 1000.0
X, Yery disastrous ..,,...1000.0 2E0O.OXI. Catastrophic ...2500.0 5000.0XII. Great catastrophe ......SOOO.O 1OO00.O

_ Grade TV. is ordinarily the minimuro perceived
by the senses; and in grade XlI. lhe accileratiou.
or rale of ehange of motion (jerk) reaches thatof terrestrial gravitation.

- I" ih. .t.rd*d f*f repm;lt*t"* ;or m&x. c' is given in the .conventional unit, the rnilligai. rn" -irrigri is*r ^ir-"i""tu 
of acceleration-

quc-h i-hqi 1 miltigal:1/100 mm. per sec. per sec.:lb & per sec. pE, s*.- ii;"c;;;f;;;,-ii;"";defneil in terms of millimelers per sec. per sec., can ther;foi; te e*f.essea'i" riijriiaii"ty,iirriiirririiorcb of ths numbers by 100.
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Voleano House, T. H., Nov. 3, 1917.
At Halemaumau cluring the week

entling Frida;', November 2, 7917, the
lava lake rose relative to the crags un-
tit October 31 ancl appearecl to subsicle
thereafter, but this effect maY have
been a rising of the crag lava rather
than actual sinking of ithe lake' There
has been pronouncecl disturbance of the
crags with a crumbling down of the
greater part of the east islanil mass
with the exception of its high western
block which stands in bold relief. The
lake has built 'a new inner bench all
arouncl and the general eonclition sug-
gests rising.- On October 27 at !:45 P. m. the fune
was thin ancl the lava. rising. The
southeast grotto was active. There was
streaming into a grotto on the north
face of the central crag mass. At 2:10
p. m. the lava was only one foot below
ihe floor level at the central cove' At
2:20 o. m. three large central fountains
were 

-playi ng in the-southeast arm. At
2:30 p. m. an avalanche fell noisilY
from the central crag mass into the
chasin south of it. At 3:10 P. m. an-
other fall took place from the southern
side of the new southeast crag, the
rocks falling into the lake anil start-
ing much ebullition. At 3:40 P. m.
there was violent activity in the grotto
uncler the east gulch and 'ten minutes
later the lake was brimming level with
the inner bench at the central cove.

On Oetober 28 at 12:45 P. m. the
north arm was quiet ancl crustetl ancl
the pit was uniformly suffusecl with
thin-blue fume. At 1:15 p. m. it be-
came appareDt that rapiit rising was in
progress, the lake level being about two
leet below the inner bench at the cen-
tral cove. At 1:30 P. m' a fragment
of this bench fell in. .Lt 4 P. m. the
lake had again fallen, the inner bench

at the base of the east islanil mass be-
ing fve feet above the lake. A large
fragment of this bench subsiclecl into
the la.ke during a sinking spell at about
4:30 p. m. The lake was rather slug-
gish with streaming to the southeast
as usual ancl crusts thin and blisteretl.
There was glow at the east tunnel ancl
a new half-cone hacl been built at the
southeast grotto uncler ancl against a
bank ten feet high whieh formecl a
eliff where the rampart of the south-
east cove hacl collapsecl.

At 1:30 p. m. on October 29 the in-
ner bench arountl the east islanil mass
hacl completely collapseil and the east
ern part of that body hacl crumblecl
lower than before. The roof of the
east tunnel hacl fallen in ancl there was
great activity of fountaining in the
east cove. All the southeastern grot-
toes became active at the same time.
At 3:30 p. m. a large block fell from
the higher east islanrl crag into the
central channel starting prolongerl
fountaining.

On October 30 at 3:30 p. m. the okler
floors at the margins of the southeast
ancl west coves appearecl to stancl from
ten to fifteen feet above the lake, but
the new inner bench stooil not more
than six inches above it. The western
crag of the east islancl mass was very
high ancl appearecl to be rising as a
ilistinct block, the remaincler of that
mass being low ancl tumbled. The
southeast half-cone was puffing continu-
ally. There was no inner bench to be
seen on the south sirie of the east is-
lanil, the raw red rock antl sliile slopes
extending clirectly to the lake level. At
4:15 p. m. the lake rose a.nd. floodeclthe
floor of the central cove. Beyond in
the central chasm there were new tum-
bles of rock, some of the fragments
stancling erect ten to fifteen feet high.

tzl
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At noon the writer macle a series of
tests on the east floor bench to cleter-
mine how the bench magma moves. A
plummet penclulurn rvas set up on the
floor 40 feet frorn the eclge of the cliff
over the lake. The position of the

Published Monthly at lforolulu, flawaii,
by the Hawaiian Yolcano Research

AssociationAssociation plumb-line, inclicatecl by a mzrgnifying

L. w. de vis-Norton........Secret,", f;i"to."fi,JilxT.#t#:#:.;',.;';."t+l]:
Enterecl as second-class matter Jals- tains broke into action. The plumb-

ary 20, I9I4, at, the post-ofrce at Ho- Iine swung in general from northwest
nolulu, Ilawaii., uncler the Act 6f to southeast, the movement being at a
August 24, I9I2. maxi.murn of swing tovrarcl the south-

east sink-holes while pronouncecl gas
on Wetlnestlay, oclober 3.l, lgl7. the disfh.arql and sinking was goiug un'

lake rt 2: I5 p. in., .".o iro-'r["-"Lrlf.'- anrl in the qpposile il.iref tior n hile tbe
east, was rer.i,t wiitr th.-i;;;;;;.*; .i 1r* was. quiet_ancl rising'
the 'central .o.'", u"tirr" 

^t 1L"--.""tfr' tli. I'{{ayr_ Norrember .2, .at 2:10- p.
eabt and quiet lowarrls t[" ""rttr."..Ai 

--.,the ]ake IaVa was withiu one {oot
2:30 p. m.' ihc whole pli i""r-"'";,; ol the inn,er bench .antl ri>ing n'as iu
stagnant for au hour-with praclicull"y P"og,to... the q'hole lake showing quiet
no"fountaining. afte"warai-*---'i^- "tu.t. There,vras fountaining in the
fountains brok"e into action in ll" southeast girotto.. At -3:40 p. m. the
.orth arm. - '-- west central region broke up ancl rapid

On November 1, at 11:30 a. m,, the streaming into the southeast arnl en-
lake appeared mucb Iower, but it had tull.
previorisiy built up its inner fr"""n lo , For the-week ending Fritlay, Novem-
ivir,hin 6ve feet of ihe southeastern rrm- ber 2, 1917, at l0 a. m., lhe seisrjro_
parl level of October 20. The lake was gt'a1rhs of the Whitne,v Laborrtory reg-
irow flve leet below the inner 5oo.I istele,l one snrall local earlhquake
antl caverns were revealetl on the wesl abou-t€:40 p. m, October 27, and a l,ery
side of the southeast coyc aD{l a,f fhe small local disturbance betlveen 2 a. m.
central cove. .Ihere l'as also a shal_ an,l J s. m, October 30. The ampiitude
low cavern on the north sitle of the new of microseisms cli.minished cluring the
southeast crag. The inner bench show. {eek. Volcanic rribrations rvere rather
ed r,uch o.,e"iaog ancl was twent.y 1"", strong until October 28; thereafter they
$.irle on the sout"h sitle ot.the eist ;._ were slight. Tilting ras r.ery st|org
lancl mass. A fuming hot rampart 

"oou 
throughout the lveeli to the north antl

had been built opplsite the- central e_ast, the eastvqarcl tiit climinishing oniy
chasm and a new ldcalitv for hot 1,1o., slightly after October 80.
fume 'was seen 50 feet to the north of
the rampart at 'the north cove, Thtl
lake was evidently pulseting strongly
lbr"ough a ten,foot range and tbe
cra,gs appeared to have been both ris-
r^ng and crumbling. There was the puf-
fing of gas pressure at the south-east
cove, a new grotto half-<lome haii been
built under the east gulch, but only a
narrorv ledge extencled thence south-
wa,rcl, The southeast half-dome col-
lapsed with a crash at noon setting up
intense fountaining against the 6ank
which continuecl f,or fifteen minutes.
At 4 p. m. the lake was about ten feet
belon' the inner bench ancl there was
rapid streaming and strong fountaining.
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Yolcano House, T. H., Nor'. 10, 1917.
During the week ending November 9,

1917, the lava column of llalemaurrrau
has continuetl to rise about one foot
per clay. The liquicl lake has shonn
tenclency to fluctuate strongly n'ithin a.
verticzrl range of ten feet reaching pro-
nouncetl overflox' of the inner Jeclge on
the evening of November 6. The een-
tral crags have risen at about the same
rate so that the summit of the highest
peak was on November 9 only seven
feet below the rim of the pit. The lake
has maintainecl an average level of
about 98 feet below the rim for tn'o
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weeks past, but it rose six feet higher
than on November 6,

It is becoming a mattel of grcat in-
telest to tletermine in what manner the
stiff bench magrra really moves anrl
whether its ortlinary rnovements are
spasmodic or gradual. The liquid lahe
obviousiy rises ancl f alls in marked
spasms. Experiments have been inau-
guraterl clesignerl to throw some light
orr this question antl to measure the ris-
ing :rnd the falling of the crags every
few rninutes for hours at a time in the
liope that some o{ the sucltlen move-
rnents, if such occur, may be caught
ancl neasured, ancl the rate of the more
gratlual nrotion be tleterminerl, in rela-
tiorr to the ]rorizontal plane, the rirn
of the pit, anil the lake level respec
tively.

On Saturday, Novenber 3, at 10 a.
m., the lake was about five feet below
the inner bench, quiet in the rrorth-
western arrd central regions arrd active.
at the southeast anrl north coves. There
urere occasiolal migratory central foun-
tains. A new grotto has recently form-
erl unller the north sitle of the centrai
steeple and this appears to be a fairly
tleep cavern, The northwest cove had
recently been builtling out its shore
eastwarcl so as to make a shallow em-
bayrnent, rn'hiie the north cove hacl eat-
en bach northwartl by collapse of tlie
rampart ancl so increasetl its indenta-
tion. Tire northwest table $'as crevass-
ecl on the lake sir1e. No change coulcl
be seen in the vicinity of the west Iava
flows. Ttre oltl west crag mass hatl a
nurnber of peaks, but still preserved
the islet of August, 1916, as its west-
elnmost summit. At its base east was
an active grotto. The valley extencling
through from the northeast cove to the
east cove had widenecl. At 2:30 P.
m. antl thereafter there lvas su)rsidence,
which mar'le the inner bench about 10
feet high above the lake by 5:30 p. m.
Durirrg the subsidence there was in-
creased strear:ning antl fountaining.

On November 4 at 2:30 p. m. the laire
was about two feet belorv the inner
bench with activity in the southeast
anrl east coves. At 2:45 p. m. there
was relatively rapicl sinhing of the
lal<e surface about three feet ancl nu-
merous fountairrs broke into action. At
3 p. rn. there was a heayy fall of the

inner bench at the southeast cove fol-
1owc,1 by murh f'ounta.i ning.

