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VOLCANIC CONDITIONS IN JANUARY. 
Activity of H alemaumau. 

No. 1 

The rapi d fluctuations in the highest of t he molten lava that marked 
December 1923 continued into January 1924. The week ly period oi: great 
Hooding or r emarkable cascad ing that started on the first Friday in 
December was continued during t ire first th,·ee weeks of January, Aftei' · 
the flood on January 18, however, the lava did not fa ll back but continued 
lligll unti l January 31 when ther e was a nother s pec~acu lar ca:;cade into the 
north pool. On J anuary 4-5 the southeast cone locali ty was the main sink 
hole. This followed a time wh en the north pool had been higher than and 
overflowing into the main pool. The range in the h ighest of the Java be­
tween January 1 and January 31, 219 feet to 177 feet below rim was Jes· 
than the fluctuation on some days or rapid flooding. On January 18th the 
Java rose 65 feet in ies than 16 hours. On J an uary 21 the lava Ja ke wa " 
some 45 acres in extent with no is lands visible. On this clay tumultuo us foun­
tains, the larg-est observed since March 1921, often hurled the spray ove.-
100 feet high. The general arrangemen t of th e source well s has continued 
much t he same since las t Octob'er. 

JOURNAL, JANUARY, 1924 
January 1. 'rhe lava was at about the same level at 9 .p. m. as it wa · 

on December 31. There was no activity a t the south source'. Th cascade 
[rorn the nor th pool continued. 'rhe stream t urn ed south at the foot of tlle 
cascade anti pasS'ed directly across the sou th source lcality. There were 
three or four fountains at all times in the north r>ool. 

January 2. At 5 p. m. there was radial trP.a ming- from lhe south source 
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with a perceptible rise in progress though the level of the lava was much 
the sa,me as on January 1. The stre:1ming from the north pool had stoppe<l 
though that pool was nearly bank full. 

January 3. The north pool had overflowed southeast into the east J)OO I 
since lhc aftemoon of the 2nd. At 3 p. m., however , the north pool 
was depressed within its banks 8-10 feet. The main pool was 3-4 feet higlHl!' 
than on th e 2nd. All islands were still visible. The south source was active 
with radial streaming and continuous fountaining. 

January 4. It was found at 9:45 a. m. that there had been another 
great rise and that the lava was slowly subsiding. The rate of fall in­
creased and many extremely powerful fountains were in action. Fountains 
played over the two sink holes, the inner southeast cone and the north 
pool. The south source was marked by thin skins and bubble J'ounlaining. 
By 10: 30 a. m. the fountaining had become weaker. 

January 5. At 11:00 a. m. the pit appeared much as it did beflo re the 
rise, with three large islands in south bay and smaller ones in north bay. 
The westernmost of the large islands in the sout h bay looked like the old 
island of November and had three beaches, each one of which show d in­
creased titling to the southwest. There was sluggish streaming from th e 
south source to the. north bay. The north pool was higher than the main 
pool and cascaded for a short time into it. There were occasional rouu­
tains at each end oI the north pool. 

J.anuary 6. The appearance or the pit was much the sam as on th e 
5th. '.rh e north pool was a little higher. 

January 7. Both pools were higher than on the 6th and the norl.h pool 
was overflowing . rapidly in four large streams. Some of the str Ams ap­
peared very fluid . There was outward streaming from the south .-ource. 
Several of the smaller islands in the main pool were drowned . 'J'here was 
but little fountaining. The old southeast cone discharged gas through a 
era.ck near its base several times during the morning·. 

January 8. At 10 a. :11. ibe north pool was overnowing n10r vigorously 
than on the 7th though the g-eneral appearance of' pit was th same. 'l'he 
heat was almost unbearable at many places on the rim. There was radial 
streaming from and fountaining at the southwe.:t source. 'l'h so uth source 
was quiet. The fume was thin. 

January 9. At 10 a. 111 . the norll~ 11001 was slightly sunk in its cup but 
later it rose and overflow ed voluminously to the north. After the over­
flow · it sank back with vigorom, fountaining to 15 feet below its rim. By 
11: 30 a . m. another rise was in pcrgress. The size of th main pool was 
greatly rcduc·ed by the growth of inner benches. The southeast promontory 
was connected with the south island and the southwest island had joined 
the west bank. There were small fountains at and sluggish streaming 
away from the southwest source. 

At about 10 p. m. there was another sharp rise. Doth south a.sl cones 
were marked by dom e fountains. At midnight there was no s ign of sub­
s idence. 

January 10. At 10 a.. m. U1e main pool was a.t about the same level 
as on the 9t h while the north pool was depressed within its cup. There was 
sluggish streaming from the southwest source and for a short time a pasty 
flow from the old southeast cone. There were ten fountaining patches in 
the north'east bay. 

Jan,uilry 11. 'The pit was quiet and the lava level was much the same 
as on the 10th. There was an occasional dome fountain at the south source 
though there was no streaming. Considerable fume arose from lhe north 
pool region. 

January 12. The size of the main pool was reduced by new islands 
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and by growth of southwest island. Weak fountains at and sluggish stream­
ing away from the sout\1 and southwest sources. Thei<e was a puffing crack 
at base of southeast -cone. The north pool was quiet and low. The bench 
in center of pit wa rising and tilted shore lines w·ere p1'0minent. 

January 13. The general appearance of pit was unchanged, though the 
north pool was higher. The fountaining and streaming away from south 
and southwest cones was more active. There was a new small cone. on 
south sic! of old southea. t cone. 

January 14. Both pools had risen and the main pool had formed ram­
parts in several places. The north pool was smaller. South and southwest 
·ou rces were much th'e same as on the 13th. The old southeast cone was 
belchin g, sometimes throwing spatter 60-75 feet high , and also pouring out 
a Hmall J1ow of viscous lava. 

January 15. Both pools wer higher than on the 14th and the main pool 
rnm pa rts were more pronounced. At 2 p. m. the main pool overflowed for 
11 ·horl i.ime. There was considerable fountaining and sinking of crusts in 
lh main lake. The fountaining at and streaming away from the south 
Ho ur,ce bad increased. · 

January 16. The north pool had ris•eu and was overflowing vigo1·ously 
011 lhe north and south sides. The south source was also active in the main 
pool. There were ten fountains in the main pool. 

January 17. 'l'he north pool was down though t he adjacent b'euch was 
still high. Spatter ramparts on southwest side of north pool appeared to 
b as high as the recent black ledge. The east and " "est pools were de­
pressed within their banks 4-8 feet and were separated by an isthmus. A 
portion of the northeast bench fell into the east pool. There was slight 
:-, lreaming away from the vigorous fountain at south source. Gas was hiss­
ing- through cracks in the crusts.' 

Ja.nuary 18. At 10 a. m. th1: lava had risen so that there was one great 
lake that extended into the southwest chasm and covered up the June 1923 
bench. A vigorous -cascade into the north pool that had started about 7: 45 
a. m. continued all day. There was radial streaming from the south source 
well. Fountains played OYer the southeast cones with about four others in 
clifferent parts of the lake. The level of the flood lowered slightly in the 
a fte1:noon. 

January 19. During the forenoon the pit was much the same as on the 
l 8ll1. At 2:20 p. m. the north pool started to fountain vigorously and within 
two minutes the pool was ful.l. This was followed by a rapid rise that 
clrow11ecl the soutl10ast cones. A number of whirlwinds tossed about pieceis 
or rus t. 

January 20. The Java was down 10-15 feet at 10 a . m. though no crags 
hall appeared. Large fountains played from time to time in various parts 
or t il e pit. 

January 21. The pit was much the same RS on the 20th except tha t 
l he lava was higher. 'The vigorous southeast. fountain was elongated. A 
1 ow ;·ful fountair, played over the north pool locality. The fume was en­
I irely from the fountains. 

January 22. At 10 a . m: the iake was clown about 15 feet. The noise 
from th several vigorous fountains sounded lil,e h eavy surf. There was 
rapid streaming from the south source. The heat was very strong·. 

J an uary 23. The pit was much. the same as on the 22nd. Tb ere were 
four vigorous fountains . . 

Jan·uary 24. The Jake- bad fallen slightly since t he 23rd. As many as 
eight vigorous fountains were in action at 10 a. m. The top of the south· 
east cone was rea.ppearing. 

January 25. Al 10: 30 a. m. the lake had risen and the number of foun-
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Laius had decreasetl. Fume ros e from val'ious parts oC th lnk surface. 
Jtaµ id streamin o- contin ued. At 8 p. m. a. fountain over th norlh pool 
1ocali ty hurl ed molten Java ove r 125 feet high. 

J a nu a ry 26. Conditions same as on the 24lh. Founlains played at th e 
:<oulheast and ovel' north pool locaiity. There was no island in lh g r al 
lake. 

J an ua ry 27. At l U a. m. 1he Ja va leve l was the sa;ne as on th 26llt . 
ll was ,-epo.rted to have ri sen antl t hen subsided. The fountain s and slr am• 
ii1g had .chall'""ecl bu t liltl e. 

J a nuary 2 8. At 11 ,1.. m. t h e lava was materiall y lower than on the 27lh 
a nd . th e top o f southeast cone stood 10 feet above the lake. 'rhe south 
:<ource was Jes active and strea ming from it slower t han for several clays. 
'!'he re were s ix active fo\mlains in nor th part o[ th e, Jake and an occasional 
one at south source. 

J a nu a ry 29 . . At 10 a . m. til e lava appear d lo have fallen sli ghtly. There 
wa · but l ittl e fountainin g. The re was moderate streaming from th e south 
somce. At 11: 30 a. m. t h e la ke had fall en furth er and a •Cascade was pour• 
i.1 g into the so uth east cone. 

J anua ry 31. At 10: 45 a. m . the end of a period oc shal'p subsidence w:,,; 
obse rved. Num erous fountains w ere playing ancl t he banlrn showecl hot 
pahoehoe paste. A weak cascade poured into the norlh pool. Shortly 
I :1erea l' te r t he l'ountaining stopped and a rapicl rise comm n ed t hat was 
accornpaniecl by a cascade into the north pooi. By noon th cnscad was 
vigorous , being fed by ra.pitl streamin g from the south sourc . The so ulh· 
(·ast cones w ere qui et. · 

LAVA MEASUREMENTS 

Meas urements of t he depression of the mobile lava •Column below 1.h c 
north east rim sta tion of Halema umau, 3716 f et a bove se;i level, for the 
i11onlh of Jan uary 1924, w ere as follow s : 

Day 
J a nuary 4 

5 
7 
9 

12 
13 
14 
15 
16 
21 
22 
23 
24 
25 
26 
27 
28 
31 

Time Main lake level 
10 a. rn ... .. .... .. .... .. ........ 160 feet. 
11 a. · m ........ ..... .... .... .... 215 
11 a . m ......................... 200 
10 a. m ......................... 190 
10 a. lll ......................... 192 
10 a . m ......................... 194 

2 p. m ......................... 189 
2 1 . m ............. ............ 190 

10 a. m .................. ... .... 180 
10 a. m .................. ....... 114 
10 a. m ......................... 118 

9 a . m ......................... 136 
10 a. m ......................... 135 
10 a. m .......... ............... 120 

9 a. lll ..... .... .... ... ...... ... 124 
10 a. m .................... .. ... 121 
11 a. m ......................... 149 
12 noon ........................ 177 

SEISMOM ETRIC RECORD 

Du ring I he month end er! midn ight January . 31 , 1924, twenty•one local 
a rlhquak s and one t les ism were r egistered at lhe Observatory. These 

a nd other earth move1n enl s are exhibit d belo"' · Tim e is Hawaii an Stan· 
darcl , 10 h. 30 m. ·lower tha n Greenwich. 

() 

Fig. No. 1, J a nuary 8, 1924. Flood for the nor th pool. Photo Emerson. 

Hf\L,EMP.UMRU 

J t?lllltftfY 7,/J,N. 

110 Trff 

WEST lO<H 

~"'"?$" 
MAIN POOL FUT LOCH 

-1$4 

e 0 

8 

A .G 

Fi~. No. 2. M:i.p showing general 1·ela t ion of isla nds and pools from 
No,·ember to F ebrna ry 19 inclus ive. F,·om survey by O. H . Emerson. 
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Local Earthquaks. 

Janua l'y 2 .... ........ .... ........ 1:4!:J a. m. , ery r c bl . 
L ...................... 9 : :n p. 111 . Slight, r1 is tan 15 mi le ·. 
ll .................... 12: 58 p. rn . Ver y fp ble . 
7 ........................ 1 2 : 3:.: p . m . 
' ............. .......... 10: 46 a . m. 

9 .......... .............. 9 : 58 p. m. 
, ligh t, I' It in K ona. 
Feeble. 

T eleseism . 

LL... ... ................ .. 5:55 a. ID . V ry r bl 
14 .... .................. 2 : 1 2 a. lll. " 
1 6 ......... ............ ... 10: 05 a. m. 
18....... .............. ... 1 : 01 p . m. F ebl . 
19 _______________________ _ 3 :1 p. ill . ' ' 

21.. ....... .. ............. 2 :15 a . m . Slio-h t , clistan c 
.... .. ... ............... 3 , 01 p. m . V ry r b le. 

23 ........................ 3:05 p . m. 
25 ....................... . 3:5 a. m. 
26 ... ..... ... ............. 2 : 51 p . m . 

..... .... .. ............. 3:54 p. m . 
27.. ...................... 6: 22 p. m. 
28 ......... ........... .... 9:20 a. Ill . 

...... ......... ... ..... 7: 29 p . n1. 

......... .. ..... ....... . 7:1 5 p. lll . 

F eebl e, cl i sl anc 
, 1ig l1t. 
V r y f bl e . 

ii h 

,, 

Janua ry 2-1. ........... ............ 7: 52 11. m. S li gh l. 

Spasmod ic M icrotrem or. 

mi l \JS . 

8 m i les. 

Thi s t yp of l remor was sligh t un ti l J a nuary 22n d and moderate from 
Janunry 23rd on . 

Harrno.n ic Micr ot rem or. 

This t ype of Lremor was s ight du riug th first 14 clays and m odera te 
th last 17 cla ys of t h ., mon L1 1. 

Microsc ism ic Moti on. 

' 'h e amplilud or ml •rose ifim i; was moderate on t he 14th a nd sl ight on 
Olh 1' clays . 

T ilt ing of t he Gr ound. 

J3. w ks thi K mov em n t was as follo ws, •xpr ssccl as an" ula1· change 
anti !l i r e ·li on ot' m olion of t h plumb li ne : 

Decemb er 30•J au . 5 .......... ..... ... .. .... 3.5 :; •contl:s NW. 
6·12 ........................ 4.0 " w . 

13·19 .. .. ................... .4.4 w . 
20·26 ...... ······ ····· ...... 1.2 

27·F' b. 2 ................... ..... 1.3 • SE. 
R. H. l<'IN H, 

Meteorologis t. 
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VOLCANIC COND IT IONS IN FEBR U ARY 

Acti vity of Halemaumau. 

No. 2 

Rapid flu ctuations in 1.be height of lh e molten h1 va t hal were noted in 
December and January continued in February until t he lava disappeared 
from view on F ebruary 21st. At the beginning of t he month the lava was 
170 feet below rim. By the 9th the de pression was 130 feet. From the 
12th on the level lowered gradually and by the 21st tile floor was about 380 
1'eet below rim. A fall of 35 feet in one hour, following a rise that was 
a lmost as rapicl , was reported on F ebruary 1. On February 11 some of the 
J'ountains were over 150 feet hio-h . On the 15th, 17 th and 18th cascades, 
sometimes with a drop of 40 feet, poured in to ihe north pool. The main 
source of the flood !:i was t he south l'eeding well frnm which distinct and 
persistent bright Jines radiated. As the fall progressed the old t opography 
which had been buried i.n t he January floods reappeared r,lmost unchanged . 

During February th er e were several ea r thquakes alou ~ th e volcano end 
of the northeastern Kilauea rift. 

JOURNAL, FEBRUARY, 1924 

Febr uary 1. Since January 31 t h e lava rose to about 130 feet below 
the rim and t hen sank back s·o that at 11 a. m. it was about 170 feet down. 
at 10: 20 a. m . there wer e a series o l' tumul tuou . fountains around rim of 
pit with bu t few in the centel'. By 11 a. m. practically a ll fountains had 
stopped. Between 10: 20 a. m. an d 11 the Java must have fallen 10 feet so 
1hat islands appeared around th e souUieast cone and north pool area. The 
s outheast <:one stood about 30 feet aborn the lake but at 11 a. m. its top 
fell off. There wai. a moderate discharge ot' Java from a crac l, on t he soutl1-
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west side of the southeast cone. The fume from the Foun tains was den e 
and th e heat strong. Ther e app ared to be a d ctded tendency to build up 
th e outhwest bench and reduce the siz of the pit. 

February 2. At 2:30 9. m. the lava had r i<>en to a bou t 140 feet be low 
rim and the lake was quie t. '!' her e was w eak fountaining at south sourc 
and at southeast cone. Streaming was generally s low. 'fh Java wa;; 
repor tetl LO ha ve been mu ch lower during the forenoon . 

February 3. At 11 a . m. the lava wa s down to about 175 feet below 
rim. The lake was quieL save for occas ional fountain s a t southeas t and 
s luggish s treaming Crom south source. The1·e wer e no islands except for 
tile southeast cone. A small flow was again issuing from southw st s ide 
of t hi.; cone. 

F,ebruary 4. At 11 a. m. th e lava was highe r than on the 3rd, about 
15lJ feet feet below rim. There was much furn from the fiv e fountaining 
patches around edge o( lake. Th e sluggish streamin,,. from south sourc 
continued. Fresh ove rflows showed that the la va had fall en recent ly. 
Shoals appeared along sou thwest bank. 

Febr,uary 5. Th lava was Crom 5-10 feet hi "'her than on th 4th. Th " 
streaming Crom th e south source was quit vigorous. During th forenoon 
fountains threw spattter ove1· the rim which wa - fully 130 [ et abo ve Jake 
level. The south east cone was cracked in au east-w ·t direction. 

February 6. The pit was much the sam e as on the 5th. Th 1 apid 
stnmroing from th e south source c0n li nu d and th ere was a s luggish .·tr am 
northward from sout heast cone. 

February 7. At 2 p . .m. the la va was a bout 140 f et b low r im and 
apparently risin g. The source of the ris ing was the sou th well and a dome 
founta in at the sou theast cone. A small foun tain wa playi ng und r t he 
eas t bank. The b nch was gr0wing wid r . 

February 8. At 11 a. m. th la ke was about '5 reet high r than on t he 
7th. The south source was th e main feeder. The sou theast was a .moderate 
s ink hole. The streaming was directec! to two vigorous border foun tains 
at the north. Occasionally th ere wer e vigorous foun tai ns elsewhere. 

Februa ry 9. At 10 a. m. the Java ras a bout 130 f et down and n srng. 
There wa mod era te streaming from th e outh ouTce to foun tains at t he 
north and to the n wly fo1·med . lab rampart at the northeast ba nk. 

February 10. The lake level was about 150 feet below r im. Most of 
the tountains, wh ich were tumultuous at times, w~r m the north s ide of 
the lake. Both the south and sou theast ource were fe eding the lake, th 
. outh one being the mos t active. 

February 11 . At 11 a. m. th lava wa about 14 5 feet down. Some of 
the violen t fountaining patches under the w 'St, no1 th and northea t rim 
had a tendency to lorm grotto s. 'There were small bubole fouu tai ns :, t 
and streaming a way from the south and southeast souTces. Fresh I1ot 
spatter was coll ected along tl1e northeast and north rim. Some of the pieces 
wer six inches long and over an inch wi de. 

February 12. At 10 :30 a. m. the lava wa s about 145 fee t down with no 
fountains at all. The south and southeast sources were mark d by thin 
skins and bubble foun taining. Streaming was ver y slow. 

February 13. At 11 a. m. t he lava was a bou t 175 feet below rim and 
Yery quiet. Except for the difference in level th pit was much the same 
as on the 12th. The furn was thinn er. 

February 14. At 11:30 a. m. the lava was a bou t 180 feet down. It was 
report ed to have b n 50 feet low 1· at 8 a . m. A rapid rise was obs rveu 
in the morning. t reaming from the south sou rce wa · slow. At noon ther 
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was a slight increase in the fountaining under the north rim. There was 
an occasional fountain near southeast island. 

February 15. At 10 a. m. the lava was notably lower than on 14th and 
a cascade poured into the north pool. There was s low streaming from south 
source and from west side of southeast island. The heat was strong. Size 
or lake was materially reduced by growth of benches especially at the south 
and sou thwest. At 5 p. m. the lake had risen about 15-20 feet. Aa paste 
was dripping from the bank at the south where a large section of the bench 
had fallen away. 

February 16. At 9:30 a. m. the lake was s inking with a number of 
fountaining patches in action. The fountaining died down and at l O a. m. 
lhe lake was perfectly quiet. Avalanches from the inner benches were 
frequent. 

At 5 p. m. the lake level was about the ~ame as in the morning, then 
vigorous fountaining started in and the lake subsided about 5 feet. Some­
times the spray from the fountains went up over 100 feet. 

February 17. · At 11 a. 111. the lake was slightly lower than on the 16th. 
Intermittent fountains were in action. Streaming was slow. The heat was 
less toan at any time since January 20th. At 4: 30 p. m. the lake was 10-15 
lower than in the morning and cascading into the north pool. There was 
slow streaming from south and southeast sources. A large island had ap­
peared just north of the casrade. There was some peeling off of the veneer 
from the north wall. The retention of the size shape and position of the 
north cascade channel after being submerged for a long time under molten 
lava shows the inability of the molten Java to melt solidified lava. 

February 18. The lava was rising with moderate streaming from the 
south source. The north island was just barely visible. There was no foun• 
taining. At 3 p. m. a cascade in to the north pool began and the lake lowered 
10-15 feet. 

February 19. The cascade into the north pool was reported to have 
slopped at 12: 20 p. m. ~wing to the iowering of the lake. The marked 
subsidence with many fountair,s noted at 2: 31) p. m. gradually diminished · 
and at 3: 50 p. m. the p il was quiet. The general topography suggested 
that of December, with a high crag about north pool. There was a high­
land about the southeast source that was broken up. There were two main 
bays of main pool, one southwest, and the other norttteast. Both of these 
had small islands in them. About 3: 50 p. m. the lava started to flow from 
llle southwest source to the northeast. When this flow stopped suddenly 
at 4 p. m. a voluminous flow started from the southeast cone and continued 
:or ten minutes. There was occasional cracking and foundering of crusts. 
A few small avalanches or veneer were noticed. The fume was thin and 
t he heat radiation moderate. 

F,ebruary 20. The lava was 50 feet lower than· on the 19th. The north 
pool was dry with only a small bright patch showing. The main pool was 
an irregular shaped pond abonl 225 feet wide by 300 feet long, and was 
fed by the south source. During the afternoon the Java rose considerably 
witn streaming away from south source. Two constant fountains, simila1· 
to those of October, marked th~ source wells. As they were only about 30 
feet apart it appeared as though the south source had split. Considerable 
fume rose from the southeast source area though no fire was visible there. 
There were frequent small avalan-ches from the pit walls. The old crack 
at north side of pit bad widened several inches just west of the north 
station. 

During the forenoon the 1923 outbreak near Mak.aopuhi was visited. 
Fumes, probably still rich in S03 were still issuing from cracks in and 
aear the flow area. In several places, judging from the a ppearance of rocks 
and sand along cracks great qu.rntities of S03 had been exhaled. The 
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cracks west of Makaopuhi were much hotter than they had been in 1922. 
The 1923 earthquake cracks cross the Kalapana trail parallel to the 1922 ~ 

cracks and extend about one ha!( mile farther west. There was no good 
evidence ot' any movement since August 1923. 

February 21. 'l'he puddles o[ Java ir. south and southwest pa1ts of the 
pit were lower than on the 20th. The furne was thinner. Pit was dull at 
.uight. Only small avalanches noted. 

February 22. Conditions at pit were mueh the same as on the 21st. 
The only glow Lo be seen was a small patcl! in north pool, the banks of 
which had collapsed -consider ably since the day before. Dense fume clouds 
l'OSe Crom old Routh source locality. 

February 23. The north, south, and :oulhwest ·source wall localities 
we re marked by small pi ts. A small amount or aa paste was visible in 
each or them. No apparent change in the level of the bench. A small flow 
pouJ'ed jnto the south source depression. The north anc;l south pits were 
the chief sources o( fume. Many small avalanches were noted. Cracks 
back o( the rim at the south, west, and north were widening. 

February 24. Conditions were but little changed since the 23rd. except 
for the large Yolume of fume which was arising from the southeast. The 
bench around north pit had collapsed. a little more. There were few 
avalanches though the rim cracks continued to widen. 

February 27. Conditions bad changed but little. Dense (ume rose from 
the southeast a r ea, the south and southwest pits. The solfatara at north­
east rim or pit was givinl!, off SOz. 

F ebrna1 y 3·5. An ascent o[ Mauna Loa was made by 0. H . Emerson. 
Ko changes were obse rved iu · Mokuaweoweo. Small patches of snow 
afforded vlenty o[ water though the usual water holes were dry. 

LAVA MEASUREMENTS 

Measurements or the depression of the mobile Java column below nort h· 
east rim stalion of Halemaumau for ! he month ended February 29 were as 
follows : 

Day 
l <'eiJ l'\Hll·y 1 

2 
3 
4 
7 

8 
9 
11 
15 
14 
H 
15 
16 
17 
19 
21 

Time Main lake level 
11 a. m ......................... *170 feet. 
2 (). 111 •.• ,-........ ...... ...... *140 

11 a. 111. .•.••.•..•.•. ••••••••••• •175 
11 a. Ill ........... .... .. .... .... *150 
~ v. n1 ..................... .... *140 

11 :.1. 111 .............. ........... *135 
10 a. 111 .•.•..........•..•.••... • ~130 
11 a. 111 . ..................... .. . *145 
11 a . m ......................... *175 

8 a . m ......................... *225 
11 a. 01. •. ...... ........•....... "180 
10 a. 111 . ••.•••• •••.•••••••.••.• 205 
10 a. Ill......................... 2] 0 
11 a. m ......................... 216 
3 I). 111 ................. ...... .. 300 

10 a. 111 •••.•••••••••••.••••••.•• 380 

SEISMOMETRIC RECORD 

During the 1.uonth ended midnight F ebrua.ry 29, 1924, 36 local ear th• 
quakes were regis tered at t il e Obse rvatory. These and other earth move• 
ments a re exhibi ted as follows: 

* E stimated. 
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Fig. No. 3, February 21, 1924. Nor th part of pit from north-northeast 
rim. Photo Emerson. 



