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Xo. 1 

At the lYeginning of the ~,ear conditiow· w<'re ver.v quiet at ·Kilauea with 
ha rd ly any change at Ilalemaumau pit. On!~- tll"o ve r.v feeble seismic clisturb­
,wrcs were r <'gis terccl on the· seismographs at Kilauea Observator_v fo r the 
"·eek <' ncling Januar_v 2. Beginning January 5 there was ma rked increase in 
avalanching in H alcmaumau pit at the south ,111cl southeast walls. 'l'his ava­
lnnching was continuous for several clays, r eaching a climnx at noo n J a nuary 
JO when a section of the southeast r i m n bout 100 feet long fell into the pit, 
just opposite the roacl termin us where visi tors stnncl . 

The breaking all"ay of the wall at times ,m s tontinuous, much of the south 
rim changed its shape, :incl a large frac·tion of the lava floor of the pit was 
buried imder debris from a b ig a,·a.lanchc the 111orning of January 7 that car­
r ied a\\"ay the south sun·eying stntion. 'l'hc grouncl back of t he tourist stand 
was badly shatter'<'cl, and b,v Januar.v 8 one crack had \\"idened over a foot. 
'l'he avnJnnc·hing appea red to progress fron! ~onth to southeast. or iginating part 
wn~, clown the wr,ll ancl undermining the u pper rim. The ""eek ending .January 
!J p rnduccd 16 vcr,,· fe'Chle instrnmental ea r thquakes, mostl_,, at the time of the 
beginn ing of t he avalanches Januni·y f\•6, a ncl at t he sa.me time continuous 
tremor occurrc<l which cliecl out on t he !)th. The folloll"ing week p roduced 'Cigh t 



instrumental jal'l'ings, the strongest of which coi ncided "·i t h the big avala11che 
Janua ry 10. A distant ea r thquake was recorded J anuary 12 begin11 ing 1:-12 p. m. 

After Januarv 10 t here were a few small slides and a little steam was seen 
emerging from a · point on the sou th wall about where the slid ing had originated. 
'.!.'he w eek ending January 23 produc'ed one s lightly per ceptible ear thqua ke and 20 
other very feebl'C ones, with s pells of con tinuous l remor. Halcmaumau re11rn inecl 
unchangecl at the end of Januar.v, t he b.st "·eek yielclecl 10 ver,v feeble local 
seisms and fai nt-er spells of tremo r. 

DISCUSSION OF SPECIAL FEA TURES 

The recurr<'nce in the first part of Jnnuar_v, 1929, of i ntense avalanch ing at 
H alemaumau, bri11gs to mind t he occurrence of this phenomenon t he first par t 
of J aJ1 uar,v, 1928, when t he welling up of laxa from cracks in the floor was 
attributed to t he pressul'C of landslip material. As events hnve proved since, 
the Janua r~·, 192!), landslip was destined to be fol10 11·ccl b.v a 11-telling up of lava 
u11cle1· strong gas p ressure l!'ebrna ry 20, 1929. 

'.!.'he landslip of the sou th-sou theast wnll of J929 wa.s almost di redly oppos ite 
the lm1dslip of the 11orth-nortl111·cst "·all of 102 . Both half cov'erecl the floor 
with t he ir debr is. 

'r he explanation given in t his Bulletin of the welling up of la,·a in Januar.,·, 
1928, was to t he effect t hat the hca,·_v " ·eight of 111at'Cri,1I weighted clown the 
crusted pool of Jul,v, ]927, where th<'rc wa.s live l:1\·a belo11·, :incl forcecl that 
lava up cracks. '.!.' he wri ter is now cl is posed to ha n: ·ome doubts of t hat ex- . 
planation, and to believe that it is possible the ver_v feeble lava eruption of 
,Tanuary, 1928, the S<'ismic events, and th'C avalanches 11·ere a.ll equally t he 
results of magmatic d isturbnnee. 

If the reacler will refer to Figure -17 of this Bulletin for December, 1927, he 
will S'ee that earthqualrns increased in frequ<'nt,v b_v months beginning October, 
]927, fro111 76 to l9J, 2±3, H9, a1Hl J 65, the last being the figure for Februar.v, 
l928. 'l'he December tot a.1 of 243 w,1s clcrivccl in part front a series of spas­
modic t r emors Dc('ember 3, -i, nnrl ,'j rl<'sHibecl b.v the seismologist as "so 
definitel,v of volcanic origin that e ruption of one of the volcanoes scemecl both 
i mminen t and certain. " (Bull. XY, ]2, 97.) This frequency jg four times th•a 
normal for an 01·di11:ny month. 

Inccss::rnt slicks nnd ocrnsio1rnl big ;n-:d,111c·h c~ 1,egan nC'ar the en cl of De­
cember, 1!J27, and continued to the time of the cri~i of January 11. Dmi11g 
fo ur 11·e"C1<s there 11·:is acc u111uiatio11 of more thau 8 seconds of southerly tilt, 
which c·hnng<'d to sl ight norther!.,· after the hig :1xaland1C'. 

V OL CANIC CONDITIONS IN .JANUARY 

Activity of H alemamnau and General Notes 
The fi re pit of Kilnuea r emained without new lava throughout the month, 

but the excessive tilts to the north and cast " ·h ich hacl been recorclecl in Decen1-
bcr were p 1·obably connected with mng111:1tic movement under the bot tom of 
the pit. Th is culm11iatecl in a series of avalanches at the southeast wall of 
the pit d uring th~ first week of Januar~•-

These avalanc hes ,lcstroYcrl th<' rim station nt the outhea t where the pi t 
was ordinarily i nspected b~- travelers, and hig cracks formed back from th'C 
rim and olcler 011es 11·idC'necl. It became necessnry to change the trail to encl 
at a station far ther nor th . 

Th'e two biggest slides were on .JanuaJ·y 7 and January JO, ancl the former 
one sta r tecl a la ndsl ip in the south talus cone " -hich covered much of the lava 
floor of 1927. The south Slll"\"C,'"ing st;ition on the r im fe ll in. 

Small slides co11th1uecl during the month. and the mcasm"<!cl widening of a 
crnrk at the fo rm<'r stat ion continued un til Jan uarv J . Thereafter little hap-
pened that was unusual. · 
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JOURNAL JANUARY, 1929 

J anuary 2. At 10 a . m. inspect ion sho11·cd no rlrnnge in Halemnumau. 
January 4. At 9 :4 0 a . 111. nn avalnnche frorn the sout.hcast wall wns henrrl 

and sent up d ust, a.ntl at 10 :05 a. m . thin d ust rose from n slide 0 11 t he north 
wall. 

J anuary 6. Thin dust was seen rising front the pit many times during the 
cl:1y. 

· J anuary 7. At 7:40 n. m. the loud rn111 ble of an avnla nchc 11·as hea r d t11·0 
miles aw1w at t h o Obscrvn.torr :incl at the hotel. 

At :30 a.' rn . a hotel guc'st repor t.eel the openi ng of new crncks 1ie:1 r the 
touri st station on the south'<'nst 1· in1 o.f ITn lemaumau. Inspect ion at !l :30 a. rn. 
sholl'ed that the whol e of this outl ook are:1, on the southeast rim. hitherto 
regarded ns on e of the st ron~cst <'clge~ of the pit, "·as hro k'Cn by n dangerous 
netlrnrk of n'Cw crack s of all s izes. 'rhc floor of the pit was half covered b_v 
a landslip from the south talus, whic h had b"Cen started b~• nvnlanches from the 
wall a1>01·c. The south rim 11':lS indented ""he re it had caved awa.y, ancl t he 
sun·eying station ther e hacl fallen in . As ~-ct there "·as no sign of pronounc'C<l 
av::ilanthcs under the southeast crnckcd a rea. At 11 a . m. 1rn111e1·ous avaJanches 
hnrl occuned s'CtHling up thin dust at the south 11·:111. A large block under the 
SSE. rim \\·as standing out ll'hcrc the mnt<'rinl hnd nacked away from the 
wall. The continunl slides had originated nbout on e-thir cl of the way clown 
from t he top of the ,·.-:di. 

J anuary 8. Vc1·.1· frequent slides cont inued to fall frnm the south \\'all. A 
large ava.lanche cloud of dust rose from the pit at JO : lJ a . 111 . Measuremen ts 
at the cracks alo11g t he ESE. rim showed \\'idenings :incl the biggest mov cmllnt 
\\'as at a crack back of the tourist stmHl , JO 01· ]2 feet from t he rim of t he pit, 
which b,v measurement hacl ope n'crl ].2 feet. 

J anuary 9. From 3 :30 to 4 ::!0 p. m. there was g eneral sliding of the south­
east waJl under the cracked nrea, \\·ithout avalanches of an? great siZ'e. 

January 10. At 7:40 a . m. n n oisy avalanche occurred at the southeast rim, 
ancl at noon a l:uge p0rt ion of the rim at the crnck localit.v fe ll in, ca rrying 
a\\'a.y much of the form'Cr tourist station. 'l'his had been p recedecl by many 
small slides. 

J anuary 13. There "·ere occasional small l'CCk falls nt t he southeast, but 
the 1<cmaincler of the southern wall appcarecl to be becoming stnbilizecl except 
n e::ir the top. 

J anuary 16. 'l'herc \\'et·e verv s1,1:1.ll sli1ks at th'C south ancl at 11 :08 n. rn. 
n slide occurred at the nor th \\':1il. At 11 :13 n . 111. a small roc'k fall occuned nt 
the southeast. 

J anuary 18. During a south westerly ra i nstonn nt 11 a . 111 . 110 sl ides weto in 
progress, but it was eviclcn t tha.t more of the southcnst r im ha rl fallen :incl also 
a str ip cast of H. 

M easurement of crack Ko. ], mc ntion'Ccl above on Jnnuar v 8. showccl a wide n­
ing of 2 feet since January 8, maiking the total widen ing ·about 3.2 feet since 
the measurement of December 4, 1928. AnothCI' ('t'ack (Ko. 4) sho11·ed a \\'iclen ­
i ng of 0.1 foot . 

J anuary 26. The pit appeared un c·hanged a nd crn ck ~o. 1 h:1el opened no 
mo1·e. 

January 28. There "·e1·e occasio11al s n,a ll Tock f;1lls at t h e 11orth and a 
green spot was ob erved near the top of the \\'CSt blus. 

J anuary 31. Dust rose from the pi t in the morning, anrl nt 2 :30 p. m. there 
were signs of a fresh slide from the nort !1 1·im. 

SEISMOME'I'RIC RECORD 

There ll'ere 57 loca l Pa rthquak0s ancl l tcleseism rero i·d ccl by th0 se ismo­
graph~ nt the Hawaii:rn Volca no Observatory d uri ng the month 'Cndecl at 111icl-
11ight ,Janun r,v :n, J 9:2!l. 'l'h0se :rncl other phenomenn are listed below. ~'h e 
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time usc<l is l fawaiinn st11ndan1 (ti111e mel'idiaJ1 is l :i7° RO' ·w.), which is 10 
hours and 30 miuutoes slower t han Greenwich ti111,:>. 

The greater number of the v,:>r_v feeble l ocal sho1·ks counted in the list makes 
such minute records that the character of the disturbance is not always apparent. 
Some a.re true earthquakes; others nrc perhaps the parts of greater :111,plitude 
of a. continuous or protn1ct-ed tremor, which at other ti111es may be too f e,:>b le to 
record; some s,:>en, to be records of vibrations St't up b.,· avalanches in Hale­
maumau. 

Abbt'Oviations used below arc :is follows: vf, ,·ery feeble; f, feeble; s, slight; 
111, moderate; cl, instrn111ents rlism:111 tied; fl, ft'lt lotn l l_v; !:,. , ind i,·:1 tt'd d istn.nce i n 
miles; *, continuous tremo r. 
L ocal Earthquakes 
.January 

l 9 :59 n.m. vf. 
2 2 :36 p.m. vf. 
. "j 12:0-l p.111. vf. 

-l:49 p.m. vf. 
-l:55 p.m. vf. 
5: 1a p.m. vf. 
:3 :24 p.m. vf. 
Ci:]9 p.111. vf. 
Ci:23 p .m. vf. 
6:25 p.n>. vf. 
6:27 p.m. vf. 
7: 15 p.111 . vf. 
7 :05 p.m. to 12 mnt. * 

(; 2:32 a.m. vf. 
Ci:25 a.Ill. * 

!l 3 :51 a.m. vf. 
5:11 a .m. vf. 
5 :50 a.m. vf. * 

JO 10:41 a.m. vf. 
]] :5 a.111. vf. 

Teleseism 

Januarv 
H !ll4Ci a .m. vf. 

11:]5 a .111. vf. 
J :13 p.m. ,·f. 
1:30 p.m. vf. 
-l: 04 p.m. Yf. 

1 .j 7 ::lO :1.m. vf. 
] 7 1 :5 ] p.m. vf. 

7 : .3] p.m. vf. 
]~:? p.m. ,-~-

18 ·1:.l a.m.vf. 
8:02 a .m. vf. 

:0-l a.Ill. Yf. 
:07 a.m. vf. 

8 :15 a .m. Yf. 
10: 56 a.111. Yf. 
]2:]0 p.m. vf. 
11:15 p.m. ,·f. 
11 :5-1 p.m. ,·f. 

HJ 8 :19 p.m. d. 

.Januarv 
20 7;16a.m.vf. 

!l:58 a.111. vf. 
6:02 p.m. vf. l:,.19A ft . 
G:-!3 p.m. vf. 1:,.9 -115 

21 7:15 n.m. * to ]2: 05 p.m. 
J 1 :57 n.111. vf. 

:37 p.m. Yf. 
22 !l :15 a.111. \"f. 

J0:44 a.m. d. 
2 :08 p.m. vf. !:,.2-l.5 

23 12:29 p.m. vf. * to G p.m. 
2-1 G:31 p.m. d. . 
2.3 7 :09 a.Ill. Yf. 

:09 p.n1. vf. 
26 :15 a.Ill.* 

4 :08 p.n>. vf . 1:,.2 
-! :19 p.m. vf. t:,.:l3. 

27 7 :00 a.111. * 
(i :13 a.m. vf. 

:26 a .111. v f. 
12 :47 p.m. d. 

2 • ends about 12 noon. 
30 J :..1 p.111. vf. 

1 :5 p.m. vf. 
2:01-2:03 p.111. * 
3 :..1 p.m: vf. 

31 7 :.'i(j :I.Ill. d . 

A clistant enrthquake ouurr,:>d beginning at 1 :42 p. m. J,1nu:1ry 12. 
H armonic Tremor 

Spt'lls of continuous tr,:>mo1· oc·ntrred from 7:20 to 7:-lO a. m. ancl nbout 6:30 
p. 111 . January ]8, and on Jnnunr_v 19 from Ci:1.3 a. m. to 8:0-l n. 111. 'l'hes(' were 
p robably not different from the sp,-.Jls of s pasmodit tremor r ero rcled "·ith 
asterisks. There was much c·onti nuou trt'mor throughout the nvnlnnching 
veriod. 
Microseismic Motion 

Microseismic motion intreast'd an,1 hN·ame cxet'ssiYe about ,fanuary 23, di­
mi ni shi ng to normal .Janu:ir_v 25. 
'Iilting of the Ground 

B.v weeks this movement was as follows, expressed as a ngular c·hang,:> and 
clirertion of motion of the plumb line. 
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J anuary 2-8 ................. . .. . ......... 0.11 seroncls E::\'B. 
" 9-15 ............................. 1.0 " :::-J. 
' ' 16-22 .............. . ........ ..... 2.1 
'' 23-29 ............. . ............... 0.3 

" 
" 

B. 
XE. 

EARL M. BUCKTNGHAM, 
Assor inte Engineer. 
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All exchanges, gifts to library, news notes about P acific volcanic an<l 
srismic even ts. antl co rrespondence should be addressed HAWAIIAN VOLCANO 
OBSERVATORY, ITawaii National Park, H awaii. 

'l'he Observatory is operated by the U. S. Geological Survey, and its work 
is supplemented by the Hawaiian Volcano Research Association. The main 
station is on the northeast rim of Kilauea Crater. Subordinate seismogr:1ph 
stntions :ire opernted by the Research Association under the direction of the 
volcanologist i n Kona and Hilo. 

The Kilauea station operates horizontal pendulums of the Bosch-Omori type 
nnil rereives time h_v wirel ess from the Honolulu Naval Station. Observatory 
Lat. 19 ° 25' 54.3" N . ; Long. 155° 151 39.6" W. ; elevation cella r 1214.6 mete,·s 
(3985 feet). The Hilo and Kona stations operate horizontal pendulums. Their 
seismograms are sent to t he Observatory. 