On IIonrlay, November 6, 1917, at
11:30 a. m., the lake was only orie foot
below the inner bench at the central
anrl northlr'est coves, and it was evi-
tlent along the base of the northeast
inner c1iff that the lal<e hatl reoently
been spattering to heights of 8 feet or
nlol'e. There u-as fountaining on the
nolth, nest, east ancl southeast, with
streaming into the southeastern :rnt[
southwestern arms. The ccnter ancl
northrvestern region n'as stagnant. The
southeast tlorne was large anrl glowing.
Rochs were hearrl falling at thc north
cove. Central fountains occasionally
rleveloperl in t]re southeast arm, Puff-
lng accompanietl the noise of fountain'
ing at the north grotto. The places of
rlensest srnoke N'ere on the north, west
antl south\a'est. T]re inner floor of the
northwest cove was 50 feet wide, rnarh-
ing the outline of the October c.ove
rvlien the lake r,as at a higher level,
Still higher r'vas a ]ralf oircle of over-
flow formetl by October floocling. The
southeast crag lvas nor,v r't'ell above thg
level of the southeasl slielf. A witle
rock-fillerl gulch hatl been forrned be-
tweerr the northwest table anil the
northwest shelf.

On November 6 a.t 2:15 p. rn. the
lava level was thlee feet below the
irner bench ancl quietly rising. There
n'as little fountaining activity of any
kintl. By 4:15 the risirrg had over-
flowetl the floor at the central cove antl
this continuetl for 70 minutes, the guich
v'est of the southeasterr r:rag being
flootleil. After that subsitlence set in
with fountaillng antl the lalie sank fir,e
feet below the inner bench.

On November 7 al 10:15 a. m. the
new inner bencli was rvithin three feet
of the floor level at the southeast cove
ancl hacl built over the southeast grotto
t1ome, but flaming holes still persisterl
at this locality. The floor of the gulch
betn''eerr the southeast ancl south crags
hail been n'itlenerl, but the new over-
llows clid not extenil through to the
southeast cove. The central chasm was
now a wiclenecl valley on'ing to the
crumbling of the south crag in a tum-
blecl flowing fashion making extensive
talus. In the mictrlle of this valley was
a jutting rock. The spatter bench at
the east gulch had been witlenetl and
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a s/ide inner bench built on the south.
east side of the east islarrcl. }'ume was
rising from the east tunnel. The lake
lvas row five f eet belor,v the inner
bench with a glowing and overhanging
rirn. Streaming n'as to the southeast,
fountaining lvas as usual, fume was
moderate, there v'as little noise ancl
heavy festooneil crusts coverecl the
strearn through the central channel.
Sorne blue fume rose from the pressure
ritlge in the squth valley, and the main
srnoke holes s;ere at the summit of the
north inner cliff antl in the rvestern
lava fields. At 10:50 a. m. there lr'as a
strong fall of the spatter bank from
the rorth sitie of the central steeple.
At 11.:15 a. u. the wal] of the south-
east cove on its south side for a length
of 75 feet fell into the lake, leaving a
larv glowing cliff ejghl feet high an,l
carrying arvay both the upper and in-
ner benches. This fall matle great com-
rnotion ancl liberatecl much heat in the
co Ye.

On Novenrber' 8 at 3:15 p. m, the in-
ner bench was five feet high ald there
was the usual fountaining east antl
southeast. At 4:15 p. m. the lava had
surrk two f eet lower and there were
migratoly fountains in the mid|lle of
the southeast arm.

At 10 a. nr. on lriclay, November g,
nleasulement revealed contlitiorrs as
f ollows:

Depression of lake, 98 feet.
Depression of centr:al crag surnmit, 7

feet.
This sumnrit thus stoocl 91 feet above

the lahe anil it had risen during the
week at the rate of one foot per clay.
The lake had risen by a similar total of
six feet on the occasion of its over-
flows on November 6.

On this clay there was little change,
the lake rernaining about fit'e feet be-
iow the jnner bench and general concli-
tions inrlicatecl a statiouary lake ancl
rising crags. The bench under the ea,st
isiancl rvas narro$/er. There rvas stream-
ing to both southeast ancl southwest,
antl fountaining in northeast, southwest
and southeast grottoes. ]'ume was
ilense from holes on the north, west-
northlr'-cst, in est an<1 southrvest, but
elsewhere it was thin. There in'as a
flaming anrl puffng pot over the south-
east grotto.

On this day experitnents were startei.l

lqt

having in vjow the mea,surement of the
movernents of the central crags by tak-
ing observations evely fifteer minutes
for sevelal hours .and repeating this
process flom time to time on ditferent
,la;'s, With tlris work in view, a rrow
trigonometrie station was establishetl ol
the northeast margirr of Halernaumau
ant.t a preliminary series of readings
rnade, It is proposetl to attempt tlirect
correlation between these rneasurements
ancl the seismographic recorcls at the
Observatory.

In the \Vhitney Laboratory of Seis-
rnology for the weeli entling at 2 p. m.
Novenrber 9, 1.977, one very small local
earthquake was registeretl between 7
ancl E a. m., Novcrnber 3, lficroseismic
movement has been strong to rnorlerate,
volcanic vibrations moclerate, ancl the
penrlulums have shown no re.jovery
from the excessive tilt to the rorth anrl
east which has non continuetl for over
a month. The instrunrents are rrow irr
p|ofPss ol |er,i,iustmcnt.

Volcano lfouse, T. H., Nov. 17,1917,
During the week ending Friclay, No-

vember J.6, 7917, the Kllauea lava col-
umn has continuetl to rise slowly antl
the summit of the great centlai crag
has again come into view abor.e the
eclge of the Halemaumau pit as seen
from the \rolcano llouse. The activity
iluring the week has been moilerate
with alterations of quiet inflation of
the lava lake accornpa.nietl by crusting
or.er and rlore tumultuous times of
breaking up with fountaining antl'
rapid strearning. There is glow at the
westeln concluit vent ancl much spat-
ter rampart construction is going on at
coves.

On Saturrlay, Norrember I0, al 2:15
p. m., the lava lahe rn'as four feet be-
low the floor of the central cove, fume
was heavy in the north arm and there
was active fountaining at the east
grotto and in the cerrter of the south-
east arm. At 2:50 p. m. inspection from
the northeast shou,'ed fountaining in the
west and northeast coves, the fountain
at the latter locality being noisy antl
throrving high jets. At 2:55 p. m. there
was a heavy fall of rampart material .

at the north col'e n'here the north grot-
to vras active. At 4 p. m. f rorn the
east it was evident that the lake was
slowly sinking, antl by 4:30 p. m. the
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central inner bench was seven feet
high ald therc rvele rnany miglatory
foultains in the southeasierr c'harrnei.

On Noventber 11 at 2 p, nr. the rvhole
lal<e I'as quiet n'ith inner bench five
I'cet..high. At 2:20 1,. rn. a Iarge Lrlock
o1' this berrch aboul J0 feet 16ng an,t
10 feet s'iile at the base of the iouth.
east crag feli into the lake. Other
fragments of the spatter rim arounil
the southeast cor.e ha{ been falling.

On \or errrbel Il be tween 4 und 7 n.
nr. the.lake nas sluggish wilh hear.il'y
cluslc,l risirg spells and Lrrelkirrgs ub
rl interr nls, Snr.frce stlorlning w;s i;
thc southn'est anrl southeasi. There
rvcre fourrtaining grottoes on thc east
alrl n'est sirles of the southeast cove,
at the cast gulch, in the southwest arri
anr-[ on the trortheln and eastern sit]es
of the west crag rnass. The east cove
lrrnncl eshibircrl a lriglr llcming chim-
trcl irr tlrc Lrcn, h blclt l'r'om tho lalie
n'hich occasionally ejecteil lava spray.
The accunrulated gas pressure tredtn6a
out from untler borcler crusts on the
ial<c anrl ballooner'l up the skin at the
southeast cove. The rl'est conc was
visible from the south station ancl
fumcs in general rn'ele thin.

-C)n Noyernber. J3, at 2:15 p. m., the
n'hole lake 'llras r-cry quiet, slo.vr rising
'n-as in-progless ancl sone puffing camE
flon the east grotto. This coriiinucd
arrl at 2:30 p. m. the lake $.as about
thlee feet belor. the inner bcnch. At
6:130 p. m. the rise had been so pro,
nouncerl that thc lalie was brirnmipg
ler-el rvith the inner bench at the ea,sT
c o 1:e.

On \\'o,lrrcs,lav. \oyolnl,eI l.[, it rvas
er i,Jent l lret thc rise obscrr.e,l on the
prelious rlay harl taken effect in a
rapid spurt of the rnor-er.nent of the
crags, for the summit of the central
crag $ras now once more plainly in
r.iet' frorn the Observatory -oler-two
rnilcs arvay. Tire fume as seen from a
,li.tance ha,l L'cen orrlt:r thirr veil [or
lho two,lr)s. \\'hen ihe pit was risit-
etl at 6 p, rn. the crags of the central,
southern alr'l eastcrn regiotrs all ap-
peareil higher: ancl it r,r.as cr-idert that
the inner bench at the base of the
southeast clag, eight feet above the
lake, harl been liftetl yrith the crag, as
the sinrilar bcnch at thc east gutcn
acloss the channel was on.lv three feet
high. The southeast bank hatl caved

in anrl a nerv bcnch harl been built
there about three feet high.

The lake showed surface streaming
from the bright edge of the rlark crusl
southeastwartl from the mit'ldle of the
southeast arln. There were central
fountains in the southeast cove anrt
north arrn, anrl border fountains at the
east antl of the southwest cot,e ancl in
the southrvest channel. The rolth
grotto rvas also active. There was no
glow at the east chirnney but a dis-
tinct glow \{as seen in the vicjnity of
the 'west cone. There n,as ,on"" "r-J'cartnr.o of f|esh craeks al an,l tn,lir
the south station as though the south
valley were sinking to compensate the
risirrg crags, The high rvestern hnolr
of the cast island mass rvas markedly
increasing in height with ilcnsc fume
rising from its summit as though a
chimney s'ere developing there. -The
northeast cove and the gulch extending
frorn it both appearecl larger.

On Novembcr l5 at 2 p. rn. the'inner.
bench was from 8 to 10 feet high anrl
sorne fifteen fountains were in action
'rostJy away f rom the shores, .ll.rorir
the southwest it appcarerl that much
of thc central crag mass hacl fallcn to
increase the cleblis slopes in the central
valley and a long north south cracli
appearcd through thc surnmit of this
nrass, At 2:45 yt. rn, the southrvest arm
was very quiet, but tb ere was rnuch
fountainilg in thc central region, At
;t:i0 p. rn. rnosl of the casl cote grotto
dome collapsed. At 5:15 p. m. much
of the inner bench arounrl the basc of
the east islanrl crag had fallen in and
portions of the southea,st shelf scaleil
away betrveen the south anil southeast
stations. At 6:j'i0 p. m. there was a,
heavy avalanche frorn the east island
clag into the central channel anrl the
inner bench rn'as fuily 12 feet high.

Measurement on Triday, November
16, 1.917, at 11 a. m., maile thc tlepres-
sion of the lakc 88 feet below the south
rim of the pit. The summit of the cen-
tral crag vsas three feet below the rim.
These measurements wou)tl imply a rise
of the iake amounting to 10 feet in
ser'en (.lays and of the crag 4 feet in
the sane time. The actual rise of the
crag nay have been greate:: as there
was much scaling off.