Feb. 1 ...................... 6:41 a. m. 
3 ........................ 2: 40 a. m. 
9 ........................ 5:31 a. m. 

7:54 a. m. 
11 ........................ 2:25 a. m. 
13 ........................ 12: 13 p. m. 

5:20 p. m. 
9:45 p. m. 

14.. ...................... 2:22 :1. m. 
5:02 a. m. 

9:34 a. m. 
1 :45 p. 111. 
8:16 p. m. 

11:56 p. m . 
15 ........................ 2:59 p . m. 

4:00 p. m. 

17 ........................ 12:36 a. m. 
18 ........................ 11: 27 p. m. 

11:44 p. m. 
19 ............ ........... 12:J.4 a. m. 

1:57 a. m. 
20 ........................ 1:14 a. m. 

1:23 a. m. 
1:29 a. m. 
2:20 p. m. 
8: 30 p. ill. 

11: 30 p. Ill. 
23 ........................ 1:55 a. ill. 

6:30 a. m. 
8:01 a. m. 

24 ........................ 7:45 a. ill. 

12:10 p. ill. 

28 ............ ........... 12: 30 a. m. 
9: 18 p. ill. 

29 ........................ 1 :44 p. m. 
1:45 p. m. 

Spasmod ic Microtremor. 

F elt locally, NW·SE., ong1n very close 
Feeble, distance 4 miles. 
Very feeble. 

Moderate, 2.5 miles, SE-N\V., instru­
ments dismantled. 
Ve ry feeble. 

Slight, felt locally. 
Very feeble. 

Slight, distance 2.5 miles, SE-NW., fel t 
locally. 
Very feeble. 

F eeble, distance 2 miles. 
Very feeble. 

F eeble. 

Very feeble. 
F eeble. 
Very feeble . 

'fhis type of lremo1· was rnoderale unli: F ebruary 14th and s ligh t Uiere­
.; [I er. 
H armonic Microt remor. 

This type of t remor was moderate on F ebruary 2, 7, 11, 12, 16, 17, and 
18 and slight on other days. 

M icros•~i smic Motion. 

The amplitude of microseisms was moderate on F ebuary 19, 21 and 24 
and s light on other days. 
Ti lting of the Ground. 

By week s this movement was :1s follows, expressed as angula r change 
and direction of motion ol' the plumb line: 

February 3- 9 ........................ 0.9 second S. 
10·16 ........................ 3.1 seconds ESE. 
17-23 ........................ 0.7 second NNE. 

24-Mar. 1.. ........... ........... 1.5 seconds WSW. 
lt H . FINCH, 

Meteorologist. 
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THE FORMATION OF SULPHATE STALACTITES IN LAVA TUBES 

(By R. H. FINCH and 0. H . EMERSON) 
In Decem ber 1919, about a mon th after t he laYa ceased to flow in t he· 

Postal Rift tube ou the floor of Kilau ea crater conside rable quantities of 
sulphate stalactites were found in t he t ube. Tn some po rtions· of the t ube 
the walls and floor as well as t he roof wPre covered and in other places 
even where water was dripping the coa ting was ntirely lacking. Localizecf 
deposits were found in the fall or 1920 iii. a tu be in Kau Desert through 
whi ch lava had been flowing in t he summer. In a tube formed in 1823 in· 
the Kau Des·ert considerable qu:rn tilies of gypsum can be found*. The· 
so lubl e salts pers isted in the Posta l Rift t ube ror abou t eight months :me!' 
in t he Kau Desert tube for ove:· a yeur. 

Some of the salts from the Kau Dese rt tube of 1920 were fo und by 
J. C. Ripperton of the F ederal Experimen t Station in Honolulu to conta in 
kieserite. Th e presence of gyps um and ki eserite together with th e localiza~ 
tion ·of t he deposits added weight to t he theo1y that the sa lts wer no t the· 
product of l eaching by ra in waler but due to the action of steam bearing 
. ulphur rlioxide and sulphur trioxi de on tile rock lining the walls of t he t ube. 
Such an action would form sulphates of the va rious bases and liberate• 
silicic acid . · 

To determin e ,vhether th ere was a suffi cien t amoun t of solubl e sulphates 
in lhe l~va to account for th'! deposits in the tubes we co llected severat 
kilogi·ams of coarse spatter t hrown out of Halemaumau during the vio lent 

This bulletin. Vol. 8, No. 2 pp ·19 and 29, and No. 6 
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fouutaiuing o[ February 1924 b<i fore any rain had fall en on it. Mate rial 
thrown out by fount:iins should be more likely to contain appreciable 
a mounts or s ulphates than la va that was quietiy extrud ed. 

A sample of th collected spatter was g round to a very fin e powder 
first in a steel mortor and then in an agate one. 5.222 grams of this powder 
in J 00 ml. of dis till ei! w ater was h eated over a steam bath for se veral hours 
and th t:n allowed to stand over ni ght. After another heating it was filtered 
c!T as far as poss ible . Owing to the fin eness of the vowder it was impossibl e 
1.o get an absolutely clear ..;olution . To 10 ml. of t he solution 5 ml. ot 
ba rium chloride dissolved in l~ilute hydrochloric acid w e re add ed. This 
was corupared with a 10 ml . sample to which 5 ml. of distill ed water we:·e 
a dded. The difference , if any, in t urbidity was ve1·y sli ght. 1/ 10 milligram 
of KHSO4 dissolved in 10 ml. of distilled water gave with 5 ml. of the· 
barium chloride solution a turbidity h eavie r t han the first two . Hence th e 
lava s patter co n tained less than (l.02 per cent of lea-chable sulphates. 

As a further check two determinations of the total sulphur in tile Java 
spatter ·wer e made by fusion wi th sodium carbonate and precipitation of 
sulphur as barium su lphate**. Jn the first determination, 1.1281 grams of 
tb e rock powder gave 3.5 milligrams of barium sulphate, or conlained 
0.04 per cent of sulphur. In the seconc 1.1784 grams of rock powder gave 
2.7 milligrams of barium sulphate or 0.03 per cent sulphur. 

All the above dete,·minations indicate that the leaching theory is not 
compatible with the observed amounts o[ su lphates and that they are clue 
to t he action of gases on the linings of t he t ubes. 

VOLCANO COND_ITIONS IN MARCH 
Activity of H a lemauma u. 

During March no molten Java was to be se n though g low persisted 
most. of the month at tl1 e southeast cone local ity. The floor of the pit 
r emamed prnclically uncliau g cl during t he entire monlll . 'file former 
&om·ce wells at southeast, so_ut h, and southwest emitted considerable fume 
that at times _ prevented s eein g the bro_ken and tumbled bottom of pit. 

Seventy-eight earthquake occurred in Mar-ch a great many of which 
had their Qrigin a long the northeaslern Kilauea rift at distances varying 
from 6 to 27 mH es from the Observatory. 

JOURNAL, MARCH , 1924 
M arch 5. A fa irly g1)0d view of t he pit was obtained from the west 

si<l Th ere was no visible change in the bottom of I-Ial emaumau n or in 
t h e crn.cks around the rim. The chief sources of fume were the south and 
southwest pits. There was no glow visible from the obse rvatory Lhough. 
faint glow was discernible at pi t's edge. 

Marc h 8. Conditions w el'e unchanged. 
Ma rch 14. Al 1 p. m. the fume w11s much thinner. A glowing cavern 

could !J e seen at the s outheast cone locality. Ge n ral appearance of bench 
unchanged. 

Ma rch 15. Fume was den se r t han on the 14.th. Considerable fume from 
i he southeast prevented seeing the glowing cavern under the southeast 
slat ion. Occasional a vala.nches wer e b ·ard. 

A sample from the soulh-soutbwest so lfatara show ed a small amoun t 
of hlorine. 

March 17. The general ftppeanmce of the pi t had changed but little. 
The southeast cavern appeared cold and there wa no glow visible e lse­
whoare . 

Ma rch 20. Ther was no noticeabl e change in til e bottom or t he p it. 
'l'he sou thw E:s_t and south areas wer e mi ttin g dense fum e while the northern 
part of che pit was quite clear . Som fnme was rising from the southwest 
-crag locali ty. 

Washi ngto n Ch emical A na lysis of Rocks 3rd Ed. p. 225. 

H 
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March 24. 'l'he fume was thinner, especiall y ,Lt southeast area. Con­
s iderable talus had accumulated at t h e north and norti1east walls. A dull 
glow was visible at t imes at southeast cone locality. The fume from th is 
p lace ww; warm and sulphurous. 

March 30. There wer e n o noteworthy changes in pit. A brigll t orang~ 
glow was visible at t imes at the old southeast source locali ty. 

A sample coll eclecl f:·om t he west solfatara was found to be r ich in 
chlorine th ough it did not contain as much chlorine as sample from north­
caic;l soiratara. 

LAVA MEASURE MENTS 
'l'h e bottom of Halemaumau was very irregular and remamed at from 

375 to 400 feet below the northeast rim during the mon th of March 1924. 
SEISMOMETRIC RECORD 

During the month ended midnight March 31, 1924, 78 local earthqua kes 
and one teleseism were registered al the Observatory. These a nd other 
:nth movements are exhibited below: · 

Local Earthq ua ks. 
Abbreviations have m eanings a s follows: Vf-very feebl e ; t-reeble: 

s-slight; m-moderate; d-ins truments dismantled · fl-felt locally; aud .Y.-i n-
dica tecl distance in mil es. ' 
Mar. 1, 8:52 p. f . 17, 6:02 p. v i'. 

2, 3: 57 a. vf. 11 : 45 p. yf. 
3, 6: 31 a. v i'. 18, 1: 53 a . 
5, 6:42 p. vf. 7:51 a. 

6 : 54 p. vf. 7: 54 a . 
9; 57 p. V f. 8; 00 a. 

6, 6:02 .p. vf: 12:39 p. 
7: 02 p, v L 1: 59 p. 

7, 2:56 a. f. .Y.6 19, 5:20 p. 
'5:31 a. vf. 21, 1:01 a . 
5:47 a . vf. 1:03 a. 
2: 57 p . vf. 8: 06 a. 
4:12 p. vf. 11:32 a. 
4:45 p. vL 21, 7:32 p. 

S, 7:17 p. vt 22, 2:38 a. 
10, 3:50 p. VL 4:28 a . 

5:14 p . vf. 2:34 p. 
5: 22 p. vf. 23, 3: 29 a. 
5:45 p . s . .Y.18 3 :56 a. 
7:16 .p. vf. 4:18 a. 
7:22 p. vf. 5:51 a. 
9: 49 p. s. fl . 24, 12: 04 p. 

10:09 p. f. 26, 1:20 a. 
11:01 p. vf. 3:36 a. 
11:14 p. f. 27, 10 :18 a. 
11:29 p. vf. 10:42 a. 

11, 1:53 a. vf. 11:11 a. 
2:01 a. vf. 11:32 a. 

11:30 a. f. 28, 6 :09 p. 
12, 8:03 p. vf. 8 :00 p. 
13, 5:15 p. v f. 29, 1:27 a. 

6 :49 p. vf. 6:03 a. 
14, 1:15 a. vf. 6:33 a . 

vf. 
vf. 
vf. 
I'. 
f. 
f . .Y.11. 
yf. 
s. :(.13. 
s . .Y.13 
vf. 
s . .Y.10 
vf. 
vf. 
vr. 
s. :f.13. 
vf. 
vf. 
vf. 
vf. 
vf. 
v f. 
vf. 
vf. 

vf. 
vf. 
vi'. 
fl. cl. .Y.13. 
J'. 
s. :f.27, felt Hilo. 
vf. 
s. 

6 : 14 a . vf. 10 : 44 p. vf. 
15, 6:00 a. vf. 30 9:21 a. vf. 

9:30 a. Yf. 9:49 p. vf. 
17, 3:16 a. vf. 10 :27 p. vf. 

9:05 a . L 10 :32 p. vf. 
4: 26 p. vf. 31, 8 : 01 a. vf. 
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fouutaiuing o[ February 1924 b<i fore any rain had fall en on it. Mate rial 
thrown out by fount:iins should be more likely to contain appreciable 
a mounts or s ulphates than la va that was quietiy extrud ed. 

A sample of th collected spatter was g round to a very fin e powder 
first in a steel mortor and then in an agate one. 5.222 grams of this powder 
in J 00 ml. of dis till ei! w ater was h eated over a steam bath for se veral hours 
and th t:n allowed to stand over ni ght. After another heating it was filtered 
c!T as far as poss ible . Owing to the fin eness of the vowder it was impossibl e 
1.o get an absolutely clear ..;olution . To 10 ml. of t h e solution 5 ml. ot 
ba rium chloride dissolved in l~ilute hydrochloric acid w e re add ed. This 
was corupared with a 10 ml . sample to which 5 ml. of distill ed water we:·e 
a dded. The difference , if any, in t urbidity was ve1·y sli ght. 1/ 10 milligram 
of KHSO4 dissolved in 10 ml. of distilled water gave with 5 ml. of the· 
barium chloride solution a turbidity h eavie r t han the first two . Hence th e 
lava s patter co n tained less than (l.02 per cent of lea-chable sulphates. 

As a further check two determinations of the total sulphur in tile Java 
spatter ·wer e made by fusion wi th sodium carbonate and precipitation of 
sulphur as barium su lphate**. Jn the first determination, 1.1281 grams of 
tb e rock powder gave 3.5 milligrams of barium sulphate, or conlained 
0.04 per cent of sulphur. In the seconc 1.1784 grams of rock powder gave 
2.7 milligrams of barium sulphate or 0.03 per cent sulphur. 

All the above dete,·minations indicate that the leaching theory is not 
compatible with the observed amounts o[ su lphates and that they are clue 
to t he action of gases on the linings of t he t ubes. 

VOLCANO COND_ITIONS IN MARCH 
Activity of H a lemauma u. 

During March no molten Java was to be se n though g low persisted 
most. of the month at tl1 e southeast cone local ity. The floor of the pit 
r emamed prnclically uncliau g cl during t he entire monlll . 'file former 
&om·ce wells at southeast, so_ut h, and southwest emitted considerable fume 
that at times _ prevented s eein g the bro_ken and tumbled bottom of pit. 

Seventy-eight earthquake occurred in Mar-ch a great many of which 
had their Qrigin a long the northeaslern Kilauea rift at distances varying 
from 6 to 27 mH es from the Observatory. 

JOURNAL, MARCH , 1924 
M arch 5. A fa irly g1)0d view of t he pit was obtained from the west 

si<l Th ere was no visible change in the bottom of I-Ial emaumau n or in 
t h e crn.cks around the rim. The chief sources of fume were the south and 
southwest pits. There was no glow visible from the obse rvatory Lhough. 
faint glow was discernible at pi t's edge. 

Marc h 8. Conditions w el'e unchanged. 
Ma rch 14. Al 1 p. m. the fume w11s much thinner. A glowing cavern 

could !J e seen at the s outheast cone locality. Ge n ral appearance of bench 
unchanged. 

Ma rch 15. Fume was den se r t han on the 14.th. Considerable fume from 
i he southeast prevented seeing the glowing cavern under the southeast 
slat ion. Occasional a vala.nches wer e b ·ard. 

A sample from the soulh-soutbwest so lfatara show ed a small amoun t 
of hlorine. 

March 17. The general ftppeanmce of the pi t had changed but little. 
The southeast cavern appeared cold and there wa no glow visible e lse­
whoare . 

Ma rch 20. Ther was no noticeabl e change in til e bottom or t he p it. 
'l'he sou thw E:s_t and south areas wer e mi ttin g dense fum e while the northern 
part of che pit was quite clear . Som fnme was rising from the southwest 
-crag locali ty. 

Washi ngto n Ch emical A na lysis of Rocks 3rd Ed. p. 225. 

H 

( ( 

March 24. 'l'he fume was thinner, especiall y ,Lt southeast area. Con­
s iderable talus had accumulated at t h e north and norti1east walls. A dull 
glow was visible at t imes at southeast cone locality. The fume from th is 
p lace ww; warm and sulphurous. 

March 30. There wer e n o noteworthy changes in pit. A brigll t orang~ 
glow was visible at t imes at the old southeast source locali ty. 

A sample coll eclecl f:·om t he west solfatara was found to be r ich in 
chlorine th ough it did not contain as much chlorine as sample from north­
caic;l soiratara. 

LAVA MEASURE MENTS 
'l'h e bottom of Halemaumau was very irregular and remamed at from 

375 to 400 feet below the northeast rim during the mon th of March 1924. 
SEISMOMETRIC RECORD 

During the month ended midnight March 31, 1924, 78 local earthqua kes 
and one teleseism were registered al the Observatory. These a nd other 
:nth movements are exhibited below: · 

Local Earthq ua ks. 
Abbreviations have m eanings a s follows: Vf-very feebl e ; t-reeble: 

s-slight; m-moderate; d-ins truments dismantled · fl-felt locally; aud .Y.-i n-
dica tecl distance in mil es. ' 
Mar. 1, 8:52 p. f . 17, 6:02 p. v i'. 

2, 3: 57 a. vf. 11 : 45 p. yf. 
3, 6: 31 a. v i'. 18, 1: 53 a . 
5, 6:42 p. vf. 7:51 a. 

6 : 54 p. vf. 7: 54 a . 
9; 57 p. V f. 8; 00 a. 

6, 6:02 .p. vf: 12:39 p. 
7: 02 p, v L 1: 59 p. 

7, 2:56 a. f. .Y.6 19, 5:20 p. 
'5:31 a. vf. 21, 1:01 a . 
5:47 a . vf. 1:03 a. 
2: 57 p . vf. 8: 06 a. 
4:12 p. vf. 11:32 a. 
4:45 p. vL 21, 7:32 p. 

S, 7:17 p. vt 22, 2:38 a. 
10, 3:50 p. VL 4:28 a . 

5:14 p . vf. 2:34 p. 
5: 22 p. vf. 23, 3: 29 a. 
5:45 p . s . .Y.18 3 :56 a. 
7:16 .p. vf. 4:18 a. 
7:22 p. vf. 5:51 a. 
9: 49 p. s. fl . 24, 12: 04 p. 

10:09 p. f. 26, 1:20 a. 
11:01 p. vf. 3:36 a. 
11:14 p. f. 27, 10 :18 a. 
11:29 p. vf. 10:42 a. 

11, 1:53 a. vf. 11:11 a. 
2:01 a. vf. 11:32 a. 

11:30 a. f. 28, 6 :09 p. 
12, 8:03 p. vf. 8 :00 p. 
13, 5:15 p. v f. 29, 1:27 a. 

6 :49 p. vf. 6:03 a. 
14, 1:15 a. vf. 6:33 a . 

vf. 
vf. 
vf. 
I'. 
f. 
f . .Y.11. 
yf. 
s. :(.13. 
s . .Y.13 
vf. 
s . .Y.10 
vf. 
vf. 
vr. 
s. :f.13. 
vf. 
vf. 
vf. 
vf. 
vf. 
v f. 
vf. 
vf. 

vf. 
vf. 
vi'. 
fl. cl. .Y.13. 
J'. 
s. :f.27, felt Hilo. 
vf. 
s. 

6 : 14 a . vf. 10 : 44 p. vf. 
15, 6:00 a. vf. 30 9:21 a. vf. 

9:30 a. Yf. 9:49 p. vf. 
17, 3:16 a. vf. 10 :27 p. vf. 

9:05 a . L 10 :32 p. vf. 
4: 26 p. vf. 31, 8 : 01 a. vf. 
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Teleseism. 

Ma rch 29 ........................ 1: 56 p. 111. Slight. 

Spasmodic Microtremor. 

This type of t r emor was s light throughou t the mouth . 

H armonic M icrotr emor. 
This type of t remor was very slight during Ma r.ch. 

Microseismic Motion. 

The amplitude of rnicroseisms was s light during March. 

T i lt i ng of t h e Gro,und. 
By weeks this moveme~1t was a s follows, expressed as a ngula r ch ange 

and direct iou 0f motiou of the plumb liue : 
March 2- 8 ........................ 3.3 seconds SSW. 

9-15 ......... ............... 1.7 WNW. 
16-22 .................... .... 5.7 SSW. 
23-29 ........................ 3.1 SSE. 
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VOLCAN IC CONDITI O NS IN APRIL 

Subsidence and Eart hqua kes in P u na. 

No . . 4 

After the numerous earthquakes recorded by the seismographs in March, 
with indication of their location on the Puna rift line southeast of Kilauea, 
the seismologist was led to forecast stronger earthquakes that might be fe lt 
in Puna early in April. The indicated distances of the seismographic earth• 
quakes, were progressively growing longer, as though the rift in the Puna 
direction were slowly cracking open. This gave new interest to the line of 
cones and pits extending from Kilauea in the direction of Kapoho. This 
regi_on was doubly interesting because lava had come up to the surface in 
Makaopuhi pit in 1922 and tl;le upland near that pit in 1923. The elevation 
of tllese outbreaks was near the 2500-foot contour or about 1200 feet below 
the rim of Halemaumau pit. The workers at the Observatory had discussed 
the possibility of more outbreaks far ther do:wn the r ift as in 1840, and Kapoho 
residents were repeatedly called by telephone in 1922 and 1923 to inquir e 
about earthquakes, but no unusual n umber of shocks occurred there during 
those years. 
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On April 10, 1924, at 10:46 p. m. there was a strongish earthquake in Puna, 
felt iu Hilo, and reported quite severe in some districts. This and other 
registered shocks early in April led Mr. Finch, then in charge of the Observa­
tory, to make a trip to Kalapana from Kilauea by way of the old trail. The 
'fwin Craters were passed at 9 a. m. and Kalapana was reached at 4 p. m. 
No signs of recent movement were observed anywhere other than the previ­
ously known cracks near Makaopuhi developed during the eruptions of 1922 
and 1923. 

On April 16 another excursion was made from Pahoa in Puna southeast­
ward to the Malama homesteads crossing the upper parts of the 1840 flow. 
The Puulena pit craters and Puu Aa cone were visited, but no new cracks 
were found and the natives living in that district were not yet alarmed. A 
slight steam jet was visible at the northern margin of the larger Puulena pit, 
but this is not a riew feature. 

During the second week in April the number of seismographic earthquakes 
increased at the Observatory and as time went on the indicated distance of 
origin of these earthquakes also increased. It was evident that a seismic 
disturbance was migrating in a northeasterly direction towards the east point 
of Hawaii. 

April 21 and thereabouts was a time when prolonged mild quaking of the 
ground began in the Kapoho district. In the region of the Malama home­
steads inland from Opihikao, shakings and subterranean · noises had been 
r eported as alarming from April 17 to April 20. During the twenty-four hours 
prior to 11 a . m., April 22, Mr. Henry J. Lyman of Kapoho counted eighty­
eight felt earthquakes. At that place during the night of April 22-23 the 
earth was quaking almost continuously. 

An Observatory party visited Kapoho April 22 and at that time noises and 
increasing earthquakes had been perceived in that region for five days, but 
as yet there were no signs anywhere of cracking of the ground. 

Puulena crater was again visited and the steaming was more pronounced 
apparently, jets showing in two places at the neck between the two piti:;, of 
which this double crater is composed. The hill beside Kahuwai pit was 
climbed, but no fresµ. breaks were observed. There was however thti debris 
slope of a small comparatively recent landslide at the west end of Puulena 
pit. No cracks were discovered in the region between Puu Aa and Honua­
ula, a larger hill containing a pit crater three-quarters of a mile to the north. 

A geophone was tested on the ground at Kapoho and elsewhere in the 
attempt to detect underground noises. The results were unsatisfactory, . 
t11ough possibly some sounds were perceived at Lyman's east of Green Lake. 
With regard to the cone of Honuaula, fiery glow was said to have been 
seen in its crater about October of 1923, but the interior was ins1lected 
April 23 and no· trace was visible of any lava, scorching or fresh caving in. 

The night April 22-23 inaugurated the opening of extensive cracks in the 
Kapoho district. About twenty pronounced chasms were mapped crossing 
the roads northeast and southwest from Kapoho village about two miles in 
oach direction throughout a zone about a mile wide extending from the east 
point to Puu Ki. The gaping of the cracks gradually increased for several 
days after April 23, and general settlement of the region continued for several 
weeks. Most of the cracks trend N.60°E., a direction parallel to the lines of 
cones and old fissures . 

The biggest movements of actual faulting extended from the quarry on an 
old fracture cliff where the railroad crosses the Kula land along the nor~hern 
boundary of that land northeastward to the sea, the boundary .followmg a 
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pronuonced fault scarp that faces southeast. All along this fault the ground 
south of the cliff sank eight to twelve feet, the break crossing and destroying 
the shore road of the old Puna trail near Eldart's. At a place called Kapele 
at the s award end of this fault chasm the sunken ground created a new salt 
lagoon back of the beach where cocoanut and pandanus trees were sub­
m erged seven feet or more in sea water. These had stood some five feet 
above sea-level before the earthquakes. · The chasm across the Puna trail 
made by gaping and caving was fifteen feet wide. 

Other conspicuous yawning chasms developed near the road junction and 
pavilion at the southern base of Kukii hill. Here a block of ground twenty 
fe t wide sank six feet carrying down trees and sugar cane, and revealing 
deep clefts on both sides of the downsuuken block. The walls bounding the 
br aks exhibited old beds of cinder. The roads were crossed by many crack~, 
somo opened as much as three feet. Some cracks continued opening and 
aving until April 29, but most of the crisis was over April 27. 

Several hundred earthqualce shocks were felt at Kapoho April 22 to 23, and 
!!Orne rumbling was heard. The shocks were mild, either vertical or in the 
nortlleasterly direction of the cracks. After the 23rd the frequency of earth­
quakes diminished. An observer at the quarry house situated directly over 
th main fault fissure, counted 238 earthquakes between 5 p. m. and 9 p. m. 
April 22. That night appears to have been the culmination of quaking and 
the t ime when a new scarp was developing on the Kula fault plane. It was 
th time when the cracking appeared all over the country. 

April 23, moreover, was clearly the culmination of this spa~m of sub­
sidence at the eastern extremity of the Puna rift zone, for the seISmographs 
at the Kilauea observatory and at St. Mary's School in Hilo both exhibited a 
maximum of frequency on that day. The number of earthquakes registered 
a t these two places are exhibited in the following table: 

Earthquakes 

April 21 
22 
23 
24 
25 

Registered at 

Hilo 
1 shock 

16 
32 
15 

5 

Hilo and Kilauea. 