'.!.'he Hawaiian Volrano Research Association founded the Obscn,atory iu 
J!)I I, transferring the plant to the Government in 19)9, but con t inuing coopera­
tion in experimen tal work by furnishing funds and apparatus and workers ns 
needed by the Government Volcanologist. It is a corporation unde• the laws 
of H:iwaii, governed by a board of directors, and financed by the subscri ptions 
of i ts memhers and patrons. Its aims are identical with those of the Observa­
tory, namely, (1) To keep 1·ecord of Hawaiian volcanism, (2) 'l'o attract vol­
canologic specialists to Hawaii, ancl (3) To promote worldwide knowledge of 
volcanoes ancl earthquakes and the fou ndation of more volcano observatories. 
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--------

After the 11 otable nvnlnnchi11g of the sout heast rim in .Tanun ry, nothing 
r emal'lrnble h:ippcncd in Halcmn uma u du ring th<> ea rly days of Febrn:1r5·. There 
""as a strongly felt >ear thquake 011 F ebr ua r .v 5 so as to awaken I aper generaJJ.v 
;incl to be fe lt t hrnughout th e islan d . 'l'h e eismog1·Hphi c evid ence placed it 
und er Kilau ea, anc1 it was aceompanied IJy tilt Er:rE. uggesting rising lava. 
There wc1•e occasional small slides at t he pit,. F ebruary 19 the stea m from t he 
nortln\',estern floor of the pit was slightly bluish. 

Ju ·t after the miclnight pre ·cding Febrnary 20 molten lava g u heel up nt 
th e edge of the floo r i1 orthwe t, inaugurati.ng n new eruptive spell quite like 
t hose of ]924 ancl 1927, but cea s ing ::ittion at 1 :15 p. m . F ebnrnr.v 21. The 
fountaini.ng · at t he edge of the n ew fill whi ch reac hed a maxim um dep th near 
GO feet were of t he Maun n. Loa type, th e ri ft extending aero s the n or t hwcst>ern 
i:icle of the bottom in a tniiglit line, th acthe frncture being 1 370 feet long. 
Th e ·ou t uern fo un tain s quickly became submerged in t he lake, but thrc 11 or t hcrn 
on e built up a pmni ecous spntter l :ink an] st,utecl ,rith one greHt j t likl:! 
an uptm·ned hose shoot ing 225 feet into the ai r. ~'h e dwindling of t his a ctivit~• 
was very rapicl. Out iron, t he big fo untain extended a trream i11g across t he new 
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pool llHtld ng radia l b right li ne.·, m1cl arou n(l t h south ern fou ntains t her e wa · a 
t OJH·cntric pattern of bright l in es w it h 111u th sncking in w:n rl of crust . 

Needles of lava gla sand wisps of Pele's hn ir, ,dong with pellets of pum ice, 
fell to leewa rd mHl in the J< au Desert. Rampart shores of t he lake fo rmed, 
ancl arou nd the hig northern fo untain a ·pr:1 ,v bank was bui lt up like a t hrone, 
made at fi rst of greeni h-brown p urnitc, and l ater of blatk g las ·. 

The Halcmaumau se ismograph, record in g t il t to and away from t he so uth east 
rim of the pi t, r egistered an aston ishi ng tjlt ing acc·ompaniecl b,v small ear t h­
quakes two hou rs befor e thoe e ru ption was 11ot iecd, the movement 1 e ing a wa~, 
from the center, ai1cl during the periot1 of fo un tni ni ng uite ro nti11uou ·, stron g, 
vo lcanic tremor was written Ly the pen. This all <·Cased when the oeruption 
ended j,1 the early afternoo n of the 21st, w it h strong tilt back toward t he 
,·en tel' of th'<J pi.t clmiug fo ur hours preted in g the c·es at ion of a ·ti.on. T he 
eruption left a net gain of five scronrl tilt ,,way from the pit, as though the 
inner dome of the K ilauea floor had been sligh t ly elcvat'Cd. 

After 1''ebruar:v 21 th Tecc sion of th€ liqu id lava and the hrinkage of the 
floor caus'Ccl a lowcri11g as u ·ual of th rt>11tral rru ts of the lake. aHcl thei·e wer 
numerous pot on the lake erust where the> la ·t lava tritkles had welled up, 
and fina lly yellow stain, appear ed at the 11 iehe left by the big fountain . Ther'C 
were three slicrht loeal earth quakes felt in th' Kilau n <listrict. 

JOU RNAL FEBRUARY, 1929 

February 2. lfovie11· of results of the avalan·hing of Janua1·,v .- to !l : A 
large area of t h e 1·im from E . t.o . i gone, appareutl,v from 5 to 10 fee liatlc 
or mar . 'l' hc old , · . . t,ntiou i gon e ancl a ll the pi nnacle sl :1bs next east of i t . 
The ·e "·ere upright labs with steam :1bout t heir ba. es, ju t in icle the ri n1 
of the pit. '17,e . Fl. G. , . bronze plate benr·h 111ark at 8'£ . station (to urist 
viewpoi nt forn1 c1·ly) is 110w on r ra(:k c,l unstable g round at extreme eclge of pit. 
T he olivin rock ancl olcl burned boards of the 191 outhou ·e ·. of fonn'er SE. 
etation havp fallen ji, _ 'l' he entire SR rim remai ning, where tourists former ly 
approaehecl the pit, is erae.kecl aiHl dangero usl.v overhanging and is roped off. 

A new tour i t tenninal hns bC'<'n eo11structccl b_v the National Park just 
south of th e C'a t station and " ·m·k is i11 JJrogr ss to extend the road to t he 
touri t shel t er and sign. 

The noteh r•mov cl hv the r ctc11t anila1H·hi ng •exten b from the E. station 
to a point son, cwbere E_- of the tunnel of th SW. rift. The outh t alus wa · 
tru k h~, the great avalanche and ct il1 motio n :1s a landslide to eove r the 

whole ~. h alf of the floor . 'Ph i is mueh like what happened just a yeru· ago 
Januar y 11, Hl:. . 

The only tearn i · high on the south talu., up the W. bilus, and in the 
ho le of th e t'entral Java ·on e. B •s ides, there are mi nor wall r•ratks tea111i11g. 
'l.' he E. rim crack are st<.>aming and show fresh soil breaks back from the 
rim to t he big tratk that the toudst trail nos es. 

It look as though the wall rotk between E. an (l 'E. statioJ1s was particu­
ln r l~, rn,stabl<e :md a cliffC'rcnt eolor from the str ipped " ·a ll rock of t l1 c rest 
of the pit. Perhap this will fall awa)' batk to tl,e clefts and crack thr1t h e re 
steam '.lO to 30 feet back from the rim . 

Th ere arc I lu e-gr ee11 a lgae in a wet vlace ~a t of t h e SVi/, tunnels. If t lw 
top of the SW. t:ilus is 350 fret clown, the top of the 8 . ta lu s is abo ut fi50 feet 
(lom1. Inspectio11 of ih<' SW. rim eernecl to indicate that mu ·h of t lrnt rim has 
fallen and ·hanged t ho landmarks. 

Rocks were t ri'ekli ng :1 littl e on tlii> lo1Yer . wn ll ,1bo ut 2:30 p . 111. 

F ebruary 3. At 2 : 30 p . 111. nothing new wa obs!'rve,1. nust was . cen Ti i ng 
nt 2 p. 11 1. nt the 11orth r· orncr of the rim. Rode were hcarrl sliding a l ittle sout h. 

February 4. At : 20 a. m. du t ro e at 'i\, corner of 1·i111 . 
Februa.r y 5. Nothillg n w was ob, e rvod nt 2 :-l5 p. m. ns r esult of the 

strongish earthquake of 2 :25 n. rn . that ,1·oke eve rvbody and \\'as felt strongly 
in ITilo :incl i n Kohnla. No nvalanth(•s we1 heard nt the tim of t he earth ­
quake. The pit appears j ust t h e amc a when last seen . 



February 7. No diange 110ted. 
February 19. A s ur vey pint. noterl thnt the swam nsmg from th e north­

west ern floor was a little bluish the foreno on. A f ew rocks fe ll from th e nortl1-
c rn walls. In miclaftemoon a v ery slight odor of sulphur rlioxicle was notetl 'E., 
a nd non'C of the steam jets in the pit wns nctivc . 

February 20. A new outbreak of lava in Halema umau began about 12:30± 
a. u1. and was notified by a bugl e from the Vol ano House "·atchman. At 1:15 
a. m. a I right glare was over Halc maumau. 

At 2 a. m. a line of fountains over a era •k t r ending NE.-SW. parallel t o 
NvV. \\'ell and t angent to the b:1se of the :r:nv-. talus, was to be cen, with a big 
fountain of the M auna Loa type jetting en tward 200-22G feet J1igh at the 11 orth 
encl of t.hc live rift . H er c the rift, which is straight for 1,000 feet from thP 
l'\TW. ba ·oe of W. talus to NE. bnse of NW. talus, in a NE. rliroction, ben d n 
little to t he E., and th e big fo untain is in the bent 11ortion. 

A lin e of rontinnous fountai n praying upward 50 f eet or mor occupied the 
south west 'C ncl of th<:' rift. The nor th encl of thi rift a ro s the bottom of the 
p it was near that of ,July, 1927, lrnt . outhwarcl the line diverged to t he west. 

The begil1n i11g of th e outbreak w,i (l e cr ibecl by the watc hm an a a black 
rloucl risi11g from t be pit, follow cl by white steam, both of t h'Cse occurring 
b fore th e glow b gan . 'Il10 black cloud may hav been partly dust fr om the 
llisturbecl tal us slopes. 

Between 2 an cl 3 a. m. the bottom of the pit was :fill cl " ·ith a large lake 
estimated J ,500 feet long northeast by 00 feet wide northwest . The sha.1 e wa s 
1 ike a map of Australia a s eu from the outh: the line of the rift crossed 
th e north east comer of the map. Tl1ere was noth ing re:illy signifi<'ant in ti](' 
11·ay of prr-li mi nari es on February 19. 

Th e old centrnl co11 oe of 1927 made :i cresce11 t- haped mound proj ecti11g 
through t he la k e ,\ith J10rn. turn ed to th e southeast. This er ve l a a measu re 
of th e rapicl ri ing of th e l:1va lake a i t became ·ubrnerQ'ed. By 4 :30 a. m. th is 
peak was mu ch smaller. Every 11·here tl1c edge of the lake mad e glowing to'Cs 
t ha t pushed out ns the lake borrler 1·0 e up the talu lo])'es. Th e old lava floor 
,1·a s entirely covc1·erl and the new lnva touched the 11ort lnrn t wall. The higher 
south cone at the ecl gc of the J:i,·a floor of 1927 was no\\· to uched at its base 
IJv t he n e w Java. 

· ~' here wa s :ilmo t no :i,·afauching. 'Th e JJit seismograph sho"·ed continuou 
t remor from the moment of outbreak, wit h marked tilt away from Halem::mmau 
just as th e eruption began. The Obc>e r·vato r.v eis mograrns sl, owecl t r emo r ac· 
conlant with the time of lava fo u11tflining. 

Th e big nor th fountain :i ncl i t, outliers ancl th e next fo un tain to the south­
we t were making cone and grotto s at 4:30 a. m. 'rhe nor th<e rnmost vents had 
lrn i lt up a lava heap from ·,\·hic·h rnsca clcs pourecl clown , The wincl wa· nort h ­
"" t, blue fume rose from the fount:iins, salmon-col or e l clouds of vapor ro. c 
from th'C p i t, whil e pnmiee ancl Pelc' nceclles fell on the Kilauea floo r to 

._.,, leewar d. 
At t he erl ge ·of tlie pit the steady ro:ir 1->ese mbled surf, and at the Ob ervator~­

two miles away th e r um! le of t he fount:iins \\·n a uclibl'C, just as in t he Ob-
·Prvaton' l ascment their vibratio n w:1s r etordable. · 

The iake surfa ce was cover erl " · ith an even patt•rn of bright lines showing 
outw:ucl streaming from the b ig 11or th grotto nnrl conre11tri c rracki.J1g arou nd 
th south ern fom1tnins . A\\·:1y from th e main line of fo un tai11s a few , mall 
lJubble foun ta in l roke th 'C lake . m face occasionally. A bout tla _ylight 01 1e 
n v:ilan ehc oc·etured at the northca t C'orn er of th e pit. Th ro11 centri c breaking 
of. t he skin -around the southwe te rn line of fountains ho\\'ecl t hat by th is tim'tl 
the rift om·ce wa · wholl_1, ubmerged und e r the deepeni ng lnk e. 

FJ'Om th e Obs'erv:itory at clnwn t he pit wa. brigh t ancl surmou nted by a 
pin,k tra nsp:nen t ve il of fum e. Wh en chry light appeared this fu me was blue i n 
reflected ligh t , ncl brown in tnrnsmitte<l light. It was surm oun ted l _v a high 
gray cumu lus of wat er v::i.por suekecl in eo nvec.tionally and rising rapicllv in :in 
impos in g pil 'C of hillows. The fo m1 tnin f ume r ose mo, tl_v from th e no'rt,lrn·est 
sido of the pit . 



Plane table work fol' mcasm·cmcnt of the new lake was st.utecl at 10 a. m. 
Exploration between 8 a nd 11 a . m. di,cover ed Pele's needles and mall pellets 
of pumice cattercd to th e sou t1 ,we t of the pit, aud the fume smelled trongly 
of sulph ur dioxide. 

Farther away to lce1;·ard the 11 eedles gayc plaee to coa rse Pelc 's hair a 
quarter mile from the pit, a nd still farther away in th dese rt tu ngles of fine 
Pele's hair were falliug. 

During the forenoo n the big north fountai11 thangecl to heav ier melt jett in g 
about 100 feet high maki11g glassy ~patter instead of pumice. 'rhe fo untains of 
the southwest encl of the rift' were almo t :is uig. Th•e centrol cone of 1927 now 
appeal'e<1 as only a heap of J1011- crnst ,111d by 9:30 a . m. it had di ap1 earecl. 
A wide segment of the lake sho1•c, l:1y aga in . t t he northwest wall of t he pit next 
out h of the northwest, ta lus. Ramparts were now forming at the lak e edge 

"·e t and southea t, aud the Jake w,1~ making glowing to·es that overflowed 
t hese rampart . Pronounc1ed spatter grotto s hac1 been built up near the big 
fountain north, 

The fountain next t o the southwest of the big one now occupied a large 
spatter cone with a glow hol e in its top. There was a space without fountain s "-
between the big jet and the line of southwestern boili ng where at t he begin• 
ning ther hacl been co ntinuous action. · 

A wide river·likn stream pomed from the b ig fo un tain out OV'Cr th e lake. 
The lake edge was climbing its shores r ap icll,y. A gl'otto had formed west of 
the ·o uth western boiling next th-c wall. Big whirlwinds \\·ere formed by the 
heat at the upper south edge of th e pit carrying Javn. lapilli which truck a11 
observer with tiJ1giug effect. A small fountain appeared in a northeastern 
cove of the lak e, 

The big 11orth fountain hnrl bu ilt at first a la1·ge bank of pumi ·e west of H. 
This was now continuously caving in with t he surface becoming coated in 
g li tcning heavy glass. 

A long rnmpnrt hnd formed at t he lllkc edge at the base of the west talu ·, 
and a small rampart ESE. Occasionally heavy crusts on the lake surfa ·e crack­
ed up and fo undered. The pat t ern of the crust in daylight ,Ya· blocky with a 
gray-black satiny heen . 'I'h e three center of fuming, m~king blue smoke, 
"·ere the large no rth founta in, the western line of boiling, and the northwest 
spatter cone. 

With th ri ing of the fokc tl1c big fo untain was becoming more and mo1·e 
drow1rncl . At 10:30 a. m. t he m:,t.er ial flung up was heavy with jets not more 
than 75 feet high. The action from the fo· t had be'Cn :1 steady vertical j ct 
like t he spouting from a hose at the nor th encl of the vent, with a big d.omiiig 
jct alongsid , and minor jet up th tal us fa1·ther 11or t lreast . This r efers to t he 
detail of t he big fountain lot·ality. The li ttle jets had n1:1de a line of spatter 
cones up th e talus above the big fountain . 

White stcant 1·0 c from above the edge of the lake a long the ·ou th talus. 
'!.'he lake "·a lead colorer!. At the boiling pla · of the southwes t fountains t he 
lake crn t brol·e up in ellipses and th fragments " ·ere suckcd in at the boiling 
caulclron. 

Between 6:30 and 7:30 p. m. the north fountain ha c1 a high spatter wall 
uncler t he 11ortl1ea t sid e of th'C large northern jet, anil an oven on the north• 
west side, The la ke lrncl ·prcac1 out against the northwest wall so as ro m• 
pletely to bury the small tnlus which lrnd been tb J'ICJ. '!.'h e rampart west showctl 
a ·,na il lin e of grottoes under it. 

The rumbling thuc1 of the fouutain · both north and west barl uecome deep 
and heavy witl, occasional d•eto nations. The winclow had disappeared from the 
miclclle northwest cone. 'l'hc p:,ttern of bright lin es radiated to the east, south­
east, and south from the cn11 centri c ellip es arouncl th e ,,cst'Cl'n boiling. The 
action was still strong, the pray at times r ising a hunclr cl feet nt th e north 
fountain. 