Tho lake on this day uas high anct
acl,rIe, a l'ow of ,lOme shaped spailer
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grottoes was in process of active con-
stmction along the east bench and two
of these u.er.e especially large at the
crast gulch anrl thc southeast cove, both
shorr irrg sl rlrr.tite crrltairrs. At l0:4J
a. nt. there I'as a hear-y crust over. the
rrirole sorrllroast r.egion alr,I llre slrolnr-
ing f |orrr 1 tre "out hwcsi a |rrr a ntl f rom
the cerrtlal region w-as northl.artl. Lat
er irr the forenoon the breaking up of
thc crusts revealeil stleaming-to*the
s.outhcast, but the outu'ariI itrearnirrg
from the southr,vest ar.m coltinue<l- A
lier'v of the nor.theast cove showc,l ilrat
that feature harl now becone an impor-
tant indentation of the latre. . Rochs
r,yere seen falling frorn the south sitle
of the central cr:ags. The easternmost
pinnaclc of thesc exhibiteit a llat retl-
dish face on its south sirle as though
the nrl.s lr-ere rrror irrg nn r faull, plrrro
ol nlri,.lr this srrr'fa,.,,u:rs lhc u1,'n:n.,1
pro.jection. A festoonccl {1on' cor-eretl
the lloor of thc gulch rvest of the south-
east crag. Thcro 'n'as a large sull)hur-
staiued patch on the site of the forrner
northwest cones, anrl puffing rvas hearil
frorl the tvest conc. The inner bench
l':rs florn ihlec 1o fir'c fect high, srnokc
r.as mor'lclate, anrI at noon the crusts
rvcre thin anil n rinhlerl and the lava
curlents r,ere rapirl, inrlucing rnuch cen-
tral fouutairilg anrl breaking up of
, nrsle,l r)crs. 'fhr' lake was rising in
thc forenoon altl sinking aftcr a6out
1 l:li0 1. 111.

'Ihc seisrtrographs of tlie Whitnev
l,abor':rtot,v har.e legistcrecl no pro,
nouncerl local ealthquakes dur:ing the
wceli ending at 2 p. m., Nor-cmber 16,
1917. The graph of a strong rlistant
ca,rthqualie lvas traced lty the instru,
nients about 5 p. -., November 15, the
u;ar-e motion cor:Ltinuing for over an
hour. The seisrnoglam in<licatcs an
origirr al'iout 41 00 miles f rorn the Ob-
selvatorv and pro}iably in a meritlional
direction-that is towarrls the north or
south. Jficroseismic rnotion has been
strong and volcanic r.ibration slight
during the 'rveek. 'Ihe registration of
tilting has shown some recovery from
the extreme inclination of the grouncl
to the north ancl cast rvhich prcvaileil
thi'oughout October, the recovery fr.orn
thc east tilt being the more pro-
n ouncerl.

Horise, T. H., Nor'. 21,7917.
the 'week encling tr'rirlav, No-

vember 23, 1917, there was a pro-
nouncetl subsirlence of thc Halcmaumau
lar-a column at Iirst, followetl by recor'-
ery rrhich has restored the iar.a lake
to the level 90 feet belo'w the rim so
characteristic of the past few rnonths.
Slow lising has been resumeil, The
effects of both subsitlence anil recovery
rvere shown by the crags as well as the
lake, and small local earthquake shochs
acconpanied the disturbance,

On November 17, at 2:75 p, m., the
inner bench at the southeast arm vgas
unusually high, stantling 15 feet above
the lalie untler the east island mass, and
th ere \\'as much f ountain activitv.
Theleafter subsirlence became .'ety prb-
nounceil anrl the inner bench began to
collapse on all siiles. At 2:25 p. m. a
fragment of it some 50 feet long and 5
feet wirle algng the southern margin of
tlie southeast cor-e fell into the mclt be-
neath. At 4:45 p. m. thcre was a very
heavy fail lvhereby the entire inner
bench unrler the east island mass ancl
under the east lerlgc su]rsidccl, lealing
orrly a talus slope uncler the former and
a sheer cliff to the live la,r'a tnrler the
lattcr. At 5:40 p. m. this collapse ex-
tentlerl southward frorr the east ledge
so that the whole row of spatter rlomes
from the east gulch southwalrl went in
and rnuch turbulence was set up in the
lake. Inspection of thc southwest arm
showerl that during the hour up to 6:50
p. nr. the inner bench n'as there falling
also r.ith rnuch fountaining as result.
Ily 7 p. rn. the inner rrall at the centlal
ancl southeast covcs was ful1y 25 feet
high.

On Novenber 18 a,t 3 p. nr, the lava
*ar sl ill low an,l there rras vigorous
streaming anrl fountaining in. tho
southeast arm. The southwest a rln
appeareil 'wider by reason of the
f ali of the benches, ancl it lvss
quiet and crustctl over. The north arm
showerl two f ountains, but in general
tlie border grottoes were verv quiet.

On Novernber 19, at 11:30 a. m., the
lake showetl consiclerable change from
the prer.ious rn'eek. The inner bench,
about eight feet above the liquid, still
persistetl at the central cove, at the
east point of the southeast crag anrl at
thc inner entl of the southwest cove.
Arouncl the east cove and under the
southeast shelf it was entirely gone anrl
the lake at the moment appeared to be
strongly rising as the active lava lap

\-oicano
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Nov. 5, 1917. The S.E. crag after lifting.-Photo. Jaggar.

Oct. 26, 1917. The uplifted S.E. crag.
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peil against tlie talus of the east rsrs11[ was a pufiing smari area of activity onnrass without anv fraces of a fresh the west sirle of ilrc souilreast cove antlspatter rirn. The east Jetlge anil ths rnrich'""i,r" *:.."'rc*j""t]jrvarri lrehigh wcstern linob of trr" iori ]rrui,i "o.trr",.rt. There was also occnsionalrnass appearcd to haYe lisel, but 61hsr fourtaiting urrrre,r' tr,," "ii g"r.i,. Norn-isc the e ent.al group of ' .r.gr h;t sli,les- were seen in r'otio.. At 10:ii0sJigh-tl;- stLrsi'lc,t. 'Thd northealt pr.i a. rn. the lake was cl.ustcrl oyer aniL 
'is-of the east islanrl nrass was ccrtailrv ing. At rr a. rn. thc crusts n-ere broricrrlorver" 'rhe eastern krlob 

_ 
of irt" 

'"i;i 
"lir",L there was rapirl streami'g. Atrtest cr:rg rr:tss \\'lts sr,lit^tlrrougl, L,y a li:lil x. rrr. llre ,1uiet ri'siril *i" ,"rti,ie norl h-south rlac ji. TIrat tf,e 

",.'acts 
su,n",l-

:t"lt: =lill ur,tergoir,g 
",r;".i,,,""t' ;;: "";i :l::r0 1r.,r. orr Nu\.ernLrcr.?l ii rrasshosn l,v :r\nlilrr''hec in,nr,oiior in tlo 

"uiil*ir tlrat rising,.or1irup,l liih a,,_east gulch antl loclis ,slirlirg .gn ttre ii.:ii" 
"t tire centri.l cor.e antl a sfattersouth sirle of the central creg.' The;;_ ,loi,d frolt,firr* on the nest sirle of thelalirclv lorv lcrcl 01'thc lake r.er.ealed 

"o"u', 
fr""_, ,.ori. in it.," ",.,,i,,g rt," i,,the lun11p; onrr.an,.es a1 

. 
rhe , nnrrrl ,;; ;;;;;',1"..r,"i lj., |i"1h"","1",,.cor-e, the east cove an,l, the *e.t si,te "'ltli.o."_.nt 

on l,,rirla.y, Novolrbclof'the southerst r.or.o.,in:,,.:^^rlq.t **, ,l]''id\ ;. at rr:ji0 r. rn., stror'c,l ilre l:rtremrr.b artir.itv rrr,l rat,i,l st'oarrrirrg ,,,,_ 1"1,,,".*;irr to 
'c 

gl l.po1 I,elo\\ t'c,lcr tlre l'irrrk. Thc sorr1lru.osl. r.ori 
"';. ";,1;;;^*[ r,im of ibe 1,ir, ihlco t,,,n1r'r'lrslp,l o\ cr cx,.el,t rr r ,putling p.,.oi1; i;;"';' thrrr o1 Nor.crrrl,"r. lri ;rr,l sovurtrrnrrcl at ils orsielrr n-,,,t. rn?,.1 ;"; i::]t'l,ith.r. rb;rrr or u,.r(rt)er. z{i. Tlrepufiing also at tlie souilreest. Strearl_ 

""rir:rl cr:rg stood i:lght fcet belolr. theing frorn the souti'rvest,co\-e rvas.roltl 
"i",,'!:l feet a''r,e. thc lakc, a'rI was

il,X''l;lil ;l:iil]t 
acti'e lounrli"g i" ir..'fcet rower than o,, Noricmbcr 

_16,

-^Tb1 ^n.ir ,iau. Trrc",in., \u\ errb(,r 3N't nt o lect lriglrct lh:rn orr o, tol','ri
20. at 2: r, r,. ;'..'rr,""i"r,"'i",",";;;;";,i =i;"0 ll",""il''ilf,,;,,1"'',,,l",lllli,, j, ,,ll,f
no change anrl the surfacc- was quiet. ,i,"rl" trl" lal<c anrl r,as nire icet high,
fr'.'.i?,,ll1l;#.,1:,_'"'lJl,]ili- j;tl :ii11: on octobcr 26. rhe high k,iorr
ilro'o uas'a r,;i r';;;; ir,"'1".,,',i ,;ji" ;'i 1,,," f l;,ili:n:-ill,",Tl,,',.,,;,),i,,;l;jj,'ill:]thc southeast r.rau. At 5:40 p, ,r; .; ii,';";;r., 18 feet below the ri,r anrt 7iJsi nkirrs s1,ett l,iour,ht ,at,6s1' ,:ri,ti i;i]';i",. ltro lake. t1 rrus tji r.cclno.rlrr'rr',1 str.carrrin.l ;n, llro no'flr 

"', 
,,, n,ii,.;l ',lr:rrr orr Ocloher.26. Irr gerro.irl,of tlro lakc tourr,l srratlr,r.,grolt,ocs urr_ i'f,i,j",:r,.", ii rvill Lro snelr llrar 11r,,sn\_

l;i,'l; i;;''l;';;' ,l;:l:' 
,,',,, ,,r. 1he ,:rrrr 

"llrilj,l,*,. l,arc 
'iserr 

,,trr'i.r{ rrrc ,urrr
o_n Nor.cmber.2l at 11. a. m. it ".". frL.l,T;J:1i;1,'Ji] i::il,,l,'fil ilii;,,i,ir:e'irlcrt that tLe .rap"s rrarI ge""ruil]- I'' a'-g"rerat -*.ay b'ilr rar<c a.rr rrragssettle'l an,l llrc rror'r'hucst taT,ro ,-,.rt r"," lis",, :r fo,r-'fcet duriirg irrc morrrh.'rvas split through the nri,ldle bj. a rvirl! on this dav the 'ew i''cr b'rcheast-r'qest c]'eYasse. The cast sidc of aliout thrce i"ttrrigh iio,ia".lolop.,ro",r

ll:.-1,:.1 rcrag xrass shor,crl ter"a,,es ; i,;;;,ir". g-enera_t arounrl ilre ltrke. llhercrtrouqn bloclis \yere snbsirling parallel rvere sliattcr dornes at the east gulchto tlie lake shore. The nortireast sirrc anri oir'the l'est sirle of the southeastof tlre cast isllrr,l rnass u.as lorreI clril (.o\c. The 1.ume ul_ ihirr. strolliliil{ntore trrrrrlrle,l irr ap1,err.anr.e, hut tlrc rr.n* ro rt" 
"olrit,n".f ,-lf,. .o,,rhrlrnrt 1,.,,,s-este.rn knoh stoo,l' Iigtrc' tiao 