Kilauea 
28 sbocks 
48 

133 
44 
11 

The Kapoho district on April 23 showed many cracks and every evidence 
that the block of country between the cinder bills of Kapoho and the Kula 
fault cliff was sinking so that the maximum downthrow was at the foot of 
the cliff, and on the Kapoho side cracks yawned open along a hinge line 
between the eastern cape and the cinder hills. Apparently the country north 
of the fault cliff remained comparatively stationary. The block that moved 
hence tilted down on the north side as it subsided sliding downward on the· 
fault plane at the quarry, and consequently the quarry buildings and the 
railway, (which crosses the fault plane at that point) were displaced . The 
railroad track was left hanging in places, its extension thrown down from 
three to four feet and sideways about four feet. A large tank was carried 
down bodily with the quarry building and only slightly tilted. The total 
downthrow of the land on the southeast side of the cliff at the quarry 
eventually amounted to about 11 feet, and this involved all the open fields 
for a distance of three quarters of a mile · between the quarry and Kapoho 
village. 

A preliminary leveling survey along the railroad from the quarry to Kapoho 
station was kindly run by Mr. Thomas Boles. Referred to a datum point 900 
feet north of the fault plane at the quarry, th.is showed a new profile 9 feet 
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On April 10, 1924, at 10:46 p. m. there was a strongish earthquake in Puna, 
felt iu Hilo, and reported quite severe in some districts. This and other 
registered shocks early in April led Mr. Finch, then in charge of the Observa­
tory, to make a trip to Kalapana from Kilauea by way of the old trail. The 
'fwin Craters were passed at 9 a. m. and Kalapana was reached at 4 p. m. 
No signs of recent movement were observed anywhere other than the previ­
ously known cracks near Makaopuhi developed during the eruptions of 1922 
and 1923. 

On April 16 another excursion was made from Pahoa in Puna southeast­
ward to the Malama homesteads crossing the upper parts of the 1840 flow. 
The Puulena pit craters and Puu Aa cone were visited, but no new cracks 
were found and the natives living in that district were not yet alarmed. A 
slight steam jet was visible at the northern margin of the larger Puulena pit, 
but this is not a riew feature. 

During the second week in April the number of seismographic earthquakes 
increased at the Observatory and as time went on the indicated distance of 
origin of these earthquakes also increased. It was evident that a seismic 
disturbance was migrating in a northeasterly direction towards the east point 
of Hawaii. 

April 21 and thereabouts was a time when prolonged mild quaking of the 
ground began in the Kapoho district. In the region of the Malama home­
steads inland from Opihikao, shakings and subterranean · noises had been 
r eported as alarming from April 17 to April 20. During the twenty-four hours 
prior to 11 a . m., April 22, Mr. Henry J. Lyman of Kapoho counted eighty­
eight felt earthquakes. At that place during the night of April 22-23 the 
earth was quaking almost continuously. 

An Observatory party visited Kapoho April 22 and at that time noises and 
increasing earthquakes had been perceived in that region for five days, but 
as yet there were no signs anywhere of cracking of the ground. 

Puulena crater was again visited and the steaming was more pronounced 
apparently, jets showing in two places at the neck between the two piti:;, of 
which this double crater is composed. The hill beside Kahuwai pit was 
climbed, but no fresµ. breaks were observed. There was however thti debris 
slope of a small comparatively recent landslide at the west end of Puulena 
pit. No cracks were discovered in the region between Puu Aa and Honua­
ula, a larger hill containing a pit crater three-quarters of a mile to the north. 

A geophone was tested on the ground at Kapoho and elsewhere in the 
attempt to detect underground noises. The results were unsatisfactory, . 
t11ough possibly some sounds were perceived at Lyman's east of Green Lake. 
With regard to the cone of Honuaula, fiery glow was said to have been 
seen in its crater about October of 1923, but the interior was ins1lected 
April 23 and no· trace was visible of any lava, scorching or fresh caving in. 

The night April 22-23 inaugurated the opening of extensive cracks in the 
Kapoho district. About twenty pronounced chasms were mapped crossing 
the roads northeast and southwest from Kapoho village about two miles in 
oach direction throughout a zone about a mile wide extending from the east 
point to Puu Ki. The gaping of the cracks gradually increased for several 
days after April 23, and general settlement of the region continued for several 
weeks. Most of the cracks trend N.60°E., a direction parallel to the lines of 
cones and old fissures . 

The biggest movements of actual faulting extended from the quarry on an 
old fracture cliff where the railroad crosses the Kula land along the nor~hern 
boundary of that land northeastward to the sea, the boundary .followmg a 
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pronuonced fault scarp that faces southeast. All along this fault the ground 
south of the cliff sank eight to twelve feet, the break crossing and destroying 
the shore road of the old Puna trail near Eldart's. At a place called Kapele 
at the s award end of this fault chasm the sunken ground created a new salt 
lagoon back of the beach where cocoanut and pandanus trees were sub­
m erged seven feet or more in sea water. These had stood some five feet 
above sea-level before the earthquakes. · The chasm across the Puna trail 
made by gaping and caving was fifteen feet wide. 

Other conspicuous yawning chasms developed near the road junction and 
pavilion at the southern base of Kukii hill. Here a block of ground twenty 
fe t wide sank six feet carrying down trees and sugar cane, and revealing 
deep clefts on both sides of the downsuuken block. The walls bounding the 
br aks exhibited old beds of cinder. The roads were crossed by many crack~, 
somo opened as much as three feet. Some cracks continued opening and 
aving until April 29, but most of the crisis was over April 27. 

Several hundred earthqualce shocks were felt at Kapoho April 22 to 23, and 
!!Orne rumbling was heard. The shocks were mild, either vertical or in the 
nortlleasterly direction of the cracks. After the 23rd the frequency of earth­
quakes diminished. An observer at the quarry house situated directly over 
th main fault fissure, counted 238 earthquakes between 5 p. m. and 9 p. m. 
April 22. That night appears to have been the culmination of quaking and 
the t ime when a new scarp was developing on the Kula fault plane. It was 
th time when the cracking appeared all over the country. 

April 23, moreover, was clearly the culmination of this spa~m of sub­
sidence at the eastern extremity of the Puna rift zone, for the seISmographs 
at the Kilauea observatory and at St. Mary's School in Hilo both exhibited a 
maximum of frequency on that day. The number of earthquakes registered 
a t these two places are exhibited in the following table: 

Earthquakes 

April 21 
22 
23 
24 
25 

Registered at 

Hilo 
1 shock 

16 
32 
15 
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Hilo and Kilauea. 

Kilauea 
28 sbocks 
48 

133 
44 
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The Kapoho district on April 23 showed many cracks and every evidence 
that the block of country between the cinder bills of Kapoho and the Kula 
fault cliff was sinking so that the maximum downthrow was at the foot of 
the cliff, and on the Kapoho side cracks yawned open along a hinge line 
between the eastern cape and the cinder hills. Apparently the country north 
of the fault cliff remained comparatively stationary. The block that moved 
hence tilted down on the north side as it subsided sliding downward on the· 
fault plane at the quarry, and consequently the quarry buildings and the 
railway, (which crosses the fault plane at that point) were displaced . The 
railroad track was left hanging in places, its extension thrown down from 
three to four feet and sideways about four feet. A large tank was carried 
down bodily with the quarry building and only slightly tilted. The total 
downthrow of the land on the southeast side of the cliff at the quarry 
eventually amounted to about 11 feet, and this involved all the open fields 
for a distance of three quarters of a mile · between the quarry and Kapoho 
village. 

A preliminary leveling survey along the railroad from the quarry to Kapoho 
station was kindly run by Mr. Thomas Boles. Referred to a datum point 900 
feet north of the fault plane at the quarry, th.is showed a new profile 9 feet 
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lower than before south of the quarry, and 1 foot lower than before at 
Kapoho station. This checks the theory of a hinge line of downbroo.k at the 
Kapoho cinder hills and a maximum slump along the Kula fault . Th fact 
of subsid ence of the shoreline at the northeastern end of th fa.nit block 
shows that the net effect is a sinking relative to sea-level. ·whether th r was 
any elevation outside of this fault block along the shores north and south 
can only be proved by extensive precise levelling. No definite shorellne 
evidence of such elevation has been reported, but it was suspected south of 
the east cape, through the presence of a bar and elevated sea moss. 

The highly localized char acter of the 'Kapoho movements was shown by 
the fact that the earthquakes were not felt at I<alapana twelve miles to the 
southwest, and were only slightly felt at Eldart's, a few hundred feet north 
of the Kula fault. 

The continuity of the quaking rather than its violence caused a temporary 
evacuation of the Kapoho di s trict by most of the inhabitants . Telephone 
wires, pipes, roadways and some foundations were damaged by the cracking 
of the ground. Some cattle fell into cracks and were buried. 

April 24 excessive quaking in Puna had stopped, but a strongish earthquake 
was felt at the fa ult plane, sufficiently powerful to produce swaying of the 
trees. Cracks across the roads had widened. During the next few clays the 
trembling decreased but cracks continued to widen. Other cracks caved in 
so as to develop large holes. Throughout this cracking open of the country 
along the rift zone nothing like s t eam or sulphurous gas was reported any­
wher e. 

By April 30 at Kapele, the ocean end of the sunken block of country, the 
new lagoon extended 200 feet inland where on April 23 only a small new 
pool of water had been noticed. The new lagoon is from 6 to 8 feet deep. 
'l'hree cocoanut trees 175 feet inland from the ocean now stand in 8 feet of 
water. A rocky beach forms a causeway separating the lagoon from the 
sea. Farther east along the beach are partially submerged clumps of 
panda.nus trees. 

Acti vity of Halemaumau. 

During the Puna crisis nothing very r emarkable happened at Ha lemaumau 
pit. The bottom of the pit was smoky and from 375 to 400 feet below the 
rim, with a little glow occasionally visible in the southeast chimney an,l in 
cracks. 

On the 20th th ere was much avalanching, sulphurous fume was strong and 
no glow could be seen. 

April 23, the day of culmination in P una, glow was s 
and the next night there was brilliant glow at th pit 
fo llowed by duller flaring that continued at the souU1 l'll 
bottom of the pit. Noise of splashing lava was J1 eard. 

n at Halemaumau, 
fo r a few minutes 
source wells in the 

At the end of the month marked subsidence of th IJo ttom of Halemaumau 
was r enewed beginning on the 29th, fume was thlnn r and the northeastern 
oart of the bottom became a funnel 500 f t b low the rim. There was a 
•onstant rattle of small avalanches, and rod liot matter that a ppeared ,o h 

an lava was peeling off the side of a formor v nt and tumbling into th void. 
/1.s a northern concrete station on the rim of the pit had been und 1' 111111 1 d 
Jl.nd fa llen in by avalanching prior to April 20 it appears probable thn.t. t hor 
wus slow subsidence in Halemaumau throughout the last half of Anrll, vhlch 
I> came rapid the last two days of the month. This inaugural cl tlt1 ~r11nt 
,collapse which followed in May. 
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DISCUSSION OF SPECIAL FEATURES 

Relation of Puna Subsidence to Halemaumau. 

The sequence by months of volcanic events in Hawaii prior to April had 
be n hi gh lava level 1n Halemaumau January, moderate subsidence February, 
Jialemn.umau stationary and remarkable south tilt at Observatory accom­
panled by Puna earthquakes March, a ll leading to April collapse in Puna and 
collapse in Halemaumau thereafter. 

It s hould be remembered that the Puna rift zone extending east and north­
east from Kilauea is part of the great fracture system parallel with the south­
east fault cliffs of the island of Hawaii, that is breaking down the Kilauea 
Hank of the island through the ages. Kilauea crater is a large volcanic sink 
n.t a corner or bend in the fracture system. From Kilauea the system ex­
tends on to the southwest where it is marked by big shoreward downbreak­
!ngs in the Mauna Loa flank all the way to vVaiohinu. Out of the breaks 
from time immemorial lava flows have poured forth, showing that the frac­
tures underground are charged with the volcanic fluid. 

Two kinds of proof of the presence of hot lava filling the fissures south­
west and east from Halemaumau between 191!) ancl 1924 have. been afforded 
l>y the sequence of events. One proof was the emission of lava flows and 
snurts from the fissures, in the Kau desert southwest of Kilauea and twice 
near Makaopuhi southeast. The second proof was the uplift of the whole 
mountain during the time of rising lava, suggested by both levelling and tilt 
measurement between l!Jl2 and 1922. Levelling surveys showed the summit 
raised two to three feet in the ten years, and this checked with the observed 
northeasterly tilts measured with pendulums at the observatory. 

Pulsations of Subsidence. 

For the cycle 1914-1924 the culmination of lava activity of the Hawaiian 
system was 1919-20 and this was the time when the cracks underground 
were full of lava so that the mountain was in tension against the action of 
gravitatioµ, which otherwise would close all the fissures. The culmination 
of the lava cycle was the culmination of uplift. If the lava by extravasation 
and loss of gas and heat shrinlrn and sinks inside the mountain at the end 
of a cycle, then it may sink faster than elsewhere under the central vents, 
so that the lava occupying lateral fracture systems drains inward toward 
the center. 

That the lava in the whole Mauna Loa-Kilauea system was subsiding in 
the course of the decade was evidenced by progressively lower vents: erup­
ti ons from the summit of Mauna Loa 1914, high flank of Manna Loa 1916 
and 1919, Kilauea level 1920, lower flank of Kilauea near Makaopuhi 1922 
und 1923. The Makaopuhi fractures are those that extend to Kapoho in Puna 
n.nd on beneath the sea. It was to be expected in the na tural order of things, 
that if gravitative compression were now closing the cracks in the tops of 
tho mountains, the place where lava movement would next show could only 
lle low down near sea-level. 

1'he fissure in the flank of a dome gravitation closes more easily than a 
round pit in its summit. Hence the last voluminous fissure eruption was in 
the Kau desert in 1920, and the intense lava outpouring of 1921 was achieved 
through the round pit of Halemaumau. The Kau desert cracks were sealed 
and after the 1921 relief of pressure came downrush of the lava in the central 
pit, followed by recoveries and more Halemaumau risings, with we'.1k fissure 
escapades of lava frothing on the Puna rift during the two succeedmg years. 

After each outflow there were subsidences at Halemaumau, and since 1919 
the subsidenecs have been destructive of the pit, enlargin g its rim. Before 
that the overfiowings had filled niches and finally almost obliterated the 
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lower than before south of the quarry, and 1 foot lower than before at 
Kapoho station. This checks the theory of a hinge line of downbroo.k at the 
Kapoho cinder hills and a maximum slump along the Kula fault . Th fact 
of subsid ence of the shoreline at the northeastern end of th fa.nit block 
shows that the net effect is a sinking relative to sea-level. ·whether th r was 
any elevation outside of this fault block along the shores north and south 
can only be proved by extensive precise levelling. No definite shorellne 
evidence of such elevation has been reported, but it was suspected south of 
the east cape, through the presence of a bar and elevated sea moss. 

The highly localized char acter of the 'Kapoho movements was shown by 
the fact that the earthquakes were not felt at I<alapana twelve miles to the 
southwest, and were only slightly felt at Eldart's, a few hundred feet north 
of the Kula fault. 

The continuity of the quaking rather than its violence caused a temporary 
evacuation of the Kapoho di s trict by most of the inhabitants . Telephone 
wires, pipes, roadways and some foundations were damaged by the cracking 
of the ground. Some cattle fell into cracks and were buried. 

April 24 excessive quaking in Puna had stopped, but a strongish earthquake 
was felt at the fa ult plane, sufficiently powerful to produce swaying of the 
trees. Cracks across the roads had widened. During the next few clays the 
trembling decreased but cracks continued to widen. Other cracks caved in 
so as to develop large holes. Throughout this cracking open of the country 
along the rift zone nothing like s t eam or sulphurous gas was reported any­
wher e. 

By April 30 at Kapele, the ocean end of the sunken block of country, the 
new lagoon extended 200 feet inland where on April 23 only a small new 
pool of water had been noticed. The new lagoon is from 6 to 8 feet deep. 
'l'hree cocoanut trees 175 feet inland from the ocean now stand in 8 feet of 
water. A rocky beach forms a causeway separating the lagoon from the 
sea. Farther east along the beach are partially submerged clumps of 
panda.nus trees. 

Acti vity of Halemaumau. 

During the Puna crisis nothing very r emarkable happened at Ha lemaumau 
pit. The bottom of the pit was smoky and from 375 to 400 feet below the 
rim, with a little glow occasionally visible in the southeast chimney an,l in 
cracks. 

On the 20th th ere was much avalanching, sulphurous fume was strong and 
no glow could be seen. 

April 23, the day of culmination in P una, glow was s 
and the next night there was brilliant glow at th pit 
fo llowed by duller flaring that continued at the souU1 l'll 
bottom of the pit. Noise of splashing lava was J1 eard. 

n at Halemaumau, 
fo r a few minutes 
source wells in the 

At the end of the month marked subsidence of th IJo ttom of Halemaumau 
was r enewed beginning on the 29th, fume was thlnn r and the northeastern 
oart of the bottom became a funnel 500 f t b low the rim. There was a 
•onstant rattle of small avalanches, and rod liot matter that a ppeared ,o h 

an lava was peeling off the side of a formor v nt and tumbling into th void. 
/1.s a northern concrete station on the rim of the pit had been und 1' 111111 1 d 
Jl.nd fa llen in by avalanching prior to April 20 it appears probable thn.t. t hor 
wus slow subsidence in Halemaumau throughout the last half of Anrll, vhlch 
I> came rapid the last two days of the month. This inaugural cl tlt1 ~r11nt 
,collapse which followed in May. 
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former pit by construction of a dome over it. The three great des tructive 
lava sinkin'gs were in November 1919, May 1922 and May 1924. All of these 
showed the undermining effects of steeper inner walls thun before, faulting 
down concentric inner blocks of the pit rim, and along with this in 1919 a 
crack appeared across the pit, gaping open downward, and this gave the lava 
a vent to the flank of the mountain six miles away. 

Accordant with the evidence of collapse at Kilauea is the evidence of south­
ward tilting at the Observatory on the northern Kilauea slope. This would 
mean that the Observatory sector of the mountain is tipping toward the 
center and that the center is going down. The tilting has been progressively 
increasing since 1920, with spasms of increase during the Halemaumnu col­
lapses, amounting to 33 seconds in a month and a half during the crisis oi 
May, 1922, and 35 seconds in southerly directions January to April, 1924. As 
will appear in the May Bulletin, this tilting to the south was destined to 
become colossal in the succeeding months. 

Sectoral Downbreak. 

The Hawaiian mechanism of downbreaking in decadent volcanoes is by 
the slipping down of fault blocks as sectors of the round mountain domes. 
'I'hese sectors may be very open affairs or they may be bounded by right 
angles as in the eastern block that created Haleakala crater by subsiding 
eastward. Both Kilauea and Mauna Loa are ruptured by rifts that meet at 
an open angle at the summit. This open downbreaking sector forms for 
Kilauea the S.SE flank of the mountain. Through the ages at Keauhou the 
fault-blocks are slipping down toward the sea in steps, by the 1868 earth­
quake that shoreline was submerged as an incident of the grand progress, 
the Kilauea crater corner is merely another higher tread in the flight of 
steps, and the crater itself is a caved-in triangtilar block at the top of the 
sector. 

Kapoho Fault B lock Over Subsiding L ava. 

The April crisis at Kapoho, far down the northeastern rift of Kilauea, 
appears to have been another stage in the breaking down of the mountain, 
and probably a :final stage in the Java subsidence of the decade. The rift 
zones are made up of many cracks with broken blocks of country rock be­
tween them. What inflation of the underground cracks with gas and lava 
remained from 1923, t ook effect at Halemaumau in the revival of December, 
l U23 and the big lava lake of J anuary, 1924. At those times there was prob­
Ubly lava in the cracks under Kapoho, just as we know there was in the 
Hume rift higher u p near Makaopuhi five months before; this was still making 
hot sulphur gases. 

The culmination of swarms of earthquakes, subsidence at the Kula faul t 
block and cracking open of the rock a t the Kapoho hinge-line April 23rd, 
was followed by a survey that indicated the whole block of r ift ground south 
ot the fault cliff had subsided all the way to the sea and with reference to 
Hoa-level. The motion had been felt most right in the fault block, and wns 
notably little felt north and south of it. The fault block for four or five miles 
nlong its length had gone down ten or twelve feet on its north sJdo nnd 11 
root or two on its south side a mile away. This was one of the broken hlocka 
ol' country rock between rift cracks. It was the eastern extremity or tho rift 
i.oue where it passes under the sea. Immediately after tho l<apnhn flUh• 
1il<lonce Halemaumau renewed its subsidence also. This clevolo.oocl l11tn CL hlg 
explosive eruption, with more subsidence. 

As there was no heat or fume or lava at Kapoho, and 110 111v111lh11( 1111, all 
tho evidence seems to point to a draining inward or tho 1111<l11rl(1·01111cl hwa 
occupying the rift, from Puna towards Haleroauroau. 'l'hltl w1111 h111t1111 IJy sot-
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J<'igu re 4. A])ril 23 , 1924, from bill at Cinder Quarry, Kapoho, looking across 
s un lrnn belt to the north. Kula fault cli ff crosses p icture from side to s ide, 
with the fi eld of su bs ided land in front of it . Only a fraction of the sub­
sidence hown happened in 1924. Photo Emerson . 
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F igure 5. Map of Sou theastern Hawaii showing Kilauea and the P una 
fau lt cli ffs extending northeast to the Kula fault which moved in 
April, 1924. Makaopuhi is near the letter P of Puna. Mala ma and 
P~rnlena are near Opih ikao. 



F'igure 6. June 19, 1924. Kapele lagoon. wi th drowned palms. formed by the sub­
s idence of April. 1924. on the east end o[ the Kula fault block. The bu t t ti 
of the cocoanuts were lowered about tweh·e [eet. Photo Finch. 

l•'igure 7. Looking northeast a long ne w cracks at Kapoho. One o[ the cones on 
the rift zone s hown. This is the b inge line of the subsided block, which 
lies to th e left. Photo Maeha ra. 
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Figu r e 8. April 23, 1924. tlle great fracture on the Ku la faul t whil e motion was in 
progress. The mad cross ing the fau lt near Koae, (El dart's). Down th row 
is on the I rt. P hoto Emerson. 

Figure !). April 23. 1924, th e great Kula fracture at th e railroad cr ossing where 
t lle drop was .eight feet in April, 1924. Downthrow in for eground, new 
break on th e left. The railroacl track was left suspended. Photo Maebara. 



ilement of the Puna country along the rift zone in March, with earthquake 
epicenters progrossivoly farther northeast. The lava inside was lowering. 
'I'he tilting ovid nee made the settlement of May greater than April, April 
greater than March, March greater than either Februa ry or January. The 
Kapollo lncid 11t npp ar s to be one additional proof that the fractures of 
tho rift systems fill themselves with subterranean lava, and this lava from 
Lile c ntral shafts may suddenly drain into or out of the fissures without 
appearing outsid as a flow. Many of the sudden drainages of Halemaumau 
may have been occasioned by rapid opening and filling of these rifts under-

rouncl, with a net increase in the bulk of the mountain above, but without 
any ·how of lava at the surface. 

JOURNAL APRIL, 1924 

April 5. At 5 p. m. there was no appreciable change in the volume o[ fume 
rising from the southern, southwestern and northern fumeroles but there was 
increase at the southeast and a very decided increase in fumes from the 
crags at the southwest chasm. 

In the floor of Halemaumau there were few positive changes, but some rock 
falls were seen and additional talus had been accumulaling at the foot of the 
northern wall. Glow was visible in a crack at the north-northeast side of 
the bottom ar'ea. 

April 20. At 5 p. m. the general appearance of the pit remained as before, 
with moderately thick and strongly sulphurous fume being emitted from the 
southwest chasm and southeast, south and southwest vents. The northern 
source vent was not fuming. No fire could be tletected through the smoke 
of the southeastern chimney. 

Many avalanches wer e falling from the northern and western walls and 
during the term of inspection of the pit there was a constant patter of small 
s ton es from many places. Much new talus had accumulated at the foot of 
the walJs. A concrete bench marlc at the nor thern rim known as the north 
station had been carried awao/ by the avalanches where the whole rim had 
caved in. 

April 24. Glow from the pit ha d been r eported on. the evening of the 23rd 
and at 8: 10 p. m. of the 24th there was brilliant glow for a few minutes 
followed by dulJer glow thereafter. 

li'rom the rim the southeast am! south source vents were glowing brilliantly, 
the southeastern one Ught pink in color inside the well where splashing 
lava coulcl be h eard. The flarin g of the glow coincided with increased noises 
of splashing. 

Apri l 30. At 9 a. m, the fume from Halemaumau was notably thinner than 
on the 28th, especially from the southeast vents which were now almost 
clear. Marked increase of subsidence had begun on the 29th and was now 
In progress in the northeast part of the floor jus t cast of the north pool 
sink. This whole. section had dropped in funnel shape, its bottom lying 
about 500 feet below rim of pit. The eastern part of the north pool sink 
had merged with the gr eat er funnel. During the whole for enoon there was 
a constant rattle of small avalanches. Occasionally matter could be seen 
peeling off the eastern side of the depression near the southeast vent, leaving 
a glowing paste of what appeared to be aa lava. 

LAVA MEASUREMENTS 

•rhe smoky bottom of Halemaumau was not measured in April but remained 
at from 375 to a little over 400 feet below the northeast r im until the last 
few days of the month, when the great subsidence began whi.ch carried its 
lowes t point on April 30 to about 500 feet below this station. 
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SEISMOMETRIC RECORD 

During the mouth ended midnight April 30, 1924, 358 local earthquakes and 
one teleseism were registered at the Observatory. These and other earth 
movements are exhibited below. Time is Hawaiian Standard, 10 h. 30 min. 
slower than Greenwich . 

Local Earthquakes. 

Abreviations have meanings as follows: vf= very feeble: ~feeble; 
s= slight; m=moderate; d=instruments dismantled; fl_ felt locally; and 
•!•_ indicated distance in miles. 