F ebruary 21, After an enrthquakc fult about 3:33 a. m. the lava wns sink­
ing, ::ind ava lanche wcrn sliding at the north about 10 a . m. The west foun-
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tains dwindled to a small ·pm-ting act ion at 10:30 a . m. and t he big north jct 
became small er. 'I'his last hacl bullt an ' ' annchair'' grotto. At 11:30 a. m 
the w,e ·tern boi!iJ1g lrnll gone out of :1ction, eismometri c tremor was de reas­
ing, :ntd the lake surfoc<' 11·::1s s inking. At 1100n t here was no tra ce of the lin 
of we tern fountain , aml it wa evicl nt t hat the active nortl1 fountain had 
built its niche by lowering and causing its con,e to tave in. 1:he ·ccond no r th­
west conelet of t he previous clay wa gone. The coar se blocky crust pattern 
s1 ,owed n o trace of the rndial lines. ln a. few p laces th<e crust cracked , and 
<>'lo11·ing melt welled up. Tl1e border rampart was continuous, seven fe t above 
the lak,e, with an overfl.ol\· margin outsi(le. At 1: 10 p. 111. the north fo untain 
stoppucl and at 1:13 I. m. ,L slide oc.currecl northeast. About the same time 
the throe seismogrnphs at the Observatory, the pit, and Uweka huna shower! 
mark,ecl dec line and cessation of tremor. And the Halcmaumau seismograph 
had exhibited tilt inl\'anl towa rd the pit. At 8:30 p. 111 . there was a long ovn l 
glo1v area trending north and south at the west side of th e bottom, a nd a 
crosccnt of glow nt tho cast. Thne wa a littfo cracking and fonncler i,w 
around the edges of t he e p laces. Th re t of the lal<e howecl n dull glow­
c1·ack pattern resembling a cooled nn flow or a dull becl of hot coals. In cla~,­
Jight, h owever, the surface hacl pahochoe appear ance. A grinding noise 1•;1me 
from t he sub icli11g e1·u ts. 'l'herc was very little fume. An avala nche fcH at 
the no1·thwe tat 8:50 p. 111. Dull glow 011 the elouds over Halemaum,m cli111h1ish· 
eel during th night. An· earthquake was felt about midnight, '<'Specially strong 
nt Paha.la. 

Februa.ry 22. The fo1·e noon showed brown fume hanging under th'e rain­
clouds far to the southl\' est, but t he pit appcnrccl cl,ear. At :? p. m . the lava 
Ink, had a fairly fl.at surface ,1·ith an eight-foot rampart a.round its edges. 
J<'re h avalanche debris la.y on the east.e1·n talus. Broken crusts had b·een made 
by sub ·iclence nrouncl the lake edges. 'l'herc were som<e places making thin fume. 
The northeast talus c!one now hacl it top above tbc big white sill in t he wal l. 

February 23. A littl e diffused fume rose from the pit :rncl hot afr 1·isi11g from 
the lava surfa c gener ated a pronounced mo isture eumnlus hangi11g over Hn le­
mama.u with a. flat-bottom surface. During fl rainy afternoon this wa. the 
(•onclition, but in t he coolness of th e evening th<e cumulus oxtonclecl it elf down­
ward in two long tails of cloud which connected with the stcum at the edge of 
the pit. 

Februa.ry 24. Halcmaumau wn · motion! s with clnrk reel \\"fills, W'ct with 
ra.i11 ·. , tca.m appe:i rncl at th e top and bottom of the south talus, ancl along the 
north edge of tlie n ew floo r. Th ere wa~ more volnminous stiea.m along the north-
1\'e t edge of Halcm,,umnu th:111 el~ewhcrc on the Kilauea floor. 

On t h•e flat lava crust of the frozen lake lumps of Java occurred :it ) 5 plnl·c:. 
apparently re1 resenting the la . t toes or crust heaps where patter or melt hacl 
wolle l up. 

February 25. Thin fu me rose from the floor of th'C pit locally :incl sm:111 
slides "·ere h e:ncl at the nortl, wall. , omc of th is mny havo hecu nrtificiall~, 
started by park laborers blasting at the road terminnl. 

February 26. At 11 a. m. :vellow stnin \\·as observed :it t he we tern b:isc 
of the north con•e, a11cl ome white stain 011 top of the cone. T11ere were crack' 
betwee n th e rnmpnrt ancl the floor. Pnhoehoe festoons marked the eourso of 
the stream which had extended out into the lak,e from the "a rm chair" cone 
where the b ig fountain had been . The material of the lake surface looked as 
though it might be sha rkskin lava. Tal us ovoerlnppecl the n el\' pum ice ,rest of 
t he '' a.rm chair'' cone. 

LAV A AND TILT MEASUREMENTS 

The snrvo_v 111c;1 sure111e11ts in,lirnted thflt the average ni·ea of the new lav:1 
fi ll is 40.3 acres, ancl its average d'C'pth when solidifi ed to the floor of l!L7 45 
feet. These figures give 51,900,000 cubic feet of new lava. 
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Tho Halenrnumau seismogrn ph installed in :1 hut back of t ho sou t heast rim 
of th-e pi t, reco1·ding only NW.-SE. ti lt (to an d away from rim), registered 11 
s~co n<ls a ngle of tilt to the SE. between 9 :]5 a. m. Febrn:ny ]9 and 12 :45 a . m. 
(t ime of outbreak) },ebruary 20. Five seconds of th is arrompa niecl small ear t h­
quakes between 10:06 p. m. th-e 10th and ]2 ::l5 a . m. the 20th. This was areorcl­
i ngly systematic centrifugal tilt that aerompaniccl t he wclli11g up of the lava. 

At the encl of the ln v:i artivity the rim 1·cgion til ted back to t he northwest 
0 1· toward th'<l cen te1· of the pit by 6 seco11cls of a11gle between 12:35 a. m. the 
20th and 2:23 p. 111. the 22nd . The seismogram showed that tipping was strongest 
between 8 a . m. and 1 p. m . the 21st, or just nt the ti me t lrnt the Java wns 
observed to go clown. 

Taking togethe r the rentrifugal tilt at th'<l time of the outbreak, nnrl the 
centripetn l t ilt at t he time th:1t t he lava artivit.v reased, the seismogram shows 
t,ha t t he re was th us a net ga in of :3 seconds (11 minus 6) of tilt awa.v from the 
p it. 'l'his was th-e most cl enr-cut angular measur ement of tumescence a,·co1n ­
JJHHying a lava in flow, ,ill(] registered hv actual swelling of the floor of J<i ­
Jaue:1, tlu1t has ever been made at t he Ohservator.v seismometrically. 

SEISMOMETRIC RECORD 

'r herc we1"c 37 local earthquakes ,ind 011(' teleseism recorded b.v the seismo­
graphs during t he month l'nclcd a t midnight l<'cbrna ry 28, ]929. These and othl'1· 
phenomena arc l isted bclo\\·. The time usecl is Hawaiian standard (time meri<l­
ian is 157° 30' W. ), whirh is 10 hours and 30 minutes slo \\"e r than Gr'Ce11\\·irh 
t ime. 

'l'he greater number of t h e w ry feeble local shocks nre pa r tly true earth­
quakes ancl part,l_r t r emors, whieh :ire sometimes due to vibration set up hy 
a vala nehes in Halemaumau. P rotracted t remor is not uncommon, but this has 
distinctive characters which are harmonic and continuous when lava founta in ­
ing sta rts in H alem11u111au pit. 

Abbreviations userl below are as follows: vf, very feeble; f, feeble; s, slight; 
m, moderate; cl, i nstruments dismantled; fl, f'<llt locall.v; 6., inrlicatecl distance 
in miles; *, contin uous tremor . 

L ocal E a.rthquak es 
Fehruarv 

1 4:58 p.rn. yf_ 
2 6 :10 a.m. d . 
ij 2 :25a.m.m. d . fl 

2 :32 a .m. vf. 
:ci ,:n a .111. vf. 

7 ]2:24 p .n,. Yf. double 
]2:56 p.m. vf. 

l :55p.m. vf. 
8 Jl:17 >I.Ill. vf. l::,. ] 8 

11:27 n.m. vf. 
6:-!Sp.111 . vf. 6.lil 

Teleseism 

F 0bruarv 
9 12 :52 p.m. * 

J ~ 10 :08 p.m. vf. 6.30 
14 1 :41 p .m. vf. 
]:i ~ :36a.m. vf. 
]!) 10:42 p.rn. vf. 

10:47 p .m. vf. 
10 :56 p.m. vf. 
11: 0-! p.m. vf. 
11 :07 p.m. vf. 
11 :] 5 p.m. vf. 
11 :30 p .m. vf. 
11:47 p.m . vf. 
11 :49 p.111 . Yf. 
11 :5G p.111 . vf. 

},Cbl'Ufl!"V 

20 12:15 n.m. Yf. 
] 2 :] 7 n.111. vf . 
12 :27 a .m. vf. 
12 :28 a.m. vf. 
12:46 a.111. vf. * 

2] 3 :33 a.Ill. S. l::,.13 
11:30 a.m. * stopped 
12:00 mn t . s . 6.1:l fl 

22 12 :22 a .m. vf. 
12 :47 a.m. vf. 

2-! 4:51 p.111. s. 6.H fl 
5 :36 p .111. vf. 

25 2 :43 p.m. vf. 
11:15 p .m. vf. 

2 8 :33 p .111. vf. 

A weak record of a dist.ant 'ear thquake begnn :it 10 :fiO p . 111. Febrnnr.,· 25. 

Harmonic Tremor 
Sinu soidal registration of rharaete1·istic volcan ic tremor hegan at 12 :46 

:1. m. Februar.v 20, continuccl duri ng the lava fountaining, and stopped a bout 
] l :30 a . 111 . F ebruar.v 21. At t he ])it, seismograph it continuccl until a bout 1 :00 
p . u1. 'J'cmpornry local ti lt was s trikingly :iwa.v from the pit. 
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Microseismic Motion 
Microseisms we1 ·l igh t the second week of th e mon th and increased at the 

end of tbe 111011 t h. 

Tilting of the Ground 
By weeks this movement ,ms a follows, cxprcssccl by overlapping seven­

clay means, in terms of angular cha11ge a nd direction of motion of t h~ plum Ii 
lin o: 

.January 30-Fcbru:ny ,- .... . ......... . . ...... 1.1 cco nd NE. 
Fcbrual'y 6-12 .... , .. .. ... .. . . .. ... .... .. . . 2.3 seconc1s S E . 

'' 13-19 . . ... ... ........... ... ... . .. . 2. 7 '' s. 
" 20-26 . ............................ 1.7 " S, W. 
" 27-M ar ·h 5 ........... .. . . ... ..... 1.6 " E . 

'l"'. A. JAGGAR, 
Vol ·anologist , 



1-<. I L.AUEA 

L•9end 
Oo,.rnn•enl Rood 

Black spot shows location of Obserrntory. 

.. .. .. 

All exchange , gifts to library, news notes :ibont Pacific volranir. and 
srismi!' rve11ts. 1111<1 rorre ponden ce shou ld be adclressecl HA.WA HAN VOLCANO 
OBSERVATORY IJrn,·aii National Park, IIawaii. 

'l'h e ObserYatory is operated by the U. S. Geological Survey, :rnd its work 
is supplemented by the Hawaiian Volcano Re earcb A socintion. The main 
station is ou the northca t rim of Kilauea Crater. nborrlinate sei mogrnph 
stntion s nre operntecl by thr. R esearch A oci:ition nndcr t he direction of the 
volcnnologi t in Kona and Hilo. 

'l'he Kilauea station operate horizontal pendulum of the nosch- Om ori type 
:111,l rrel'ivrs tirnr hv wirele from the Ho11ol11l11 N:iv:1 1 Rt:1tio11. Ohsrn·:dnrv 
Lat. 19 ° 25 ' 54.3" N.; Long. 155° 15 1 39.6" W .: el evation cell ar 121-J..G mcteis 
(39 5 feet). The Hilo ancl Kona station operate horizontal pendul_ums. Their 
~eismo.,.rams arc ent to the ObserYatory. 

The Hawaiian Vol cano Research Association founded the Observato ry i n 
l!Jl.1 , transfening the pl ant to the Government in ]919, but continuing coopera ­
tion in cxpel"imental \\'Ork by funii hing funds and npparatns and workers :i 

needed by the Government , oleanologist. It is a corporation nncle• the laws 
oe TT :i w:1ii, governecl by:, bo:trc1 of clirectors, nnd fi11nnccd by t he subscriptions 
n•· its mrmhe1·. nnrl pnti-011s. Its nims nrn i rl nti rnl with t.hMo of the Ob erv :1-
t ory, nam ely, (l) To keep record of Ffawniian YolPanism. (2) 'fo attract vol ­
cauologic specinli ts to Hawaii, and (3 ) 'I'o promote worldwide knowledge of 
volcanoes and earthquakes and the foundation of more volcano observatol'ies. 

H 
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M AP AXD 8'l'ATIOX DA'£A 

VOLCANIC CONDITIONS IN MARCH 

Activity of Halemaumau and General Notes 
At the beginniuir of the month the lnva nctivit.v in Halemaumau pit which 

had cr eated a new floor :E1cbruai·.v 20, ,had entirely ccas<'d. There remn incd the 
frozen lava lak<' which hnd addC'd some 60 f eet of th ickness to the floor nfter 
shrinknge and <"Ollapse occurred, but there was 110 longer an.v glow or gas action. 

Appai•entl_y some shrinkage or subsidence of the lava column continued dur­
i ng :Ma rch, making much spasmodic tremor and numerous very feeble enrth­
quakcs during the fo r tnight about t he equinox, and nccompn ny ing these there 
was minor slid ing of debris from the " ·alls of Halemaumau. 

'l'hnt subsicknce "·as in progress is suggested by t he strong and consistent 
tilt to the south ancl west (townnls H nlemaumau) recorded on t he Obse rvatory 
seismographs fo r March, in <•0ntrnst to the easterly t ilts which had cha racterized 
some weeks preceding th'C c>rupt iou. 

An outst:rncling e,·cnt of the rnonth w:1s the 1·c>gistratio11 of an Aleutian 
<'fl rthquakc March G, of C'xt raorclinarily la rge am plitud e sc ismographically. 
This macl c a small tidal wa,·>e a t Jl ilo. 
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JO URN AL MARCH, 1929 

March 1. }' resh tlcb ris from s lides in J-Talcmaunwu lav under the easte rn 
,mils f rom the so utheastern side north\\':ird to a point NNE. of the tenter, and 
a little fresh cl~bris !::iv 011 the north and south taluses. At 11 a. Ill. a slide 
w as heard in the regio,i of the sout hwl'St tu11 11 els. Sulphur st:Ji11 \\':1S increasing 
on I he nor th c-011e of l'elH·uar.v. A Ht'\\' patt-h of st ai n had appeared at the 
has,: of the south t al us. A c-rn<·k in t hoe floor ne·1r when· the li11e of fo untains 
hacl been at the west imlitatecl th:1t the south side o: the lava area was set tling 
mor e than c lsC'\\'hC'r c>. A \\·hite sta in had app~art•tl on a la rge reel roc-k in the 
debri s slope n~:ir th e boltom at the_ east, and steam rose from the east encl 
of the big sill. ·white sta ins \\'ere i11ne:1si11g on the floor. 

March 2. At 10:]!) a. 111. an e:uthquake pi"odueed a small slide at the south ­
east wall. 

Ma.rch 3. At 11 a . 111 . a littl<- slitling was heard . Yellow stain a nd ste:1111 
\\'('re inc·reasing at the• south!'ast Pclge of the floo r . .!!'resit avala11<·h~ debris ha<l 
fallen at the cast talus. Th,• eastern spot near the ho\\'lder in the flat gra ,·cl 
bottom outside the floor appeared like a _vello\\·-stainecl solfatari<· hole. The 
usual li ne of s t e:rn1i11g cxtc>nclccl up a nc! down the mi<lcllc of the upper pa rt of 
t he south tal us. 

March 4. I11 the forenoon 11 umc rous small sl ides oetu r recl at the north and 
northeast sides of the pit , ~omc heing started artific·iall.v !J.v 111en t hrowing 
rotks, ancl these <-ausecl red s<-a rs on the w:111 ancl new wh ite bo"'lde rs on the 
talus IJl'low. 'J'h is sho\\'S how t:11stal,l~ are th!' \\'alls. 

March 5. In the forenoo11 ocea io nal s mall falls o: rot"k ott urrecl at the 
nort h nntl southeast \\'alls. 

March 8. 'Phere \\':tS SCllllt' rod< sliding a t tl,c north. 
March 12. A fe\\' rotk sl ides o<·<-tllTed, less than on :'lfan·h 8. 
March 13. At 11 a. 111. frc~h n•cl debris was St'Cn 011 the cast tal us under 

the end of the hig sill . 'l'l,is w,1s from a 11e\\'l_v strippetl portion of the \\'Hll 
one-thi rd of th<• \\'ay up from the top of the talus. At the top of the talus 
there \\'as a l i ttl'C steam. 

'J'he weather was sunn_v a 11d no vapo r \\'hatevt' r was clctedablc from any. 
portion of the new lava floor. c( 011e arose from the no r th spatte r c-onc nor 
from the sta in'Cd spot at the sourh edgt'. 