",-"* ruu. L"ruste,I or-;r; tio;;,;"irll.n, .oot,tThe-{loor of the ce'trar'.c,o'e stoorl sev- be heard anrl there $rero o(icilsioraren feet, above thc lake, but there ivas tr""r-r)*,,.rt"ol fouutains in ilrc souilr-a rew bcnc',h at the Iai<e,s erlgc ,.o,n" 
"n.t 

'ur;'"'A 
"""_r,i",ir,r., 1,'Ji"t rru,Ltrvo f e et high. The lale 

_r,as _eili,tcnily nulit '-oLrt 
southcast-rvard from ilrerecoveling as this ncw Lcnch-u,as ii:L 

"o,iiir",rrt.rng. There rvas no specialevit'lence at the east coye, .at _the pci.t ;;;'fi;; at tric east t.r,er rocaritr,.o,f tbe so.tLeast ,'rag arirr arso 
"'"a.r: iiriiilll''the eart rerige a do.ble spatterthc ceriral clag. Slrcrmirr- rr.ls out- ,,i,,, nt,t,no,,n,l iu srofs lcsl,e,jtirel_v lhrcelyard florn the southwcst ro-re, tircr,, arr,i ]rfc feet above ilre lr,f... ', Ti;;;;
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$'as pulfng aDi-l spra).ing at the foun-
tains ancl clunching rroises jn the south-
oast ann rnarle by ctusts overrirling
cach other. The larger fountains woultl
glorv in size as the.v migraterl eastwai.rl
:rnrl thcse rr ere follorveil bv alea,s of
bubble fouutaining. During sinking
sl,olls tlrel.c ue lo lalls ol. lr':tgrrrerrts ol
iurrel bcnch into the lake eait, south
cast altl n'est, these sirking spells al-
ternatirrg at Ialf -hour inteit'als wiilr
quiet crusting. There were actir.e spati
ter grottoes northrvest anrl north. The
floor of tl:rc northu.est cove had been re-
cently rnuch ot-erflowecl ancl was bujlt
otLt eastr,r'ar11.

In thc \Vhitley La.borator';' of Scis-
nrology fir.e local earthqualreis har.e bcen
registelcrl rlulilg the r,et_:k enr[ilg at
2 p. rrr. Novembcr 2ll, nnrl t}Lrce of thesc
l.cre pcrccptible at the Obserr.atory.
Thc fiist rvis felt at about 9 p. m. N"o,
lenrber lll. On the 20th trvo shocirs in
close succession \lrele felt about 6 a.
ur. anil ttl.o others r,r'ere recorilcil on
the irstlurnents at ahout 2 a. m. and
lI0 o n.

nficroseisrrric rnotion lvhilc still strong
has ilinrinisherl durJ ng the rl'eeli arril
volcarric liltration has slightly inrrreas-
e'1. Ti lt to thc e:rslnrr.rl has LecD rc
snrlcrl arrrl has glorvn strolg, r.hile tilt
to thc nolth has increascd lvith fluctua-
t ion.

Yolcano T{ouse, T. Il., Dec, l, 1917.
Duling the r.cch enrlilg Fridav, No-

\ eDrl,cr' ;10, l0l i, lhe I isirrg ten,lencv
htt,s been prerlomilant jn the Halemau-
rnau lala t,olumn, culrninating Novem-
bcr 28. After: that rlate there n'as slight
snbsirlerce, leaving the liquid lake
about as before, 90 feet belorv the rim
of pit, but the centlal crags harl r'isen
narhcdly, so as to be conspicuous above
tle crlge of Ilalenraurnau as seclr from
llolcano House tn'o arrrl a, haif milcs
a.$iar'. Ilhe lising har'l truilt new ram-
pa,rts anrl or-erflon's a,t the cor.es arrI
has shut off thc southn'est cove by
lmilding a floor across its entrance
channel so as to create a scparate ponrl
th ele.

On Saturilar-, November 24, at 13 p,
rl., the inrrer belch east n-as lir.e feet
high, there rr'as srvift streamirrg from
the north alm through the southeast
alrn to the cove at its inner enrl, where
thele rvas tumultuous fountaining, as
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also under the east gulch. At 5 p. nr.
the lake harl riscn to witirin one foot
of thc irncl berch level unrler the east
islanrl rnass. The south floor s'as about
ten feet abor.e the southeast cor.e lar-a.

On Nor-embet 25 at 3:30 p. m. the
lake at the south bench 'n'as higher,
only about fir'e feet below the floor.
IeveJ, anil there lvas much fountaining
east anrl \\,est at the southeast cove,
ancl at the central oove, $'ith spraying
gas pressure. At 3:50 p. m., on tlescentl-
ing to the northeast floor, it was founrl
that there rvas bombarclmerit in prog-
l'css un,lor thc nollh g|otto rlonre, arr,l ir
ferv minutes later a half of thc spattcr
dome collapscr'l into the floor[. An aval-
anche of ror:h fell from the north side
of the east isla,nrl nrass into the lake
starting r.iolert ebullition. At 4:10 p.
rn. there \\ras a fall of rocks from the
ccntral crag lrrass on its south sirle.

On Novernber 26 at 3:45 p. m. the
.lahe was high, coverecl with harrl crust,
with gas' escapirg from beneath this
crust puffing and spraying at the bortler'
grotto southeast. Occasional hea,vy
bursts of fountaining in'oultl bleak
through thc t:rust in the southeast alm,
the noltheast cor-e ard elsewhere. Thc
rew inner bench lvas two to three feet
high and thele were fresh overflorvs
across the south lampart anil at the
ccntral cove, the latter floorling the
gtlch west of the southeast crag so as
to produce a llew cr:rclieil floor of
srnooth lava. The lake r,ras lising arrd
nearly overflon'ilg the inner bench.
Rochs rvere hea.rrl sliiling in the central
valley shorving that the centlal crag-
m&ss $ras in motion. About 4:30 p. rn.
the crust or.er the soutbwest co\re tvas
scen to break up ancl there r,vas rapitl
inrush from the main lake to the cove
anrl much vioielt fountaining. Xfean-
\\.hile thc general gas pressure unrlel
the crus't of the lake seemerl relier.ecl
by this .local escape of gas anil the bor-
der grottoes southeast n'ere r.ert' slug-
gish wlrile lhis sorrihrre:t a,.tilit) was
.ln progress.

On Novernbey 2T al 2 p. nr. only a
few fountairs were in action. The new
construction by overflow at the east
cove rvas rvithin 15 feet of the surface
of the east leclge at the east tunnel
locality. At j]:30 p. m. there was subsi-
rlencc by about four feet and increaser_l
fountaining. tr'umes vr.ere thin ancl the
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central ct"ags wrs no\v plflilrly seen
from Volcano House.

,0rr Wednesda;', November 2g, 7gll,
at 10:45 a. m., the lake was high alci
tlre iuncr rrlrpart orrlw xL9u1 tlio -leetrbove it all aroun,l. Ihe cenlr.al clag
was so high lhat both holns of its suni
rrriI rirlge r.oul,l be plairrly seen frorrr
Volc2rl9 fl9u5p. Tbrire lr'ere growing
spatter rlomes at the rrorth. southwesT
ancl southeast coves antl smal]er onesat the east base of the oltl lvest crag
mass and at the east cove. A lew fesi
toone,l 6y^p1fl6w haJ poure,l (sinee No-
\ cmber 26) lrom tho ce.nt ral co\ e
through the gulch rn'est of the southeast
crag. Tlre ' etrtral (.rag aDUeare([ near]v
IeIel with the pit riml fhe 5e6161yssi
cove was now shut off by a, new floor
across the southwest channel as though
a western submergetl extension of tiie
oentral orag rnass hatl r.is.en to rlake a
rlanr athwalt the rralro.rvs. The south-
west pond so formed in'as crusterl over
at the rnoment. There were fresh over-
flows on the northwest floor from the
uolthwest cove, 'Ihere was no hissinq
at the west cone, but the southeas?
grotto was pufling. Central fountains
u erc rare, st leaming was oulwarrl f rorn
the Soul hwes1, sn,1 inwar,l to the south.
east al'm, antl there were blisteretl
crusts. At noon a verrr large central
fountain formecl at the entrance to ilre
north arm. The innel bench was wiile

opposite the east gu1ch, at the east
t o\ c alr'l on tho soutll Si,le of the south-
east crag- There were occasional Jong,
shore migrating fountails from th-ecetrlral rcgion to tlre ps.1 ,.or.". Funrcy'as moderate. The lake appearcrl toIave lrecn risirrg an,l tn bn'i,ow lt a
high linrit.

This was verified the next tlay, No_
vember 29, .when at 2:l]0 p. m. ilie in-
ner bench was l0 feet higi all alounil
in,licatirrg that the luke hc,l r.clatir ejv
subsicled. The lake w-as quiet exccritfor a bor,ler fountrin lt ihe souther',stglotto, Smoke s.as thicker.

November 30 was rainy, the fume
rvas moclerate but not thin, the crag
was still moclerately high, but not risl
rng as seen at a r'listance. The lal;c
rvas stationary and iow.

fn the- Whitrey Laboratory of Seis_
tnology for the week entling at 2 p. .,,
Novernber 30, 1912, one -small local
ealthqual<e was registerell about 12:30
a. rn. Novernber 27, Ificroseisrnic rno_
tion has been moilerate, dirninishing
tluling the wech. Volcaric vibratiorl
has been norm:rl anrl inconspicuous,
Tilting has incleaserl to the eist altl
fluctuatetl in the rrorth south azimuth
with er terrdency southwartl,

Yely respectfully,
r. A. .TAG*AB,;tJ;;,.
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IIAIYAIIAN VOIJCAT]O IiESEAR,CIl ASSOOIA.
'I'ION.

This society is a voluntary one, made up of sub-
6crrbers to scientific work which is beirrglxecutedby Dr. 1'. A. Jaggar, Director of ihJ Hawa:iian
Volcano- _Observatory, Yolcano Housc, p. O., Ha-waii. All scientifi.c exchanges shoula be se;1t tothis address.

In 1917 there are about 150 subscribers in IIa-waii and elsewhere, firms anrl individuals. Agroup of firms and persons in l{ilo built the main
observalory builcling in thc spring of 1912. The
wolk lvils founded by the Massachusetts Instituteof Technolog)'. Publications to date have been
weelily rcports since the summer of 1911 no\y re-priuted in Honolulu in morrthly for.m. There are
also special reports, printed frbm time to time.

'l'he rveelily bulletin as it appears in the llono-lrrlu AtlreIti.or i. rnpr.irrtel rs a lprflet rnd senLto legular anrruil subscribers to the I,ork of the
Association. L. A. Thurston is presiilent oI theRoaril of Directols of the Association, ancl I:. T.
Peck is tre&surer. New subscribers who are
interesteal in volcanoes will be welcomed in the
Association. The Association aims: (1) To re-
cord volcanic activity and earthquakes in Hawaii:(2) to attract scienti6c meu hither for snecial
Btudies; (3) to promole the establishment of
volcano observatories all over the world. The
,nnual dues of regular nnembers dre $5; patrons
of the Association subscribe larger amounts.
IVHITNEY I,ABOR,ATOR,Y OII SEISI{OIJOGY.