April 2- 7: 45 a. m ., vf 
3- 7:01 p. m., vf 
5- 1:44 a. m., vf 

8:39 p. m., vf 
6-11:04 p. m., vf 
7-12:14 a. m., vf 

1:23 p. m., vf 
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8-11:17 p. m., vf 
11:58 p. m., vf 

10-10: 46 p. m., s, ❖9 fl, a nd 
in Hilo. 

11-11:24 a. m., ❖9, felt in 
Hilo. 

12-11: 34 a. m., vf 
11:49 p. m., vf 

14-11: 59 a. m., vf 
11:40 p. m., vf 

16- 6:46 a. m., vf 
17- 1:53 a. m., vf 

2:1'4 a. m., vf 
3: 51 a. m., vf 
6:04 a. m., vf 

18- 2:17 p . m., vf 
2:18 p. m., vf 

10: 52 p. m ., s, ❖9 fl. 
19-12:16 a. m., vf 

4:35 a. m., vf 
6:02 a. m., vf 
7:23 a. m., s 
8:05 a. m., vf 
6:28 p. m., vf 

20-11: 37 a. m., vf 
11:42 a. m., vf 

2:13 p. m ., vf 
4 :12 p. m ., vf 
4:13 p. m., vf 
9:10 p. m., vf 

21- 1:18 a. m., vf 
2:03 a. m., vf 
2:23 a . m., vf 
2:57 a. m., vf 
3:36 a. m., vf 
5:52 a. m., vf 
8:18 a. m., vf 
9:03 a . m ., vf 
9:58 a. m., vf 

11 :48 a. m., vf 

2:07 p. m., vf 
4: 24 p. m., vf 
7:19 p. Ill., vf 
8 :00 p. m., vf 
8 :36 p. m., vr 
9 :07 p. m., vf 
9:30 p, m., vf 
9:36 p. m ., vf 
9:57 p. m., vf 

10:06 p. m., vf 
10 :12 p. m., vf 
10:16 p. m., vf 
10:29 p. m., vf 
10:40 p. m., vf 
11:17 p . m., vf 
11:27 p. m., vf 
11:44 p , m., ve 
11:57 p. m ., vf 

22-12:18 a. m., vf 
12:30 a. m., vf 

• 12:36 a . m., vf 
12:45 a. m., vf 
12:49 a. m., vf 
1:34 a. m., vf 
1:53 a. rn., vf 
2:10 a. m., vf 
2:54 a. m., vf 
3:11 a. m., vf 
3:15 a. m., vf 
3:29 a. m., vC 
4:09 a. m., vf 
5:01 a. m., vf 
5:16 a. m., v~ 
1 :06 p. m., vf 
2:02 p. rn., vf 
2:25 p. m., vf 
3:27 p. m., v f 
3:56 p. m., vf 
4:23 p. m., vf 
4:34 p. m., vf 
5:34 p. m., vf 
5:42 p. m., vC 
6:21 p. m., vf 
6:23 p. m., vf 
6:45 p. m ., vf 
6:59 p. m., vf 
7:04 p. m., vf 

.,,,. 

Aprll 22- 7: 06 p. m., vf 
7:13 p. m., vf 
7:42 p. m., vf 
7:47 . p . m., vf 
7:58 p. m., vf 
8:01 p. m., vf 
8:03 p . m ., vf 
8:28 p . m., vf 
8:40 p. m., vf 
8 :50 p. m., vf 
9:00 p . m., vf 
9:02 p. m., vf 

10: 07 p. m ., f, ❖27 

10:10 p. m., vf 
10:31 p. m., f 
10:50 p. m ., vf 
11:46 p. m., vf 
11:48 p . m ., vf 
11:54 p. m., vf 

23-12 : 25 a. m., vf 
12:34 a. m., vf 
12·: 53 a. m., vf 
1:09 a. m., vf 
1:11 a. m., f 
1:56 a. m., vf 
2:16 a. m., vf 
2:19 a. m., vf 
2:21 a. m., vf 
2:-!3 a. m., vf 
2: 44 a . m., vf 
3:01 a. m., f 
3:06 a. m., vf 
3:09 a. m., vf 
3:13 a. m., vf 
3:43 a . m., vf 
3:45 a. m., vf 
3: 47 a. m., vf 
3:59 a. m., vf 
4:24 a. m., vf 
4: 25 a. m., vf 
4:28 a. m., vf 
5:00 a. m., f 
5:04 a. m., vf 
5:21 a. m., vf 
5:23 a . m., vf 
5:34 a . m ., vf 
5:37 a. m., vf 
6:00 a. m., vf 
6:05 a . m., vf 
6:20 a . m., vf 
6:41 a . m ., vf 
6:43 a . m., vf 
6:47 a. m ., vf 
6:54 a. m ., vf 
7:39 a. m., vf 
7:40 a. m., vf 
7:49 a. m., vf 
8:05 a. m., vf 
8:10 a. m., vf 

8:18 a. m., vf 
8:20 a. m., vl' 
8:27 a. m., vf 
8:40 a. m., vf 
8:44 a . m., vf 
9:03 a. m., vf 
9:06 a . m., vf 
9:54 a. m., vf 
9:57 a. m., vf 

10:05 a . m., vf 
10:11 a. m .. vf 
10 :23 a. m., vf 
10:41 a. m., vf 
10:48 a. m., vf 
10: 52 a . m., vf 
11:13 a. m., vf 
11:40 a. m., vf 
11:50 a. 01., vf 
11:56 a. m., f 
12:12 p. m., vf 
12: 21 p. m., vf 
12: 22 p. Ill., Vf 
12:32 p. m., vf 
12:44 p. m ., vf 
12:50 p, m., vf 

1 :04 p. m., vf 
1:08 p . m., vf 
1:20 p . m., vf 
1:22 p. m., vf 
1:24 p. m., vf 
1:28 p. m., vf 
2: 05 p. m., vf 
2: 09 p. m., vf 
2: 11 p. m., vf 
2:29 p. m., f, ❖30 

2: 40 p. m ., vf 
3:03 p. m ., vf 
3:04 p. m., vf 
3:05 p. m., vf 
3:09 p. m., vf 
3:13 p. m., vf 
3: 29 p. m., vf 
3 : 30 p. m., vf 
3:33 p. m., vf 
3: 40 p. m., vf 
3:42 p. m., vf 
3:48 p. m., vf 
3:58 p . m ., vf 
4:02 p. Ill., Yf 
4:07 p. m., f 
4:17 p. m., vf 
4:23 p. m., vf 
4: 37 p. m., vf 
4: 56 p. m., vf 
5:03 p. m., vf 
5:15 p. m., vf 
5:27 p. m., vf 
5:31 p . m., f 
5 : 36 p. m., vf 
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SEISMOMETRIC RECORD 

During the mouth ended midnight April 30, 1924, 358 local earthquakes and 
one teleseism were registered at the Observatory. These and other earth 
movements are exhibited below. Time is Hawaiian Standard, 10 h. 30 min. 
slower than Greenwich . 

Local Earthquakes. 

Abreviations have meanings as follows: vf= very feeble: ~feeble; 
s= slight; m=moderate; d=instruments dismantled; fl_ felt locally; and 
•!•_ indicated distance in miles. 

April 2- 7: 45 a. m ., vf 
3- 7:01 p. m., vf 
5- 1:44 a. m., vf 

8:39 p. m., vf 
6-11:04 p. m., vf 
7-12:14 a. m., vf 

1:23 p. m., vf 

24 

8-11:17 p. m., vf 
11:58 p. m., vf 

10-10: 46 p. m., s, ❖9 fl, a nd 
in Hilo. 

11-11:24 a. m., ❖9, felt in 
Hilo. 

12-11: 34 a. m., vf 
11:49 p. m., vf 

14-11: 59 a. m., vf 
11:40 p. m., vf 

16- 6:46 a. m., vf 
17- 1:53 a. m., vf 

2:1'4 a. m., vf 
3: 51 a. m., vf 
6:04 a. m., vf 

18- 2:17 p . m., vf 
2:18 p. m., vf 

10: 52 p. m ., s, ❖9 fl. 
19-12:16 a. m., vf 

4:35 a. m., vf 
6:02 a. m., vf 
7:23 a. m., s 
8:05 a. m., vf 
6:28 p. m., vf 

20-11: 37 a. m., vf 
11:42 a. m., vf 

2:13 p. m ., vf 
4 :12 p. m ., vf 
4:13 p. m., vf 
9:10 p. m., vf 

21- 1:18 a. m., vf 
2:03 a. m., vf 
2:23 a . m., vf 
2:57 a. m., vf 
3:36 a. m., vf 
5:52 a. m., vf 
8:18 a. m., vf 
9:03 a . m ., vf 
9:58 a. m., vf 

11 :48 a. m., vf 

2:07 p. m., vf 
4: 24 p. m., vf 
7:19 p. Ill., vf 
8 :00 p. m., vf 
8 :36 p. m., vr 
9 :07 p. m., vf 
9:30 p, m., vf 
9:36 p. m ., vf 
9:57 p. m., vf 

10:06 p. m., vf 
10 :12 p. m., vf 
10:16 p. m., vf 
10:29 p. m., vf 
10:40 p. m., vf 
11:17 p . m., vf 
11:27 p. m., vf 
11:44 p , m., ve 
11:57 p. m ., vf 

22-12:18 a. m., vf 
12:30 a. m., vf 

• 12:36 a . m., vf 
12:45 a. m., vf 
12:49 a. m., vf 
1:34 a. m., vf 
1:53 a. rn., vf 
2:10 a. m., vf 
2:54 a. m., vf 
3:11 a. m., vf 
3:15 a. m., vf 
3:29 a. m., vC 
4:09 a. m., vf 
5:01 a. m., vf 
5:16 a. m., v~ 
1 :06 p. m., vf 
2:02 p. rn., vf 
2:25 p. m., vf 
3:27 p. m., v f 
3:56 p. m., vf 
4:23 p. m., vf 
4:34 p. m., vf 
5:34 p. m., vf 
5:42 p. m., vC 
6:21 p. m., vf 
6:23 p. m., vf 
6:45 p. m ., vf 
6:59 p. m., vf 
7:04 p. m., vf 

.,,,. 

Aprll 22- 7: 06 p. m., vf 
7:13 p. m., vf 
7:42 p. m., vf 
7:47 . p . m., vf 
7:58 p. m., vf 
8:01 p. m., vf 
8:03 p . m ., vf 
8:28 p . m., vf 
8:40 p. m., vf 
8 :50 p. m., vf 
9:00 p . m., vf 
9:02 p. m., vf 

10: 07 p. m ., f, ❖27 

10:10 p. m., vf 
10:31 p. m., f 
10:50 p. m ., vf 
11:46 p. m., vf 
11:48 p . m ., vf 
11:54 p. m., vf 

23-12 : 25 a. m., vf 
12:34 a. m., vf 
12·: 53 a. m., vf 
1:09 a. m., vf 
1:11 a. m., f 
1:56 a. m., vf 
2:16 a. m., vf 
2:19 a. m., vf 
2:21 a. m., vf 
2:-!3 a. m., vf 
2: 44 a . m., vf 
3:01 a. m., f 
3:06 a. m., vf 
3:09 a. m., vf 
3:13 a. m., vf 
3:43 a . m., vf 
3:45 a. m., vf 
3: 47 a. m., vf 
3:59 a. m., vf 
4:24 a. m., vf 
4: 25 a. m., vf 
4:28 a. m., vf 
5:00 a. m., f 
5:04 a. m., vf 
5:21 a. m., vf 
5:23 a . m., vf 
5:34 a . m ., vf 
5:37 a. m., vf 
6:00 a. m., vf 
6:05 a . m., vf 
6:20 a . m., vf 
6:41 a . m ., vf 
6:43 a . m., vf 
6:47 a. m ., vf 
6:54 a. m ., vf 
7:39 a. m., vf 
7:40 a. m., vf 
7:49 a. m., vf 
8:05 a. m., vf 
8:10 a. m., vf 

8:18 a. m., vf 
8:20 a. m., vl' 
8:27 a. m., vf 
8:40 a. m., vf 
8:44 a . m., vf 
9:03 a. m., vf 
9:06 a . m., vf 
9:54 a. m., vf 
9:57 a. m., vf 

10:05 a . m., vf 
10:11 a. m .. vf 
10 :23 a. m., vf 
10:41 a. m., vf 
10:48 a. m., vf 
10: 52 a . m., vf 
11:13 a. m., vf 
11:40 a. m., vf 
11:50 a. 01., vf 
11:56 a. m., f 
12:12 p. m., vf 
12: 21 p. m., vf 
12: 22 p. Ill., Vf 
12:32 p. m., vf 
12:44 p. m ., vf 
12:50 p, m., vf 

1 :04 p. m., vf 
1:08 p . m., vf 
1:20 p . m., vf 
1:22 p. m., vf 
1:24 p. m., vf 
1:28 p. m., vf 
2: 05 p. m., vf 
2: 09 p. m., vf 
2: 11 p. m., vf 
2:29 p. m., f, ❖30 

2: 40 p. m ., vf 
3:03 p. m ., vf 
3:04 p. m., vf 
3:05 p. m., vf 
3:09 p. m., vf 
3:13 p. m., vf 
3: 29 p. m., vf 
3 : 30 p. m., vf 
3:33 p. m., vf 
3: 40 p. m., vf 
3:42 p. m., vf 
3:48 p. m., vf 
3:58 p . m ., vf 
4:02 p. Ill., Yf 
4:07 p. m., f 
4:17 p. m., vf 
4:23 p. m., vf 
4: 37 p. m., vf 
4: 56 p. m., vf 
5:03 p. m., vf 
5:15 p. m., vf 
5:27 p. m., vf 
5:31 p . m., f 
5 : 36 p. m., vf 
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April 23- 6: 57 p. m., f 
6 : 00 p . m., f 
6 :14 p. m ., r 
6:27 p . m., vf 
6:36 p. m ., vf 
6:48 p. m., vf 
6:51 p. m., vf 
6:58 p. m ., vf 
7 :05 p . m., vf 
7:14 p. m., vf 
7:17 p. m., vf 
7 :27 v: m., f 
7:37 p. m., f 
7:56 p. m., vf 
8:04 p. m., vf 
8 :13 p . m., vf 
8:20 p. m ., vf 
8 :22 p. m., vf 
8:26 p . m., vf 
8:28 p. m., vf 
8:54 p. m., vf 
9:06 p. m., vf 
9:07 p . m., vf 
9:33 p, rri., f 
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10:05 p. m., f 
10:20 p. m., vf 
10:21 p. m., vf 
10:27 p. m., vf 
10 :38 p. m., f 
10 : 52 p. m., vf 
10:57 p. m., vf 
11:14 p. m., vf 
11: 22 p. m., f 
11:46 p . m., f 

24-12 : 49 a. m., vf 
1 : 11 a. m., f 
1:29 a. m., vf 
1 : 44 a . m., vf 
1:52 a. m., vf 
3:34 a. m., vf 
3 :40 a. m., vf 
3:50 a . m., vf 
6:14 a. m ., f 
6:31 a . m., vf 
7:18 a. m., vf 
7:29 a. m., vf 
7:34 a. m., f, ❖30 

8 :04 a·. m ., f 
9:04 a. m., f 
9 : 36 a. m., f 

10 :27 a . m., f 
10:36 a. m., vf 
11:09 a. m., vf 
11:27 a . m., vf 
12:03 p . m., vf 
12:09 p. m., vf 
12:19 p. m., vf 
12:49 p . m., vf 
1:07 p . m., vf 

1 :10 p. m., vf 
1:59 p . m., vr 
2:05 p. m., f 
2:33 p . m., vf 
3:08 p . m., f 
3:45 p. m., vf 
3:52 p. m., vf 
4:16 p. m., vf 
4: 18 p. m., vf 
4:26 p . m., vf 
4:47 p. m., vf 
5:25 p. m ., vf 
6 :20 p. m., vf 
6:21 p. m., f 
7:00 p. m., f, ❖30 

7:54 p. m ., f 
11:05 p. m., vf 
11 :08 p. m ., vf 
11:13 p. m., vf 

25- 4:22 a . m., vf 
5:29 a. m., vf 
8:10 a. m ., vf 

10:22 a. m., f 
11:47 a. m., vf 
1:10 p . m., f 
3:29 p. m., vf 
5:51 p. m., vf 
6:59 p . m., f 
8:02 p. m., f 

10:53 p. m., vf 
26-12: 31 a. m., f , ❖30 

2:25 a . m., vf 
27- 1:52 p. m., s, ❖9 

28- 3:53 a. m., vf 
4:01 a . m., vf 
5:57 a. m., vf 
6:00 a. m., vf 
8:36 a . m., f 
9:12 a. m., vf 
9:28 a . m., vf 

10 :14 a . m., vf 
10:44 a. m., vf 
10 : 53 a . m., f 
10:55 a. m., f 
10:57 a. m., vf 
11 : 01 a. m., vf 
11 : 35 a . m., s, ❖27 

11:45 a. m ., vf 
11:48 a . m., f 

2:01 p. m., vf 
2:49 p. m., vf 
3:00 p. m., vf 
5:24 p . m., vf 
6:58 p. m ., vf 
7:54 p. m ., vf 
9:28 p . m., vf 

10:31 p. m., vf 
11 :10 p. m., vf 
11: 33 p. m., vf, ❖2 
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April 28- 11: 47 p. m ., vf 9:06 a . m ., vf 
29-12:07 a . m., f 9 :46 a. m ., vf 

4 : 38 a . m ., f 10:00 a. m., vf 
9 :55 p . m.; f 10 :41 a. m ., vf 

30-12 : 42 a . m., f , ❖2 4:25 p. m ., vf 
12:43 a . m., f, ❖2 5:03 p. m ., vf 

2 : 57 a. m ., vf 5:18 p. m ., vf 
3 :29 a . m., vf 6 :27 p. m ., vf 
3:30 a. m ., f 6:30 p . m. , vf 
3:31 a. m., f 10:14 p. m ., vf 
3:32 a . m ., f 10 :50 p. m ., vf 
3:43 a . m ., vf 10:53 p. m., vf 
4 :05 a . m ., vf 10 :56 p. m ., vf 
4 : 30 a. m., vf 10:58 p. m ., vf 
7:43 a . m., vf 11 :22 p. m ., vf 

Teleseism. 

April 14, 192_4 ........................ 6 : 02 a . m., s . 5930 mi. 

Spasmodic M icrotremor . 

This type of t r em or was sligh t throughout the mon th. 

Harmonic M icrotremor. 

This type of t r emor was slight on the 29th and 30th and scarcely detectable 
on other days. 

M icroseismic Motion. 

The a mplitude of microseisms was moderate to strong on th e 6th, 7th, and 
8th and slight on other days. 

Tilting of the Ground. 

By weeks th is movem ent was as follows, expressed as angular change and 
direction of motion of th e plum b line: 

March 30•.April 5 ........................ 0.3 second NW. 
April 6·12 ........................ 5.9 seconds SSW. 

13·19 ........................ 2.8 " SSE. 
20·26 ........................ 1.0 second S. 

27·May 3 ........................ 3.8 seconds SSW. 

T . A. JAGGAR , 
Volcanologist. 
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FOREWORD 

The Director of the Observatory takes this opportunity to express lceen 
a ppreciation and gratitude to the workers who made this record in face of 
danger. He was summoned back by telegraph from work in New Yorh, 
arriving in Hawaii May 28. The biirden of responsibility fell on Mr. R. H . 
Finch, seismologist at the station and acting director, assisted by Mr. 0. H. 
E merson, research fellow of the Hawaiian Volcano Research Association. 

I have to thank also the following visitors and r esiden ts for assistance 
in taking notes during the night and day watches at the Observatory during 
the time of crisis: W. J. Belknap, Super intendent Thomas Boles, Allen Bur­
dick, '\V. 0. Clark, Theodore Dranga, Jr., F . L. Durning, Mrs. R. H. Finch, 
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Vern Hinkley, Dr. P. H. Kirkpatrick, Lieutenant C. S. Lawrence, Professor 
Haroltl Palmer, Captain Charles B. Perkins, Samuel S. Rolph, W. B. Stod­
dard, Dr. C. K. Wentworth. 

VOLCANIC CONDITIONS IN MAY 

Activity of Halemaumau. 

An increase of glow had occurred in Halemaumau pit while the swarm 
of earthquakes at Ka}?oho in Puna was in progress, and on April 28 there 
was a second small _spasm of quaking at Kapoho, without any indication, 
however, of a subterranean lava flow. At the beginning of May the sub­
sidence of the bottom of Halemaumau that bad commenced April 29 con­
tinued so that the lowest point was over COO feet below the rim, with 
avalanche material from the former floor and from the walls continually 
rolling into a funnel at the northeast part of the bottom. The instrumental 
frequency of earthquakes increased early in May and the tremor suggested 
underground lava surging from April 29 to May 4. This coupled ·with the 
suqsidence in the pit implied lava drainage, but no outflow was anywhere 
reported. 

During the second week of May Kilauea volcano entered upon an ex­
plosive phase, Halemaumau throwing out broken rock fragments during the 
early morning of May 11. This happened in the midst of uprush of dust 
clouds from avalanching such as had been observed here many times. The 
explosive activity was distinctly a function of subsidence and the rocks 
thrown out were wholly talus fragments of all sorts. The explosions in­
creased in frequency, large rocks being hurled half a mile into the air and 
falling over a thousand feet from the pit, the debris of each explosion being 
largely confined to one sector of the ground encircling Halemaumau. Large 
segments of the rim fell in, including the long fault bench southwest. Numer­
ous earthquakes were felt at the Observatory and still more were perceptible 
at Uwekahuna Bluff. Large quantities of dust and sand were deposited 
around Halemaumau and in the Kau Desert. 

The eruption reached a maximum May 18 and the seismic maximum 
was reached May 24. The only loss of life occurred on May 18. There were 
two to eight principal explosions each day, with a surf-like roaring noise 
and gr eat cauliflower clouds. Excessive tremor as distinct from earthquakes 
was l·ecorded during the first few days only. The earthquakes were numer­
ous and those accompanying the explosions tended . to wax gradually to a 
maximum of vibration and then die away. Big black cauliflower clouds rose 
from the pit and developed electrical storms and pisolitic mud rain . Air 
concussion was felt with the larger explosions one to two seconds befor e 
the dust cloud cleared rim of pit, and several seconds before rocks were 
ejected. Avalanches continually enlarged the pit. The upper dust column 
reached a counter current and produced falls of. sand or mud to windward 
with reference to the northeast trade wind, one of these sand fa ll s at noon 
of the 17th lasting twenty-five minutes and carrying some lapilli. Rocks 
ejected were seen to be incandescent. Some bowlders fell on the lower 
Uwekahuna terrace ana others on the gravel flat near Keanalcakoi. The 
circle of debris around Halemaumau had a radius of half a mile. The rocks 
ejected were without a trace of new lava. Many were crystalline, and some 
showed signs of surface heating. Cracks concentric and radial to the pit 
were developed on the Kilauea floor with much steaming. Noxious_ fume 
was absec.t. Hydrogen sulphide was perceptible as a new feature m the 
vapor, and as the explosions declined, rushing white steam apparently re­
placed the dust-charged clouds . 

Toward the end of the month the explosive eruption was gradually re­
placed by intense seismicity, strong, avalanches and development of steam 
clouds. 
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Avalanching was very pronounced May 21 , rock showers signi fying deep 
explosion were seen May 22, 23, and 24. Thunder and lightning developed 
in the eruption cloud twice on lvlay 22, twice May 23, once May 24 and a last 
time May 25. The eruption 9 : 14 a. m. May 24 made traj ectories of broken 
rocks 3000 feet high, the dust cloud was over 6000 feet high and after four 
or five major explosions lasting twenty minutes a heavy deposit of ash had 
been added to the country north and south of the pit. 

Inspection at night May 27 r evealed no glowing matter. Luminous 
f lashes wer e seen over the pit May 21, suggesting gas combustion, but usually 
such flashes could be traced to lightning. Earthquake frequency declin'?d rap­
idly at the end of the month. Southward tilting seismographically :measured 
was intense throughout the eruption, conforming to the evidence at the erup­
tion center of inward breaking and subsiclence. 

DISCUSS ION OF SPECIAL FEATURES 

Volcanic Phenomena of the Eruption 
By T. A. Jaggar 

Comparison with Kilauea Eruption 1790 

In a lecture by T. A. Jagga.r published in this Bulletin, January 1918, 
page 15, occur the following sentences: "Hawaii has had explosion and vol­
canic blast, in 1790, from Kilauea crater, when the soldiers of Keoua and 
their families and cattle were suffocated and burned. In a repetition of that 
event the damage would extend further to leeward than to windward, fine 
;;and would fall at Glenwood, and dust would fall at Hilo. During trade winds 
the heavy ash fall would be in the Kau direction." 

''In considering the mena ce of volcanic disaster, common intervals be­
tween great crises are in multiples of 65 years. One hundred and thirty 
yaars is a common interval. 1920 will be 65 years since the tremendous 
activity of 1855 for both Kilauea and Mauua Loa, 1920 will be· 130 years since 
Kilauea exploded and threw a ll the great rocks which one sees near Keana­
kakoi. And we know nothing of the duration of that series of explosions, nor 
of the lava flows and earthquakes of the period, nor of the activity of Mauna 
Loa." 

"I do not pretend to predict anything portentous for the year 1920, but 
merely call attention to the sequence, the 65-year cycle having interested us, 
as discussed in Mr. Wood's paper on "Cyclical variations of Kilauea activity," 
the second report of the Observatory. (Cambridge, Mass. 1917.)" 

"Danger means (1) Explosion and suffocation, destruction by burial of 
houses under sand and stones, destruction by tornado blasts from a crater, 
or loss of life by direct bombardment from flying or falling stones. Falling 
in of roofs may be occasioned by gradual accumulation of dust or sand at 
some distance from the volcano." 

Other dangers to be expected from volcanoes are mentionea as (2) lava 
flows, (3) earthquakes and (4) tidal waves. In this Bulletin for June, July 
(page 114), and October, 1921, will be found accounts of the explosive erup­
tion of 1790 and the ash and footprints left therefrom. TheYe were numerous 
explosive eruptions from Kilauea before 1790 as shown by numerous ash beds 
with layers o! vegefation in between and in some cases with thick strata of 
lava in between. There was ash fal-1 · in Hilo in 1924. 

In the a rticle cited above the writer expressed the view that great 
damage to the country roundabout might be done by a repetition of eruption 
on the scale of 1790. He is still of that view and all the results of the erup­
tion of May, 1924, indicate that the intensity of explosion, height of dust 
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clouds, distance of rock throwing, overwhelming power of lateral blasts, size 
of rocks for the same distance, and thickness of deposits are much less in 
1924 than they were in 1790. 