}'rom the talus, nea 1· the southeast edge of the floor, and from a wet spot 
:it t he top of the south t a lus, a little steam arose. '£here \\'as also steam and 
moist ground at a projecting ](',]gc of the "'all southenst . :\lost of the talus 
slopes appeared c-omparativel.,· dry. 

A few stones had rolled o,·er thC' edge of the ne w laYa at the southeast. A 
fe"· stones \\'Crc heard slipping 0111~- Oil<"<' cluring a 30-111inute visi t . 

M arch 15. A small slide was heard at the n orth sicle of the pi t about 9 a . 
111. nn il vcrv littl e motion was observed thereafter. 

March 16. In the forenoon there "·ere Ot('asional small slides. 
March 18. At D a . m. in still sunn~· weather a very little sliding Ot('urrccl 

at the north\\'est. At stained whitish spots at the edge of the new h1va north 
anrl south vello"· sulphur c-oulcl be seen in tratks. The clown-fau lted bcnc-h all 
around the edge of the floor is in eresccnt-shaped steps. At the northern s ulph ur 
spot a l ittle steam sho"·ecl oeeasionall~• as though nucleated bv in,·isible gas. 
Thc1<c was steam high on the west talu, the south talus, the lo\\'er cast ta lus, 
a ncl ,it the top of the talus XXE. 

March 19. At G p. m. dust ro,c over H:1 lemaumau from slides. 
March 20. At :~ :10 p. m. avalanc-he clust 1·ose from the northeast side of 

the pit. 
March 23. In the fore noon "·hat appcarC'cl to be a freshl_v broke n sc-a r fro111 

sliding was seen on the north wall, and :i ve r.v f ew s n"'ll slides occurred. 
March 25. About ] p. 111. a slide f ell from above the north western 'C ncl of 

the large northeast si ll. 
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March 27. At :40 a . m . the wind was light from the south, tho wcath0r 
pnrtly eloudy, but t he pit was ver.v dry . Steam w as conspi~uous east, north, 
northw,est, and west on the I<ilaue:i floo r ou tside the pit. The interior of the 
cauldron was quiet, sho,vecl no frosh a valanche de bris, there was 110 steam 011 
the bottom that eoulcl be seen, an cl there was the usunl steam on t he taluses. 
The supposc<l solfataric hol e at the cast had disnppoared. Abo ut 11 a. m. 
dust rose f rom t he p i t . 

Ma rch 29. A report t ha t cr ack No. 8 hqd widened at the tour ist terminal 
on t he east rilll of the pit was tested by Jlleasurcment. ~o change was fo und 
in the crack, but crack No. 1 at the olrl tourist t'Crlllinal was fo und to be 3.7 
f'Cet wide, an i n cr Pase of 0.13 foot since January 18, 1029. In the other 1 R 
e1·acks there was li ttle chan ge. 

During a h a lf hour no slides were hea rd . Fr<esh debris ancl sears were seen 
nor th and no1·thoast. 'l'l,e 11ortheast marks "·ere saicl to be from an avaln nc·hP 
of 2 :30 p. Ill., March 27. 

March 30. At 8 :R0 a. m. a small sl ide fell frolll the cast rilll. 
March 31. At :l :45 p. i11 . an avala nche made visible dust. 

SEISMOMETRIC RECORD 
Th'Crc w ere 57 local e,1rthquakes a nd one telescism rerorded by the seismo­

graphs du r ing t he month ended at midnight M a rch '31. 1929. T hese a nd oth er 
phenomena a rc listed belo"·· 'L'he t i me used is I-fa1n1iia11 standard (time m('ri<l· 
ian is 157° 30' W. ), whieh is 10 hom·~ and 30 niinutes slOll'Cr t han Grocn ll'ich 
time. 

Th<' greater 11umber of the n'r.,· fcehlc local shocks >ll'P partly t rue ea r1'h· 
quakes ancl part].,· tremors, " ·hich a re som<etimcs due to vibra tion set up b~• 
avalanches in Ealemaumau. Protraetecl t remo r is not uncommon, but t his has 
clisti n<•ti,·c ehamrtcrs which :ire hal'lnonie :111<1 continuous when Java fountnin• 
ing star ts in Hale maumau p it. 

Abbrevia tions used belo ll' are as fol lows : vf, v ery fel:!hlc; f, feeble; s, slight; 
m , moclerate; cl, instruments dismantled; fl , felt locnll.v; 6, indic•atecl clistan<·<' 
i n miles; *, contin uous tremor. 
Local Ea rthqua k es 
.Ylan ·l, 

:2 1 :20 a .m. \'f. 

H 

1 .) 

Hi 
17 

]0 :]9 a .m. f. 6 l(i 
10 :24a.m. s. 617 

] :24 /1.m. Vf. 
7:ii!l n.m. \'f. 

12:17 p.111. vf. 
12 :33 p .m. ,·f. 

3 :29 a.m. vf. 
5 :51 a.m. vf. 
!J:05 a.Ill. \'f. 62 
2:41 p .m. vf. 
3:00 p.n1. vf. 
8 : lR-8 :15 a .111. * 
9:43-9 :47 a .m. * 

12 :ii2-12-53 p .m. * 
J :0ii-1:06 p.m. * 
5 :31 Jl.lll. Vf. 
5 :51 a.m. vf. 

J0 :28 a .m. vf. douhle 
12:04 p.111. vf. 
]2 :13 p.m. vf. 
2:22 p.m. * 
R :58 p.m. vf. 
3 : 59 p.111. vf. 
4:14 p .m. vf. 
9: :'i7 p.m. • continurs 

)I:in·h 
1 ]2:-l!l:1.111 . vf. 

7:52 p.111. vf. 
Jf) ll:Ha.m. d. *61 1 

9:]7 p.111. \'f. * 
ii :38 fl . Ill . ,, 

ii:ii2-6:06 :1 . lll. * 
20 

21 
:22 
23 

6:32-7 ::!7 '1 .111. * 
6 :10 a.Ill. \'f. 
8 :00-10 :02 a.m. * 
J :-l3 p.m. vf. 
2: 07 p.m. vf. 
8 :,50-10:45 p.m. * 
6 :10-8 :00 a.m. * 
9 :24 p.m. vf. 

10 :00-12 :00 a .m. * 
R:00-.5 :00 p.111. ~ 
6:00-7:00 n.111 . * 
!l:34 a .111. vf. 

10 :02 a.111. vf. 
10 :03 a .111. vf. 

6:28 ]'I.Ill . Vf. 

9::H-!l :37 p.m. * 

March 
26 5 :41 n.m. vf. 

27 

9:23 a .m. vf. 
10:3? a .m. vf. 
l l :4 a.m . vf. 

:l:19 p .m. vf. 
3 :44 p .m. vf. 
:l :51 p.m. v f. 
4:07 p .m. vf. 
-l:20 p.m. \'f. 
4 : :11 p.m. vf. 
-l :3+ p.m. vf. 
4 : ,30 p.m. v f. 
fi: :16 a .m. \'f. 

10:37 p.m . vf. 6:10 
28 12 :4?.a .m.vf . 

20 

4 :00 a.111. vf. 
7 :58 a.111. v f. 
7:13 p.m. v f . 
0 :13 :1 .m. vf. 

12 :4/i p.m. vf. 
:rn 9 :20a.m. v f. 
:ll 12 :02a .m. vf. 

12 :31 a .m. vf. 
J 1 :57 :1 . 111. vf. 

2 :30 p.111. \'f. 

l 7 



Teleseism 
March 6 

P 3 :ll :J4.5 p.m. Distance 2,200 miles. 
S 3:16:46.0 p.m. 

Harmonic Tremor 
This t_vpe of tremor was absent, al t hough there \\'Cre several spells of spas­

modic t remor. 
Microseismic Motion 

Micros'eisms were nonn:il during the first week of th e month, slight during 
the second week, n orma l during the third and fou rth ll'ecks, and diminishing at 
the eml of the month. 
Tilt ing of the Ground 

B~• weeks this movement "·ns ns follo\\·s, cxprcssrcl ns angular ('hnnge of 
d irection of motion of the plumb li ne: 

M,U"ch 

" 

] 8 

6-12 ..... . . . ..... . . ...... . .. .. .... 1.7 seconds SSW. 
13-l!l ....... . . . . . .. .. . .. . ... . ...... 2.3 '' vVSW. 
20-26 . .. .... . . ...... . . . . . ... . ...... . 1.1 " SSW. 
27-April 2 .. . ... . ......... .. .... .... 0.2 ,, s. 

T. A. J A.GG AR, 
Volcanologist. 



1<. IL AU E A 

Lc9cnd 
Oo r arnmenl R.ogd 

Black spot shows location of Observatory. 

All exchanges, gifts to library, news notes about Pacific volcanic ancl 
sci~mic events, and cor respondence should be addressed HA WAUAN VOLCANO 
OBSERVA'rORY, Hawaii National Park, IIawaii. 

'l'he Obsen ·atory is operated by the U. S. Geological Sur vey, and i ts work 
is supplemented by the Hawaiian Volcano Research Association. The main 
station is on t he northeast rim of Kilauea Crater. Subordinate seisrnogrnjlh 
stations are opernted by the Research Association under the di,·cction of the 
volcanologist in Kona ancl Hilo. 

'l'he Ki lauea stn.tion operates horizontal pend ulums of the Bosch-Omori type 
nn,l rereives time by wireless from the Honolulu Naval Station. Obsel'v:1tor,v 
Lat. 19° 25' 54.3" N . ; Long. 155° 15' 39.6" vV. ; elevation rell:u 1214.6 meters 
(3!l85 feet) . The Hilo and Konn stations operate hor i7.ontal pendulums. '!.'heir 
seisn1ogra111s a l'e sent to the Obscrvatol'y. 

'l'hc Hawaiian Volrano Research Association founded the Observatory i n 
)!) I 1, t l':l!lsferring the plant to the Government in )919, but continuing coopern­
tion in experimental \\'Ork by furnishing funds :rncl apparntus and workers as 
needed by the Go,·ernment Volcanologist. It is a corporation uncle•· t he l aws 
of JT:iwaii, governed by a board of directo,·s, ancl fi nanced by the subscriptions 
nf it.s members and patrons. Its aims arc identical with those of the Obse rva­
tory, 11a mcly, (1) To keep record of Hawaiian volranism. (2) •ro at trart vol­
canologic special ists to Hawaii, and (3) To promote worldwide knowledge of 
volcanoes and ca rthqnakcs nnd the foundation of more volcano observatories. 
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MAP AND , 'TA TIOX DA 'l'A 

VOLCANIC CONDITIONS IN APRIL 

Activity of H alemaumau and General Notes 
Hal maun,au wa' a lmost motionfoss th e first 10 cln~· of A[ril and the new 

floor appc>1retl almost as fresh as tho da,v it solidified. In the middle of th 
month bluish vapor ro ·e through talus at tho ea t ec1g(' of tho new floor and 
stained t he n5,;k~ y1illow, and a sulphurous patch with some yeUow Yapor wa s 
developing :it the 11orth eclge of the new floo r. 

A numbe1· of slides occurred at the no·rth wall of t he pit April 17, but 
thf'reaftt•r I-Ialernnumau w: , · 1<e11!arkably quiet . The ·ei mic a ·tivity of the 
mouth was very feebl e. 

JOURNAL APRIL, 1929 

April 3. At 10:30 a . rn., aft r several hours of light rain and sout.herJy 
breeze, a doud of ·team rose from Halem:rnmau fully a large as the pit ori-6.ce. 
Tbis indicated the presence of inc:rnde cence in th e new Ja,·:1 pool, a few fo>et 
below th e frozen s.urface. 

A pril 6. At J0:30 a. 111. a sma ll slide occurred at thie north wall. 
Apli,l 9. At :05 a. m. a thin clo ud of avalanche du ·t rose at the northeast 

wall. At 3:15 p.m. th re was no motion in the pit. M uch white a lt had 
formed on the wall' and talu after two dry d:iy following r:iin . :Ko new 
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talus overlappecl the n C\\' floo r, \\'hith slill looked ren,:alrnblv fresh :-,s it \\'as 
t h e cla.v it cooled. A little \'apor \\'8S v isible at the top of t i1c south and west 
talus s lopes. 

At 2 :30 p . 111 . ,i 30-day penclu lu111 c·l oc· k \\'a s set up as a timepiece at the 
Hal·cmaurn au pit sc i~rnograph with a v iew to improving ti lll <' serv ice nt t hat 
j nstrument. 

April 10. At 9 :30 n. 111. the pit was quiet a11<l the only C'hangc obse rved 
was the r emoval by rain of t he cvjdent "·hitcncss from the sal t-covered ta lus 
blocks. · 

April 11. Vapor appearing sl ightl.v hl uish "·as sta ining th1e edge of the 
floor ycllO\\' at the ESE. A little yello w .fullle had been seen rollling from the 
sulphur patch Oll t he north edge of the floor. At 3 :07 p. 111. small ava lanche 
occu!'l'cd at the south. Above the F ebruary <'O ne at the north sollle fresh r('d 
debris h,Hl fallen. 'l'hc wind seclllPd to be loosening dust a t t ho so ut h wall 
where very small slides "·ere a lmost cont inuous . 

April 13. At ]0:]5 a. m. a 110"· red scnr was ohRc n·ed at the cast \\'all nbo,·c 
the e ncl of the big sill and fresh debr is la~· below. 

April 15-17. Each da:v pit was vis itC'd at !) a. m. and nothi ng ne \\· \\·as 
observed. 

April 17. At 2 :40 p . m. th in avalanche clust arose o,·cr t he whole pit area . 
'!'his was followed bv more toncentrat-ccl whitish d ust a t the no rth rim where 
men were standing nncl p robabl,v clroppi ng rocks. 'rhis continued for an hour. 

April 19. At 2:30 p. rn. t h e cleft nbove the north tn lus appeared t o have 
b'ccn cnh1rgecl b.,· slides, and a fresh S(':t l' appc:ircd to the \\·est of the tlrft. 
A t hin laye r of rock had fal k 1i from a to lllparativcl.v lnrge surfarc of \\'all, 
probably on t he 17th. Occnsion:il roek falls \\'Crc he,ird where s ingle roeks 
dropped ou t of the 11orth \\'all without maki ng an.,· slides or dust. At 2 :35 
p. 111. dust arose from the eleft abov-e the nort hwest talus. 

April 22. At JO a. m. t he pit was quiet and un changed. 
April 24. At 9 :30 a. Ill. a hlrge s lide was produced h_v vis itors chopping 

rock s, and at 1:10 p . 111. t hick r eddish (lust ,it t he north rose from "·hat appeared 
to be a natural slide. 

April 25. From 9: 00 to 10:00 a . m. nrtificinl s lides were in progress nor t h 
to nort hwest. 

April 29. At 8 :30 a. m. the pit \\':IS un ch a nged ancl ,-er~· quiet nnd cl rr. 

SEISMOMETRIC RECORD 

'rherc were :l3 local earthquakes rcrorclecl b.v t he seismographs d ur ing t he 
month ic ncled a t midnigh t Ap ri l 30, 1929. These a ncl· other phenomena a rc 
listed bcloll'. 'rhe time used is l:la\\'aiian stancln rd (time meridian is 157° 30' 
,.v.), whid1 iR 11) ho~rs ancl 30 minutes slower than Greenwich time. 

'l'hc g reate r 1Hnnbt•r of the ,·cr.v feeble locnl shocks are pa r t ly t rue cnrt h­
quakes ancl pnTtl~, tremors, which arc ~omctinws clue to \'ibrntions set up by 
avalanr-hcs in Hu le mnu mau. Protracted t remor is not unco111111o n, but this has 
cl istin c·ti vc ch:irncticrs whic·h nre han non ie :;ncl col1 t inuous \\·hen lavn fo untain• 
ing sta rt s in H nlcmaumau pi t . 

Abhrcvia t iolls used bC'low :i re ns follo\\·s: vf, \'Cl'_v feeble; f, feeble; s. sligh t; 
m, moclcrntc; cl. instruments dismantled; fl, fe lt loca ll,v; 6., incli,·a tecl distance 
jn miles; *, continuous tremor. 
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Local Earthquakes 
April April April 

1 2:03 p.111. d. 13 9 :15 a.m. vf. 21 lJ :03 p.m. vf. 
2:4 p.m. vf. 10:-55 a .111. vf. 22 12:3 a.m. vf. 

2 10:1-- a .m. vf. 4:4 p.m . £. 6 JJ 23 9 :24 a.m. vf. 
3 5:51 a. m. vf. 14 12:17 p.m. vf. 68 27 11:0 a .m. vf. 

10 :13 p.m. vf. 611 15 2 :07 a.m. vf. .-,12 p.m. vf. 
5 7:13 p.111. vf. 6H 17 3 :59 a.m. vf. 6:58 p. m. vf. 
7 6: 07 p.111 . vf. 1:38 p.m. vf. 20 2:30 a.m. vf. 
9 4 :36 a.m . vf. 19 1 :33 p.m. vf. 3:27 a.m. vf. 