The Whitney Laboratory of Seismology, nam-ed a{ter an eualos-meDt fund of geophy-siial re-
search hel,1 by the Massachusetts Institute of

1'erbn61e*t. in mprnory of Caroline and Edwarrl\Vhitn"y ol Bosron. is equipped with two Bosrh-
Omo|i 100 kg rromome(ers rsgistcrirrg ^\-S and
]:-W "l9ti,'n. a lrervy Omori rromometir register.ing .lr-W moiion. arrd an Omori ..ordinrry- Seis-mograph" designed {or registering strong earih.
quakes in all three components of motion." These
are seated on concrete piers in a closed. basement
room having pra.ticrlly cons{rnt lemperalure, be-npNIh the chie.l Ohservatory building nerr thelrotel. I ime is refert.pd to a rated c"hronomeler-
chorkpd at jntervrls by solri. observations wilh atransit. Both instruments are loaned by the Col-
lege of Harvaii. Ilarvaiian standard iime (H. S.1.) is l0 hrs,30 min. slowcr than Greenwich time.

CANCANI OF SEISMIC INTENSITY.

I.
II.

III.
IY.
v.

vr.
VII.

VIII.
rx.
x.

xr.
XII.

in uilli.
2.5
5.0

10.0
25.O
50.0

100.0
2 50.0
500.o

1000.0
2500.0
5000.0

1 0000.0
Grade IY. is ordinarily the minimum perceiyed

by the senses; and in grade XII. the acceleration,
or rate of change of rnotion (jerk) reaches that
of terrestrial Erayitation.

fn the standard form of report the maximum rntensity or acceleration, designateil by tho symbol a,or max. d, is given iD the conyentional tnit, the rniliigai. The milligal is a ireasute of acceleratioi,
qugh tlq,t 1 milligal = 1/100 mm. per sec. per sec. : 10 p per sec. per sec. The cancani scale, heredefneil in terms of millimeters per sec. per sec., can therLfore be exfressetl in milligals bv nuttibtZini.rch oI tho nmbgrs by 100.
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-Arotr'.-The lihotogr:rphs prcst'ntetL l'ith
this issue, if t.li"t in oltlcr frorn lcft
to light, comprisc tr cornplete pano-
t'llill ,rl' 1 lte ptcs, ttt ;r'lr'cl- o-f lll"
Hrtlatttlrrtttltt 1,it. tlr" lctiVc 1'ot't ioll ol

the gteat crat-er oJl Kilauea. 'lhc ilcli'
catoi lires point to the sectiorrs all'ays
allutletl to in oul triolthil' rcpolts, antl
l-ill be found of :ltlrantagc in locating
the sites of fntui'e rlevelolinlents'

T,. \\r. DE ttt 
^o*iill;".

VOL(IANO OIJSEIiYATORII, Dec' 8,

1.917.-During the rl'eck encling Decenr'
ber 7, 1917, thc sullsitlcnce recentlv re'
rrortctl t'eaclterl;fc l"\\esr lirrril, lrll ihis
ilisis tras a.colrrl,slricrl l'r' 1'elce1'1il'lp
earthquakes and a reatliustrnent of ther

inrel lar-a crags. .lnrrlretliately therc fol--

lorretl :t rising: of both l:rhe magma arrrl

berch rnagna, wl:Ljch has restorecl the
crags lo tlroil lriglr lerel. lboln tlre t'int

ol'tir" 1,it, an,l tlris risirrg i* notr irr rapi'l
rrlu!loss in rrccut',llnce rrj{lr rlrat slrorrl'l
i.re erncc{c,l nea r tlrc DecAmL,' t sulsticn'

The erags are aga irr lisible f r'"nr Volcl rr"

ITousc.
On SaturclaY, December 1, at 10 :30

a. rn., the inrer bench stoocl 10 fcet above

the lake ancl bacl fallen al-ay in part at
thc cast covc. Ilntil 11 : i]0 a. m. thc
lake rose, then follos-er-l a blttakilg up of
crusts n-ith subsitlelce. Thcle l'cre occa-

sional noisy bursts of fountaining lorth-
casi. Onerr tunnels rt tlrp laka e'1gc ap-

l,eared iit the rresl si'lo of lllP 5t)lltlreast
crrre arrrl lt Ihn cnntt'rl lnrl eust co\cs'
'fh"ru .ut,.n built up ranparts at tlte cen-

tral ald soutlreast coves n'ith much smoke

antl a gLon-ing l'al1 at the last localitv'
Rocks ireshly failen zrppearecl at thc
base of the r'hiteneil south face of thc
ster:ple ol the floor acljaccnt to tire cen-

tral cor-e. Streaming was to the south-
cast :rnrl into the tunnels, there n'as nuch

cmnclittg antl cliniiilg of crusts, aud the
frrmc in gcnelal las motlci:ltc. i\t 2:30
1t. nr. ttiJ lake rras mtch lol.er', crustcil
iver antl vely quict. At '1 :ll0 p. m. thero
r\-as sorne actirity in the southeast arm'
r.hich gracluall"v incleasccl until at 5 : 30

tbc wholc lahc rent its crusts astrttl'.:r altl
strealretl srviftly lo thc southeast.

On Decembcr' 2 at 2:15 p. rtl' the cen-
tral floor lcr-el rvas 25 feet:rbove thc
lake anrl there had lteen much carilg il
of the inler bcnch. I'ume l'as thicli and
the lake rvas crtstecl. At 2 :40 p. m.
thcro rvas activity in the north arm' es-

pccially ai the grotto.of flie lr.rrthe:rst
iove. 

'At 2:50 p. m. six or sclcn foun-
tains rvere in action in the southeast
2rm.

On l)ccernber 3 at 3 :130 P. rn. thc
i;rner bcleh l'as about 12 feet high and
shon'ecl effccts of car,ing in at the cen-

tral, sonthcast ancl east coves, ancl fume
hatl greatlv incrcasei'I. Thc central crags
r.ere- lolcr, brit still lisible from Vol-
cano House. Dense smokc rose from thc
flocrls above tlie central, southeastern
:rntl eastertt tunnels ani-l at the curtainetl
grottoes untler the cast gu)ch ancl the
ioutheast rlome. Thcre l'c're evitlently
r.oicls actirg as gas contlensers rntlcr
tbesc places. The contlclrsation of un-
btrned snlphul vapor accurnulatetl in
chambers openeil by sublitlence lras \:ery
striking, antl thc marketl inclease of
f ume tluring tcmporar.v subsjclence is
dne to this process. The scismographs
inirliczrterl jarring at this tirne ancl I'is-
itt'rs reportecl falls of inner benches.

On I)eccrnber 4 at 2 p. m. it lvas evi-
r'ir,nt that a furthcr reacljustment of the
southeast crag hacl caused its west sicle

to sink at the central cove ant'l its inner
bench ol the other siclc to rise-that is,
the point at the entrance to thc south-
cast cole. llresh overflon' from the lake
uas flootling tho tlepressetl area at the
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blohen, alt'[ thc cnst js]anr1 crag was

c,rack",i antl stoorl in highcr relief'
On Dccerlber 6 at .11 :3tl a' ru' the lakc

rrrs lrlulr^r', \\irlt lrts\\' sl'ltlel' lll:rlgills
l,,,r,s \rlit lr stlllctilos' inlr'l l'ollclr lLollt
.i"fl f,'t l,iglr, r'api'l strorttring :ottth-

"i,utt,t, 
trrruk' 'lirninislrc'1. arll orgs in

lriolr rcli, l'. Ar 2:30 l'. nl. thol'c \1'as

bJ,iol irrrr'llining at the c' trlral cu\o

utr.f ou the nortli sitle of the central
.trig, l.,tt llro trorth lrnl \vl\ tlrriet'. '\t
i 'i "'. ri'itrg rrrs in progr' ss attrt tltqe
rra's lrrttrrlitring irr tlre 'orllheasl erm' Ry

3:2{) this hac[- increaset] so that there
rvas lnus.ral gas ]lressurc in evitlcncet
,r,okino ciglrt 

.- 
l'rrfting hnr'lcr fottnl:lins

rn(L ninc colrtl'll i'ollntains at l ltc s:rttto

iloi. in this arrn' the most vigorous- ef-
fervescence seen 

. 
here for son)o time'

ivitti to-pu"ory ileflation of the lal<e aril
r,r'obaLlv'lising ol llrn oagc' tha flesh
jn1191 |,onclr collapse,l un'ler the east is-

land ani[ southeast crag masses' geler'
ating great numbers of folrntains'

,ti, itris time, f ron thc Observatory'
trro rrr,l I qrtlrtnt tniles anav itr 1
,t r,,;gltt line. t lre cetttral ctag. 

"t""1inorl
rr il lr-tcl^s,',,1','. shorre'l gt'eal inct'elsn in
lreiolrt alror llre profi)c ol llre I lnl ol

in"-rit. I'orlr lr{)fns rlr,l the rrpst slt"ttl'lot'
oI t'lre ntaqs being pl:rinlv visil'lo'

-\[eastttctnoltl on FIi'lrr'. D"collrL'or 7'

lgLl- ut ll:Jrr a. lrl., trra'lo tha 'lepih ol'
rlre lake surllcA 9l {eol l'"lort the lim o['

Lhe oit. 'flrc eoltlr:rl crrg *tnn'1 si foet
;rhove tlro lrkp alt,l llrt'pn ffll FL'olA the
r-im of Halenl:rurlau. Thc cast islanrl
stooil 77 fcot alrove the lake antl fir'e feet
helow the rin. As cotnparetl rvith No-
ven:Lber 23, ttvo rveeks prcvious, the lake
rras nine feet higher, the central crag 11

fect higher ancl ihe east islancl crag 13

fc'et higher.

Association

I,. W. de Vis-Norton.. " ' ' "Secretary

Enterecl as seconal-class matter Ja,nu-

"tu"'ii. 
-r-s ia, at the post-office et IIo-

;;i',i;'ilu"i"ii. under the Act of

central cove. Therc was fount:rini;rg at

ifrn ,*"tlt"utt tunnel, the lake rvas elsc-

".fi.t" """tt"a 
over anil the inner bencir

ui- tt " "".t 
cove l1'as 10 fect high' . 