Our ignorance of the context in the unwritten history of the last decade 
of the eighteenth century in Ha·waii is unfortunate, and we can build up an 
hypothesis of what were the phenomena precedent to the 1790 eruption only 
by comparing what preceded 1924. The quality of the explosive phenomena 
of 1924 was undoubtedly the same, violent gas rushes carrying dust, sand and 
bowlders, accompanied by thunder, lightning and mud rain, (the latter falling 
as pisolites or pea-lilce semi-solid droplets,) black clouds that shut out the 
light of day, earthquakes, and the killing of people by volleys of stones. 

Both the descriptions and the effects of the 1790 phenomena present 
three happenings that did not occur in 1924. (1) There rose a column of 
dense black smoke, "followed by the most brilliant flames, and streams of 
lava spouted up in fountains." (2) Bombs fell in 1790 and may now be 
<;o!lected 2000 to 4000 feet from the eruptive center, which are characterized 
by coatings of black lava encasing rock fragments. These corroborate the 
lava fountain story, and neither lava-coated bombs nor lava fountains oc­
curred in May, 1924. There were incandescent stones in 1924, but the frag­
ments that show glazed and heat-cracked surfaces are crystalline intrusive 
types of rock; a large red hot intrusive body not ordinary lava was left 
showing in the wall of the pit; and it see·ms likely that the glowing stones 
were pieces of such intrusive bodies exposed by the eruption and the collaps­
ing pit. (3) A third phenomenon that did not happen in 1924 was the over­
whelming of people by ash suffocation and scorching heat some miles away. 
This is what happened to Keoua's party, just as it happened at Tarawera in 
New Zealand, at Pele' in Martinique, and at Taal in Luzon. 

These volcanoes, notably Pele', produced outrushing lateral blasts, an 
effect that is probably coupled with vortical phenomena of tornado intensity, 
like the avalanche blasts of the Tyrol. The most common-sense explanation 
of these blasts is that the millions of tons of heavy debris falling back on 
a slope displace the air in an outward-rushing whirl of tremendous •,iolence, 
added to by incalculable heat effects. The element of slo-pe is possibly im­
portant. The 1790 eruption was so much more violent than the 1924 that the 
heavy backfall of rocks overtopped the Uwekahuna Bluff and may have sent 
a blast downward to the southwest. The stones barely reached the lower 
terrace of liwekahliila in 1924. 

The year 1919-1920 duly produced a culmination of big eruption in both 
Mauna Loa and Kilauea for the current cycle, with the explosive fountaining 
of the Alika flow source, the building of the big lava hill of Mauna Iki, and 
the pouring of lava floods across country on both Kilauea and Mauna Loa, 
the last named for six weeks, and the former pushing across the Kau 
Desert for several months. All of this accompanied other lava ~loods 
of the decade in immense volume in the two big craters and in Puna 
and Kau, in 1914, 1916, 1918-21, 1922 and 1923. The curve of rising activity 
(see Monthly Weather Review, March 1924, page 145, diagram) culminated 
in 1918-20, beginning in 1913 for the current cycle, and declined after 1921 
in a series of collapses of Halemaumau pit, whereby the pft was enlarged 
u.nd the lava sank away to lower and lower levels. 

And the pit itself more than doubled the depression reached in 1913 and 
the enlargement of the pit to 3400 feet for its longer dimension and 1330 
feet of depth exceeded anything on record for the innermost cup now called 
Halemaumau. We have no clear record, however, identifying H almaumau 
prior to 1840. Before that time the inner pit of Kilauea meant a very large 
area with· certain lakes and cones inside of it and a black ledge outside of 
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it. 'I'his area after the drainage of 1823 was according to Dana 1500 or 1700 
feet below the Uwekahuna summit. The present bottom of Halemaumau is 
over 1700 feet below that summit. If there was a second innermost pit in 
J 823 or thereabouts, its bottom may have been still lower at times. It is 
probable that the large low-lying inner area of Kilauea was what was left by 
a very big collapse in the explosions of the 1790 cycle. The most significant 
fact of the comparison with 1924 is that 1790 must have been a time of col­
lapse after constructive activity that preceded, and not as hitherto imagined 
(this Bulletin July, 1921, top page 115) following a lon g spell of quiescence. 

The forecast for 1920 then was satisfactory in justifying the sixty-five 
year interval. The date "1790" is only an approximation arrived at by native 
memories, but we know that 1 55 was the middle of a cycle of strong build­
ing up of the Kilauea floor alternating with the longest Mauna Loa flows of 
the nineteenth century. The collapses of Halemaumau between 1920 and 
1924 ending to date with the May explosions are doubtless the equivalent of 
what happened before the 1790 crisis, and if the latter was a great s lumping 
of Kilauea crater as seems probable, then there must have been strong lava 
outpouring in the decade preceding. 

Were there lava flows about the 1790 period'/ Hitchcock (Hawaii and 
its Volcanoes, page 80) concludes that Mokuaweoweo the summit crater of 
Mauna Loa showed Jess activity after 1780 and before 1832 than in the 
decades since. This statement appears to me unsupported in view of the 
remoteness of Mauna Loa, the imperfect records even today, and the fact 
that there are some records even for that unrecorded time. For the whole 
system Hualalai-Mokuaweoweo-I<ilauea there · were certainly Java flows be­
tween 1780 and 1801. Hitchcock on the same page says the natives , told 
Wilkes in 1840 that the northern Mokuaweoweo pit had been active about 
1780, that another authority had reported a Mauna Loa eruption shotrly after 
the death of Captain Cook (1779), and that Turnbull had seen eruptions from 
the west side of Hawaii in 1803. There was an a bundant flood of Java from 
several sources nortlnvest from Hualalai in 1800-01. Ellis in his "Narrative 
of a tour through 'Hawaii" (Honolulu, 1917, Advertiser Publishing Co. pages 
214 and 217) describes volcanic eruptions in the Malama district of Puna in 
two different portions of his text, possibly the same, but disagreeing in date; 
and Hitchcock arrives at still a third date for Puna Java flow. Hitchcock's 
reference to 1788, thirty-five years before the missionary party with Ellis was 
at Kil rmea, disagrees with Ellis who refers to the Malama country overflowed 
with lava "about thirty years s ince" . He was writing in 1823. In Ellis' 
second reference he describes an immense torrent of lava obstructed by the 
Honuaula, Malama and Malin cones, which inundated the country in the days 
of Kalaniopuu, who died in 1782. 

If we put a ll these references in series we get the following : 

(li Puna lava flow before 1782. 
(2) Lava north of Mokuaweoweo about 1780. · 
(3) Puna lava flow 1788. 
( 4) Kilauea explosive eruption about 1789-90. 
(5) Puna Java flow 1793. 
(6) Hualalai Java flows 1800-01. 
(7) "Eruptions" seen from west of Hawaii 1803. 
(8) Big Kapapala lava flow 1823. 

As the omissions for this period are unquestionably more numerous than the 
records, everything indicates that the Hawaiian volcanic system was quite 
as much a producer of continuous activity in the early days as at present. 

Iu this connection, and with the explosions of May, 1924, in mind a new 
interest is given to the exact words of the carefiil paragraph written by 
Ellis (page 184) summarizing what he gathered from the natives, seated 

33 



around the camp-fiTe on the Kilauea rim in 1823. "The volcano had been 
burning· from time immemorial and had overflowed some part of the country 
during the reign of every king that had governed Hawaii: in earlier ages it 
used to boil up, overflow its banks, and inundate the adjacent country ; but 
for many kings' reigns past, it had kept below the level of the surrounding 
plain, continually extenrling its surface :.;.nd increasing its depth, and occa­
sionally throwing up, with violent explosion, huge rocks or red hot stones. 
These eruptions they said were a lways accompanied by dreadful earthquakes, 
loud claps of thunder, with vivid and quick-succeeding lightning. No great 
explosion, they added, had taken place since the days of Keoua; but many 
places near the sea had since been overflowed, on which occasions they 
supposed Pele went by a road underground from her house in the crater to 
the shore." This appears to hint at a l)rolonged widening and deepening of 
Kilauea crater, at repeated explosive eruptions, and at r epeated rift flows 
near the sea after the big explosion of Keoua's time. 

The idea that the 1790 crisis was an eruption after dormancy may as 
well be abandoned, and I think that the same thing is true in a measure of 
Vesuvius in the year 79 A. D. The Pompeiian eruption may have found the 
Vesuvian cone quiet, but Epomeo volcano in Ischia had been active, and all 
a part of the same system. Probably Kilauea and Mauna Loa and Hualala.i 
had shifted their activities back and forth, Kilauea had been enlarging and 
collapsing at the end of a long period of construction and upbuilding, flows 
poured out in the districts of Hilo, Puna, Kau and Kana, and the internal 
Java at the end of a final vigorous cycle of activity that had begun at Moku­
aweoweo about 1780, had now lowered to sea-level in Puna and below the 
intel"nal ground-water level in Halemaumau. This would couple superficial 
steam-chamber action with a plugged pit above and bot lava below and 
bring about a secondary series of explosions after the primary lava-and-gas 
effervescences had declined. Such has probably been the action in 1924. 

It is of interest to note that an interval of about thirty-three years (one 
half of sixty-five) elapsed between 17!!0 and the tremendous activity of 1823, 
when also there was explosion along the Keaiwa crack whence came the 

· great Kapapala flow of that year. The topographers of the United States 
Geological Survey have mapped a locality three miles east-southeast of 
Pahala where about 280 feet above the sea broken talus fragments of all 
sorts are strewn around the crack grading off to gravel, sand and dust a 
few hundred feet from the opening. There is another similar place along 
the -crack farther north about 700 feet above the sea. The broken material 
is not piled high, some of it is embedded· in contemporaneous Java sputter, 
it looks almost exactly like the fields of. debris ejected by Halemaumau this 
year, 1924, except for the contemporaneous lava, and its relation to the 
underground Java is perfectly exhibited. This lava emerged from the crack 
in large volumes all along a continuous fissure for six mileR to the north, the 
volume diminishing to the south, the Java there being replaced by these ex­
plosion holes along the crack. The indication is that the crack, forced open 
by the lava above, broke down by bleck faulting along parallel fissures, the 
lava supply gave out in this direction above ground but continued for a short 
distance underground, and when the lava withdrew at the end of the e1:uptive 
period it here formed an unclerground steam-chamber between the IJlugged 
crack and the subterranean water level which is very close to sea level. The 
underground water closed in over the hot lava, boiled, and forced an exit 
through the cracks, carrying rock debris with it. 

Many such places are beginning to be discovered in Hawaii near pits, 
cones and eruptive cracks, and indeed the explosion cones, formed where 
Java flows entered the sea are not very different, except that there the a-ag­
ments and sand are mostly made of the hot lava itself. 

34 



The year 1823, then, yielcled a big Kilauea "ernption" in the sense in 
which Dana used this term, meaning a drainage and collapse after a time of 
accumulation in the summit crater. Strong earthquake with sulphurous gases 
and craclring in lower Puna occurred. Thirty-two years later brings us to 
1855, and thirty-two years after that to 1887, a time of immense crisis after 
great upouilding at Kilauea followed by collapse, along with earthquake and 
a big lava flow from Mauna Loa. The next thirty-three years takes us to 
1920, the culminating year of the present cycle. For Vesuvius about thirty­
three years is a common interval between great crises (1872-1906) _ It would 
appear then, and this agrees with Omori's work in Japan, that 130, 65 and 
32½ years are intervals significant in volcanism. 

The feature characterlstic of a great "eruption" is the final sinking 
away of the lava fluids into the depths after a prnlonged rising which has 
occupied many years. That this sinking produces violent phenomena is due 
to the lava itself only to such extent as the first releases of pressure induce 
gas effervescence and intense heat. The big earthquakes, brealrdown of 
crater wall s, avalanches, dust clouds, ejection of broken roclcs and outrush 
of powerful steam jets may all be due to meteoric waters and gravity assert­
ing themselves after both have been opposed and resisted for years by an 
upward and outward lava pressure. 

The notion that sea-water gets into a volcanic pocket and creates ex­
plosion in a volcano on land is opposed by all the principles of hydrostatics. 
However low the groundwater level in a land that is rained on, its level is 
higher than sea-level. All around southern Hawaii fresh water seepage is 
found along the shores . If faulting mechanism opened a fissure, fresh water 
would pour out, not sea-water in. The fresh water is in adjustment to the 
heat cf the underground lava most of the time, doubtless driven back by that 
heat from the enclosing shells of lava around the conduit shaft, or from the 
sides of the dyl,es, to a distance determined by the conductivity of the rock 
an d by the temperature. Diffusion of the steam into the magma gas is 
possible according to the balance of pressures. But even supposing an ac­
cident that would suddenly admit cold water against live lava by the opening 
of a fissure, the fact of the opening would send the water back whence it 
came if steam were developed, and on the other hand the chill of the water 
would solidify the lava. 

To produce explosion from the crater with outside water, the mechanism 
must import the water, confine it, and heat it too rapidly for quiet escape. 
These conditions appear to be fulfilled when a lava column sinks suddenly 
with intense effervescence and gas-heating of its shaft. Crateral collapse 
plugs the upper vent with a tremendous weight of talus. The same collapse 
opens water-ways to the shaft above the lava and below the plug. The 
water rushes in because it is under a high groundwater head. Possibly mud, 
with continued settlement of the mountain, closes off the waterways, or some 
seismic pumping, partially closing them, sets 1n. 

An enormous pressure develops under the talus plug, the vapor r ushes 
up around the borders of the plug, and a certain ryhthmic process is produced 
for weeks, a geyser of earth and stones and dust and sand. The lava keeps 
the furnace going as long as releases of pressure supply it with gases. The 
water 1,eeps r epleuished as long as steam makes ancl escapes. The eruption 
keeps goiug as long as lava and water lreep up the steam pressure. Water 
and lava finally enter upon their old adjustment, possibly by lava cooling, 
becoming viscous and rising sluggishly into the boiler, making a watertight 
shell about itself. For the time its heat supply is depleted. The lava pres­
sure, however, is again apportioned through the fissure-system to some sup­
port or the coun try above. Collapse declines gradually, and everything is 
ready for the next a.pplication of "ascensive force," to use Dana's term. 
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The writer suggests this explanation with all diffidence and without pre­
judice. His own preference by previous experience would hava been for ex­
plaining paroxysmal explosion by hydrogen and deep gasses . He was surprised 
on reviewing the evidence to find Kilauea which is notably a laYa-gas volcano, 
in May, 1924, blasting out broken rocks in a succession of steam rushes with­
out any Java, with practically no lava-gas and behaving much like Bandaisan 
in Japan. He was further surprised to see this explosion come at the extreme 
end of collapse after a Java cycle, instead of inaugurating the collapse and 
final lava flow as in Vesuvius in 1906. The Keaiwa crack explosions of 1823 
and other similar purely dynamic happenings shown in the old exposures 
w~re now explained. The analogy with what a lava flow does when it enters 
the sea and confines itself by an encasing shell was close, and as in this 
ase the underground water is an extraneous agent superfi cially encountered, 

a nd its work is no more volcanism in the deep sense than is the splash of 
the mud rains. Such explosive work and release of pressure, however, di­
rectly affecting a volcanic edifice a t its very core, give new meaning to the 
re lationship of the boiling spring mechanism of vVaimangu Geyser in New 
Zealand to the Jong dormant Tarawera, 01· of the hot springs and underground 
water circulation of Japa n to Bandaisan. The eruptions of Waimangu since 
I 887 have been semi-volcan ic. One can easily imagine gradations in gas 
release to explosive fountaining through such stages as 

(1) Kilauea without bombs or lava in 1924. 
(2) Kilauea with bombs and lava in 1790. 
(3) Sakurajima with explosion, many bombs and stiff lava flows in 1914. 
( 4) Ma nna Loa with gas rushes, gas fountains and frothy lava flows in 

1919. 
(5) Kilauea with quiet viscous fountaining lava. 

The most fundamental contribution which this explanation of the action 
of Kilauea would make to volcanology if true is that it sharply divides 
paroxysmal explosive eruption from true volcanism. By true volcanism is 
meant that process which is inherited from the pristine earth and its gases 
without the intervention o{ atmospheric processes. This of course is carrying 
the analogy betwen Kilauea explosions as observed and all other great ex­
plosive eruptions to its extreme value. I can see no reason whatever for 
making an exception of it. It has been fashionable in some teaching to make 
an exception of it on account of its liquid Javas, on the supposition that Ki­
lauea is not explosive at all. Now that it is proved explosive, there is cer­
tainly no reason for making an exception of its explosions. 

In the series above outlined of gradations in gas release, there is im­
plied a gas potential in the lava itself of different volcanoes, for which a 
casual explosion due to meteoric waters acts as trigger. In this case we 
get a geyser effect mixed with gas-lava fountaining effect. This is precisely 
what might be expected in any locality where the normal lava is rarely in 
the habit of exuding at the surface, but is much in the habit of intruding 
because of superjacent deposits . Volcanic eruption in such a place would 
be permitted to take the place of intrusion only when the underground acci­
dent of confined water and volcanic heat brought about destructive pressures 
under old craters. It seems likely that exactly this condition is prevalent 
under most of the andesitic volcanoes. 

Sequence Leadi ng to t he May C r is i s. 

There has been mentioned a bove the possibility of various intervals con­
trolling crises in volcanism dependent upon some astronomic cause. A nine 
year cycle for the Hawaiian system has been repeatedly mentioned and found 
useful since the days of William Lowthian Green. A discussion of the current 
cycle with diagram will be found in the Monthly Weather Review (March 
1924) article above mentioned, and my discu:;sion in the April Bulletin re'. 
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views the sequence which led to the Puna subsidence of that mouth. For 
the current cycle there was rising lava in the system from 1914 to 1919 and 
subsiding lava from 1920 to 1924. The southerly tilt discussed in April in­
creased at the Observatory in May to 59 seconds for the month, an enormous 
bend in the tilt curve much greater than what happened during the collapse 
of May, 1922. The earthquakes also of May, 1924, numbering 3961, were much 
more frequent than in the 1922 crisis (690 shocks May-June). Sudden sub­
sidences have always been times of maximum earthquaking at the Kilauea 
station, indicating that gravity slips on faul t planes are .the main causes of 
the local shocks . 

The parallelism to the events of May, 1922, was very striking, both 
crises exhibiting 

(1) Sinl,ing of lava column. 
(2) Caving in and enlargement of Halemaumau. 
(3) Southerly tilting and many earthquakes at Observatory. 
( 4) Avalanches and big cauliflower dust clouds. 

Then as now a period of repose began with continued subsidence and adjust­
ments during succeeding months . 

The marked differences in May, 1924, only began after the cauliflower 
clouds had been rising for several days and there was added to the convec­
tional uprush an uprush of gas accompanied by concussion on the ears, and 
where sand and dust had been rising before a force was demonstrated, cap­
able of throwing out stones. These stones had every appearance of being 
subangular talus in large part, the early dus t was reddish from oxidized 
upper lavas, the later dust grayish from fresh intrusive bodies r evealed after 
the walls had broken down. That the force which hurled up bowlders was 
largely attr ibutable to steam was shown by rushing steam jets appearing in 
the closing stages of the eruption where they had been blackened by debris 
lJefore, and by the entire absence of gas odors or gas effects, either far or 
near to leeward. The officers of the Observatory sta:tr repeatedly made cir­
cuit of the pit during the eruptive period, at first with gas masks, which 
they found entirely unnecessary. Slight odor of sulphuretted hydrogen was 
perceived, and after the eruption some free sulphur of spicy smell, but even 
the usua l sulphur dioxide of the Kilauea lava was absent, and persons who 
were caught in the dust clouds occasionally, reported no oppressive gases. 
These facts accord perfectly with what was observed by Perret on Vesuvius 
!n the downrushing clouds of the paroxysmal eruption of 1906, the bad gas 
products of the crater being perceived chiefly during later stages after the 
lava flows had started. 

'\Ve have 110 assurance that there was not some steam explosion entirely 
Inside the Halemaumau cauldron, and on a small scale, in 1922. The after 
effects thunder and lightning, however, were not then observed. The differ­
ence in 1924 began when the arch or plug of fallen crushed ledges at a depth 
of a thousand feet or more in the pit impeded the egress of confined vapor 
that was generating somewhere below. In 1922 apparently no such ,apor 
was generated or confined in any great amount. 

Compar ing what happened in April at the subsiding fault block near 
Kapoho in Puna with what succeeded in May at Halemaumau, we can do 
nothing more than make a guess. Possibly the hot lava in the fissure system 
was held up under Halemaumau until the opening of the rift zone at P una 
by a yielding of the mountain. The Puna block dropped down and wedged 
open the crack. The center of the mountain at Halemaumau started to drop 
do wn in similar fashion . The lava column below poured back from Puna into 
the central void which had been created by the wedging open, the Halemau­
mau debris plugged that void above, deep frothing a nd surging of the lava 
far down released heat and the sea of ground water found innumerable ear th­
quake· cracks that had opened a way whereon it exerted its pressure to flow 
inward and downward on top of the receding lava. 
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Seism ic Sequences of th e Eruptipn 
By R. H. F inch 

The events leading up to the explosions of Kilauea caused no unusua l 
apprehension as many of the happenings, southerly ti lting, harmonic tremor 
indicating underground Java surging, numerous earthquakes, many of which 
were along the northeastern rif t of Kilauea, where underground lava move­
ment was suspected, and the subsidence of the Halemaumau floor, seemed 
closely to parallel events in May 1922. 

Superficia l examination of the seismograms up to and including th e time 
of the first explosion that threw rocks seemed but to strengthen the analogy 
between May, 1922 and May, 1924. A closer examination of the seismograms 
showed a peculiar continuous tremor that was soon to be recognized as the 
characteristic graph of an explosion. 

Harmonic tremor had been noticeably slight or absent since the dis­
a ppeara nce of the molten lava in February. On April 29, just after the Puna 
earthquakes, when the possibility of a lava flow was still being considered, 
harmonic tremor became noticeable on the seismograms and continued until 
May 5th. Dur ing the subsidence of May, 1922, the. harmonic tremor visibly 
increased on May 25th three days before the lava broke out in Makaopuhi. 

On May 6th this year the harmonic tremor increased again later on, becom­
ing moderate to strong and accompanied the explosions until May 16 on 
which date this type of trewor becamo, very slight. If the harmonic tremor 
is due to Java surging, as seems probable, then possibly th e molten Java had 
receded so far by May 17th that it failed to produce marked harmonic tremors 
at the Volcano Observatory two miles from the pit. Coincidental with the 
decrease in harmonic tremor the intensity of the explosions increased. 

The til t r epeated on a grander scale the tilt of May, 1922. In 1922 the 
tilt started on May 20th and continued until June 6th, amounting to 19.8 
seconds south-southwest, though tue lava had started to fall on May 14. In 
1924 the southerly tilt started in January and continued with ouly occasional 
slight north tilt until June 19th amounting to 88 seconds of arc. 69 seconcts 
of this amount occurred from April 29 to June 19th. It is common to have 
southerly tilt here between January and some time in April. The direction 
of the tilt was again south-southwesterly as the westerly tilt that started on 
l<'ebruary 26 and stopped on June 17th amounted to 32 seconds of arc. Most 
of this amount, 27 seconds, occurred from April 28 to June 17th. The tilt 
here during spring and early summer months is normally westerly and much 
less than the amounts given above. The most rapid westerly tilt occurred 
on the same days as the most rapid southerly, just preceding, during, and. 
immediately following the explosions. 

The daily variation in the number of earthqua kes does not show good 
correlation with the number of explosions. The maximum number of earth· 
quakes on one day, 467 on May 24th, was well after the maximum of explo• 
sive activity. Ther e was a distinct lull in the activity of Halemaumau on 
May 12th and the number of earthquakes correspondingly decreased. (See 
table in Seismometric Record .) An hour to hour plot does not show any 
str iking correlation between number of earthquakes and individual explo· 
sions. If a shor ter time interva l is used the correlation is better as frequent• 
ly most of the· wa rning qua kes occurred within the ha lf hour preceding an 
explosion. The quakes accompanying the explosions gave Jong dra wn out 
r ecords that built up gradually, continued for a half a minute or so with a 
nearly uniform period of 0.4 to 0.5 second and then died down gradually. 
The record of individual ear thqua kes accompanying the larger explosions was 
usually masked by continuous t remor with a period of 0.4 to 0.5 seconds. 
The duration of this continuous tremor was usually a few minutes longer 
than the total duration of visible explosive activity. 
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None of the larger explosions occurred unheralded by the seismograph. 
Even the small puffs and explosion roars that threw but little or no dust 
above the pit rim left their records. The earthquake warnings, commencing 
in seismic lulls were from 10 to 15 minutes to two hours preceding explosions. 
The continuous tremor afforded a 2 to 5 minutes warning. The continuous 
tremor evidence, often without felt earthquakes, became so positive that 
observers in the seismograph room frequently called out that an explosion 
was coming 2 or 3 minutes before anything could be seen at the pit. 

JOURNAL, MAY 1924, HALEMAUMAU 

May 1. At 10:30 a . m. the lowest point of the funnel of talus at the bot­
tom of the pit was something over 500 feet below northeast station and con­
tinuous small avalanches · rolled down the sides of the pit. Several red hot 
cracks were visible on the floor. Small clouds of smoke rose near the south 
source well and dense smoke at the southwest chasm, but no odor of fumes 
was noticeable at the eastern rim. 

May 5. At 10 a. m. the subsideP.ce of the bottom of Halemaumau con­
tinued, accompanied by frequent small avalanches. The northeastern funnel 
bad now engulfed the sites of the north pool and the southeast well and was 
encroaching upon the south and southwest source wells. The bottom of the 
depression had became a trough tending west-northwest. Moderately thick 
tume rose from various vents. 

May 6. The early afternoon was marked by a pronounced spasm of 
seismic disturbances with distances indicated by the seismograms correspond­
ing with that of the Halemaumau center. 

At 3 p. m. there were continuous avalanches into the big depression at 
the bottom of the pit, and this inner funnel was now enlarged to the south­
west. Cracks around the pit rim were widening on the north, west, and 
southwestern sides. A large avalanche had just fallen from the west wall. 
The southwest fault bencli, which merged with the upland towards the west, 
was now extended several hundred feet in that direction by slumping down 
bodily more than a foot along the fissure bounding it. At its eastern 
end this bench had tilted outward toward the pit leaving a small wedge block 
faulted down between it and the main wall. 