10 5 :11 a.m . vf. 20 10:12 p.111. vf. :rn 2 :52 a.m. vf. 
11 4:06 a .m. vf. 10:16 p.m. vf. 0:53 a.m. vf. 

4:59 p.rn. vf. 10:21 p.m. d. 616 
12 3 :21 a.m. vf. 

Teleseism 
:!\one recorrled. 

H armonic Tremor 
This t,rpe of tremor "·as absent throughout th~ month, although spasmodic 

tremor occurred on April 3, + 5, 6, and _4_ 

Microseismic Motion 
Microseismic motion ,ms normal during t he month cxc pt at the fir t and 

last parts of the rnontb, wh en microseism were slight. 

Tilting of the Ground 
By weeks t his mo,--cmeut "·as as follo\\·s, expressed as angular rhangc and 

direction of motion of th e pl um b line: 

Apri l 
(( 

(( 

(( 

3.9 ... .. ................. ... ... . . .. . 0.7 
10-16 ........ . ... . . .... . .... . ...... . . 0.5 
J 7-23 . . .......... . .... .. .. .. .. . ...... 2.0 
2-!-30 .... . .. . .. . . .. . . . . ... .. .... ... .. 0.6 

eco nd 

" 
" 

1,E. 
N 1V. 
f,, \V. 
w. 

T. A . J AGGAR, 
Volca nologist. 
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All exchanges, gifts to library, news notes about Pacific volcanic and 
seismic events, and correspondence should be addressed HAWAIIAN VOLCANO 
OBSERVATORY, Hawaii ational Park, Hawaii. 

'l'he Observatory is operated by the U . S. Geological Survey, and its work 
is suppleme11ted by the Hawaiian Volcano Research Association . The main 
station is 011 the northeast rim of Kilauea Crater. Subordinate seismogrnph 
stations are opernted by the Research Associntion under the direction of the 
vokanologist in Kona and Hilo. 

The Kil:wea station operates horizontal pendulums of t he Bosch-Ornori type 
nn,l r eC'e ives tl111c b:v wireless from the Honolulu Nnval Station. Observ:ttor_y 
Lat. 19 ° 25 ' 54.3" :r.; Lo11g. 155° 15' 39.6" 'iV.; elevation cellar 1214.6 meters 
(3985 feet). '!'he Hilo and Kona stations operate horizontal pendulums. Their 
seismograms are sent to the Observatory. 

The Hawaiian Vol cano Research Association founded the Observatory in 
1911 , transferr ing the plant to the Government in 1919, but continuing coopera­
tion in experi men ta! work by fnruishiug funds aud apparn tus and wo!"l,ers as 
neeae1l by the Government Voleanologi~t. It is a eorporation mHle,· the Jaws 
of Hawaii, governed by a board of directors, ancl financed by the subscriptions 
of i ts members nnd patrons. Its aims :.1·e identical with tho e of the Observa­
tory, namely, (1) To keep record of Hawaiian volcanism, (2) 'l'o attract vol­
canologic specialists to Hawaii, and (3) 'ro promote worldwide knowledge of 
volcanoes a11d earthquakes and the .fonnd:ition of more volcano observatories. 
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No. 5 

The month of Ma.v produted nothing to suggest ,·oknnit a<-th·it)· on the 
i~land of llnwaii. There \\'llS a group o.f local c>al'thqunkes about th'C' middle 
of the mouth which appeal'Cd to be cl'ntel'ecl i n the Puu o Kcokco district of 
the south11·cst rift of Mauna Loa, an<l 11·ith them cam<.' some l'epo,.ts of smoke in 
that \'i,·initv whi(·h failed of verification. 

'l'he 111casurctl cracks of the cast rim of lfalemaumau have shown n slight 
widening. Thcl'e hnvc bel'n the usual small slides from the walls o.f the pit, 
some of the rocks l'Olling out on the Febnrnry floor. At the encl of the month 
avalanthes scarred the north11·cst w:111 nil t he way up to the pit rim, and n'C'w 
debris so overlapped the February fl.oor the re as to inditatc that t hese wc>rc thl' 
biggest slides that h,1d otcun ed sinee the Febrnary ac_tivity: 

Seismic; activit_v "·us ordinary, a shock was relt nt Kilnuca Ma.v 12, a nd one 
at Hilo Ma_v 28. Otherwise the disturbantes w<'l'e vc1y. feeble. 

JOURNAL M.AY, 1929 

May 6. At 9 a. rn. I-Ialemaumau was obser vrd t.o be making a slight increase 
in white st:im at the foot of the south talus, and .fresh. i·c:-fl scars appe:irccl in 
the wall north. ' · 



May 8. At 9 a. 111. a n U\'a lanche \\'as obse rved at the north "'all, the mate­
ri a l falli ng front near t h•e top and striking the talus at its lo\\'est poin t of c·on­
t a ct with the wa 11. 'L'h e ye llow s tain \\':lS fo creasing at t he \\'est end of the 
north Ja va heap of F cbruar.v, 1920. 

May 15. Fro111 9: 30 to 10 a . 111. th e pit was quiet and t he onl.v s t eaming wa s 
from a vigorous ,nen of hot vapor on t h'C south talus. 'rh e north 1m II appen re cl 
Jnore freshl,v sca rred t han e lsc\\'h erc. 

T he cracks a t the enst rim were measured a t t he oele ,·en 111arked locali t ies, 
a nd all of t hese showed very sligh t widening si nce March 29, t he greatest in ­
crease amounti ng to 0.11 inch. This was at p oint K o. H , near \\'h e re th C' la rge 
crack emerges :it the pi t wall. 

A t 5:30 p. 111., with the sunligh t jnst r emoved from t he pit a nd t he bottom 
in shado"', a sharp ringing snap ,l"as heard from the bottom like deep c ra c·king 
clue to cooling after s un clown. This had not been he,1rcl here reccn t l.v. A bout 
G p. 111 . a nonnal n1incloucl was obse rved over Mauna Loa \\'i t h sunset light 
belo"', but over t his a veil a ppea rccl in one place t hat 1·esemblcd biu'C-bro11· 11 
fume. 

May 17. One of t he peri odical rumors of smoke from thC' sout hwest r ift 
of :Ma una Loa was in circulation. 1'h'C f oreman of Hono111ali 110 R:in ch, ,John 
Gouveia, 1n1s questioned and sa id tha t the mountain was 11011· clear, but there 
had been some appeara nce of smoke fro111 the direction of Puu o K cokeo. 

On this day :it 4 p. nt. a slid•c was reported fro111 the cnst r im of Halenrnu ­
mau \\'hich made dust and lef t a scar. 

May 18. At 8 p. 111. a t e lephone rep or t from t he foreman of H onomalino 
Ranch stated that t he Puu o I<eok co !listri rt had been inspected. tirn t the s ul ­
phu 1· patch of 1926 at 8,000 fee t elev:1 t ion was fuming a little, but tha t t he 
smokiness whic·h had been r epor ted all appeared t o be co rning from over the 
top of Mm111a L oa. llonon1:ilino had frl t a sharp ea r t hquake about 6 :15 a. 111. 

May 1-1, whieh w:i s record ed on t he Kila uea s'Cismogrnphs and indicated di s­
tance of origin 30 miles, :rncl anot her indicating 35-milc dis tance 11·as rcgi sternd 
nea r midn ight May H -15. These d istan ces agr e>c wit h the Puu o K cokco district. 

May 19. At 2 :30 p. 111. one very sm,11l fa ll of rnck was heard a t H a lenrnumau, 
nnd d ust seen ris ing at 9 a. m. from th e north corner of t he pi t ,ms probabl~· 
s tarted art ificial ly . 

May 20. A t ·9 a. m. no cha nge ll'a,; o bsC' n "Cd in H a iemaumau, b ut i t was 
seen that t he heads of t he nor t h and 11 or th\\'CSt ta luses lead up to gu lches t ha t 
w ere clr epening their respec tive trenches in the u pper half of t he pit "·all. The 
sugges tion is th:i t t he buttress between t hese two trenches m a,v some clay make 
nn avalanche. 

May 21. At 5 p. m. it 11':1S obsen ·Ni th at some fa llen stones HO\\' lioe on the 
cas t s ide of t he J92!l floo r. 

May 24. A t 2 :20 p. 111. frrsh debris \\'US seen at t he top of t he north t alus, 
the rocks heing so111e ll'hat large r tha n surrounding por tions of t h e s lopes, and 
the wall clircctlv n bovc maintained a fresh. red sca r. Small roeks had rolled 
w ell out on t he · F ebrnarv floor to the southeast. 

May 27. A t 12: 05 p.' m. an nvala nche was report'Cd from t he north ,mil of 
Hale mau mau and dust 11'3 S seen ri si ng t h ere at 1:35 p. 111. 

May 30. At 5 : 50 p . 111. the "·hole nor t h west t a !us wH s seen t o be c·o,·c red 
with 11 C \\' grn,v debri s ovoerlnpp ing the laYa floo r of Februa r_v, 1929. The ll'all 
w as ~e:ll'rcd a bove th is slid e ,tli the wa_,. up t o the rim, and the facts indicated 
t hat t his was the largest avalanche t ha t had occurred since F ebruary. 

SEISMOMETRIC RECORD 

Thero wo re 28 l oe:il earthquakes and tll'O telcseisms recorded b,v the seis­
mogrn phs during t he month enrlcd :it midnigh t :May 31, 1929. 'rhesc and other 
phe110111cna arc lis ted bolow. The t ime used is H a waiian st a ndard ( time merid­
ian i s 157 ° 30' vV.), w hich is JO hours and 30 minutes sloll'er t han Greenwich 
time. 
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The greater number of the ve ry feeble lor11! shocks a r C' pnrtly t ru e earth­
qua kes and partly tremors, which a re sometimes clue to v ibrations set up by 
aYalanches in Halemaumau. Protrncted tremor is not un common, hut this hns 
distinctive characters "·hich a re harmonic nnd ro nt inuous when lava foun tain­
ing starts in I-falemaumau pit. 

Abbreviations used below are as fo llows : yf, very feeble; f, feehk; s, sl ig ht; 
111, moderate; cl, i nstruments d is rnantl~cl; 1"1, fe lt locally; t:,., indicated d istance in 
miles; •, continuous t re mor. 

Local E arthquakes 
May 

1 5 :39 a .111. ,·£. 
5 9:08 p.m. vf. 
G ii :54 a.m. vf. 
7 9 :31 a .m. vf. 

9 
10:38 p.111. vf. 
3 :06 a.m. vf. 
3 :00 p .m. vf. 

10 8 :22 a.m. vf. 
12 5 :54 a .m. s . t:,. 

epiceutral 
12:37 p.m. \"£. 

Telesei sms 
May 19 

l\li a_v 
]4 6:16 a.m. vf. t:,.38 fi 

Hononrn Ii no 
15 12:05 a.m. vf. 631 
HJ !l :00 a.m. vf. 63-l 

12 :46 p.m. \"£. 
20 1 :45 a.111. vf. t:,.2 
21 11:03 a .m. vf. 
25 9:08 a.m. v f . 
26 12:55 p.111. vf. 

1:44 p.m. vf. 
1:5 p.m. ,·f. 

? 6 :40 p. m. Y e r_,· feeble 1·ecorcl. 
May 26 

P 12:17:33.6 p. 111. 

S 12:25 :43 p. m. Distance 6,6)0 km. 

H armonic Tremor 

May 
27 7 :44 a.m. vf. 
28 4 :07 a.111. vf. t:,.21 

H ilo 
20 R:09 p .m. vf. 

4 :21 p .m. vf. 

30 
4 :52 p .m. vf. 

11 :32 a .m. vf. 

31 
10 :14 p.m. vf. 
11 :57 p.111. vf. 

This t ype of t re mor was absent t hroughout the mon th. 

Microsei smic Motion 
Microscisms were slight du ring the month. 

Tilt ing of tlie Ground 

fi 

B.v \\"C'Cks this movement was as fo llows, cxp1°cssNl as a ng ular change and 
direct ion of motion of t he plnn,b line. 

Ma,· 
u · 

" 
" 

1-7 . .. .. .. . . . .. . ..... . ........... . .. . 1.0 
8-14 ..... . . . . .... ... . ....... . . .. . .... 1.3 

1.5-21 ... . ....... . . ....... . .... . . .... .. 1.3 
22-28 ........ . .. ~ .... . ...... . . . .. .. ... 0.6 
29-J une 4 ... . ... . ... . ... . . . . .... •. .... 0. 7 

second 

" 
" 
" 

88\V. 
::\'E. 
w. 
w. 
NNE. 

T. A. JAGGAR, 
Volcanologis t. 
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Black spot shows location of Observatory. 

All exchanges, gi .t'ts to library, news notes about Pacific volcanic anrl 
seismic events. and correspondence should be adclressed HA ,v A lIAN VOLCANO 
OBSERVATORY, Ilawaii National Park, Ha,rnii. 

'l' he Obse1·,·atory is operated by the U. S. Geological Survey, and its work 
is supplemented by the Hawaiian Volcano Research Association. The main 
station is on the northeast rim of Kil:111ea Crater. Suborclinatc seismogrnph 
stations are opcrntecl by the Research Associ:1tion under the direction of the 
volcanologist in Konn and Hilo. 

'J'hc Kilauea station operates horizontal pendulums of the Bosch-Omol'i type 
:111cl rercil·c>s time by wireless from the Honolulu Naval Station. Observatory 
L at. 19° 25' 54.3" N.; Long. 155° 151 39.6" W.; elevation cellar 1214.6 meters 
(3!185 feet). 'l'he Hilo and Kona. stations operate ho1·izontal penclulnms. 'l'heil' 
~eis111ograrns are sent to the Obsen·atory. 

'l'he Haw:.tiian Yo!C'ano Research Assori:ltiou fonnclec1 the Observatory in 
J!)l 1, transferl'ing the plant to the Government in 1919, but continuing coopera­
tion in experimental work by furnishing funds and apparntus and workers as 
necde<l br the Government Volcanologist. It is a corporation uncle•· the Jaws 
o f 11:iwaii, governecl by a board of directors, and financed by the subscriptions 
of its members and patrons. Its aims are identical with those of the Observa· 
tory, namely, (1) To keep recorcl of Hawaiian vokanism, (2) 'l'o attract vol­
canologic specialists to Hawaii, and (3) 'l'o promote wol'ldwide knowledge of 
volcanoes and eai-thquakes and the foundation of more volcano observatories. 
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VOLCANIC CONDITION S IN JUNE 

Activity of H alemaumau and General Notes 

No. 6 

'l'hcrc \\'Cre largo avalanches in I-Ialema umau pit [tt the beginning of June 
and i11 the miclclle of the month, but otherwise nothing oteurrccl suggesting any 
,·oleanil' stress. On June 18 tlrcre were two felt ea r thqu,1kes in the morning 
\\'hieh dislodged slides in Halcmaumau a11cl on the west \\'all of Kilauea Crater. 
'J'he Sl'tond of th<>se earthquakes was unusually hcav~•, being strongly fe lt south­
west of Kilauea ancl also :1t Hilo. The tilting of the grOll!Hl thro ughout June at 
the Observatory \\'as strikingly nor thwnrd as though the Halcmaumau center 
"·ere r ising. Conditions \\'Cl"e quiet during the Inst JO clays of the mouth. 

JO URN AL JUN E, 1929 

J une 3. At :45 n. 111. a lar~e dun-colored dust (']oud from an aval:tn.-110 rose 
from almost half of the Halemaumau or ifice on the 1101·th west side. 

June 5. At 2 p. m. it was evident that s lides had been rene\\'ed from above 
the north\\'est talus, ancl larger bowlclers lay on the floor beneath. 

J une 8. At 9:20 ::i. m. s111all slides fell at the south talus. Oth('rwise the 
pit was ver_v quiet. 
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June 12. A small rockfal l at t he north oc·curred a t 10 a. m., and .1 11 other a t 
2:15 p. Ill, 

J tme 13. At 12 noon fresh r eel a11d gray areas 11·e re ohserv<'d at the other• 
wise d usty no rth wall, nnd from t he middle of the ll'a ll at t he northeast fresh 
r eel deb ris had fallen on t he talus beloll'. 

Jtme 18. About 8 :-!2 a. m. a nd 9 :31 a . m. strongly fe lt ca rthq u,1kcs incrnas• 
ing i11 energy occurred, t he second being felt i n Hilo "'here articles were d is­
lodge1l from sheh ·es in shops. Avalanches we1·e caused in I-lalema umau, a11 d 
slides fell from t he face of Uweknhuna Bluff. This second e,u-thquake \\'as felt 
by observers in the Kan Desert nea r the H alfway House a eeompau iecl by a 
rumbling noise a nd sufficient e nergy to cause the trees to wave back >111cl fo rth. 
The sonsa tion at t l_ie Kilauea Observa to r~, was a prolonged ea st-west S\\'a_ving. 
_ At 11:40 a . m. Halemaumau showed a gouge where fresh rim-rock had fallen 
a t t he west wall. Small trickli ng slides 11·ere hea rd in action north, \\'est, a nd 
south. A fresh avalanche se:11' sho\\'ed on the west \\'all of Ki la uea Crater north 
of Uwekahuna . 