At
A 

' 
S0 P. m. a1l signs pointccl to rising'

the s6uthrvest alrn xras quiet anil the

"ottli 
ut"t active, and there rvas much

aautittg u..'uy of rock f16m fhe south sirle

oi tlE "."itu1 
crag mass oving to its

rrnli{t lnrl inct'easc'l orcrlrrng llrer"'' 'On W"dnesdal', Decetnbcr 5, l9l i'^al
11 :30 a. n., the lake was risilg' !lhe

eastern bench of the southeast crag

showetl a new lorver shelf tnaking ar
angle \\ith tlrp rrnlifto'l lluol. rrr(l tlr" casi.

tf,t-,ln ,t.n itll'orre'.l rs thorrgh it lra'1

lrrer llfre,l. flre irrner lrenPlr \rrs gell-

erallv 10 feet to 12 feet abole the lake

level. The strong fuming of thc coves

hati stoppetl as though the tunrlels rt'cre

filling, birr flLPIo \\;ls r l:trge t1111'11111'rns

snroking prtelt sottrlrrreel nl i Ir' solltll-

ir.est cote. The southrvcst challtel rv:rs

,,ori* runn an,l slrotming \\as lrorllr\rrl'il
iin* ii .in a Lrroa'l zotte. the sorrllrersl

"ra 
I'oing clrlstt"l otpl'. 111n11n15 sr i11

shorto,l at ihe cptrl rll :ttr'l east r''r\os'

*ith streorrri.g from the lake into tltcm'
During a break:up the visible strearlrng
southeistwarrl rvas resumed' There n-as

fecble puffing antl fountaining southeast
antI his[r sLtatter lnll'ks \f'ro ir] eri'letrc"
at thn' cenira l co\ o a n'l c:rclr qrrlch \t
the lattcr locality thero n'as glow- abole
ih" luk" lcvel ancl a u'hitish flaming
chimneY still higher' 'Ihc southeast
grotlo rtrs qrrict, brrt the sottilrrresl lttn
iol .r'rs noisv. Thele rtas mttch liscotts
central f ounlaining, bombartlmelt rvas

in nruqress llonq tho nol'th cove lalnpart'
tlre no'tlr$ est ta ble al'ncrl'e'1 nloro

At a,bout 11 :20 a. rn,, aftcr a rising
snell. lh"ro \\ li gelrol:ll [.t'e:rk rlp of
cr'rrsts. trrift stl'pllllirrg to i,he sorrtlteast
anrl southu.est and border fountaining'
The lakr: stoocl onl,y threc fcet belorv thc
irner bench. The east islantl, central
artl soutlteast crags all appearecl higher'
Heavy smoke rosc from the southeast
t1ome"s, the south pressure riilge, il"
southwest sulplitrots patch, the -south-
ncst tunnel, the n'est floor, the olrl west
oag nlass arr,l the p61tI cliff' fi9clis
*"G f"llit'g fronL tIc leening flce o.l

the central crag antl a rock slitle fell



from thc high margin of Halernnumau
nntlcr the southr.est crevassc. 'l'he r'vest
crag rnass rvas split in four grea.t cle\'-
asses at the end nearest thc lake, and
roeks rverc sliclirg there. The cast islancl
crag \yas norv in lier. from the Observa-
tory.

-Bctrveen 8 ancl I p. m. tlero \vas in-
crcasecl gas pressure, the lake u'as at the
inner ler.el, anil many f ountains wele
pourrding on the bank at the cast cove,
east gulcb, sorLtheast bcnch ancl l'est sitle
of southeast cove. lleavy forutains burst
alorg the ezrsterl base of the ri.est cr:tg
urass anrl olhers undel thc north ram-
palt, antl there l-erc occasioual heavy
outbursts in the centcr, in the southeast
arrn antl at the southrvcst tunnel. Stream-
ing rvas fi'onr southn.est to north atlrl
from the center to southeast. The sonth-
'nest cor.e occasionally hroke up l'ith
ntuch turnult. I3lue flzlmes rvere playing
at thc ccntral cor.e ancl frorn cracks above
thc lake at the cast gulch ancl at the
southl'est turrnel. 'l'hcre rvas a glowing
antl fliokering vent on the floor of the
ccntral cor,e back frorn the edge of the
lake. No glorv \vas secn in the I'est cone
region. Everything indicated prolouncecl
rlslng.

The seisrnographs of the Whitney Lab-
oratorv, for thc rreek cnclilg December 7
at 2 1'. trr., lraye registnro,I I lrree lqpll
earthquakes, trvo of thern felt at the
volcano, respectivcly about 12:50 a. m.
ancl 10 p. m., December 4, ancl the thircl
very snrall about 8:10 p. m., December
2. There have been other small jarrings.
Ilicroseismic motion has bcen moclera-tc
and volcanir: vibration normal cxcept for
a fer'' spasms December 4-6. Tiliing has
furrhcr'I'ccolerc(1. rlith sujnging of the
penrlttltttrrs to tho south arll trc* ,lrrring
thc lveek-

VOLCANO OllslrlltVATORY, Dec. 15,
1917.-During the l'eek eniling I'riclay,
I)ecenber 14, 1977, thc central group of
crags in llalcmaumau bas maintained its
great height ancl has risen strongly, es-
pecially at the southeast, v-hilc the liquid
lzrke has relatively subsitlccl so as io ap-
pear frorn 15 to 20 feet belon' the mar-
ginal bcnch at thc southeast covc. The
nost rapirl uplift of the crags took place
betrvcel Deccmber 8 anrl December 10.

On Srrturday rnorning, December 8, the
east crag and the rvirole snrlmit borly of

the ccntral crag \\ierc pJainly in vicrv
frorn thc Obsclvatory, and in the aftcr-
noon the lakc lvas vory quiet l,ntl crustcil.

On I)ecernber 9 at 6 p. rrr. tlere was
mLrch movcnient in the crags, f al.ls of
rock took place, antl thcrc was sti'ong
fonrrtaiuing and streaming activity. The
lake appearccl lol antl the crags high.

The next rnorning, Decenrber 10, it r.as
clear that strong rising of the crags harl
taken 1i1ace, as they protluiled still far-
ther above the cclgc of the pit.

On Dcccrnber 11 betrvcen 8 anil 9:30
p. rn. thc fnrnc las ilens:, the crusts
over the lake wcre thin and ltluish flanrcs
rverc abunclant, espccially at the south-
east g1'otto. lL'he inner bench appe:rrctl
frorl 12 to 15 feet high anrl the spatter:
gt'ullocs of l hc sorttlrcasl cuyn ha,l cot-
lapsecl. The inncr bench hacl faller arvay
also at the central ancl east coves. A.
very l'ide bench l:Lacl formerl at the east
base of the southeast crag so as to Lrniltl
out a point rvhich narronerl the chalrel
there. Strearning in the main lake rvls
from southrvest to north, altl in thc
southeast core \\-as tol,arcl the usnal nrrr-
ginal fountains therc. Therc r.as also
occasior:Lal streaming in eviclencc torvarcls
the grotto of the certi'al cor-e, anrl )torn-
bardment at the north rampalt I'as frc-
quent. Occasionally thc east cove cr"ust
brohe up anr'l a fountain becarlc actir.e
at the north base of the soutireast crag.
A fa]l of innel bench material on thc
cast sicle of the southcast cove macle a
conspicuous $-avc against the point op-
posite. Heat from the lake wzrs strong..

On Wet'lncstlay, Decembcr 12, 1917, tt
11 a. tn., the lake was heavilv crustcil,
'rvit h irncl I'ark alrnosr 20 lnoi lrigh.
llhere las rapicl streaming into the cin-
tral cor-e and activity on the l.est sirle
of thc southeast cor.e. Tlre summit rc-
gions of the southeast crag and the ccn-
tral steeplc hacl bcen scaling off ancl tho
central cove seemeil morc tleeply inclcnt-
e,l. 'flrc ul,lol benclr rrrrrlcl tlro ax56 l5-
lant1 crag rvas nrostly gone anrl a nc*'
itrnct' bcrrclr six or oiglrt fcpt lorr cl rr.q
lorming. Drrlirrg r hr.elk-rr1r ser.cr;tl srn:rll
centrai forintains formecl. -

On Decembcr 13 at 11 a. m. clusts rverc
vcry thick and fume hacl diminishccl, but
tlto n,ut*1', ol tha sorrthcast cove sncmr',1
highcr. Tt q'as cvident that rising hail
taken place, as a crescent-shapctl spattor
rlonrc harl fonned on the sonth Jtank an,l
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the southeast grotto n'as curtainetl u'ith
u'i,lt.xurl .long slalactitos, $hile the op
pusite grotto rt:ts cttt taine'l tvitlr slor'l"t:
stalactiies. Strearning rvas torvarrl thesc
glottoes around tlte long point of the
iorLlhcast crag, 'n'hich ha,cl greatly nar-
rorvecl the channel leacling to this cove.
Another large horscshoe shapetl spattcr
cole had been built on thc north siile
of the southeast crag rvithout present ac-
tivity, ancl the crag above shou'ecl scars
of recent falling arvay. From the north-
east a largc tunnel coulcl be secn on the
north siile of thc central crag about 20
fect rvicle antl l0 feei high' There rvas
occasional activity here, but generally
thele u'ns little noisc ancl most of the
activity was at the southcast' '1.'ltc cen-
tral crag appeirrerl to be crumbling antl
iifting so as to tilt up thc slabs of re-
cent over'florv crust in the ralley cast of
it, the botorn of ivhich in turn scemerl
to be subsiding. This l'oultl chcck l'ith
the supposition that thc rise of the east-
eru point of the southeast crag intlicated
continuecl tilting olcr to the rvest of that
crag block.

On Decen,ber 14 at 5 p. nr. the lake
rvas again heavily crustecl altl lotr'. A
block of the $,est bank of thc southcast
cove had fallen in. There rvele occa-
sional breakirgs-up at thc southeastcrn
grottoes. The bench point of the south-
east crag harl brokcn into slabs aud a
still lowcr inner bcnch l-as foruting at
the take's et1ge. There l-as occasional
fountaining lith inrush to thc bank on
the north side of the southeast crag and
also uncler the cast islancl crag. Thc
central chanrel rvas crnsteil ovcr, ltut tltc
crusts at the castern cor-es occasionally
brokc up. Strcaming flortr thc sonth-
lest into thc north artr continuetl in-
cessantly, cnding in borr.rbarclmcnt at the
lorth rampart, anrl occasional central
fountains migrated along l-ith this
stream, Ai 6 p. m. therc rvas spectacu-
lar cracking antl founrlcring in tlte south-
east cove, inauguratcd by thc bursting of
blue flames throtgh cracks in the thich
crust, and there l'as lcft for a time a

tlrin brilliant skin olcr the Jiquirl. Fl:rmes
\r,ere very conspicuotLs at the grottocs,
anrl al alrnost steacly flame playct'l front
a hole a few feet above the southeast
grotto. The tunncl untler the north sitle
of the ccntral crag nas rlark. An ala-
lanche rvas heartl from the northeast cove

1:lil

region. The southern ancl nortltcastern
plisstirc ridges seernetl higher, but tbe
rnargin rif thc central co\:e \vas vcly lorv,
only about four feet abovc the lake.

ln tlie \\rhitncy Labor:rtory tluring the
u'oek ending I'riclay, l)ecember 14, 1917t
at 2 p. m, one local earthquake 'lvas

rcgisteretl about 1 a. rn. December 11,
ruhich r-as felt at the Observatory as a

short fceble shock. Xficroseismic motion
has liecr moclcrate and volcanic vibration
normal, rvith a fel' stronger spasrns on
thc 7th, 9th antl I2th. llilting, 'which
has bccn fairly strong of late to tht:
south ancl mocLcrate to the west, changerI
gradtally to an easttvarcl and nortltrvaltl
tendency on Decen:Lber 13-14.

YOLCANO OBSEIiVATORY, Dec. 22,
1917.-Dnring the l'eek entling I"ritlay'
l)ecernbcr 21, 1917, the IlaleInatmau col-
Lunn has reached a culrriination closely
:rccortling l-ith the sojsticc antl theroafter
has subsicleil. Both the liquitl lava of
the lake altl tl.re group of central crags
]iave trkcn part in the mor.ernents of ris-
ing ar.rrl fallirg. The great crags in the
pit have been plain)y in viel' from tlttl
Obscrr-atory ani[ rei'y conspicuons in
their relief above the lirn of Halemau-
nau. High gas pressure n'ith hissirgr
overflon' anrl construction of rnanl' bortler
cones reachetl a ntaxintunt ori X[onr1a"v,
Deccrrrbeir 17.