Most of the fume in the pit rose from the south and southeast sides and 
was not specially dense but filled the cauldron owing to the eddy of a 
southerly wind. Cracks south-southwest of the pit were giving off much 
steam and some sulphur dioxide with formation of a yellow deposit. Fume 
h..td increased from the southwest pinnacles, a portion of the rim standing as 
towering crags opposite the southwest chasm left by the collapse of 1922. 

May 7. At 11 a. m. the subsidence and avalanching continued unabated, 
including the whole center of the pit, the only important section of the 
original floor remaining being a sector some 300 feet wide along the west 
side. Bottom of funnel was now visible only from the northeast and appeared 
well over 600 feet deep. The southwest pinnacles were the main source of 
fume and vapor. 

May 9. Subsidence was more rapid with continuous avalanches . During 
the morning bottom was visible but after noon pit was so full of smoke that 
nothing could be seen. Cracks back of rim appeared unchanged. During the 
forenoon heat at the rim was very noticeable and much glowing aa paste 
was visible where avalanches tore away large surfaces of the cliff faces 
remnant from the r ecent lava fill. 

May 10. At 6: 30 a. m. the volume of dust clouds rising from the pit had 
increased tremendously and made an impressive spectacle. At the edge of 
Halemaumau nothing was visible because of incessant rising of dust. Gen­
erally the outline of the dust cloud was soft, but occasionally it was very 
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bard. There was continuous roar from the avalanch(;ls, but no collapse of 
the outer walls. 

May 1L. During the night preceding this elate an explosion in the pit 
blew out rock fragments, so that in the morning a 400-pound block was found 
200 feet from the rim, a 100-pound fragment 750 feet back, a nd a; 20-pound 
bowlder 900 feet back. The main deposits were on the north and northeast, 
a few fragments fell on all sides, and the minimum fall was west-northwest. 
Judging from evidence of bouncing, the trajectories had been nearly vertical, 
though some bowlders showed horizontal plowing. The stones showed great 
variation in mihoral content and structure, some were crystalline, some ocn• 
tained much hematite, and others were fine grained and flinty. 

Avalanching continued all day with increased vigor, the top of the dust 
clouds reaching a height of 6000 feet. Inspection at 11 a. m. showed that the 
southwest fault bench was still in place, this being a high remnant of the 
upper rim dating from May, 1922. All the black floor from the January-Feb• 
ruary flo ods of 1924 was gone. Talus was observed some 700 feet down the 
western wall. On an iron stake at the southeastern trig station a mud of 
ash 1.5 inch thick was plastered and more or less cemented. 

During the forenoon the thunderous noise of the avalanches was plainly 
audible at the northern bluff of Kilauea crater and the dust cloud made the 
whole sky to the south of Kilauea a deep purple amounting a lmost to black• 
ness. 

At 2: 15 p. m. the whole southwest fault bench bad fallen in but the 
pinnacles persisted about 300 feet high. Along the west side avalanches had 
carried back the rim about 100 feet. A crack 100 feet back of the southwest 
rim was visibly yawning open, sometimes as much as an inch in fifteen 
minutes. Earthqualrns of quicl;: period and decided vertical component were 
frequent and plainly felt, often lasting several seconds. 

Observatory party spent night at Halemaumau. At 10 p. m. small quakes 
with faint rumbling were felt at northeast solfatara, part of the old encircling 
"Postal Rift." 

May 12. At 2: 10 a. m. there was very loud noise from avalanche. At 
3: 20 a. m. there were numerous earthquakes with loud rumbling at the road 
terminus. Party left the terminus at 3: 40 a. m. and at Keanakakoi a noise 
like the puff of a n explosion was heard at 3: 55 a . m. and an earthquake felt 
at 4: 05 a . m. Returning to the road terminus ihe noise from avalanches had 
increased but there was marked decrease in the dust column. There was 
no perceptible change in the rim. An earthquake was felt at 7 a . m. followed 
for a time by a dense dust cloud. 

On this day the evolution of dust had lessened. A circuit of pit at S: 45 
a. m. showed no further caving in of upp er rim, but the two southwest pin­
nacles were greatly reduced in size. Avalanching was less, dust clouds had 
so!ter outlines but bottom of pit was not visible. Southwest crack seen in 
motion the previous day at 3 p. m., had widened only one half inch. 

At 2 p. m. observers made circuit of pit equipped with gas masks aud 
encountered several whirlwinds along south and sotithwest sides . There 
were some new notches of the rim south-southwest and southwest, bu t tlle 
greatest recession had been west-southwest. All the leeward rocks were 
plastered with dust solidified to a hard though friable mass. 

May 13. Heavy cauliflower clouds rose from the pit in spasms at about 
the following times: 5:30 a. m., 7:10 a. m., 8 a. m., 9:35 a. m., 12:15 p. m., 
1 p. m. 2: 30 p. m. The last was accompanied by a report like distant blasting 
llearcl at the Observatory -

At 10: 15 a. m. a circuit of pit showed that further avalanching bad carried 
away the south-southwest trig station and the nearby hot solfatara. The 
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southwest crack had widened one half inch in twenty-four hours. There had 
been some further ejection of rocks north and east, but a great series had 
been thrown out southwest. The falls covered a belt over 200 yards wide 
from rim of pit and in places the stones were so numerous that one could 
not walk without stepping on them. Most of them were small, but some 
weighed over 200 pounds. One was seen still hot with a temperature of about 
60° C. A number of sharp reports were heard which may have been small 
explosions or avalanches. 

2: 30 p. m . came a cauliflower explosion cloud, accompanied with a clap 
of thunder and lightning, and at 2: 35 p. m. south rim of pit was observed 
with telemeter telescope to have fallen in. 

There now began a series of violent explosions for ten days and observa­
tions were maintained at Uwekahuna Bluff and at the Observatory almost 
continuously, and the region of the crater floor was visited every day except 
the 19th, 20, 21st and 24th. 

At 4 p. m. there was a double explosion, first near center of pit and 
second near east side. Rocks were seen rising above the cloud, one fragment 
going to a height over 2500 feet. Many rocks were visible above the clouds 
and beside them. The noise of rocks falling on the floor of the greater crater 
was plain!)' heard at Uwekahuna, and a roaring noise inside of the pit was 
heard for several seconds before the appearance of the dust column arid the 
rock fragments. The dust cloud rnse very rapidly. A smart earthquake was 
felt at 4: 48 p. m. and three more shocks occurred within two minutes. 

At 4: !>7 p. m. occurred a small explosion without visible rocks. An earth­
quake with rumble came at 5: 16 p. m. and a stronger one at 5: 18. Small 
explosions occurred at 5: 20 and 5 : 33 p. m. At 6: 52 p. m. an explosion cloud 
shot up to a great height and small explosions occurred during the evening. 
Earthquakes were frequent between 10 and 11 p. m. During the rest of the 
night a heavy dust cloud stood over the pit without marked explosions . 

May 14. At 4: 50 a. m. at Uwekahuna an earthquake with slow swaying 
motion occurred followed a minute later by one with very rapid motion. A 
strong quake occurred at 5: 24 a. m. followed a minute later by a small ex­
plosion making a patter of falling rocks which nearly all appeared to go 
back into the pit. Steam was rising from north side of pit. 

At 9: 05 a. m. a heavy explosion occurred followed by dense cauliflower 
clouds for more than an hour estimated at 9: 25 to be rising 25 feet per 
second. 

At 10: 30 a . m. the pit was visited and the southern rim, a piece of high 
ground with large cracks back of it, was found to have been carried away 
for a width of over 100 feet. The northeast rim appeared little changed. 
The explosion blocks of the previous afternoon of 4 p. m. were for the most 
part large but not numerous. They landed with great force as shown by 
holes they punched in the lava. A rock weighing 300 pounds landed 1400 
feet from the rim and bounced 150 feet to its present position. Smaller 
bowlders fell 1800 feet from the rim. During the afternoon there was a con­
tinuous steady moaning roar from the pit sounding like heavy surf. An ex­
ploration of the southern rim of the greater crater discovered no evidence 
of new cracking. 

At 3: 37 p. m. a big explosion cloud shot up which scattered rocks on 
the southwest rim of Halemaumau. The roaring noise diminished thereafter. 
Several avalanches occurred after the explosion, a notable one at 4:42 p. m. 
Heavy clouds rose for more than an hour. In the course of the day however, 
the dus t clouds decreased and white vapor increased. During the evening 
the rear increased and at 10 :25 p. m. occuned an earthquake, avalanches, 
and explosion cloud and there after the roar was reduced. For about four 
minutes a glow was seen in the western part of Halemaumau. 
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May 15. At Uwekahuna Biuff at 3: 38 a. m. a strong earthquake was ex­
perienced (Rossi-Forel VI) that caused avalanches at both Uwelrnhuna and 
Halemaumau . From the pit a tremendous dust cloud arose. At 9: 30 a . ID. 
with easterly wind a heavy downpour of yellow rain on the depressed bench 
of Uwekahuna made a yellow cascade over the cliff. 

At 11 a. m. an explosion threw hot rocks to the southeast which were 
sizzling at 11: 20. During part of the early morning there had been little 
steam and no dus t. After 11 an attempt to see into the pit discovered 
nothing owing< to avalanches . From the rim a small cloud was seen in south­
west part of pit without evident ejection of rncks. 

During the afternoon there were moaning noises and roars heard at the 
station on Uwekahuna and light earthquakes were felt. In spasms the noise 
increased, there was a small explosion at 5: 44 p. m., the roar was very loud 
at S: 30 p. m. and at 10: 25 p. m. an explosion occurred fo llowed by inter­
mintent roar during the night. 

An estimate of depth of pit in the early morning of May 15 gave 1350 
feet plus. This was done with telemeter telescope and stop watch, given the 
distance of pit rim, (2.1 miles from Observatory) rate of travel of avalanche 
sound, measuring ascensional rate of avalanche cloud, and measuring differ­
ence in time between first roar and first appearance of cloud above rim. The 
data thus gave the vertical distance travelled by the avalanche cloud before 
it appeared above the rim, which would be the approximate depth of the 
funnel. 

May 16. From Uwekahuna at 9 a . m. loud continuous roar was heard. 
A continuous thin stream of dust rose from the pit which was steadily falling 
at Uwekahuna. The fume was thin changing to a convection cumulus 2000 
feet above Kilauea floor and sometimes much lower. There were several 
earthquakes which did not correlate with any change in the noise. At 9: 50 
a. m. roar became louder. At 10: 20 a. m. there was a lull in the noise. After 
a perceptible quake the noise was resumeo. 

At 11:06 a. ID. and for seven minutes thereafter, a seri es of gas dis­
charges with rumbling noise threw out rock fragments, and a black cloud 
rose to a great height. At first a few big rocks came at intervals of one to 
two seconds, then a barrage of small ones heard rattling down continuously 
with a noise like a machine gun. An earthquake was felt during the dis­
charge. The dust cloud appeared one minute after the rumble; the first 
rocks were heard falling two and a half minutes after the rumble. 

At 11 : 83 a. m. came a loud roar followed by the dust cloud in sixty 
seconds. The cloud was estimated to rise 25 feet per second. Depth of pit 
was estimated at 1700 feet. After the spasm the roaring stopped for a few 
minutes. Prior to the explosion the dust was rising from the southeast part 
of the pit, later it came from the west. 

At 1: 59 p. m. a small explosion was followed by its dust cloud in one 
minute. At 2: 20 p. m. occurred a heavier explosion followed by small dis­
charges at 2-minute intervals for a quarter of an hour with falls of rock. 
Clouds were estimated to rise at 30 feet per second. 

The pit region was visited in the afternoon. '.{'wo small parallel cracks 
lay across the road on the Kila uea floor 2000 feet from the rim of pit. These 
cracks are parallel to the rim as though the whole floor were weakening 
that far back. · 

At 5: 05 and 5: 10 p. m . came explosions with ejected rocks, roaring and 
some rumbling, the second discharge accompanied by an earthquake, and 
then heavy .clouds arose continuing until 6 p. m. As this was watched from 
near Keanakakoi at 5: 15 p. m. a swishing noise in the sky like a whirlwind 

.was heard that gradua lly became louder while the descending dust cloud to 
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leeward of the pit became denser. By 5: 18 the noise was found to be due 
to a pisolitic mud rain which fell in thick viscous drops over one-eighth inch 
in diameter. This continued to fall on tlte observers in their car travelling 
north beyond Kilauea Iki. 

There were more dust clouds from the pit at 6 p. m., 8:10 p. m., and 
between 11 p. m. and midnight. At 8: 59 p. m. occurred the largest explosion 
to date. Owing to a brisl{ southwest wiud current aloft small lapilli fell at 
the Observatory and at the settlement one mile In . the Hilo direction. In­
candescent rocks were thrown southward from the pit. There were thunder 
and lightning hereafter, mud rains fell , and stones falling were heard again 
at 10: 17 p. m. Quiet ensued a half hour after midnight. 

May 17. A station was occupied during the night on the gravel spit 
southwest of Keanakakoi. There were explosions at 1:20 and 1:27 a. m., a 
continuous roar from 2 a. m. on, an avalanche cloud at 2:28 a. m .. increased 
roar 3: 19 a. m., and at 3: 20 a. m. the noise increased, an explosion occurred, 
a few red hot rocks were thrown out southeast or the pit and one minute 
later a few came out from the east side. There was another small explosion 
at 3: 38 a. m. During this eruption, at the Observatory a very black straight 
cloud was seen to be shot up from the pit and rocks other than the glowing 
ones were heard falling. At 3: 32 a. m . the cloud bad become enormous, the 
roar was continuous, pisolitic mud began to fall and at 3: 35 flashes were 
seen in the cloud over the pit. At 3: 42 there was a roar lasting four seconds 
acr.ompanied by a slight earthquake, and by now U10 cloucl had spread out 
like a fan over almost the entire sky. At 3: 45 a. m. a noise like an avalanche 
lasted two seconds, at 3: 47 there was a roa1· for six seconds and the mud r ain 
ceased falling. 

This sort of record was now maintained for many days at the Observa­
tory, and we have to thank numerous volunteer observers for their assist­
ance. The seismogi-aphs showed tilts, prolonged tremblings, and numerous 
earthquakes, and required incessant attention restoring the pens to the 
drums. This Observatory record is summarized hereafter in tabular form. 

The pit was visited after 9 a. m. May 17 and a circuit was made begining 
southeast and east. Pit was greatly enlarged, especially northeast-southwest, 
and rim southeast. east and northeast bad gone back 200 feet. Depth ap­
peared much over 1000 feet and bottom appeared nearly .flat, covered with 
talus material, with small irregularities, including a low dome-shaped eleva­
tion under the southeast wall, and steam was rising without pressure and 
creeping across the floor irregularly in small continuous cottony clouds. The 
southwest rift tunnel was plainly visible and there was another tube on the 
east side with what appeared to be a large and irregular dyke near it ex­
tending diagonally southward with branches. The upper walls of the pit ap­
peared to slope inward at 60", approaching verticality farther down, so that 
the avalanches hacl a free fall to land with a tremendous crash at the bottom. 
Often the rocks fell with a pattering sound. There were debris slopes around 
the bottom, covering most of the floor area. 

The cracks across road 2000 feet southeast of Halemaumau had widened 
and there were numerous other cracks concentric to the rim between there 
and the pit. There were no new radial cracks away from the pit to the 
northeast but there was a zone of them extending south-southwest about 
100 yards wide from a recess in the pit wall, with individual cracks several 
feet across sbowing settling on one side. There were strata of cracked lava 
in the south wall and others dipping in V shape southeast. 

The Kilauea floor near the pit was now covered with bowlders in large 
numbers, locally extending a balf mile from the pit and in places there was 
at least one fallen fragment to every square foot. Some bowlders weighed 
several thousand pounds. There were pieces of dunite consisting of friable 
olivine almost exclusively. 
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With a booming noise at 9: 07 a. m. a cloud rose rapidly at the northeast 
rim. An earthquake was felt at 9: 45 a. m., with rumbling. At 10 a. m. a 
stronger quake occurred followed by rapid rise of a steam cloud carrying 
hlue fume with it over the northeast rim. 

At noon came one of the big impressive explosions of the eruptive series 
causing great consternation among visitors. At 12:02 p. m . came a roaring 
noise and a big dust cloud, accompanied by a moderate earthquake. At 12: 32 
p. m . there was a roar with sharp crashing noise lasting fifty seconds and a 
ver-y heavy black cauliflower cloud rose, much bigger tha11 the one of the 
early morni11g hours. At 12: 35 p. m. fifteen explosive outbursts rose in the 
course of eleven minutes, accompanied by continuous roaring, loud crashes 
of thunder and frequent lightning flashes very low over the Observatory and 
toward the east and the west. Showers of rocks were heard falling heavily. 
At 12: 45 p, rn. dust and sand fell for twenty-five minutes. At 1: 05 p. m . was 
heard the roar of an avalanche. 

A visit to the pit after this explosion revealed nothing of the interior 
owing to steam and dust. New fallen hot dust had accumulated in a thicl, 
layer near the rim of the pit and had singed grass farther away, 2000 feet 
from the rim. 

The only gas noticed in the steam exhaled from the pit up to this time 
was a small amount of sulphur dioxide, indentified as blue fume . In the early 
morning of May 17 yellow fume was seen rising for a few minutes from the 
northeasf part of the pit at a time when no dust was coming up. 

At 6: 09 p. m . a fresh explosive eruption began and at 6 : 10 five lightning 
flashes were seen and a heavy fall of rock fragments was heard. Short 
lightning strokes became abundant in the cloud over the pit and at 6: 13 ther e 
was a large fall of red hot roclc mostly to the north. 

At 7: 30 p. m . falling rocks were agafn heard, lightning flashes were seen 
and at 7:39 there was hissing and a thunder storm was in progress. A roar 
for thirty seconds was heard at 8: 05 p. m., thunder and rain continued, at 
9 o'clock the clouds over the pi t were thinner and at 9 : 55 the rain s topped 
and a slight continuous hissing was audible. 

For the rest of the night there were alternations of roaring, hissing, dust 
clouds, steam clouds and a little rain. The air was very calm. 

May 18. This was the day of culminating intensity in the explosive erup­
tions, bnt the maximum of ear thquake frequency was reached on the 24th. 
Earthquakes and prolonged spasms of shaking were now being registered 
continuously on the seismographs. 

At 1: 48 a. m. after a light rain there was a faint sound of falling rocks 
and dust clouds rose thickly from the pit without any noise, followed by 
ordinary steam clouds at 2: 10 a. m. 

Beginning at 2:11 a . m. there was more rain, slight roaring and a small 
dust cloud followed at 2 : 20 by a flash , three cauliflower puffs that shot up 
to the same height, dull red glow above the pit and then red hot rock frag­
ments which fell outside the pit for two and a half minutes. At 2: 25 there 
was a small explosion of red hot rocks which rose to the level of the rim of 
the pi t and a bard edged fume coluinn rose rapidly with very short lightning 
flashes, the top of the cloud drifting west of the Observatory. Sand fell at 
2: 30 a. m. Dull roaring continued. 

At 3: 35 a . m. the1·e was a straight rapid fume column with lightning and 
thunder. At 4: 38 a. rn. there was a straight slender cloud, lightning flash es 
near the mouth or the pit, a very rapid rush of gas appai:ently without ex­
plosive violence and sounds of falling rock for one and one- half minutes . 
By 5: 19 the fume was very thin. After this there were avalanche clouds 
with occasional noises from different sides of the pit, and at 7: 50 a. m. there 
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l•'igure 10. May 24, 1924, explosions of 9 : 15 a. rn .. initial "ha rel " caul iflower cloud 
r ising rapidly from Halernaumau. Taken from Vqlcano Hou.-e. Photo 
Mae.hara. 



l•'igur 11. May 24, second stage, a [ew m inutes after time of Figur e 10. taken 
from nor th end of Uwekahuna bluff . Bowlders wer e falling near t h e pit 
a nd lightning was flashing in the cloud. Top is o ,·er 6000 feet high. Photo 
ifaehara. 



Figure 12. May 1 , 11:15 a. m. · Detail of the maximum explos ion taken from 
wekahuna. 1ote upru sh on the right, impact puffs on the Kilauea flo or, 

cascade trajectori es of falling shower· of r oclc on t he left. • 1ote t h e vor­
tical roll where t hese str ike the floor. Thi s is th e action that destroyed 
St. P ierre . Photo Maehara . 

! ~; ··1u ;. ull, 

I~· . •· l;' -~ '"~\, - I ' 1 I ,,., .. ,,, 

.l!'igure 13. May 1 , a few .·ecomls after t ime of Figure 12. The cascade tra­
jectories on th e left have lifted, the "worsted" ro lls of cauliflower actio11 
a r e well shown, a nd immense howers of bowlders are ra ising white dust. 
Distance one m ile. At this time Mr. Truman Taylor was being overwh elm ed 
in the background at the left. th e only fatality of the eruption. Photo 
Maehara. 





Figure 16. Diagram showing curves of the different activities illustrated in t he tabula r 
summary of the eruption, May 10 to 27, 1924. 



was increased roar with a heavy dust colud rising at a rate slower than that 
due to explof?ions, and hence believed due to avalanching. 

Several earthquakes were felt and rumbles heard of a quality distinct 
from the avalanche roar during the forenoon. At the Observatory these earth­
quakes were numerous between 10 and 11 a. m. At 10: 09 a. m. a steam cloud 
was rising and at 10: 45 a small cauliflower cloud of dust appeared. At 10: 54 
a . m . came a roar for ten seconds and a slight dust cloud from the southeast 
side of the pit. At 11: 01 a. m. a sharp earthquake occurred. At 11: 02 came 
a roar with an explosion cloud. 

At 11: 07 a. m. began a great culminating explosion with a tremendous 
dust cloud and ejected rocks. At 11: 09 there was a second explosion throw­
ing out rocks and plastering the area northeast of the pit with hot sand for 
several hundred yards. At 11: 12 a. m. came a much smalJer explosion 
throwing rocks. At 11: 20 a. m. there was a steady loud roar and a fall 
of pisolitic mud at the Observatory. At 11: 21 came a small explosion to the 
southeast. At 11: 55 there was another followed by a fall of fragments and 
some thunder. At 12: 15 p. m. hard black cauliflower clouds were still r ising 
when mist intervened, cutting off the view of .:he pit. 

During the great erupnon of 11: 09 a . m. th€re was an Observatory party 
near the pit, and numerous other persons were in the vicinity. It was on 
this occasion that Mr. Truman Taylor was fatally stricken down by a barrage 
of bowlders and sand on the Kilauea floor about 1800 feet southeast of Hale­
maumau. He was rescued, but died after being removed to a hospital. The 
observers were on the sand flat farther southeast where there is a cliff of 
ash facing away from the pit (the Italian Cliff where blue-green algae were 
tormerly abundant). Large puffs of steam were rising and when sitting on 
the ground one could feel numerous quakes and rumbling was heard. At 
11:09 came a wave of increased air pressure that was painful to the ear 
drums. Big rocks shot high into the air toward the southeast and one of 
these weighing over 300 pounds cleared the Italian Cliff and landed on the 
J 921 lava of the south embayment of Kilauea crater. One large bowlder 
weighing 8 tons fell on the gravel flat 3500 feet from the Halemaumau 
center, made a deep impact cavity and broke, the fragments bouncing and 
partially burying themselves on the side remote from the trajectory. Heavy 
showers of broken rock fell on the Kilauea floor accompanied with masses 
of sand and gravel. 

An observer sitting on the ground at the roadway by Keanakakoi crater 
reported as follows: 

At 10: 16 a . m. three earthquakes were felt within five minutes. Between 
10 : 30 and 11 a. m. quakes were decidedly sharper and of very rapid vibration. 
Roar from pit was almost continuous. At 11: 09 a. m. big explosion cloud 
rose from center of pit, followed by others to northeast of pit. Enormous 
rocks were seen about 3000 feet in the air and slightly in davance of the ex- · 
plosion cloud. Stones were thrown a groat distance toward the southeast. 
The northeast part of the pit was practically clear. At 11: 14 a. m. there was 
a second smaller explosion and rocks were thrown out. At 11:20 a . m. came 
a rain of mud balls as large as peas. At 11: 54 a . m. an explosion cloud rose 
from the northeast part of the pit followed by others in the centra l part. 
Rocks were thrown out chiefly northeast and east. The mud rain continued 
over three-quarters of an hour. 

An intense electrical storm followed about noon and thereafter, so that 
one received a shock even by touching a motor car. About four miles toward 
Hilo twenty-one telephone poles in a line were destroyed by lightning. The 
thunder and lightning at the volcano, however, were not so strong as on 
the 17th. 

At 2 p. m. the east and north parts of rim of pit were visited. There 
was much sand covering everything which thinned out a half mile back 
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from the rim. The section northeast of the pit was plastered with small 
rocks to a distance of 700 yards and some large rocks went much farther. 
J<~resh cracks were observed extending northeast from the pit in the direction 
of the northern end of Byron's Ledge, but not so well developed as those to 
the south-southwest. -

The afternoon of May 18 was comparatively quiet and at 6: 30 p. m. the 
crater was clear except for light steam• clouds. These increased in density 
becoming a black cloud at 6: 40 p. m. 

At 7: 14 p. m. began another major eruption with a roaring noise and 
falling rocks. At 7: 17 the explosions were still strong especially toward the 
southeast. At 7: 18 glowing rocks were seen landing on the lower ledges of 
Uwekahnna Bluff. Most of the ejections were toward the north and the fiery 
trajectories of rock fragments were over 3000 feet high. At 7: 19 the eruption 
appeared to be dying down. At 7: 22 the glow of incandescent rocks that had 
fallen on the floor of the greater crater was still visible. There was dull 
glow over Halemaumau. The ground all around the pit was illuminated by 
the fragments. It was evident that there had been very heavy bombardment 
to the southeast. A large rock had fallen to the east about 4000 feet from 
the rim of pit and another toward the north about 5000 feet. The total ejec­
tion was estimated about equal to that of the noon eruption of he 17h. At 
7: 57 there was another spurt or roaring, falling of rock, lightning and cessa­
tion, followed by another explosion with a heavy cloud and an earthquake. 
The first explosion lasted one minute and t he second two minutes. At 7: 5!l 
the fallen rocks were still glowing. At 8: 00 p. m. the eruption was waning 
but in thirty seconds it started up again, glowing rocks could be seen at 
8 : 01, a minuter la ter there was an earthquake and thunder and lightning 
occurred, then there was roaring noise which increased at 8: 08 and was 
accompanied by a heavy thunder clap. At 8 : 10 p. m . an intensely black cloud 
arose which spread out at S: 12, and at 8: 20 there was a continuous roar and 
a fall of pisolitic mud rain. Manna Loa was seen to be clear with its whole 
summit covered with snow. There were avalanches at 8 : 25, 8 : 30, 8: 48 and 
so on during the night, but white steam clouds began to replace the dark 
dust cloud at 8: 48, 9: 45 and 11: 08. There was some hissing noise. Whitish 
clouds increased and the pit became quiet after 1: 00 a. m. 