June 20. At 3 :-!5 p. m. one 01· t\\'O rocks were heard fall ing at t he sout h 
in H alemaumau. 

J une 24. At 11 :-15 a . m. a sti ff nort heast breeze 11·,1s making 11·hirlwincls of 
d us t in the desert and blowing dust from the \\'alls of I-Ialemnumau on t he 
nor theast :incl at t he south, a nd t here \\'e re \\'hirlll'inds of dust on the edge of 
the pit. Some rock falls \\'e re sta rted at t he south a nd south\\'est. a nd a clust,v 
slid~ at the nor theast occunecl at 11 :55 a. m. At 5 :10 p . m. ther e \\'HS th in d ust 
in t he pit. 

J une 26. At 2:45 p. m. there had been 1·ec<'n t <:a ving a"'a .,- :i t t he south­
eastern rim crack s, a nd a t the middle of t he nort h-nor t heast \\'all of the pit a 
new scar a ncl streak belo"' led to a pile of fresh grny deb ris . 

June 29. 9 a . m. "l'lhitc dust resembling steam rose at the northenst s ide of 
Halemaumau. 

SEISMOMETRIC RECORD 

There \\'e re 38 loeal ea r thq uakes a nd three te lcsc isms r ecorded h.v t he seis· 
mographs during the month ended at midnight June 30, 1929. These nnd other 

p henomena are listed below. 'l'he t ime used is H a\\'aiian standard (time mcri d• 
ian is 157° 30' VT.), which ls 10 hours a nd 30 minutes s lo\\'e r than Grce n\\'ich 
time. 

Th e greater number of t he ,-er.v feeble local shocks are par tl,v true ea r t h­
quakes and pa r tly tremors, \\'hich are sometimes clue to v i brations set u p by 
avalanches in Halcma umau. Protracted tremor is not uncommon, but t hi s has 
distin<:ti\-e characters \\'hich are harmonic a nd cont inuous \\'hen lava foun­
taining sta rts in H al cmauma u pit. 

Abbreviations used below are as follows: ,·f, Yery feeble; f, feeb le; s, slight ; 
m, moden1te; cl, instrumen ts dismantled; fl, felt locally; 6, indi cated distancn 
in miles; *, cont inuous tremo r. 

June June 
3 : ➔ l,1.n1. d. 10 8 :08 a.m.,-f. 

J une 
19 5 :18 a.m. vf. 

6:33-6 :34 a.111. * 
10:00 n.111 . vf. 5 

6 

7 

J2 :06 p.m. ,-f_ 10:56 a .m. vf. 
J :27 p.m. d . 3 :00 p.m. vf. 
S :17 :1. 111. \'£_ 3 :02 p.m. vf. 
!l :3!1 n.m. d . 11:06 p.m . Yf. 

JI ::HJ :1.m. d. 11 :58 a .m. ,·f. 
3 :00 p .111. vf_ 12 10 :38 a . m. d . 
7:38 a.m. v f. 2:l!J p.m. ,·f. 

10:30 a .n1. d . 16 3:29 a .m. \'f. 

21 

22 

"-~ -) 

26 2:24 p.m. vf. J 7 l :2G :1.m. d. 
9 11:31 a .111. Yf. 4 :46 a.m. ,-f. 

30 

11: 26 U.111. ,-f. 18 8 :42 a . Ill . S . f!. 6 11 (]. 
9:31 a .m. m. fl. 6-t~i d. '2 7 
4: 25 Jl,lll. d . 28 

9 :05 p.m. ,·f. 
12:16-12:1 a .m. • 

5 :45 a.Ill. ,·f. 
12: 03 p.m. f . 69 fl. 

3 :06 p .rn. vf. 
10 :48 p.m. d. 

5 :26 a.111. vf. 
5 :38 n.111. vf. 

11 :40 a .m. yf, 
J 2 :01 p.lll. vf. 

5 :H:1.n1.f.617 



Teleseis ms 
Ju11e 12 

ll :06 p.m. X o d istinctive plrns<'s . 

. Ju ne ) 6 
P 12: 2 :46 p.m. D ist nn ce SJl0 k m. 
S 12 :38:13 p.m. 

June 27 
P 2 :36 :53 a.m. 
s ? 
L 3 :32 ,i.m. 

Microseismic Motion 
Microseism ic motion was ligh t , becomi ng ~light ly strong er at t he end of 

t he mont h. 

Harmonic Tremor 
T h is t y pe of t remor was absent during the mo nt h. 

Tilting of the Ground 
B.v weeks this movement wns as follows, expressed as angu lnr e ltange 

9
and 

direct ion of motion of th e p lu mb line : 

June 
" 
" 
" 

5-11 . . .. . . .. . . .. .......... .. . . .... . . 0.6 sreond 
12-JS .... . . . . . . .. .... . . . . . . . . . . .. ... . O.D ' ' 
19-25 ... .. . .. .. . . . .... .... .. . . . .. . .. . 1.3 '' 
26-July :! ......... .... .. ... .. . .. ..... 0.5 " 

K . 
WNW. 
X 
N W . 

T . A .. J AGGA R, 
Volcano logist. 
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Black spot shows location of Observatory. 

·•. ·•. 

All exchanges, gifts to library, news notes about Pacific volcanic a nd 
seisn,ic events, and correspondence should be addressecl HAWAIIAN VOLCANO 
OBSERVA'l'ORY, H awaii National Park, Hawaii. 

The Observatory is operatecl by the U. S. Geological Survey, and its work 
is supplemented by the Hawaiian Volcano Research Association. 'l'l1e main 
station is 011 the northeast rim of Kilauea Crater. Suborclinate se ismogrnph 
stations are operated by the Research Association uncler the direction of the 
volcm1ologist in Kona and Hilo. 

'l'he Kilauea station operates· horizontal pendulums of the Bosch-Omo1·i type 
a ncl rerei ves time by wireless from the IIonolnlu Naval Station. Observatory 
Lat. ·19° 25' 54.3" N .; Long. 155° 15' 39.6" W.; elevation cellar 1214.6 meters 
(3985 feet). The Hilo ancl Kona stations operate horizontal penclulums. Their 
8eismograms arc sen t to the Observatory. 

'l'he Hawai ian Volcano Research Association founded the Observatory in 
1911, transferring the plan t to the Government in 1919, but continuing coopera­
tion in experimental work by furnishing funds ancl apparatus and wol'lrnrs as 
needed by the Government Volcan-ologist. It is a corporation uncle•· the laws 
of IT:iwaii, governed by a boarcl of directors, and financed by the subscriptions 
of its members ancl patr ons. Its aims are identical with those of the Observa­
tory, namely, (1) T o keep record of Hawaiian volcan ism. (2 ) To attract vol­
canologic specialists to Hawaii, and (3) To promote worldwide knowledge of 
volcanoes and earthquakes and the foundation of more volcano observatories. 
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VOLCANIC CONDITIONS IN JULY 

Activity of H alematunau and Genera l Notes 
July started qui e tly at Halc ma uma u pit, t he Weck ending July 3 producing 

onl.v eight voery f eeble l ocal se isms. The following w eek produced 29 s hock s, 
one of which was pe rceptible , a nd thi s \\'aS th'C lnrgest number f or one w eek 
s ince )l'ovem be1·, 1928. The t ilt ing of the ground for the first half of J~ly hacl 
changed to sout herl,v. 'l'he measurement of n nck s a t t h e ea st'Cr n edge of the pi t 
July 7 sho\\'ed ehi eA,r a \\'idening or t enden cy to open i u the di1·cction of the 
pit ec ntoer since Ma,r 15. 

N othing of impor ta nce ha ppened until Jul,v 25 when, about 4:35 a. m., a s 
s holl'n b.v a series of ea1· t hquakes and east.e,·ly t il t, la va a gain broke out nt tho 
west edge of the floor i n the bottom of Hal'C111aum:1u. This was v e r ified by 
obser vations at the pit, and t he eruption nssumed the same g eneral cha racters 
a s the one in F cbrnary, bu t -end u red more than twice ns long. The cente r of 
acti vi t ,v proved to be n fracture t hrough t he talus tangential t o the bottom 
plug making big fountain s at the base of the large, west e rn, s lide-rock slope. 
'l'he tilt phoenomena at the seis mograph close t o the southeas t ,·im of t he pit 
differed from the motion of F ebrna1-y in that there was some inward til t toward 
t he center on t he Jlrst day of a ct i vity, follo ,n•d by outward t ilt the reafte r. As 
b efore tr'Cmor was r egistered con t inuously whi le the la va fountains were in 
a ction. The e rupt ion cea sed on t he e ve11ing of July 28. 
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The la,·a fountains were of :M;nrna Loa type fl inging up brown basaltic 

pumice, building up a spatter bank against the tal us, anrl send ing a flood out 
over t he February fl oor which h1creascd t he s ize of the bottom enormously. 
'l'hcrc wa s some fracturing of the shell of the Fehrnar~• floor, followed h.v erup­
tions of lava foun tains along the fracture, hut t his q uickly decl ined, and t ho 
i nfl ux of Java came chiefly from t ho west border. '['he first d;1y produced -.14 
feet of fil l, t his had increased to 77 feet tho second dnr, and ;,t the t'ncl of t ho 
~ruption t he liquid lava before freezing was 94 feet deep. As before the cen­
tral floor settled about 30 feet after solidification. It was estimated that 
97,360,000 cu bic feet of lnva pourccl in to the pit in 85 hours. The middle of 
the 11'Cw floor was left 1,050 feet below the observation station on t he southe11st 
1·im. The n et accumula tion of t il t at the Observatory d uring t he "·eek of the 
eruption was morkratc to the south, whereas t he ground harl tilte<l 111oderat't'ly 
to the 11orth during t he preceding week. 

At the end of July t her'C remained, as usual with these eruptio ns, some 
vis ible glow at 11 igh t from nu merous seatt ered points among c-racks in the floor 
of the pit, but non e of t he outbreaks of this t_vpe since a nd in clurli ng .Jul.v of 
1!)2-t have left ,111y hissing gas cones or other signs of continuNI activit)·· '£he 
ornption stops ab rnptl_v ancl the HCW layer of l ava cools off quirk!_\'. 

JOURNAL JULY, 1929 

July 1. At JO a. m. Halemaumau was obscu red b.v m in ;in<l fog, but no 
sounds "·ere heard in the pit. 

July 3. At 2 :30 p. m. a small dust cloud from slides rose from the pit. 
July 7. At )2 :30 p. m. much dust from an avalanrht' rose from the pit orifice, 

a nd other slides fol lO\\'Cd, one occurring about 2 p." m., and a larger one before 
3 p. Ill. 

J uly 8. The top quarter of t he north tal us "·as covered "'ith fresh material. 
July 10. At 11 :~O a. m. after sc,ncral hours of rain follo\\'ing a prolonged 

dry spell nt Kilauc:1. Flale mau111au exhibited rising steam \\'hich \\'as rknscst at 
the cast. At 3 p. m. many a ctive steam jets rising straight upward had been 
produced by t h~ rniHfall at the H alemaumau bottom. 

July 13. At 5 :1 5 p. Ill. t he south talus was obsen·cd to show a Yertical, 
lincar fissure near the top that "·as ste;1111i11g. At the top of the big west talus 
a semicircle of moisture like an arch la~• just below the uppermost point of the 
talus, ,d1ich as a w hole is shaped like an inverted ,. This crescent-shaped 
crar·k cmi ttcd Yapor and appeare<l to mark a deep break in the talus r·one, a nd 
there were other steaming spot in the middle of the talus slope helo"·· 

July 17. At 3 p. m. there was slight increase of Yapor at the mi,ldle of t he 
w est talus. 

July 24. At 11:15 a. m. the pit was quiet ancl clry and no acti,-e ,·apor ,jets 
"·ere noti(•ed. There "·e rp ha rdl_\' a n_\' changes in the bottom s in c·e the February 
:tcti v itr, a nd there hacl been fe"· rim changes. Stont's had rolled out on the 
ll.oor at t hP southeast and nonhw,.st side·. The olcl Hl2i south\\'e t cone \\':l 

r eel in eontr:ist with the 1929 la ,·a which co,·ers the northern hasc of the old 
cone. 

On this morning Ont' or h,·o falls of rock "·ere heard and a ,·ery faint odor 
of sulph11r d iox ide "·as per<:cptibl<'. 

July 25. At 4:35 a. m. the seismographs at the Observatory registerrd a 
series of very small earthquakes a few minutes apart, each accomp:rnierl by a 
t.il t to the cast, tho 11orth-south component showing almost no til t and regist'Cr· 
ing a Yc r.Y feeble t r(·mor for each shock. The lines of the east-,Hst componen t 
widcll'ccl out fo r each shock, :i n cl immediatel.,· thereafter a tendenc~- to spas­
modic tremer chwelopecl in the record, becoming a strong continuous tremor 
after 6:30 a . m.1 ai1d so continuing during the remainder of the <lay. This is 
the familia r volcan ic vibration which accompanies foun tains in the pit. 

At 6 :10 a . m. a fum'e cloud ,ms seen r isi ng from the north corner of Uale­
maum::iu, ancl this was d iscovered t o come from t\\'o fo untains of Ja,·a, as seen 
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at 6:40 a. m. in the bottom of the pit, ns1ng through ven ts above the lower 
edge of the miclclle of t he large wcst'Crn talus . the stream pouring clown to form 
a pool on the surface of the large depressed floor which had been created by the 
ou tflows of Febrnary 20-21, 1929. The evidence from the tilt and tremors shows 
that th'C outbreak began between 4:35 a. 111. and 6 :30 a. m., "·hen there was a 
rnsh of gas through the talus bringing with it incr easing volumes of lava, tho 
disturbance probabl.v originating in the rift under Kilauea t hat trends northeast­
southwest, so that the upward prcs~urc was accompanied by the same eastwar d 
tilt that was notic'Cd at the begi1rni11g of t he Febrnary outbreak. 

After 7 a. m. a convettion cloud 1·apidlr fo rmed owing to the uprush of heat. 
At 7 :20 a. 111 . two groups of fountains flinging up pu111iceous frothy lava at 

t he base of the west tal us produced h igh jets of bluish smoke and occasional 
spurts of brown fume. The old cone of 1927 la·y just to the east of t he new 
ou tbreak. 'rhe fountains at times we re more than 200 f eet high, the southern 
of the two groups being t he most v igorous; th is had b'Cen the later one to de­
velop. L ava was oozing up throug h the talus and t r ickling down to t he floor 
between the two groups of fountains; this eventually developed into a cascade 
1vh ich later crusted 0V'Cr, .lcavi11g a glowing hol e at the top and a bright cavern 
at the foot. Out of the cnvern a steady stream swept fo rward into the new pool. 

About two-th irds of the floor was covered at this time. 'Ili c regions not yet 
(•overed were a "-hitc stained area at the south-southeast, the floo r at the base 
of the northern taluses, nncl a rounded peninsula extlcnding out to the center 
of the pit at the east. At two places in this older floor curling steam jets wer e 
emerging. At a ridge along th'C south edge of the new fill small flows of pahoc­
hoc were pom·ing do"·n among the talus rocks and making festoons. Blue f ume 
developed on t he east s ide of the midc1le of th'C floor . 

At 7 :45 a. 111 . stead:v- blasts of gas wer e audible a bove the pounding of the 
fouutn ins as though it were rushing- through a small hole in the top of a spatter 
cone, or from a crack in a crust. 'rhe steam jets stopped soon after the roai-iug 
began, leaving whitened cracks whe re t he_v had bc·cn . 

At 8 a . m. with a roar sputter ing lava fountaius broke through cracks at t he 
edge of the old floo r at t he eastern peninsula. Th'C line of fountains at tho 
west lo\1-ered sl igh t ly and mncle more smok e. The ne w fountains p robably were 
flam iug as each burst sent up brown, hot looking fume, and occasionally there 
"·as loud roariug. 'l'he western fountain source was jetting less than lrnlf ns 
high as at fil'st. At :16 a. m. i t was e vident that a crack had formed through 
the center of the swollcu peninsula, and this area was becoming an island sur­
rouncfod b,v new lava. 

At 8 :35 n. m., wit h a t hangc of wi ud, fragments from t he big source foun­
tains at the west were falli ng forward on the new lake instead of on the bui lt-up 
slope behiud t hem. It was now evident that lava was flowing under the old 
F ebruar_v <:rust \\·hich could be seen in t he crack, and finally foun tains spurted 
up through the upper encl of t h is crack. 'rhis crack extended across t he F'Cbruary 
f1001· from \\·est to east, that is, fro m the foun tain sou rce to the peninsula . F es­
tooned flows were spreading r ight and left on both sides of t he fountaining 
crack, and spatter edges were being built a lo11g the crack. 'l'ropic birds were 
flying around in the pit. The p1<evious CYCning these birds had been noticed 
flying a1·ound the Ki lauea Milita ry Camp making loud calls as though disturbed 
by fumes. 