On I)eceinber' 16 at 2 :45 p. m. the
inner ber:rch at thc central cove rl'as onlv
tn'o feet higli ancl the lake tras cmstetl
antl very quiet, r.vith much funic. [t lvas
cviclent that the centlal crag rnass harl
risen ancl was well abole the level of
the edge of the pit,. but the soutlteast
crag hacl been tiltirig farther to the
north and falling arvay on th:rt sidc so
as to rlestroy .its sumrnit peaks :rnc[ lol-crr
it. It rvas eviilcnt that the floors bor-
rlering the lake rvere risirg, especiallv
or the northc:Lst and south.

On l)ecember 1T at 4 p. rn. thc laker
l'as in thc mitlst of a spasm of violcrt
rising, ancl driring that tlay overflons of
the lake margin hail taker.r p)ace at thc
castern, central and northl.estern coves.
The latter hatl overflowetl a large aletr.
'lhere l.cre trveh-e bortler cones of cres-
cent form in different pai'ts of the lake,
all iri process of constluction by borrler
fountaining antl ovcrspatter. At thc
southeast eove the lake rvas nithin trvo



feet of overbrimming the ranipalt. In
thc north centlal region thcrc u,as a large
fountain continuously acti\-e, an(l the
streaming nas tlierc northrvard, l.hile in
the southeast arm it n'as sonthrvard, Thc
rrorthrvest and rvest cone localities on the
stained antl smoky floor west of the olcl
crag mass, were both glorving under
blorv-pipe action fron beneath, the rvest
cone evidencing this by puffing, the other
by continuoris hissing. The northrvest
table crag showecl collapse of its south-
ern half anrl farther uptilting of its
northern half. The east leclge at thc
lahc margin n-as clistinctly highcr'. A
cru tain of stalactites hung across the
centlal groltri.

On Tuesilay, December 18, at 2 p. rn.,
the maximurn activity appcarccl to havc
been passer[, fumes rvcre thicker, therc
n'as little fonrrtaining and the southeast
arm r{.as stagnant. At 2:15 thcre r,ert
three active boriler grottoes east and
southeast, but othcrl'isc thc lakc \vas
beavily crustetl. The southeast rlorne
grotto $.as cur{ained anrl quiet, rvith
mnch snroke rising f rorn its summit.
Irom 8:30 to 10:30 p. In. thcrc rvcre
open grottoes at the central and soutb-
ea.steln coves ancl on the west sicle of
the rnain lake. Subsidencc hacl procluccd
long stala,ctites hanging from glorving
margins r.here the lake lapperl against
tlre crags. 'lhc stalactites rrerc ih'aggctl
with the florv of the currents which
streamed into the sevcral cor-es, I,'our-
tccu fountains rrere in action rvith the
usual fluctuations of grotto fountaining.
Th: cast ledge rl'as rising strongly, and
the channel leading to the southerst
cove hatl rvitlened.

On l)ecember 19 at 4 p. m. thc lake
appearccl relatively low anr-l srnoky. The
northrvcst cone area still shon-ei1 glol.-,
but not the rrrest cone, ancl pulling at
these placcs hacl ceased. At the west
cone there was noise of collapse hcard a-<

though rocks 'n'ere falling into crcr-asscs.
The southe:rst l-rcnch appearerl nine feet
high ancl the central cove bench six feet
high above the lake, whilc the lorrest
inner bench of the point of tbe sotth-
east crag n'as three fect high. 'lhe lake
was mostly crustctl orer. There ryclc oc-
casional fcuntains in the north arm and
mitltlle region, antl there rvas grotto a.r:-

tivity east anrl sontheast anrl against the
south sit'le of the east islancl crag.

Streaming rr'as as rlstlal to thc southe:rst
and north, and there was bonrbartlment
at the north rampart. Dense smokc rose
from thc south cclge of the southn'est
covc. '1'he northrvest cole n'as narrolY.
anrl the fresh olerflol' floor stoocl six
feet above the lake. A11 the spatter
crcscents of Deccmber 77 stood high
abovc the lake as rampart humps at the
eclge of the inner bench clesertecl b.y the
subsitlecl ]ive lava. 'Ihere lvas sonte
hissing from the southeast grotto cLll'-
tainod rvith sta'iactites across its facc.

On Thtrsclay, Decernber 20, the high
certral crag rnassr by measurement frorn
the Observatory at 9 a. m., shorverl fully
25 feet of its turreted upper portion
above the rear eclge of thc pit as seen
flom a clistance. This rvas thc ma,xi-
murn lift of these crilgs for this periorl
of rising, anrl the maximum hacl been
helcl for the prececling tr,elve hours. Tn
the afternoon of Decernber 20 the crags
rvere subsiding, ancl for the ncxt tn'o davs
they sank over four feet a da;', Thc fol-
lorving rvere thc measnretl vertical
rrnorrnts ol crag shorving on srrccessiro
clays :

Dec. 19, 12:30 p. n.-21a/2 ft. shol'ir:Lg.
Dec.20, 9:00 a. m. 25 ft. shorving.
Dec. 20, 4:30 p. m.-23 ft. shor,ing.
'Dec. 21. 9:00 a. rn.-l 8 ft. showing.
Dec. 22, 9:00 a. m.-14 ft. shorving.
On Decenrber 20 at T{alernaurnau thc

lake rvas stiJl sluggish a.nt[ fa]ls of rock
Nere scen at thc southeast crag and thc
east islartl nrzrss.

Or Frit'lar', Decembor 21, 191 7, at 4:20
p. m., measurement rnacle the rleprcssion
of thc lakc 92 feet belorv the southcast
rirn of Halemaumau. The position of
the crags' su.mmits was as follo\vs: Clen-
tral crag, 7 feet above edge and 8 fcct
lorver than on the previous dav; cast
islanrl crag level n'ith etlgel southeast
crag 27 feet bclorv edge; east leilge lJS

fect belorv cdgc. The olerflorv floor of
tl're central cole \yas 15 feet above tl.re
lake, making the maximum lcvel attain-
ecl by the lake on Dccemher 17 approx-
irnatel5' 77 feet clogrr. On that clate the
lnke hacl riscn five feet above the ler-el
of December 7. On the mornirg of De-
cernber 20, u'hcn thc crags attained their
maximurn, the central anrl cast islanil
crags had both risen :rbout 12 fect since
Decrrnber 7-aleraging a little less than
one foot pcr day. Thc movemcnt, how-

135



cYer:, \yas lty Ito rrrclllls nlriforttr. The
accortlarrcc of tlte ltaxirrtnnr lith the sol-
stice rv:rs siriking.

Orr l)ocembei' 21 thc lake appeared
16v, Lrnt much gas had accumulat:il be-
lcath the thick crust and occasionally
brohc tlrlough it rvith a rush. The crtst
clrcket'l l'ith clanging noiscs. ifherc l'erc
cal-elns rcYealed at thc ccntral cove and
at the rvcst sitlc of the southeast cove.
r\t tho southcast grcitto the crust \as
hearirg anrl the corrfiletl g:rs occasion-
ally brokc out with flarnes. Boi'tler fonn-
tails pla,l'e<l against the north base of
thc sontheast crag antl the south base of
thc east islald rtrag. Str"caming n as
north in thc rorth arur. Iive fountairrs
l'erc in action at 5 :20 p. m., tltree in
the southc:rst rcgion antl onc each at thc
loltir anrI soutltl.cst. About 9 p. rn. a
hr-ravy fall of lhe lholc soutlr tnargin of
tlc southeast cove took place, altl tlur-
irg thc er-erirrg thc Iakc l'as subsitling
antl othcr falls of rock rvere hcarfl.
Strorg uplift l-a,s evident at the cast
lcdge, thc south crag anrl prcssnlc ridge,
thc northerrr smolie cliff ancl at the rem-
narrt of thc rorthivcst t:rblc. Thc inner
bcnch had fallcn al.ay at thc cast cor-e
:,Lrrrl at thc cast gulch, thc lattcr norv
iltlcltcil as a corsitlerablc covc. Rocks
lerc falling thcro and fronr thc nortir
sirle of the southeast crag, ancl one
srrall slirle \\-as scen in nrotiorr at the
cast curl of thc highcr 1t94 lec1ge. Thc
long point nr:r.hing out southcastl.arr'l
flom thc soritheast crag lo1\r exhibiteil
fout clistinct benches prorluccil b.v thc
grarlual orertunring of thc crag to the
rorth. Thc lorvest of thesc l.as onlv four
feet abor-e tlie lake. !l'hc lorthl.ard ro-
tatiol of the rlass hacl causetl a fall-
ing off of the whole sumnrit region on
thc north sirle so as to m:rkc that side a
flat Jlloken snrfircc. The east 1et'[ge nas
nol' nearly as liigh as the southeast
sl]f ll.

For tho leek eriling at 2 p. rn. l)c-
co:nblr 21, 1917, ro Jocal earthquakcs
liare J.rccn registererl on the seisnrograms
flom tlc \\rhitney Labor:rtory, lnrt onc
pou't-rrfu1 ilistant earihquake of the
''wor'kl-shakirrg'' class was registereil
about 7:40 tr. rn. Dccember 21, Ilal-ai-
i:rn tinre. The prcliminary ph:rse of this
rccord rlcvcloped grat'lnally and its clu-
lation l as sonrcrvl:rt clonhtfLtl, Inrt an
approxinrate cstinratc n'oriltl m:lkc the

1;]6

centel of the rlisturbance only 1300 miles
21'1y-about the tlista,nce of lanring
Islantl or Iraysan Islanrl. X{icroscismic
motion ancl \'olcanic vibtation havc botli
increased rnorlerately cluring thc r,eek.
The tilting has progressecl rvestrvald and
nolthrvarrl, but not strongly.

VOLCANO OBSIIRVATORY, Dcc. 29,
1917.-Durirg thc rveek encling Friclay,
I)ecernbcr 28, 1917, thc lava colunln o1:

Halemaumau continuerl its subsidencc for
a time, but on lJecember 2.1 it resnmctl
rising lery much as before the solstice,
so that at the en(l of the rvcek the r1e-

pl'ession of the liqriid lake las only 75
or 80 feet an.l the central arcl cast island
clalls rrere again $.ell abo\.e the lcvel of
the edgc of the pit. The solsticc periorl
has been markerl by several heavy carth-
quakcs registered on the seismoglaplrs
flom origins a long clistance a$.ay.

On Saturrlay, I)eccmber 22, in the
nolning, thc lava lake rvas lorvcl, locks
rvere falling from the north sjt'le of thc
southeast crag, antl therc rvcre calclnoLrs
operrings on the l'est siclc of thc south-
east cor.e antl at the central oove.'Ihcrc
\\'as a new innel bench trvo to three feet
above the lake. Snrokc l.as incrcased
ancl the rampart n'as cra.ckecl on the
s.cst sicle of the southeast core. Thc
crag summits as seen from the Observa
tory l'ere much lon'er. A r-cry heary lo-
calizerl rainfa]l a,bout noon o\-cr lh,eka-
huna bluff on the lvest sirte of Tlilauea
sink prorlucerl a remarkablo t'loultle l'a-
tcrfall tlorvn thc face of thc cliffs uniler
lll'ckahuna, t1railring olLt fron the l'ash
valloy back of the southcrn bench of
thc cliff. .The I'aterfall continuerl somc
thii:ty ninutcs, more or lcss.