May 19. At 2:57 and 3:58 a. m. earthquakes were felt, and at 4 a . m. 
there was an explosion at Halemaumau throwing out a very few red hot 
rocks. This was followed by heavy thunder. Thereafter the pit was quiet 
with a steam cloud rising rapidly from its eastern part. The morning light 
revealed heavy sand deposits southeast, northeast and north of the pit. 

In the forenoon there were a few avalanches, a sharp earthquake oc­
curred at 10: 49 a. m., and steam clouds were dominant over dust clouds. 

At 11:44 a. m. a heavy dust cloud appeared which was over 600 feet high 
by 11: 50, and there were small explosions, while the seismograph registered 
c:ontinuous small earthquakes. At. 11:pl a. m. a lightning flash appeared in 
the dense volutes of dust near the pit rim and thunder was heard several 
times. At 11:53 the lightning was nearly continuous, accompanied with short 
sharp detonations. At 11: 54 the dust descended east and northeast of the 
pit cutting off the view and there was a heavy roaring noise. The uprush 
continued and at 12: 12 p. 111. there were occasional lightning flashes east 
and west of the fume column and a little later falls of rock occurred north­
east and southeast of the pit. After 12: 46 p. m. steam clouds replaced the 
dust clouds. All the afternoon there were alternations of these with occas­
ional avalanche roaring. 

At 5: 39 p. m. explosions started. At 5: 40 explosion clouds rose from 
south side of pit, there was the usual short lightning at the base of the clou<,! 
noise of falling rocks was heard, and another cauliflower rising from th~ 
southeast side ejected visible rocks that could be seen tumbling outside the 
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pit. The volutes alternated from different parts of the pit and most of the 
explosions were small. At 5: 41 p. m . and at 5: 43 came two larger explosions 
progressively bigger with longer streaks of lightning and appearing higher 
up the cloud. An avalanche fell from the northeast rim and things became 
quieter with occasional lightning. At 5: 51 there was a new rush of gas and 
heavy avalanche clouds to the south and southeast, most of the dust descend­
ing in the Kau Desert. An avalanche cloud rose at the north side at 5: 53 
p. m. 

Next comes a night record from the Observatory wherein it appears that 
there were falls of rock either seen glowing or heard falling, at 6: 47 p . m . 
lasting five minutes, at 7: 30 p. m., at 7: 49 p. m., at 8: 20 p. m., at 9: 30 p. m., 
9: 51 p. m. and at 10: 32 p. m. There was pisolitic mud rain at 7: 15 p. m., 
lightning, thunder and earthquake phenomena continued all night, pronounced 
westerly tilt was observed in the behavior of the seismographs and r oaring 
noises waxed and waned. 

May 20. Similar phenomena continued during the early morning hours 
and the instruments were dismantled by sharp earthquake shocks at 12: 47, 
3 : 40, 4: 02, and 6: 17 a. m. Lightning was noted only once at 2: 59 a. m. There 
was a strong earthquake at 7: 03 a. m. when the instrument was not operat­
ing. The explosions evidently diminished after t he preceding midnight and 
steam clouds were noted in place of dust clouds during the night at 9 : 11 
p. m., 11:08 p. m., at 11: 36 p. m., at 1:45 a. m., at 2:12 a. m ., at 4:10 a. m., 
at 4:4\l a. m., at 5:10 am., at 7:01 a. m. and 7:10 a. m. At 7:39 a. m. a 
small explosion occurred at the southeast side of the pit and spread very 
quickly to the north followed by a heavy dust cloud. Avalanche clouds were 
numerous during the forenoon mixed with the heaviest steam cloud that had 
yet been seen during the explosive eruption. Puffs of steam were numerous 
and rapid between 11:45 a. m. and 12:47 p. m. 

At 12: 49 p. m. began the usual noon-day eruption. A hard dust cloud 
rose first from the east-northeast side of the pit and next from the north. 
Rocks fell a short distance northward. At 12: 50 and 12: 52 there was heavy 
roaring and more explosions. At 12: 59 the dust cloud may have been four 
miles high and a heavy pall of falling dust Jay over the Kau Desert. At 
1: 02 p. m. there were more small explosions, the dust clouds rolling out over 
the northeast part of the rim and at 1: 54 came a moderate earthquake and 
a heavy mist shut off the view of the pit. During the early afternoon there 
were steam and dust clouds with explosive activity at 4: 31, 4: 40, 4: 45 and 
4: 56 p. m. accompanied by earthquakes, lightning and some ejections of rock 
fragments. A small explosion was reported by an observer at Keanakakoi 
at 5: 31 p. m. but fifteen minutes later the cloud was steamy without much 
dust. After this until midnight the white vapor cloud became increasingly 
dominant, roaring noise had noticeably diminished but seismic disturbances 
and avalanches occurred from time to time. 

At 7: 20 p. m. an Observatory party went to the half-way house on the 
road between Volcano House and Pahala to inspect the Kau Desert, as earth­
qua l;:es bad been recorded at Hilea and felt at Pahala as well as the Observa­
tory. A slight earthquake was felt by this party about 8 p. m. and a dust 
storm occurred about 3: 30 a. m. May 21. At 7 a. m. May 21 Mauna Iki was 
visited, but no sign of new activity was discovered along the rift zone be­
tween Kilauea and Kamakaia. Hot cracks on the summit of Mauna Iki had 
a temperature about 75° C. (not a new feature). 

May 21. Between midnight and 5 a. m. there were earthquakes, dust 
clouds and steam clouds, and at 2: 17 a. m. there were probably explosions. 
The frequent earthquakes of small amplitude were such as to make the obser­
vatory creak, and at 2: 16 and 4: 47 a. m. there were sharp shocks. At 6 a. m. 
a newly cracked block of the north rim of tile pit was observed with crevas­
ses 35 feet back from the rim. At 7: 34 a. m. there was a email explosion and 
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another at 8: 52 a. m. Exulosion clouds again appeared at 9: 53 and 9: 59, 
followed by puffing steam clouds over the entire pit at 10: 01 a. m. Angular 
measurements at this time showed the rim on the south side to be 600 feet 
back of where it was on May 5. From Uwelmhuna numerous cracks were 
visible concentric with the pit. Unusually heavy avalanching occurred this 
clay along with seismic disturbances. At 1 p. m . very strong southerly t ilt 
was obser ved a t the seismographs. The numerous avalanches of the after­
noon were characterized by r ed dust clouds. Explosions were noted at 4 : 54 
and 9: 01 p. m., a gas rush without explosive violence at 5: 18 p. m. and 
luminous flashes in the steam cloud about 7: 50 and 9: 05 p. m. The main 
characteristics of May 21 were increase of steam, of earthquakes, and of 
avalanches, and decrease of explosions. The rim of pit was moved back 
200 to 300 feet by the avalanching of May 21-22. 

May 22. Earthquakes, avalanches, steam clouds and roars continued up 
to 6 a . m. A disturbance at 2: 15 a. m. and another at 2: 25 had the charac­
t eristics of explosion dying away after 3 a. m. Northeast tilt was noted at 
:-i: 05 a . m. The earthquakes had produced avalanching from Uwekahuna 
Bluff. 

Tile following was a typical correlation of seismic movement with ex­
plosion that happened at this time. At 8: 05 a. m. there was a heavy steam 
cloud over the pit. At 8 : 07 a . m. came an earthquake that dismantled both 
components of the seismograph. At 8 : 09 a. m. the tremors continued. A 
half minute later a dense dust cloud arose. At S: 10 a. m. rocks were ejected 
northward and a half minute later the cauliflower cloud rose from the center 
of the pit. At 8 : 11 a . m. lightning appeared in the cloud. At 8: 18 there was 
thunder and the cloud rose rapidly from the north-northeast portion of the 
pit . Seven minutes later the dust cloud was softer and drifting south-south­
west and at 8: 30 it was mixed with steam. 

There was another small explosion at 8: 51 a. m. when dust fell at the 
Observatory and the rest of the forenoon record deals with avalanches and 
steam clouds. 

At 1:32 p. m. gaseous activity was increasing after a dismantling of the 
instruments by au earthquake twelve minutes before and at 1;35 a heavy 
dust cloud rose rapidly for two minutes along the north wall of the pit to a 
height of 3000 feet. At 1: 58 p. m. an explosion cloud from the south side 
of the pit was accompanied by lightning and thunder, this became central 
at 2 p. m ., there was the usual roaring noise, at 2:02 the explosion clouds 
were from the north and there was a heavy fall of ash on the Kau Desert 
and at the south side of Kilauea crater. 

At 2: 10 p. m. another explosion developed east of the center, the north 
half of the pit being free from any explosion cloud. There was a heavy roar 
increasing in loudness, lightning appeared in the upper cloud and rocks fell 
southeast of the pit. At 2: 12 p. m. there was a shower of rocks with light­
ning on the eastern side of the cloud and nearly continuous explosion. This 
eruption diminished after 2: 30 p. m. Another explosion developed at 2: 54 
p. m. This was succeeded after 3 o'clock by spurts of steam, earthquakes 
and avalanches. There was a very small explosion at 3: 37 p. m. 

During the rest of the evening steam clouds, avalanche clouds, earth­
quakes, tremblings, roarings, rumbles and the obscuring of the pit by fog 
occupied the attention of the observers until midnight. 

At 10 a. m . on May 22 the area southeast and south of the pit was visited 
and then an expedition was made across the Kau Desert. The ash on the 
gravel peninsula south of Keanakakoi was 3 inches thick, and southeast of 
Kilauea in the Kau Desert it was 1 inch thick. The cracks extending south­
southwest from the pit which had been disc;overed on May 17 were fot1nd to 
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spread out away from H a lemaumau and to disaRpear at the southern edge of 
Kila.uea crater. No new cracks were found in the Kau Desert. 

May 23. During the early morning there were numerous earthquakes, 
avalanche clouds and steam clouds. The noise of a rush of gas was ipenti­
fled at 3: 30. 

At 7: 54 a . m. the steam was replaced by a reddish brown dust cloud 
rising from two cen ters rapidly to a great height over the pit and at 7: f;i7 
there was a new puff farther north accompanied by lightning. At 8 a. rn. 
there was another puff to the west. At :04 another cauliflower of hard 
outline rose and at 8: 08 there was an earthquake. 

At 8:52 a. m. a small puff of dust on the southeast side of the pit was 
accompanied by lightning, at 9 a . m . an explosion cloud r ose at the northeas t 
side and at 9: 14 there was a heavy fall of ash on the desert. 

From 10: 20 a. m. to 12: 40 p. m. an exploration was made of the northern 
floor of Kilauea crater. Many earthquakes were fe lt . The route lay from 
the foot of the Volcano House trail eastward to Bryan's ledge, then across 
the floor to Uwekahuna. The whole crater floor seemed to be almost con­
tinuously agitated. o rumbling was heard. About forty earthquakes were 
recorded. 

Avalanches and steam clouds continued until 3: 06 p. m . when a dust 
cloud arose that exhibited lightning at 3 : 07, a cauliflower explosion northeast 
of the center at 3 : O , followed by others until 3: 12 with more lightning and 
rocks falling inside the pit, a nd others showing dust trails fell to the Kilauea 
floor north-northeast. Lightning was seen between two cauliflower volutes 
at 3: 12 and a half minute later when there were no clouds across the north­
east corner of the pit ligh tning could be seen Inside the pit. There were 
fresh outbursts at 3: 16 and 3: 21 with steam clouds in between. By 3: 37 a 
hea vy steam cloud stood over the pit. 

I~or the remainde!' of this day noises and fel t earthqua kes greatly less­
ened, and the plume of cloud over the pit was probably mostly steam. 

May 24. Earthquakes, steam clouds and occasional avalanches charac­
terized the morning hours. A report from Kapoho in Puna indicated there 
had been no further movement in that r egion. At 3: 22 a . m. there was a 
lou d cracking detonation from the pit but no lightning was observed. 

At : 09 a. m. a heavy explosion of s team and dust rose from the east 
sille of the pit. This thinned out and at 8 : 26 a . m . a dense cloud rose from 
all over the pit probably due to rush of gas. At 8:30 there was another 
explosion. At 8:43 came a n ear thquake. At 9:10 · heavy dust clouds rose 
1yapidly in puffs. At 9: 13 cam e an explosion northeast of the pit cente.r, 
with lightning and at 9: 14 the m ost vigorous succession of explosions seen 
here for several days. Many rock fragments were thrown out and some went 
:moo feet above the lip of the pit. At 9: 15 there was lightni.ng in the middle 
of the cloud . accompanied with short cracks of thunder and rocks were fall­
ing to the north. At 9 : 17 a violent explosion rose in t he center sending up 
dense black clouds and hurling bowlclers northward. At 9: 18 t110 dust of 
another violen t explosion rose over 6000 feet and at 9: 25 lightning appeared 
in the cloud, a tremor was felt and the cauliflowers rose rapidly on the north­
west side of the crater. At 9: 26 a heavy deposit of ash had been a dded 
n or th and south of the pit and a horizontal jet of cloud shot out laterally 011 
the northwest side of the main column a bout 700 feet above the lip of the 
pi t. At 9: 35 the dust clouds were much thinner, but at 9: 37 there was a 
new rush of gas at the northeast and east which by 9: 41 had sent up a 
<'loud 4000 feet high. After this for two hours theM were avalanche clouds 
changing more and more to steam clouds at noon aud thereafter. For the 
rest of the clay there were steam and dust clouds with occasional ear th­
quakes, the phenomena about 2 p. m: suggesting a small explosion. 
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May 25. Felt earthquakes were stronger and more numerous during the 
night preceding this date than on the previous night. But roaring noises 
and avalanche clouds were becoming fewer. A visit was made by way of the 
Volcano House trail to the field of ejecta east of the pit. No new fissures 
were found. At 7: 29 a. m. there was a dust cloud with hard outlines rising 
frum the pit accompanied with roaring noises. Avalanches were numerous 
during the forenoon . Explosions were identified at 11: 21 a. m ., 12: 18 p. m., 
12: 24 p. m. and 12: 27 p. m., a lightning flash at 12: 31,, followed by a steady 
cannonade of thunder, another explosion with thunder and lightning occurred 
at 12 : 32 and the heavy clouds at this time were rising at the east and north­
east sides of the pit. The thunder storm continued and at 12: 39 the country 
was obscured by mist. At 12: 48 the active spell had ceased and ten minutes 
later the whole pit was visible with steam rising. Most of the afternoon the 
crater was obscured by mist and the night was foggy . 

May 26. There was roaring noise at Halemaumau during the early morn­
ing hours, the weather being misty. An inspection from Uwekahuna Bluff 
at 6: 15 a. rn. showed that fine pisolitic ash had fallen there. Continuous roar 
at the pit was heard and an occasional sha1·p snapping noise. There ap­
peared to be new small radial cracks on the floor between bluff and pit. 
Roa.ring an<l earthquakes and some thumping continued during the day, and 
steam or dust clouds were occasionally seen when weather permitted. 

At 3 p. m. the pit was visited. A series of cracks was found extending 
southeast to the gravel flat. The cracks across road near the flat had 
widened and were steaming strongly, temperature about 80° C. 

May 27. For three hours after midnight there were numerous avalanche 
roarings heard at the pit and earthquakes felt and registered at the Observa­
tory. 

In order to inspect pit in the dark with a view to discovering glow, Hale­
maumau was visited at 3: 40 a. m. The former road on Kilauea floor was 
strewn with bowlders. At 4 : 05 a. m. inspection of the interior revealed no 
glowing places whatever. The crack across road 2000 feet southeast from 
pit showed evidence of movement since the last dust deposit mantled it. 
The steam at the surface felt boiling hot. At 4:19 near the pit an earth­
quake was felt preceded and accompanied by rumbling; at 4:40 came another 
with louder rumble; in both dominant movement seemed eastwest. Ava­
lanches from southwest side of pit fell at 4:46, 4:48 and 4:49. At 4:55 there 
was a sound like rushing gas. 

From the Observatory between 6: 30 and 9 a. m. pronounced roaring was 
repeatedly heard at the pit fo llowed by r apidly rising clouds of white vapor, 
sometimes in two columns, from the northeast side and elsewhere, with no 
avalanche dust whatever sequent upon the roarings. 

Beginning at 9: 36 a small explosion spasm started with a slight earth­
quake followed by spurts of steam and avalanche clouds, then small explo­
sion clouds at 9: 45 a. m. and 10: 13 a. m., ending with clear spells, s purting 
steam mixed with dust, then at 11:00 a. m. slow rise of steam on the west 
s ide followed by a very clear pit. 

At 9 a. m. a daylight visit to the pit showed that the gravel peninsula 
southwest of Keanakakoi was covered with rock fragments and coarse gravel 
and this .was true of the lava floor on both sides of the peninsula, the gravel 
lying on top of the last ash layer that had fallen. A view into the pit at 
10: 45 a. m. showed the bottom to be covered with avalanche material as on 
the 17th and there was a long debris slope southwest. Steam was rising 
from a vent at the northeast side. The relation of pit diarneters was the 
same as before the outbreak, longer northeast-southwest than in other direc­
tions. The odor of hydrogen sulphide was noticeable but there was no steam 
at the southern margin of the pit though some steam was rising from the 
foot of the southern talus slope. 
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For the rest of the day there were numerous earthquakes, some of them 
moderately heavy after 10 p. m., and the avalanches at the pit continued. 

May 28. In the early morning hours there was a slight earthquake at 
1:08 and the pit was full of steam clouds. At 8:11 a. m. an explosion cloud 
spurted over the east rim, then boiled up northwest and southeast, the 
seismograph showed a prolonged tremor, and at 8: 19 the dust cloud boiled 
up over the entire pit. During the next twenty minutes the cloud softened 
and became steamy. 

At noon the cloud over the pit was very thin. During the remainder of 
the day there were several light earthquakes and avalanche clouds were 
seen occasionally at the pit. 

From the rim of Kilauea south of Uwekahnna Bluff some cracks could 
be seen on the Kilauea floor extending southwest from Halemaumau mostly 
less than ha1f way to the edge of the Kilauea floor. These were tangential 
t0 the rim of Halemaumau. No such tangential cracks were identified toward 
•he west or northwest. The fall of bowlders to the south and southwest had 
been much less than on other sides and the main explosive zone appeared to 
have been at the northeast end of the pit. A preliminary survey that had 
been made May 27 showed that the pit was now 3400 feet long by 3000 feet 
wide. 

A circuit of the pit the forenoon of May 28 yielded good views from the 
west-southwest and northeast sides. From the former the floor appeared 
a lmost level, but from the latter viewpoint the pit appeared deepest toward 
the northeast. The l!JZO arcade or tunnel on the dyke fissure in the south­
west wall was a conspicuous object one-quarter of the way down to the talus 
on that side. There was mu.ch cottony steam pouring up from the bottom 
so that observation of detail was impossible and an incessant roaring noise 
came from the pit like an ocean surf on a rocky shore. 

Toward the south the Kilauea floor was covered with much mud and 
small gravel and a few bowlders, these increasing in number and size north­
ward ou both sides of the pit. A bowlder about 150 yards from the rim, west­
southwest, measured 8 by G by 5 feet . It had struck the ground 75 yards 
frq_m where it came to rest, suggesting a long trajectory possibly from the 
northeast part of the pit. 

On the northern side everything was covered with small stones weighing 
from 5 to 25 pounds with large bowlders scattered about. The hummocky 
lava below gave this material the appearance of thick heaps, but it really 
formed a layer only a foot or two in thickness . 

May 29. On this day there were earthquakes and avalanches, the ac­
tivity slowly declining, and at 10: 53 a. m., 11: 06 a. m., and at 6: 48 p. m. the 
puffs were believed to contain explosi.ve rushes of gas. Visits were made to 
the pit-and to the northern part of the Kau Desert. The pit was estimated 
to be close to 1300 feet deep. 

May 30. Occasional earthquakes continued and northeasterly tilt was 
now strong. An unusually strong earthquake occurred at 8: 42 a . m. This 
si:arted a big dust cloud at the pit. The steam cloud was rising higher than 
O!l the ll9th. 

'l'he pit was visited at 9 a. m. and numerous avalanches were seen, not­
ably from the northeast, northwest and southwest corners of the pit, which 
seemed to be working on certain vertical cracks. The slides would accumu­
late along these cracks and develop cauliflower clouds at the bottom which 
rose as big red volutes . There was much steam from cracks on the rim of 
the pit. The avalanches made roaring noise, and often were started by light 
earthquakes that could be felt underfoot. 
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The rocks thrown out during the eruption had made impact pits in the 
gravel flat southeast and either remained in them or bounced beyond, the 
line of bounce not always according with the line of the trajectory from the 
crater. Many of these impact pits were floored with very fine-grained slimy 
mud of pink color, made by rain washing of the ash. This mud lies in hol­
lows all over the country and in places holds rarge pools of rain water. 
\\ here stones have fallen in the mud they have buried themselves and left 
impact saucers with raised edges. Footprints in this mud that have dried 
are hard and resistant to washing of ordinary rain or to the impression made 
by later walking on the surface-. The steaming cracks at the present road 
t ermiuus. concentric with the pit 2000 feet away, show overlapping fracture 

11 echelon in the new ash. A striking feature of the wall of the pit halfway 
clown the west side was large red boss surrounded by massive platy gray 
rocl, that appeared to be some sort of an intrusive body. 

This day was marked by further decline in the seismic and volcanic 
activities, and this was the last day of the l1our to hottr notes of observed 
phenomen::t connected with the explosive eruption.. 

May 31. Only thirty-five earthquakes were registered on the seismo­
graphs for this date in contrast to sixty-four, ninety-two and one hundred and 
thirty respectively for the three preceding days. The maximum had been 
467 for May 24. The phenomena of tilting of the ground had also been extra­
ordinary and intense during the eruption, the northeast rim of Kilauea crater 
tilt.Ing to the south and southwest, for successive weeks beginning April '.lO, 
one, four, eleven, twenty, fifteen and twelve seconds. 

The pit was visited and observed as before but the phenomena were of 
the same order as on the previous day. with decllning intensity. 

TABULAR SUMMARY OF EXPLOSIVE ERUPTION OF K ILAUEA, 
MAY, 1924 

May 

Number ex­
plosions .... 
Intensity 
1-10 ......... . 