At 9 :45 a. 111. new Java wns pushing into the old grotto 11 iche of F ebruary 
a t the north eclge of the fl oor. Th(' big fountains w'ere observed to lessen t heir 
activity, anc1 then to in('reasc in spells of enhanced gas p ressure. 

At 10:20 a . m. the \\·hitcned old rampar t a t the south "·as still showing, and 
there were three localities of strong foun taining action, two at the west 11ichcs 
at the border of t he new lake, and one in the center from t he submerged crack, 
all three of these sending up steady jets. T he ccntnil fountain was linear in 
plan, t hus marking the com-se of the crack. with its highest jets very noisy 
wi t h gas rushes and detonations ancl ly ing towards the eastern pa rt of its area 
of action . 
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At 12 :-!5 p. 111 . t he older fl.oar 11''1S n'e:ll'l _v covel'ed, but a part of the \\'h itcnecl 
area at the south sti ll pe rs isted. This F ebrnar,v 1·ampart s tood approximately 30 
feet above the sunken centrnl are,i of the fl oor before the p resent eruption. 
'l'hcre had t hus been a wid e flat at elevation 2,546 f eet above sea level, J,:300 
foet long by J,000 feet ll'irle, wi th a ten aced rnargin standing 30 feet higher. 
'I'h is marg in had been the spatter rnmpart around the edg e of the F ebrnary 
lake, and to it had been added fault t liffs \\'hich we re left when the F ebrnnry 
Jake solidi fied Hnd subsided. Thus the new fill had 30 feet more fi lling to clo 
over all t he middle r egion than around the edges. The white ned rampart above 
r efcn ed to was a portion of the high edge, its elevat ion abo ut 2,575 feet above 
sea level a t t he sou th and 2,617 feet at the no rth where the greater F ebruary 
fountain had bui lt u p a high bank. The highest eonstrneted heap of that foun­
tain stood 2,635 feet above sea level at the north corner of t he ]'cbr uary floor. 
The h ighest tonstrnetecl heap of 1927 stood 2,643 feet above sea lev-el at the 
south corne r of the floor area a 1, d outside the <!dge of the Februar.v lava. 'l'hcso 
two eminenc>es were thus bentlt marks for measuring thc> rise of th'o new fill. 

At 12:-!5 p . m. t here \\'ere \\'h irl ll'imls at the edge of the pi t ereat,ed b.v t ho 
tremendous updraft over t he hot lake, a nd pellets of brown pumito sometimo:'S 
one to two inches long were falling to leeward on tho Kilauea floor southwest 
of Halemaumau. Al so great quantities of Pele's needles and Pele 's hair WCl'e 
falli ng, some of this mate r ial maki ng dustered accumalations of hair in linea r 
sticks resembling golden stra\\'s. 'l'hc pumice ll'as quite li ke t ha t e,icetcd from 
t he high Maun,i Loa foun tains a nd gave evic1'cnte of intense infl.ation of the 
J:1v:1 with sul phurnus gas. Indeed, t he ('haracter of t he activ ity in Halemnumau 
of 1927 and 1929 \\'US of :Mauna Loa t,rpe. The smell of the smoke to leeward 
ll'as strnng of sulpl1ur dioxide. 

Over t h·e c rack near the c-en ter of th<! pit a small bean-shaped lake delcvop­
ed, with a high margin, a nd th is shOll'C'd fountains that m;icle dome bursts and 
\\'ere on l.v Ot <"as iona lly sputtering . Th0rc was now litt le bro\\·n f ume and t he 
gas blasts had stopped, t he noise being the ordinnr,,· roar of fountai ns. This 
noise resembled surf on tho roc·ks to an obser ve r looking over the edge of the 
pit, but a deep n m,ble " ·as heard ll'hen one stood bntk from the edge. 'l'herc 
11':lS a steady clo111ing fountain to the ll'est of the little pond, a crus t heap oec-u­
pied th'C 111idclle of th0 nodhern ha lf of the new fill, ancl the pond showed a 
spatter slope on its southern bank. 

At this time begn n n phenomenon destined to continue fo r two cla,vs, name-
1.v, the pouring of cascades over ramparts along t he southern ancl eastern edges 
of t ho ne ll' fill, the lava tric·kli,,g into the base of the tal us. The suggestion 
was that the no1·th westc m sid e of th(' fill \\'as beginning to t rnst ovcl' and lift, 
whereas the southeastern 3iclc built rnmpart edges :111d o ,·e rflowecl t hem . 

The western som·t'P fo untains \\'ere begi11ning to b uild up grotto nid1cs i11 
horseshoe fon11 at the 11orthPrn one, ancl a crestent-shaprcl spatter \\'all with a 
tendency to cave in arounil the big southern group of jets. Thc l'c ll'as a small 
spatte r cone at t he base of the \\'all between the two :ireas, sholl'i ng a fountai n 
j n :1 l'OUn<l hole. 

At 1 :30 p. 111 . the crnst on the lake ll'as <·ratki 11g an cl founclel'ing. At l :-!5 
p . 111. one of t he numerous tropic birds \\'h ith hacl hee11 fl_ving around the 
i nterior of t he p it was trapped b.v the gases, fell into t he Ja,-a lake, a nd burst 
jnto flam e. \Vhcn the obsen ·ers \\'alked a round t he pi t by \\' /l~' of the south 
111argi11, a stcnd,v fall of pumi<"c \\'US notieccl a nd much Pele's hair was float ing 
through the air. There was strong <"011tinuous fume at the upper southwestern 
rim of the pit rising from the big fou11tai ns . From th·e western verge of the 
pit bl'oacl spa tter banks were visible, bu ilt back of the la rge fo untain group. 

At 2:50 p. m. n large piec·e of the spatter bank of t he big fountains was seen 
to cave i n. 'l'he white :irea at t he south was now dro wned. At 3 p. m., from 
t he northll'est edge, the cen tral small poncl "·as seen to be :ilmost full of Java, 
"·ith a sputte ring fouut:iin at its southweste rn end. 'J'he do111e fou11tain at the 
c·c11ter of the p it fa r t her "·est \\'HS sti ll playing stcndil~-. The l ine of small 
fountai11s ll'hich h:td been playing along the crack cast of t he pond had shortened. 
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At 3:1:l p . 111. the small poncl "·ns overflo"·ing to1rnnl the west. At :l :16 p. m., 
clm·ing high fou ntn ining. nt t he southernrnost group of sonrc·C' fountains, the 
bank there ta,·ed in . '.l'he sputtt>ring tr:iek east of the pond had reasecl adion. 
At :l :-!:5 p. r,1. only a fnint horseshoe c utline of the cnst s ide of tl,e central 
pond remained ,·isible, ancl the doming fo untain west of it hacl heC'n n'plarecl 
hy a new one fa r ther west. There \\'Cre 110w three d istinct big fountnins whieh 
had buil t up spatter ha11ks at the b:JSe of the ,vest talus, one in a grotto on tl,e 
110,·th side, nncl two in a wider grotto south. At -l p. 111. roe ks fell from the 
north ,rnll of the pit. 

At 4 :25 p. m. an extra small fountain i n a cl clition to thC' th re(' al ready mC'n­
tionecl "·as observed in a grotto at the sout hern •encl of the source fountain 
group. '!'he floo r o r crust of the lnk e wn s so swol len that lava \\'as ras<-ncling 
clown to \\'a rcl the base of the talus, espeeiall.,· at the enst. At +:+O p. 111 . the 
lake \\'HS rising and spreading out, the white-stn ined a reas south ,111 d north we,·C' 
covei-ed, and now onl.v the steepest s ides of the summ it of the olrl lf!27 c-om• 
1·cn1ainecl above the floo,l. There was 011l.v small bubbling a t the tente r of the 
p it . High grottoes had bC'en bui lt on the west side of the source fo untai ns, and 
thC'ir ,1cti vit_v appcn red l'css vigorous than in t he 111 orning. So111c ~•e llowish 
fume was mixed with the blue smoke. 

After 6 p . 111. the rising of t he lnn1 in the pit was stend_v a nd c·ont inuecl a ll 
night, with pulsations. The sourc-c fountHins were c-onsta nt in t h'Ci r nctivity . A 
fow small rock slides fell from the north wnll, espcriall_,· at 11 p. 111. and at 1 
n . 111. ,July 26. At 6:30 p. 111. ,Jul~- 2., the pit as seen from the Obscrvator.v 
showccl diminished fume and a cumulus ?loud :il,ovC', and at 6:45 p. m . the faint. 
glow from the lava \\·as 1·efleeted hy the cloud above. At 8 :20 p. 111. t he ron r of 
the fountains was audible at the Ohsen·ator~•, t"·o miles awa.v. At 9 p. 111. t he 
g low over the pit "·as dull, nncl at 9 :3:5 p. m., irecn through mist, it wns ver.v dull . 

July 26. At 9 :30 a . 111 . the enst sicle of the lake seemed to spren d out more 
i-apidly t lrnn the remnincler, a nd at 10::!0 a . 111 . several large tongu•es of lava 
we re ol.Jscn·ed extending t hemselves into t he east talus. Fountaining conti nued 
nt th'C ROurce cones. '!'he In,·:, harl surrounded the )!)27 cone summit at t he 
sou th, a ncl i t half surrounded the February c-one at the north. Crusts were piled 
u p in patches or isl:rncls at severnl plac·es in the lake. 'l'he skin of the pool 
showed a radial pattern of lines from the sourc-e foun tain region as a center. 
There were man~· ca c-ndcs over the eastern ramparts. 

At 2 :20 p . m. there "·as a glowing ri m around the edge of the lo\\"-Or nort hern 
fountain at the source locality, :incl the crust of the lake in front of it crac-kecl 
c·oncentrically so thnt the fragment st reamed into tlm fo untain. At t he north­
east a bright cascade poured over t he floo r ma rgin for a half hou r. B etween 
the two fountaining nic-hes at t he west stalnrtites w-ere hanging under a point 
of fresh Ja,·a which hacl been huilt out hy spatter. Eight tropic birds were 
seen at one time within the pit. At 2 :50 p . 111 . caseades from the 'Cdge of t he 
lake northeast inncasecl nncl ~ent fl.ows both northward an(l southwarcl in to 
cleprcssions at the foot of the talus. At 2:57 p . 111 . a block of t he built-up 11 iche 
on the north side of th"' somre fountai n heap fell, leaving a glowing "·all like 
a heel of coals. At 3 p . 111. t here was some erf1cki11g nnrl fo undering of erusts 
on the lake, and lava toes were p ushing over its western margin. 

At 8 p. m. thc fountains remained in strong actio n, radial bright lines cx­
tenclccl out from them, there "·as slugg ish ovcrfl.ow around tho cast border of 
the lake, glow could be traeccl t o thc t·xtrcme cdge, and t here we re 110 central 
fountains. '!'here was not as yet any ap~arance of lowering. 

July 27. The source fou ntain jets were now in three principal units, like 
three nrmchni rs or thrones, the larger fountains oc·cu pying the middle of t h'C 
group, frequently double, ma k ing a continuous roar like surf, and tlosel.v r esem­
bling the A.Ji,ka source fountains of 1919 on Manna Loa. ~'he material was i n 
stringy blobs of a color orange to blood reel in daytime :rncl o-olclen yellow to 
ornngo at night. The highest fragm ents floated up rather l;zil_v all of the 
111aterial being light ,rncl pumiceous in t he center of the jets. The' lava would 
slop ,lo1rn, 111:1king a gli stening in eanclestcnt bank >1 gainst the west tnlus. This 
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bank preserved its relative height ,vhile the lake was filling, the bank en­
croaching on the talus above c,s the pumice from the high-est fountain jets built 
up the heap. Back of the fountnbs the ba1,k ll"as eternally b reaking clow,, in 
ln.nclslicles of cherry-reel lava. From the base of the fountain group th>e lake 
streamed all"rt,Y ver.v slowly ll"ith a pattem of n1clial :rncl concentric bright 
l ines, past a few i n egula1ly clotted e;rust i. l:wcls here and there. 'rhere was no 
trace of cent1·al fountaining. 

During the night July 26-27, the h igh northern spatter bank of February last 
wns O'.'ertlow~cl, indicating that the lake had th-ere reached a level of 2,623 feet 
above sea leve l, implying a depth of nc ll" lava of 77 feet above the lowest sag 
of the center of th>e Februar.v floor. 'l'he peak of the 1927 cone in the south 
cove of the new lake still stood J5 feet above the ne"· lava, encircled by ram­
part material of border overflows. I n the course of this clay the hole in the 
south side of this cone 11"3S invaded and buried, but the cone was not covcrecl 
up, and the elevation of the whole nell" floor was now proceeding by rampart 
over flo11· into the talus slope. The floor area was steadily increasing horizon­
tnll,v, but its rise vertically h,1cl now greatly slo"·ed clown owing to the vast 
siz,e of the new fill. 'l'his was roughly 2,100 feet long in a northeast-southwest 
clirection. by J,700 feet wick. The floor was shaped like a n ivy leaf, with the 
stem to the southwest, and was dominated by an enormous heap of pumiceous 
spatter backing the source fountains in n. semici rcle up t he middle of the big 
"·est talus. The points of the leaf were pl'Oduced by th'C sags between t he sev­
eral taluses, eight in numbt-r. 'r he :1c-tual wall of the pit \\"US in contact with 
the new fill at the west-northll"est. 

The mechanism of action during Jul,v 27 did not change, but the big foun­
tain jets were no longer showering any considerabl'C quantit.v of pumice over 
the country to the southwest, tl,ough Pele's hair continued to be mauufac­
ttll'ed. Ramparts ancl islets covered \\"ith piled crusts from the outward stream­
ing a ction in the lake were being formed around the lake edges n01·th, north­
west, northeast, and southeast. This made an overf\011" margin from 50 to 400 . 
feet wide outside of th e lake proper, the greatest width of this margin being 
at the northeast on the side r'Cmote from the fountain source. 

Overfl.owing was uot so conspicuous and it was not limited to the eastern 
region. Occasional overflows indicated that the rampart had a strong outward 
slope. The throne behind the bigg€st fountain jet tended to break clown so as 
'Cver to widen the crcsce11t of the spatter heap. At :30 p. m. there ,rnre three 
separate and distinct fountain niches, and looking across at them from the -east 
1·im of Halemaumau, the one on the left was seen to be i n a small grotto, the 
central one was much the highest and without any overhanging arch, ancl the 
1·ight-hancl fountain macle dome bursts rather than jets. 

At 8:50 p. m. there wns much cracking and foundering of crusts back of the 
1927 cone as the lava worked into the depression between the south ancl west 
taluses. 

Between 7 and 8 p. m. the big fountnin was spouting to heights over 200 
feet almost continuously, and a strong border filling was going on at the south. 
At 8:30 p. m. the vigor of t he big fountain had decreased. At 9:15 p. 111 . a strong 
flow swcacl around the 1927 cone south. Between 9:30 and JO p. m. the north 
fountain revived and threw jets higher than at any t i me during the preceding 
-lcS hours. About JO p. m. several huge slabs spallccl off the throne back of the 
large fouu tain. 

This action of the fountain iudicatecl that toward t he encl of the eruption 
there were spells of waxing and waning gas pressure. At t imes the jets w-erc 
225 feet high. 'l'he pit seen from the Observatory was at tll'ese times vcr.v 
bright whereas a t other times it was very dull. 

During the th ree cla?S of activity there had b'Cen strong vokanic vibration 
registered b,v the seismographs, and the instrnment standing back from the 
south-east Tim of the pit hncl indicated some r eaction of inward tilt during th'C 
25th, followecl by outward tilt during the 26th anrl 27th. 'l'he instruments at 
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Kilauea Obsen ·atory and at Uwekahuna Obser vat ory were registeri ng t remor 
c,ontinuousiy while the foun ta ins were in action. 

July 28. In the mo rning the f ume was ve ry t hi n, only a sligh t column of 
blue smoke rising a bove t ho western wall of t he pi t, a nd a pale b rown veil wi th 
i ntense boiling of hot gas, appeari ng behind the pit ngainst a backg round of 
sky. On th'C evening of t he previous clay t his boiling in the ai r had been vcr.v 
conspicuous owing to co ndensation of 1·a p idl_y moving gray vnpor, f or med from 
atmospheri c mois tur e, t hat made a crown above t he fume column abo ut 6 p. m. 
Later i n t he evening of t he 27th t his cumul us disappeared. 

On t he morni ng of the 28th the floor was abou t 2.100 f'Cet l ong by 1,700 feet 
wide. Th'C fill was approximately 84 feet deep. Its surface was 2,630 feet 
above: sea level, and as t he ri m at t h'C tourist station has ele,·ation 3,640 feet, 
t he depress ion of t he lak e was now 1,010 feet below t he r im. 'r he foun tai nR 
at the west had adopted a r_ythmic int'Crval of about 30 minutes between maxinrn . 
At 8 a . rn. t he big foun tain group was low and quiet, with jets about 50 feet 
high. At 8 :15 t he jet s were from 200 to 300 feet h igh. A t 8 :30 a . m. they were 
lower agai n, at 8 :45 high a nd noisy, and at 9 :00 tll'Cy were aga in low. 