On December 23 the crags wcre sta-
tionery and the fnmc sornel.hat thinner,
a,s thongh the subsirlencc l'ere arrcstccl
or the lake l.ele rising.

On Deccnber 21 at 5 p. nr. thc crags
r,ere much lo1l'er. The wcstei'n suntnrit
of the ccrtra,l crag hacl falicn ar.ay antl
thc east pcak las non' the highcr anrl
its tenrlency to over.hang torvarrls the
south apltcared increaserl. From the
southca.st station thc la,ke appearcrl tu-
multuous, some 20 feet below the floor
abover the soutlreast cor,er alrl gencral
clacking anrl founrlerirg anrl eastcrly
strcaming tere in progress, r.ith twenty
or more fountains, open tunncls in the
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co1'es and stalnctitcs harging arotrnrl the there las bombalhncnt agailst thonorth
lake shores. llhc tunnels rvero at the rampart rrt[ thc ]ake l'as noisy rvith
east covc, nith quictly glorving intcrior, priiling, plashing, hissing, rumbJirg in
orr llre _rrn.f si,le of llrc solttheasl colc, llrc carnrn., an,t clrcklng clrr*1.. A
rumbling ancl activc rvithin, ancl at the glimpse of the tlistarrt roithu.est tablc
ca.st gulch. Iivc uptiltetl benchcs ttcre summit suqgestecl that it tratl riseu. I,'ronr
non' ,liscerniLrlc ftom 1op to I'ot1o n orr llrc easL sli.liol lro actilii.l' rr:rs se rr irr
thr: southeast crag, the lol'cst onc being the eavern on the north sidc of tho ccu-
only fir,e feet above the lake. tral crag. Pu{fing rvas heartl at tbq

Irrorn thc southrvest edgc of the pit a ncirtheast colc alrl fltirn thc cavcrn of
quiet glor,r'ing cavern \1ras seen at the the central cove. Ser-eral falls of rock
northeast cornel of the southu'gst cove took place frorn the facc of the oast
leatling untlcr the certral I'allev. Part lec1ge antl from the rorth facc of thc
of the roof was seen to fall into the southeast crag.
l:lla belol', artl there l.ere scveral srnall On Deccr:nber 2li at 11 :30 a. rn. conrli-
falls of rock fron the south face of the tions Nere changecl antl the signs of ris,
central crag mass. Streanring rras north- ing 'n'cre unniistakable. The fumc rr.as
rrarrl ort of the southlrcst cove throLrgh thinner anrl the crags rvere highci'. Thc
a very narro\\' channcl sorne 25 foet cleep, southcast artrt tvas crusterl ovcr anrl a
rvith an active grotto in its ortcr bcnt1. ncrv inncr bcnch hatl becn forlncrl cn-
1l'herc I'ere lilaces ilcnscly snrokirrg in the tircly submergirrg the iower helch of
sontllvest floor ancl the south pressrre thc prcvious clay at thc point beneath
litlge. Hissing rvas lleard occasionally the southeast crag. The nerv bcrch stoorl
florn thc clirection of the southwest tun- three feet above the lahe. 'Ihc cavcrns
rel. Therc was a staincd area cmitting wci'e qirite subuergecl antl l'ere repl:rcecl
blue famcs at the castcln en,l of f[c )ry slrnttel gi'ottoes at the east gulch, thc
plcssure ridge, suggesting the prcscnce ccn.tral cove, the cast colel, and tho
of a car.ity belon'. Ort in thc northern, northeastcrn alcl western sitles of thc
$-csteln anrl centr:rl parts of the lakc southrvest cor.e. Both the latter anrl the
rtine fountains wcre countetl, some of southeast covc \yere cnrstetl over. Therc
tLen continuous in groups on the s'est lvas an actit'c grotto l'ith short stalac-
sir'lo of the east islancl mass. This was tites on thc west sir'le of thc sottheast
a ttcl' fe:rture tlistinetive of a rlefinitc cove. Four ol fir-e contiurous forutains
subsidence. !i'he roise ruas that of a playecl in the central rcgion antl il thc
contirluous p)ashing, and the fountains north arnr. Puffing coulrl be hearrl frour
threu' up rruch spray ancl high flilgs of thc grottocs. The l'cstcrn cones \r-cl'o
nrelt. Both the north alm xn(l south- lot anil frming. Thcrc har'l lbeon :r
I'cst cor-c regions l'erc crusted rnost of fresh fall from the stconrl bench on thc
thc tirne. No glon'coulrl be seen nea,r the south side of the southcast cmg siucc
lcsteln concs. The benches arouncl thc the previous clay.
rnitlille region of tlrc la.ke ncre irlegular, Tt sholltl be noterl that therc has been
15,.20 arcl 30 feet high. rr. uch falling latcJy of rock frorn ilreAt 5:ltO p. rn., looking flom tl.re solth- high cdge of rralemapnal abolt whrro
east, four fountains rvere itr action in the greit crc\:asscs on thc souilrrvcst
thc central region and one each in the emerge into the pit. Thc tumblc of
g,r'ottoes of thc ccntral and sontheastern broken rocks is scattereil on the brokcn
cor,cs arrrl on the south sicle of the east anrl cracked floor. ltcncath.
islanrl. rn the ce'tral car-crn thcrc was on Thurstlay, l)cccmber 27, 1grl, tt
c,,irtiruols . fountaining, inl ard stream- 3 p. m., it rias rairry ancl foggr,, brit,
inq, high incantlescence and rnuch bub- neverthclcss, it l'es er-itlcnt tLi.t botll
)rling. Tbcre l'as outrrarcl streaniilg ltrke ancl crags rvcre highcr. Thc lakc
frorn _nndcr .tire _high cast island crag was hearily crusterl, tlre only ,pen placo
anr1 alonE the shore to the east cove hcing a small alea on tlie ivcsi sirle of
turncl. _Occasionally plolongecl hissing the ioutheast cove n-herc the fcry laya
rvas hcaril irr the sontheast cole rrlrere the stleenrccl into thc southeast tnnnel. llllrcrc
gas forcld its rvay from rnclcr tlic erlge was also craeking anil founclering at thc
of thc clust lltich coveretl tlte greater margin of the eist cove and occasionallv
part of the southeast arrn. At 5:30 p.m.u,some actir.ity brokc out at th.: east gulcli.
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A nerv inner bench hatl formed about one
foot high above the lake, and this rvas
a r-ide platform at the east cove anil at
the point of the southeasb crag. The
lake was gaining on this crag, which
showecl norv only three inches in its pro-
f.le insteac'l of five. Again the northwest
table crag appearecl very high as though
rising.

On December' 28 the crags were clis-
tinctly higher. At 2:30 p. m. the inner
bench stoocl trvo feet above the lake,
rvhich was rising, lvith activity at the
central cove. At 2:15 tlterc was foun-
taining in the north arm, ancl at 3 p. m.
the southrvest arm was seen to be broken
up, lvith a ferv fountains in action there.

During the 'week encling at 2 p. m. De-

ccmber 28, 1917, the instruments of the
Whitney Laboratory have registeretl one
snall local earthquake about 3 p. m.,
December 21, anrl a pronorinced clistant
earthquake at 11 a. m., Harvaiidn time,
on December 28. The forephase of this
scismograrn is inclefinite owing to heavy
microseisms, so that the clistance of ori-
gin is not clearly cleterminecl. Micro-
seisms became very strong after the 24th.
Volcanic vibration ancl movement of tilt-
ing have been moderate, The clistant
earthquake of December 28 may have
been one of the Guatemala shocks re-
ccn{ ly reported.

Yery respectfully,
T. A. JAGGAR, Jr.,

Director.
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I{AWAIIAN YOI"CA}TO RESEAROII ASSOOIA.
TION.

This society is a yoluntary one, maile up ol sub-
.crrbers to scientific rvork which is being executed
by Dr. T. A. Jaggar, Director of thc Harvaiian
Volcano Observatory, \iolcano House, P. O., Ha-
I'aii. AII scientific exchanges should be sent to
this address.

In 191? there are about 150 subscribers in lla-
waii and elsewhere, firms and individ.uals, A
group ol firms anil persons in I{ilo built the main
obselvatory building in the spring of 1912. 'I'he
work was lounded by the Massachusetts Institute
of Technology. Publications to date have been
weekly reports since the surnmer of 1911 now re-
plinteil in Honolulu in monthly form, 'Ihere are
also special reports, printed from time io time.

The rveekly bulletin as it appears in the lIono'
lulu Adr.ertiser is reprinted as a leaflet and sent
to regular aDnusl subscribers to the work of the
Association. Ir. A. Thurston is presid.ent of the
Boarrl of Directors of the Association, antl L, T.
1'eck is tre&surer. New subscribers who are
interested in volcanoes vill be welcomed in the
Association. The Association aims: (1) To re-
cord volcanic actiyity and earthquahes in Ilawaii;
(2) to attract scientif.c men hither for special
studies; (3) to promote the establishment of
volcano observatories all over the world. The
lnnual dues of regular members are $5; pairons
of the Association subscribe larger amounts.
IVHITNEY LABOR,ATOTiY OF SEISMOLOGY.

The Whitney Laboratory of Seismology, nam-
eal after an endowment funcl of geophysical re-
search held. by the lfassachusetts IDStitute of

'I'echnology, iu mcmoly of Caroline ancl Edrvard
\\rhitney of Boston, is equipped s'ilh tlvo Bosch-
Omori 100 kg trromometers rcgistcrirg N-S ancl
ll-W motion, a heavy C)rnori tromonetcr register-
ing E-W notion, anil an Omori "orclinary Seis-
mograph" designed for registering strong ealtl:-
quai<es in all three cornponents of motion. These
are seated orl concrete piers in a closed basement
room having practically constant temperature, bc-
neath the chief Observalory building near the
hotel. Time is referred io a rateil chronometcr,
checked at iniervals b]'solar observations with a
transit. Boih iDstlurncnts are loaned by the Col-
lege of Harvaii. Ilawaiian standard iime ( H. S.
T. ) is 10 hrs. 3 0 rnin. slower than Greenwich iime.

CANCANI SCALE OF SEISMIC INTENSITY.
Dxpressed by acceleratiors measureil iu milli'

meters per second per second.
I. fnstrumental ...,...... 0.0

II. Very slight 2.5
lIL Slisht . 5.0
IV. Sensible, mediocre . ... . 10.0
V. Rather strong ..:...... 25.0

VI. Strong . 50.0
VII. Very strong ,. . 100.0

VIII- Ruinous .,,....250.0
IX. Disasirous ..... 500.0
X. Very disastrous .......1000.0

XI. Catastrophic ...2500.0
XII. Great catastrophe ... . . .5000.0

Grade IY. is ortlinarily the minimum perceiyed
by the senses; and in grade XlI. the acceleration,
or rate of change of motion (jerk) reaches that
of terrestrial graYitation.

2.5
5.0

10.0
25.O
5 0.0

1 00.0
25 0.0
5 00.0

1 0 00.0
2 50 0.0
5 000.0

10000.0

In the standard form of report the naximum rntensity or acceleration, designateil by the syubol a,
or max. d, is given in the conventional rnit, the illilligal l'he milligal is a measure of acceleration,
Buch that 1 nilligal : 1/100 mm. per sec. per sec. : 10 1l per sec. per sec. The Cancani scale, here
itefineil in terms df millimeters per-sec, per sec., can therifoie be expresscd in milligals by uultiplling
.rcb ol thc nubers by 100,
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