At 8 :20 a. m . t he big fountain at the base of t he west talus sent up indi­
vidual jet s more t ha n one-qua rter t he height of the wall behind it. Ther e was 
a small foun tain in the grot to n'Cxt south of it. Nex t to it on t he 11or th was a 
moderate founta in of t he J{il:rnea type in a niche. The spatter ba nks showecl 
li nes of brenkclown and the b ig fountain was splashing against a rounded ele­
p hant 's back cont inually bomba rded ancl repea tedly breaking a wa_y. 'rhc pumi c<' 
bN1s extended up the t alus at lenst 250 feet above the lake. 

A bl'oacl stream of lnva swept stl'night ncl'0SS the lake from the la rg'C fo un­
ta in to t ho cast t al us. The penk of the 1927 rone still p rotruded about 10 
feet . A t t he edge of l he hi ke rnmpnrts of p ile(1 slnhs we re well clefinecl SE. 
and N E. A peninsula of bench magma. protruc1cc1 into t he lake nrea NE. The 
ba nk wns lower NW. The gener al effect " ·as like 1915 ntti vit .v, with t he west 
fountnin replacing the west pond of t hat t ime, a nc1 t he lobnte fronts a t t he 
cast a ncl nor th appenring like a lava flow. Crnrk ing nn(l foundering of crust 
was i n progress E . ancl NE . Around t he border s the lava was encr oaching on 
the talus by flows push ing through the 1·a mpa r ts. Bowlclers whic h hacl been 
used a s landmarks fo1· n sur vey J uly 27 were no"· hul'ied S., NE., and K . 

The biggest rnmpn r t of p iled sl:lhs lnr direct] ~- opposite the source fountains 
at t h'C east side of the bottom. 

'.!.'here was white stea m i n t he talus at two places E. and SE., some f ume nt 
t he southeast rampart ancl nlso nor theast. ·w hite mi lky s tn in had appeared on 
t he crust of the lake ::--rE. One islnncl N::--''E. showed vellow stain on a smnll 
crag of bench magma. Ther e was the usua I steam 011 t he upper tal us slopes. 

'.l'he marked contrast between the p 1-esent ~it u:1tion nnd the lea f-shaped Ja kr 
of 1915 is t hat in l!l l 5 the sou rce pool was quiet and foun tain ing g rottoes oceu­
piet1 the lobes of the opposite encl of t he lake : now thie o n]~, fo un ta in is a 
g igant ic emission of gas of t he Ma nna Loa type at t he source encl of t he la k C'. 
whi le clwwhe1·c there is on!~- quiet crncking a ncl founde ri ng of crusts with 
m:nginnl overflow. 'r he Jake with in its rampa1·t wns 110w shaped l ike an iv? 
loaf with t he stem 11ea r t he source founb1 i ns. 'rh'C ~mnll fountn in nor th of the 
big one showed the fling ing t~·p·c of action photographed in 1017. The break ing 
ha nk back of t he big fou ntai n sho\\'ed a cherry-reel wall lik e incanclcsccnt cok <', 
nncl made a ngular h re,1ks \\'hen it caved in. The caved-in materia l must ha ve 
beC'n worked over or els<' thrust out into the lake, nin king pal't of t he clottecl 
gas-free crust that p iles into the isln nds, ver.v much likr the raft s i n M,i una Loa 
flo ws. A t t he cl istm1cc obser ved, the Jn,·a appea 1·ccl to be a rough pahoehoe, 
but it mav have some aa deta ils . 

At 9 a·. 111. t he source fountain was freq uently 1'ess t han 50 feet high. T here 
was strcnming from it t o\\'arcl t he grotto next on the no1·t h, and t he l:1tte1· was 
suck ing in crusts from a ll sides and p uffi ng up _vcllo\\'ish sul phur smoke. The 
snrnllest g rotto at t he south hncl b lu~ f ume r ising from t h'C bnnk abo ,·e it nncl 
sent a continous festoo ned s t rea m of lava off to the enst. 
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At 3:lii p. 111. tlve small e r ~ouH·e foun tains were clwinclling beenuse of rise of 
the lake level, and the micldl e fountain was as st i-o11 g ns eYer, and at times 
clotonntions were ver.v louc1. 

At 4::23 p. n1. the middle fountain clwincllecl to a height nearly as low as the 
other s :incl sometl,ing of the same sort was re portecl for 8 p. 111. of the previous 
clny. 'l'hern were now four fountains nil abou t eq ual, tlve nor the rn th ree show­
ing variations. 

At 4:27 p. m. t he la rge fountain r ec-overecl a litt le nncl t he n became quiet 
again. At 4:31. p. m. t he re was another partia l reeovc-ry . At -1:37 p. n1. t he si te 
of t he la rge fountai11 was the smallest area of artivi ty and the 11 orthern foun­
tain was the greatest. At 4 :39 p. m. there was very s mall action at the big 
fountai n s ite a ncl t h·c bank behind it was caving in at inte rvals in "·hat look ed 
like reel-hot cascades of la rge ancl small fragm ents . At 4 :4-1 p. 111. the mic1clle 
founta111 was g radually rec-overi ng, at 4:4(i it waR 111aking high jets and spat­
tering ovc1· t he bank behind it, a nd now the n ort he rn fountain had dwindled. 

From -1: 50 p. m. until abo ut 7 p. m. t he spouting continued with constant 
force, t hen grnclua ll_r clcHeasccl until fo untaining ceased entir el_v at all the 
sou1·re niches at 7:42 JJ. m. 

'l'he max imum e levation of t he lake surface, whe n it was hot a nd inflated, 
after 8:'i hours of flowing, was 2,6-10 fret ,ilJout sea level, the surface standing 
!l-1 feet above t hr low portion of tire F ebrua ry floor. When s uch an e ruption 
c·omes to an e ncl wi t hdrawal of t he molten lava clo1n1 the ven t s a nc1 a lso s hrink­
nge aeeompanying e r_rstalliz,it io n eauses a settling of the 111 icl cl le a rea of the 
la ke, with 001-rn l·<'S ai-ound the border outlinec1 b.v the ramparts. 

At 7 :20 p . 111 . H a lemaumau ns seen from the Observato ry sho 11·ed onl.i- dull 
glow and the fume had clec· reasecl. 

At t he pit at 8 p . 111 . a sma ll clouble fountai n played occasionally at t he site 
of the north'C rn of the four sonHe Yents. At times t he outbursts were audible. 
'l'l,c lava appeared very stiff. Ther o was n little bubbl ing a t the basr of the 
black point protruding between t wo of the nich'Cs, and ther·e was some bubbling 
in cracks of the lake erust. 

Cracking and founde r ing was going on sluggishl_v in the la k e erusts at inter ­
vals, the places bei ng the edges of the l:ike and at t he radial br ight lines c ross­
ing tho lake. DuriJ1g a n hour the bright-line pattern c·hang-ecl not at nil. One 
s ma ll cascade poured into 1 he b,i~e of the north talus. 'J'h cr<c was ver.v little 
fume. Tho tip of the 1927 cone still showed. 

A bout :1 5 p. m. the spatter material on the wall of t he large niche, which 
still oexhibitecl g lowi11g spots, began falling off in t i-i c·kles of s mall reel a nd 
black fragments, and onre or twic-e larger ma scs fel l. These b roke through the 
crust of the lake. This caving awn.,· lasted onJ~, n few minutes, but son1e glow­
i ng s pots remained in t he ,mil an hour aftennncls. 

At 10 :30 p . 111. t h e pit a8 see·n from the Obser vatory showed a dull light 
on its "·all a nd 011 t he cloud nbc,,·e. 

July 29. At 4 n. 111. 11 0 glow could be deteetecl above t he pit. At 7:15 a. 111. 

a ll was quiet at t h'C pit a nd some glowing place8 were visible. Mueh of t he 
floor i n the v ic inity of the source founta ins site was swoUen up into c rust 
heaps, a ncl one su c·h e luster near the west wall em ittecl vn por as cl id othe r 
trus ty is lands on t he floor. 'l'hc~ was a steaming area where the edge of t he 
floor touched the sout h tal us, ancl there were t he usual talus ve nts hig he r up. 
Occasionally t he floor cou ld i)e heard e racki ng. 

July 30. Jn the forenoon inspedion of H nl·cmaumau s howed that a s mnll 
rork slide during the p revious night had fal le11 from the n orthwestern cliff so 
as to scatter a few bowlclers on the surface of the new lava. 'l' h'C cooled lava 
su rface 11·as still rrack ing occasionall.v, and there was slumning of materi:11 
from t he i nfacing steps around the margin of t he central floor, t hese being 
fonnecl by t he settling of the lava lake. Xo importa nt a va lanching " ·as notic·ecl 
fro m the walls of Hale maumau. 

A s urvey of the pit maclc the pre,·ious cla~, s ho11·ecl t hat t he ec11tr:1l floor 
stood at eleva ti on 2,600 feet abo1·e ~ea level and that the in-faei ng fault scarps 

40 

• 
,. 



• 

around it w ere fro 111 :20 to 30 feet high . The na rrow lak'C ma rgi n between these 
scarps and the p it s lopes va ries in elevation from 2,615 to Z,630 feet. T he arna 
of th e entire n'Cw floor was a pproximately 50 :icrcs :rncl abou t eight million tons 
of r oek had been added to the bottom of the rock. 

J uly 31. At 11:15 a . 111. sounds of crack ing or of roeks fall ing were occa­
siona lly hea rd . The weather was sunny, :ind the onl_v steam about the floor "·as 
at its south'Crn etlge. 

SEISMOMETRIC RECORD 

There w ere 91 local earthquakes recor ded b~· the seismographs at the Jla­
w:1iia n Voltano Obse rvato r_v during the moilth endecl at midnigh t Jul_,. 31, 1929. 
T hese and other phenomena arc list'Ccl below. 'l'he t i me used is H nw:iiinn stand ­
ard (t ime meridian is 157 ° 30' \V.) , which is JO hours nnd 30 minutes s lower 
than Greenwich time. 

'J'he g r eater num be r of the , ~ r.,· feeble local s hocks arc part!_,. true carth­
qua·k es a11cl p artly t,,e mors, which arc some times clue t o vibrations set up b,v 
avalnnchcs in I-Ialcma umn u. Pro t racted trc111or is not uneomn1011, bu t this has 
clistinrtiYc ch arac ters which a r'C harmonic a11<l continuous when lava founta in­
i 11g starts in Halemaumau pit. 

Abb reviations us ed below arc a s fo llo ws : ,·f. v ery feeble , £, feeble; s, s li g h t; 
m, moderate; cl, instruments clismantlccl; fl, felt lot all~·; 6 , i11clientccl clis­
tanee in miles; *, continuous trem or. 

Local E arthquakes 

July Jul_v .Tul,v 
1 8 :33 p .lll . vf. 10 2:20 :1.111. Yf . 2:2 8 :53 a.m. vf. 
2 10:51 a. m. vf. l :27 ]).111. f . 6 10 fl. :23 :51 a.111. ,·f. 

5 :17 p .m. vf. 6:29 p.111. vf. 9 ::36 :1.lll. vf, 
3 :1 8 p .m. vf. l l 4:04 p.m. d. 9 :43 11.111 . vf. 
(i :46 p.111. vf. 12 6:1 0 a .111 . vf. 10 :27 a.111. vf. 

3 :2 :58 p .m. vf. .] 3 5:01 n.111 . vf. :24 5: 32 a .m. vf. 
7 :10 p .111. v f. 11::H a .m. vf. 10 :-t9 n.111 . vf. 

4 4 :37 a.111. Yf. 12:0lp.m. d. 12 :47 p.m. d. 
,) 4 :35 a .m. vf. 5 :16 p.m. vf. z.3 4 :20 a .111. vf. 

4 :52 a .m. , · f. 11: 1.6 p .m. vf. -1:21 a.m. vf. 
7 : ,5 ] a .Ill . Yf. ]] :26 p .m. vf. 4 : 24 a .111 . vf. 

J l:41 a .m. vf. 14 12:17 p.111. vf. 4 :26 a .111 . vf. 
1:2:]!) p .lll . vf. 6 :39 p .111. vf. -i :1 2 a.111. vf 
12 :-33 p .111. d . 15 J0 :00 a .111 . vf. 5 :31 a.m. vf. 

1 :48 p .1n . vf. 10 :01 a.111. vf. 1 :43 p.111. vf. 
2 :41 p .111. vf. 10 :02 a .m. f . fl. 2 :47 p .111 . vf. 
ii :,H p.111. v f . 1: 07 p.m. vf. 10:0J p.111 . yf_ 
7: 08 p.n ,. vf. 16 !l :00 ,1.111 . vf. 29 8 :45 a .m. vf. 

6 :i :ii9 a.m. vf. 17 -3:14-5 :16 a.m. * l : 08 p.111. Yf. 
12 :07 p.m. vf. 2 :20 p .111. vf. :10 3 :55 a .111. vf. 
12 :56 ]).Ill. vf. 2 : 21 p.m. ,·f. ( with E. tilt) 

3 :32 p.111 . vf. 2 :29 JJ.lll. Yf. 7:08 a.111. vf. 
6 :59 p.111. vf. 18 7 :00 8.111. Yf. ( with E. ti lt ) 

7 12 :27 :l.111 . ,·f. 7: 01 a.111. vf. JO :28 a .m. vf. 
Jl ::34-11 :56 a .111 . * 8: 10 a.111. d. 31 5 :02 a.111. ,·f. 
11 : i\9 fl.Ill . vf. 8 :49 a .111. vf. ( with E. tilt) 
5:5~ p. 111. vf. 10:?.:J n.m. vf. ] 2 ::5 p.111. v f. 

10 :]0 p .m. vf. ]9 4:45p.m. d . 2 :50 p .111 . vf. 
9 !l:44 n .m. vf. 20 4 :40 a.111. vf. 4 :52 p .111. d. 

J0:22-10:23 a.111. * 8 :1 :t.m. vf. 
10 :36 a .111 . vf. 21 10 :16 '1 .111. Yf. 
12 :43 p.m. vf. 1:16 p. 111. vf. 
11 :04 p .111. £. 623 fl. 
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H armonic Tremor 
Acco111panyjng the la ,·a outbreak tre111or was continuous after 6 ::12 a . n1. July 

25, became stronger J uly 27, ceasi ng enti1<c ly 7: -!2 p. m. July 28. 

Microseismic Motion 
Microseismic motion was ve r.v slight t hroug hout J uly. 

Tilting of the Ground 
By weeks this movement w:is :is follows, expressed as angular thange allll 

direction of motion of the plumb line: 

Jul.v 
" 
" 

3-9 . . .. ...... ... .. . .. . ...... . ....... . 0.6 second NW. 
10.16 .. .. ...... .. ... . .... .. . .. ... .... . 0.3 '' SSE. 
17-23 ...... .... .... .. ..... . .. . .... . ... . 1.0 N . 
24-30 ... . . . . ...... . . .. . . .... . . . .. .... . 0.5 '' S\V. 

'J.l . A. J-~J\_GGAH,, 
Volcanologist. 
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Bla ck spot shows location of Obse l'vn tol'y. 

All exd1anges, gifts to library, news notes about Pacific volcanic :incl 
~eismic e,•ents. and correspondence should be a ddressed HAWAIIAN VOLCANO 
OBSERY_\TORY, Hawaii National Park, Ha"·a.H. 

'l'he Obserrntory is operated by the U. S. Geological Survey, and its wol'k 
is supplemented by the Hawai ian Volcano Research Association. 'l'he main 
station is on the nol'theast rim of Kilnuea Cl'ater. Suborclinnte seismogr;,ph 
stntions :ire operatecl by the Rescal'ch Associ ntion under the dil'ection of the 
rnlcanologist in K ona and Hilo. 

The Kilnuea stat ion operates horizontal pendulums of the Bosch-0111 ol'i ty(1c 
nncl reeei,·es t ime by wireless from the H onolulu Navnl St:1tion. Ohservntory 
Lat. 19° 23' 34.3" K.; Long. 155° 15 ' 39.6" W.; elcnition cellar 1214.6 mete1:s 
(3985 feet). The Hilo and Kona statio11s operate horizontal pendulums. Their 
scismograms are sent to the Observatory. 

The Ha1Yaiian Volcano Research Associat ion founded the Observatory in 
l!Jll, trnnsfcrring the plant to the Government in 1919, but con t inuing cooper:t · 
tion in experimen tal ~·ol'k by furnishing funds and nppar:i t us ;111(1 worke,·s :,s 
needed by the GoYernment Volcanologist. It is a co rporntion un cle•· the laws 
or 11:1\Yaii, governed by a board of clirectol's, and fina nced by the snbsc l'ipt ions 
of its members nnd patrons. Its aims are i rlentical with those of the Ohsc rv:1 · 
tory, namely, (1) To keep record of Hawaiian volea.nism, (2) 'l'o :i ttl'act vol­
canologic specialists to H awaii, a nd (/l) To promote 1Yorlclwicle knowledge of 
,·olcanoes and ear thquakes and the foundation of mol'e vo lcano obscl'vatol'ies. 
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