Stone-falls 

I I I 
231 241 251 26 27 

2 1 0 13 3 2 4 3 3 3 3 4 3 31 21 21 1 1 

10 11 12 ml HJ 15 16 11/ 1s 19 20 21 22 

1 ½ ol 3 2 3 5, 8 10\ 61 3 2l 2 al 41 21 ½ 1/4. 
I \ I I I I I I I I o o o1 1 21 1 4 4 6 10 2 ol 2! 1 2, o1 o1 o 

Duration I I I 
explosions I I 
~~~~ti~---···· ¼ ¼. o 3 1 5 2 a al 7I 1 ½ 2½ / 1I 21 11 ½I 1 

storms .... 0 0 0 1 0 0 1 3_ 3 31 2 2 21 21 11 11 OI 0 
Felt earth- j ~ / / I I I 
quakes .... 3 3 8 24 17 15 45 \ 30 25 21 411 50 751 591 67 451 191 36 
All earth- I I I I I I I I I I I 
quakes ·· ·· 1101 1111 59 88111311321276/150 165 1801210 275/339125714671248 11561195 

Mud rains o o o o o\ 1\ 2\ 3\ 3 2 o\ ol o/ o! ol o\ 1 ?II o 

~i~-~~~fo~im 
11 OjSWS~l, s I s I ?lsE/~~/ all ! a)I au! ::1/ all " ?" ?) 1/ ?i ? 

=========l==I ===='=I I I I I I I I max. I I I I I 
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The Tabular Summary 

The foregoing tabular view exhibits zeros which do not mean absence of 
the phenomena on the days in question, but absence of observations recorded. 
The figures are those therefore that rise above a more or less uniform 
minimum, dependent on an approximately uniform system and place of 
recording. There were some explosions, and falls of at least light stones, 
every clay from the tenth on. Those recorded were seen or heard, mostly 
from the Observatory as a place of systematic record night and day, and 
also from Uwekahuna Bluff May 14, 15 and 16. 

By "number of explosions" are meant explosive spasms. The table shows 
that on the thirteenth they averaged two hours apart, and thereafter from 
6 to 12 hours apart. The mean "'as 8 hours, or thJ"ee spasms a day, from 
the 14th to the 23rd. 

Intensity of explosion is based on an arbitrary scale, making May 18th 
"grade 10," and the first ejection of the tenth is called "grade 1." In each 
day the maximum explosive spasm determines the grade for the day. 

"Stone-fall" means showers of stones seen either glowing at night or 
raising dust by clay, or heard making a patter on the hard floor of the big 
crater, or observed bowlders making a trajectory with a trail of dust. The 
figure given is the number of separate times for the day such happenings were 
recorded. 

Duration of explosions refers to number or hours single explosive spasms 
lasted, often composed of numerous gas rushes repeated at intervals. The 
Jigure is for the longest spasm of the day. The evening of the 19th produced 
continuous explosion and continuous seismographic tremor, but the intensity 
maximum of concussion and violence had been passed on the eighteenth. 

By "electric storms" are meant thunder and lightning, one or both, 
number of times noted for the day_ 

Felt earthquakes are those classifiecl as slight, moderate or strong, gen­
erally felt at the Observatory by persons on watch. The figure is the number 
for the day. and the list provides a rough intensity curve of seismicity for 
the eruptive period. 

"All earthquakes" include these, and all the instrumentally registered 
shocks, in so far as they may be separated out on the seismogram from the 
prolonged tremblings. Here again numbers per day are shown, producing a 
frequency curve or seismicity. 

The list of mud rains includes a few separately recorded spells or rain­
ing \\'ith pisolites, sand, dust and lapilli at tho Observatory. This list is very 
incomplete as it takes no account of the large number of showers to leeward 
of the pit, and the showers were notably local and scattered. 

The same imperfection of record attends the caving in of the rim of 
Halemaumau, seen occasionally with or without fiel<l glass, or observed dur­
ing a visit to the pit. There was unmistakeable subsidence of the rim south­
west first, this being the side of the Kau desert rift tunnels of 1920, and of 
the great eulargement of 1922. The collapse after southwest breakdown pro­
ceeded in order around the circle to the S, SE, NE, and N: the balancing of 
[he breakdown to the northwest and then evenly all around the previous 
outline of the pit, (for the new outline is everywhere about 700 feet back 
from the outlin-2 or April, 1924) was accom;;ilished during the times of max­
imum explosion, maximum duration of spasms, and maximum intensity of 
.::,rlh(juakes. On May 21 and 2:1 the C}lhpring by ince,:;.;ant avalanc!rns w:,s 
observed and recorded as the maximum breaking down of the walls. 
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These figures are of fnterest when platted as curves as shown in Figure 
16. Here the maxima of ejection violence clearly correspond in time to a 
depression between two maxima respectively of numbers of explosive spasms 
and of seismic phenomena. The maximum number of spasms comes near the 
lrnginning, the violent cr is is in the middle, and the earthquake intensity and 
greatest frequency near the end. 

This probably means that the eruption began with 2-hourly rhythmical 
pulsations of steam r elease. Collapse of pit blocked the steam, and violent 
e jection at longer intervals en sued. 

By the 19th the throat was cleared and prolonged r elease was permitted. 
By the 22nd the pit h.ad collapsed and the greater sink or crater of Kilauea 
outside was weakened and slipping. By readjustment of the mounta in blocks, 
this produced the seismic maximum. 

List of Explosion S!)asms 

The following is the compilation of explosion spasms on which the tabu­
lation is based: 
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May 10 ................ 6 a . m. ?.. .............. 10 p. m. 
11.. .............. 10 a. m. ? ....................... .. ....... avalanches W . and SW. 
12 ................................ ?................................ decreased. 
13 .............. .. 5: 30 a. m. - 2: 30 p, m..... . S. rim. 

7 '.10 a . m . 4 :00 p. m . 
8:00 a . m. 4:57 p. m. 
9:35 a . m. 5 :20 p. m. 

12:15 p . m . 5:33 p. m. 
1:00 p . m. 6:32 p. ID . 

10:00 p. m. about 
14 ................ 9 to 10 a. m. 

3 to 4 p. m. 
10 to 11 p. m .. .. ... ~ .......... S . rim falling. 

15 ................ 11 a . m. 
6 to 11 p. m. 

16 ... ............. 11 to 12 a. m. 
2 to 3 p. m. 
5 to 6 p. m. 
9 to 11 p . m . 

7 ................ 1 to 4 a. m. 
12 to 1 p. m ............. .. .. .. Rim back 200 feet SE, E, and NE. 

6 to 9 p. m . 
LS...... .......... 2 to 5 a. m. 

11 a. ID. to 1 :30 p. m. 
7 to 9 p. m. 

19 ................ 4 a. ID. 

11:50 a . m. to 12: 50 p . ID. 
5:40 to midnight.. .. .. ...... avalanches 5:45 p. m. 

20 ............ .... Diminishing explosion 1 a . m . 
7:39 a . ID . Small 

12:45 to 2 p . m. 
4:30 to 5:30 p. ID. 

21.. .............. Probably 2:17 a. m ......... 6 a. ID. crevasses seen N. rim. 
7 to 10 a . m. rim S. side 600 feet back 
4:54 to 5:18 p. m. h eavy avalanches 
9 :01 p. m. 

22 ................ Probably 2 to 3 a . m. 
8 to 9 a. m. 
1 to 3: 30 p. m ............. all rim back 200 to 300 feet in two 

days. 
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May 23 ................ 3:20 a. m. 
8 to 9 a. m. 
3:30 p. m. 

24 .............. .. 8 to 10 a . m. 
2 p. m. Small. 

2!;i ................ 7:29 a. m. 
11:21 a. m. to 12:32 p. m. 

26 ............ .... Early morning. 
27 ....... ......... 9:35 to 10:30 a. m. 

SEISMOMETRIC RECORD 

During the month ended midnight May 31, 1924, 3961 local earthquakes 
and one teleseism were registered at the Observatory. The number of earth­
quakes per day and other earth movements are exhibited below. Time is 
Hawaiian Standard, 10 h. 30 m . slower than Greenwich. Nearly all of the 
local earthquakes appeared to have had their origin in the neighborhood of 
H alernaumau and occurred during the explosive period. Some occurred 
southea st from the Observatory apparently in the vicinity of Keanakakoi and 
a few others nearly south a long faults roughly parallel to the coast line. 

Local Earthquakes 

Day Number of quakes 
May 1.. ...................... 15 

Teleselsm. 

2.... ........ .. .......... 6 
3........................ 9 
4................ ... ..... 5 
5........................ 5 
6 .... ................. ... 16 
7 ................. ....... 18 
8........................ 8 
9 ........................ 36 

10 ........................ 101 
11 ............ .. .......... 111 
12 ........................ 59 
13 ........................ 88 
14 ............. ........... 113 
15 ..... ................... 132 
16 ... ......... ............ 276 

May 4 ................ 6: 31 a. m. Slight. 

Spasmodic Microtremor . 

Day Number of quakes 
May 17 ........................ 150 

18 ........................ 165 
19 ........................ 180 
20 ....................... . 210 
21 ........ .......... ...... 275 
22 ........................ 339 
23 ................ ........ 257 
24 ................... .. ... 467 
25 ........................ 248 
26 ............ .. .......... 156 
27 ........................ 195 
28 ........................ 130 
2 ') .... ........ ............ 92 

· 30 ...... .................. 64 
31... ..................... 35 

. This type of tremor was moderate on the 4th and slight on other days. 

Harmonic M icrotremor. 
This type of tremor was moderate to strong from the 7th to the 16th 

inclusive and slight on other days. 

Microseismic Motion. 

The amplitude of microseisms was slight. 

Tilting of the Ground. 

By weeks this movement was as follows , expressed as angular change 
a nd direction of motion of the plumb line: 

May 4·10 .................... 11.0 seconds SSW. 
11-17 ...... .............. 20.1 " SSW. 
18·24 .................... 15.5 s. 
25-31... ................. 12.5 s. 

T. A. ,TAGGAR, 
Volcanologist. 
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VOLCANIC CON DITIO NS IN JUNE 

Activity of Halemaumau. 

No. 6 

After the explosive eruption there were numerous small quakings 
recorded to the number of 20 or more per day, increasing somewhat during 
the second week in June. Three or four moderate earthquakes per day 
were felt, and many tremblings rattled doors or windows . Some of the 
earthquakes were felt generally over the island of Hawaii. 

The pit had become a cauldron of oval shape :floored with broken rocks, 
1;rno feet deep and in plan 3400 feet long northeast-southwest and 3000 feet 
wide. The walls showed bedded lavas with numerous large and small intru­
s ive bodies more abundant towards the bottom. A vertical dyke thinning 
out upward occupied the rift fissure of 1920 and was exposed on opposite 
sides of the pit with caverns in two places along its course in the south­
west wall, leading away underground toward the 1920 flows in the desert. 
Large platy intrusive bodies of whitish aspect and somewhat lenticular form 
were conspicuous objects in the north and west walls. Ten or twefve 
dykes were visible. in the lower walls especially northeast and southwest, 
petering out upward . The bottom area was steaming vigorously, some purring 
noise could be heard, much of the debris slope was wet and avalanches were 
frequent. 

The floor of Kilauea crater outside Halemaumau showed the most 
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bowlders east alici northwest, while on the south the surface was covered 
with rill marked sand and muddy pools with few stones. The reddish . mud 
tended to dry up and crack. The cljffs and floor of Kilauea everywhere were 
dusty with ash or plastered with mud rain. 

June 8 to 10 small earthquakes increased in number and there were 
several puffs of dust laden clouds from Halemaumau. There was a notable 
puff accompanied by roaring noise and "producing dust showers in the Kau 
Desert on June 8. There was mud rain yielding pisolitic balls of dust. 
Avalanches increased and some cracks indicated earthquake motion on old 
fault planes near Keanakakoi. Cracks parallel to the edge of Halemaumau 
and back from the rim were widening. Slight sulphur patches with blue 
l'ume developed on the bottom of Halemaumau. On June 9 there were heavy 
reddish brown puffs of dust accompanied with deep growling noise and dust 
fall to the south. In the evening June 12 glow at the pit was identified as 
coming from the long platy intrusive body in the north wall, tile incan­
descence of which was revealed by powdery avalanches of reel hot stones 
that collected below in a fiery talus. Quiet steam rose from the bottom of 
the pit and the glow wall appeared to be remnant incandescence, and not 
new lava in any sense. It exhibited no glow in daylight. 'l'he rift dyke of 
1920 was seen to cut through this light gray slaty rock of th gl wing in­
trusive. 

A strong earthquake on June 13 was coincident with mov rnent on a 
fault plane north of Kilauea crater. 

On days of high wind the new fallen dust was blown in slmoon whirls 
and sent up in clouds continuously over the Kau Desert, along welmhuna 
Bluff and on the Kilauea floor. -The whole country was gritty with the n ew 
ash clinging like cement on the ground, on foliage and on houses. 

Seismic conditions became nearly normal towards the end of June. In­
s pection of Mauna Iki six miles to leeward of Kilauea in Kau Desert showed 
that the ash there is less than one-eighth inch thick. At this plac in 1790 
the ash was several feet thick. At Kapoho in Puna cracking and arthquakes 
had ceased, but some settlement near the quarry was reported to be s till in 
progress. A visit to the summit of Mauna Loa revealed no chang s there. 
'rhe Postal Rift cavern northwest of Halemaumau was broken Jn at new 
places by fallen bowlders of the explosive eruption and much of the upper 
end of the cavern had been engulfed with the widening of th pit. This 
widening had been about equal on all sides, amounting to a breaking back 
of the walls some 750 feet radially. A quarter mile southwest of Kilauea 
crater the new ash and gravel are eight inches deep and at Malcaopuhi six 
miles east-southeast there is only a film of ash. 

All activities at the pit such as volume of steam, number of avalanches 
and size of avalanche cloud were decreasing at the encl of the month and 
Halemaumau was very clear on sunny days. It had become a huge natural 
rock quarry with vapor jets on its bottom. The four longer talus heaps 
were building up along with an accompanying recession of upper rim of pit. 
Some large pieces of the rim fell in and carried away the survey flags. A 
fumy yellow sulphurous patch appeared on the bottom flat. There was an 
increase of avalanches on the 28th. 

A visit to Pahala June 29 following the road from Ki}auea showed the 
May dust to be thining from the Volcano southwestward to one half inch at 
the road camp, one-eighth inch at Kapapala and only a film at Pahala mill. 
This district had had abundant rain and all the vegetation was fresh and 
green, though it was estimated that the ash fall had been four tons to the 
acre. 
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DISC USS ION OF SPECIAL F EAT URES 

Tho month of June was distinctly for Halemaumau a period of quiet 
a Uer s torm. There was a slight seismic spasm culminating 011 the 13th with 
r n werl avalanches and big cauliflower puffs of dust, but nothing happened 
reall y comparable to the May explosions. After that earthquakes and ava­
lanches climinishecl and at the end of the month there was even a slight 
r action from the southerly tilting which had been continuous since April. 
'l'll r e was ample evidence that the rim of Kilauea crater continued to adjust 
it K hlocks through the action of gravity, and some of the stronger earth­
qu al es of th e mouth were accompanied by displacement of the earth 011 

1 he era ·ks between these blocks. 

By far the most remarkable subjects for inquiry and discussion were 
lh intrus ive bodies left incandescent and exhibited in section in the lower 
walls of Halemaumau at depths from 400 to 1000 feet clown. The rock ap­
pears to be a fine grained gabbro which is jointed in platy or thick parallel 
s! cl ecl laminae. rt forms big bodies some of which disappear beneath the 
t.i.lu s of the northern part of the pit. It is cut by the Kau Desert rift dyke 
1,hat crosses the pit from southwest to uortheast. This dyke we saw form 
ns a crack afterwards filled with lava November 28, 1920. The fact that the 
lava filling cuts across the massive intrusive appears to imply that this in­
Lrusiv was in place before 1920. If so its heat must be remnant from a time 
IJefore that, or else it must have heated up since without changing its form. 

'l'he shape of these intrusive bodies is either in irregular rounded bosses, 
CH' in the case of the long northern lens which is the most conspicuous of 
th em, in elongate "U" shaped sills ol' subhorizontal habit ending in two horns 
which give to the cross-section of the whole the shape of a canoe. This pair of 
horns is prolonged upward as an unconformity between the overlying lava 
as though it were an intruded mass of lava which had penetrated the bottom 
layers of an old pit section and sent its upward prolongations up the wall 
craclc between the fill of the pit and it former walls. Immediately over the 
northeru lens there is a section of indefinite reddish beds on one side tend­
ing to cave away which look as though they might be talus sections. 

The U-shapecl sections are apparent in other places of the Halemaumau 
wall. ln one of these an old talus section is very clear. In some places 
th er e are veneers of what appear to be old wall crack material emerging 
around the edges of these U sections. By wall crack material is meant the 
p cul ia r scraped lining of hardened lava which has been repeatedly seen in 
H a lomaumau at times of Java subsidence, when it was seen that the bench 
nmg- ma floors and crags were separated from the wall of the pit under­
ground by an encircling dyke of basalt between the fill of the pit and the 
o!rl r wall. This when seen was called the wall crack veneer. 

The chief dynamic function of the red hot iutrusives in the wall of Hale-
111aumau is to undermine what is above and form the locus of notable ava­
lonching. The northern lens keeps the entire wall above it in uneasy sliding 
nnd lceops it almost vertical, the two horns and the unconformities above 
h lng the places which develop avalanche gulches. The avalanche debris 
of tho hot intrusives creates intense convection by its high temperature and 
lh cau liflower clouds of avalanche dust are conspicuously hard and full of 

rL xes. 

1t is worthy of note that many of the rocks thrown out reel hot in the 
May eruptions were fragments of these gabbroicl types of intrusives and in 
·on s\dering the ca~se of the steam explosions we have to ponder the possi­

lJlllty of large bodies of red hot intrusives suddenly opened for access to 
1110 underground .waters. This would he more logical as a condition imagined 
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for the particular results achieved than the explanation given in the May 
Bulletin, in that the fragments ejected would correspond with the materials 
of the heated boiler. This would accord with the fact that the fragments 
are noi new lava. But as in a geyser the pressure of the water woulcl have 
to be sufficient to prevent the steam from forcing the water back by the 
route of its entrance. Otherwise it would be necessary io confine the water 
after admitting it. to a red hot chamber, which might possibly be achieved 
by some earthquake mechanism, or by mud, that closed off th e water bearing 
cracks. 

JO URNAL, J UNE 1924 

June 1. Made circuit of Halcmaumaµ in the forenoon. Top of so nth­
west talus Jay about 300 feet below rim and this talus is under a ni ch e or 
angle in the rim backed by greatly cracked ground and liable to much more 
avalanching. The talus cone was dry at the sides and wet in an inverted 
"V" up the middle, with much steaming. The intrusive boss in the western 
wall of the pit a lso lay about 300 feet below the rim, with lava beds uncon­
formable above it, showing a rusty reel circular body a bove partly surrounded 
by a light pink massively jointed and fine grained rock in horseshoe shape 
wi th the opening of the horseshoe upward . Against this abut the hotizontal 
Java beds right and left. 

The eastern wall of the pit falls off less steeply than elsewher e wiih 
successive buttresses below, the lowermost one trenched at the southeast 
by deep gullies of avalanche slides, and except for some small lens-shaped 
intrusive bodies and some oblique dykes a t the bottom, the material is wholly 
bedded lava. These oblique dykes are more or less parallel to the wall, as 
a ll the dykes in the pit seem to trend with the Kau Desert rift system, which 
is also parallel with the Uwekahuna wall, ancl w1th the greatest length of 
the pit itself. 

The southwest wall shows three or four dykes at the bottom which 
peter out above, ancl one long dyke which rises to within 100 feet of th e upper 
rim. This is the 1920 rift dyke, interrupted by the rift cavern about 300 feet 
below the rim, a high arcade, perhaps 60 feet from floor to roof, a ncl leading 
away into mysterious darkness. Below· this the columnar jointing of the 
dyke may be seen, possibly 15 fe et wide, and this is again interrupted farther 
clown by another crooked tunnel. The wa ll shows some arched beds athwart 
the dyke towards the top. 

The northwest wall of the pit showed at this time wha t appeared to be 
a fuming· fissure zone, uneasy with the incessant working of avalanches that 
tumbled into the void beneath, sending up rapid cauliflower clouds as they 
fell. At the bottom of this wall could be seen the upper portion of a platy, 
massive, light colored ancl fine grained intrnsive body, the ext nt of which 
downward ancl sideways was obscured by the reel talus slopes of the bottom 
r egion. A vertical strip of this body which hacl caved away as a gul ch on one 
s ide showed horizontal lavas b ehind it in a northwester ly direction, as tholigh 
the visible intrusive had a vertical contact on that side. The general quality 
of the rock appeared similar to the light colored portion of the western boss. 
A similar large body of massive intrusive rock appeared in the northeast 
wall two-thirds of the way down and this showed ver tical columns of small 
size a ncl a platy lamina tion that was very marked. To the west or this small 
clylrns could be seen through the steam, one of them evidently tlie north­
eas tern continua tion ·of the southwest rift dyke. 

ln going from the east s ide of the pit to lhe southwest s ide lhe Kilauea 
fl oor showed an even gradation from bowlder s to gravel, .from gravel to sand, 
ancl from sand to dust. There were bowlclers on the southern ash surfaces, 
l)Ut sparsely scattered. The ash was crusted and covered with rain rills. 

GO 

Toward the west lay a big bowlcler 400 feet from the pit, twelve feet long 
and four feet high. The odor of hydrogen s ulphide was perceptible but there 
was 11 0 disagreeable fume from the pit anywhere. The west-northwest rim 
was a bowlcler field of fresh· broken rock of every possible petrographic type 
of basaltic magma. H ere and there lay singular rock fragments of gray­
green or r ed color, that had rotted clown in place under some chemical decom­
position or hent effect. Some of the light colored olivine rocks of fine grain 
exhibited slight breaclcrust cracking, and others were slightly glazed. There 
was no trace of lava blobs, Pele's hair, Java droplets , or bombs made of 
fragments wrapped in lava, like those ejected in 1790. There was no trace 
o[ contemporaneous lava at all. All of the material might have come from 
the talus on the bottom of th e bit ancl from the deep-seated intrusive masses 
ancl dykes through the action of a dynamite explosion. 

The olcl lava domes protruding through the layers of n ew-fallen gravel 
near the north rim of the pit showed yawning cracks full of wedged rocks 
that hacl fallen into them. In many places the thin shells of olcl lava were 
punctured by big stones or even large bowlclers which in some cases broke 
through to a cavern below. The northern edge of the pit was covered with 
r ocks from 3 inches to 3 feet in diameter and h ere there wer e no cracks baclc 
from the rim. The eastern and western edges were much cracked ancl 
::;teamy for 50 feet back. A crack co"ncentric to the r im 6 inches wide, but 
not hot, was found 300 feet back on the west side. The small round spheres 
of mud raindrops (pisolites) were found plas ter ed on a big bowlcler. There 
was notably little sand about the northern edges of the pit, although heavy 
·ancl falls were reported to a depth of 2 or 3 feet during some of tl10 big 
ruptions. This is clue to the fact that the sand collected on the immediate 

edge of the pit at that time, and several hundred feet of that edge, had caved 
in afterwards. The Postal Rif t cavern now emerges at the northwestern 
rim of the pit as a broken t r ench, this being a portion of the cavern that was 
500 or 600 feet back from the form er rim. It is roofed over a few paces back 
from the present rim ancl may be traversed as before, but th ere are several 
new boles punctur ed in the roof. The face of Uwekahuna, cliff a ppeared very 
dusty with the new-fallen ash. 

June 2. At 10 a. m . the vapor in the pit was thinner , ancl a yellow sol­
ra.taric deposit was visible on the northeastern talu s in lines departing 
radially from the center of the pit. The . color was greenish, suggesting 
ferric sulphate. At 1.1: 30 a. m. the upright fissure at the north side of the 
pit appeared to be in motion, ancl at the sam e t ime a tremor lasti ng 30 
seconds was regi s tered at the Observatcry. 

June 3. At 10 a. m. surveys were begun to determine th e sha pe, depth 
and position of the new pit and to establish new fl ags. The volume of steam 
in the pit appeared greater, probably owing to rainy weather and there was 
more dust flying owing to increased movement of the pit walls with ava­
lanching, recorded as follows: 

9: 58 a. m. movement along E.NE. crack. 
10: 13 " " " NW. and E .NE. cracks. 
10: 25 E.NE. crack, slight. 
10: 31 E .NE. cra ck, s light but long con tinued. 
10: 43 N. crack. 
12:00 m. moderate avalanche. 
12: 06 p. m . increased steam rising. 
12: 15 " avalanche. 

June 4. Surveys were continued, some of the cracks concentric with 
rim of pit a ppear ed to be widening and there were frequ ent small avalanches. 
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was notably little sand about the northern edges of the pit, although heavy 
·ancl falls were reported to a depth of 2 or 3 feet during some of tl10 big 
ruptions. This is clue to the fact that the sand collected on the immediate 

edge of the pit at that time, and several hundred feet of that edge, had caved 
in afterwards. The Postal Rif t cavern now emerges at the northwestern 
rim of the pit as a broken t r ench, this being a portion of the cavern that was 
500 or 600 feet back from the form er rim. It is roofed over a few paces back 
from the present rim ancl may be traversed as before, but th ere are several 
new boles punctur ed in the roof. The face of Uwekahuna, cliff a ppeared very 
dusty with the new-fallen ash. 

June 2. At 10 a. m . the vapor in the pit was thinner , ancl a yellow sol­
ra.taric deposit was visible on the northeastern talu s in lines departing 
radially from the center of the pit. The . color was greenish, suggesting 
ferric sulphate. At 1.1: 30 a. m. the upright fissure at the north side of the 
pit appeared to be in motion, ancl at the sam e t ime a tremor lasti ng 30 
seconds was regi s tered at the Observatcry. 

June 3. At 10 a. m. surveys were begun to determine th e sha pe, depth 
and position of the new pit and to establish new fl ags. The volume of steam 
in the pit appeared greater, probably owing to rainy weather and there was 
more dust flying owing to increased movement of the pit walls with ava­
lanching, recorded as follows: 

9: 58 a. m. movement along E.NE. crack. 
10: 13 " " " NW. and E .NE. cracks. 
10: 25 E.NE. crack, slight. 
10: 31 E .NE. cra ck, s light but long con tinued. 
10: 43 N. crack. 
12:00 m. moderate avalanche. 
12: 06 p. m . increased steam rising. 
12: 15 " avalanche. 

June 4. Surveys were continued, some of the cracks concentric with 
rim of pit a ppear ed to be widening and there were frequ ent small avalanches. 
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June 5. Steam at the pit seemed thinner and th ere wer e a few small 
rock falls. 

June 6. Kapoho in Puna was visited . H.J. Lyman reports that the April 
earthquakes were hardly felt at a ll at Eldart's a [ew hund r ed yard s north of 
the Kula fault. No proof of raised shoreline nOJ·th Rncl south of the subsided 
bel t had been brought forward. The stori es or cl ad fish and shells were 
discredited. 

Exploration of the coast from the Kula fau lt to Cape Kumukah i showed 
ev ident submergence all along the line wi th trees gro wing un der water . ln 
one place there was a grove of pandanus in a lagoon 200 yards baclt from 
th e beach. 

J une 7. Steam puffs a t Halemauman seemed bigger but there Imel been 
much recent rain. An . earthquake was felt in the morning and numerous 
e,wthquakes had been perceptible during recent nights. 

At 10 a . m. steam in pit was thin and bottom debris appeared very wet. 
Two or three avalanches occurred during forenoon, the biggest one at 11: 50. 
New talus had fallen on the sulphur patch at the north edge of the bottom 
area. A patch of s tea ming vents north of the bottom area a ppear ed less 
vigorous than before. A geophone used at the steaming cracks at road 
ter minus r evealed no underground sounds. Studies were made of th e mud 
drip that had hardened on bowlders, of th e pitting wher eby some bowlders 
had gone through the 1924 ash and disturbed the 1790 ash below, and of tI{e 
many clay-filled depressions showing geometrical patterns of sundried cracks . 
For a cfrcular pool of the clay-like ash, the main cracks are radial and the 
subordinate ones concentric and irregular. Delicate rill patterns h~d devel­
oped on the ash at the south rim of Ki la tiea crater. At the Italian Cliff on 
the east side of the gravel flat falling bowlder s h ad bi t the top of the cliff 
and bounced off into the south bay. 

. A ~ample _of a'sh colletced. from a flat roof near Observatory was three­
, ~gilts mch thick. The collection was made several clays after any ash fall. 
lhe last heavy fall was a mud rain May 18 followed by a cloud -burst of clear 
ram when u early 2 inches fell in a little over a half hour. This o( course 
wash ed th e deposit 011 the roofs, and the total accumulation must have been 
something over one-half inch or 12 millimeters. 

An avalanch e at l O: 44 a. m . on this clay observed from the road 
2000 feet from the pit rim produced its visible cloud above th 
mi_n ute after th e roar was firs t heard and no tremor of th e ground 
ce1vecl. 

termi nus 
rim one 
was per-

June 8. An Observatory record was kept on this clay. Th ere wer e 
severa l quakes during the previous night, slight ones were felt at 10: 30 a . m. 
and 1: 25 p . m., and a strong earthquake at 2: 20 p. m. clismantl cl the seismo­
graphs, made an avalanche from the southern part of Uwekahuua Bluff and 
was followed by dust clouds at the pit for twenty minutes. ' 

At 3: 44 p. m . a slight roar came_ from the pit foll owed by a h avy spur t 
~ steam cloud. At 3 : ~7 a dark gray cloud rose at t he north and northwest 

s ides and became contmuous at the west side. At 3: 4 th r was a slight 
r?3:r a nd a new spurt of dust and steam at the north . At 3: 50 dust was 
n smg northwest aucl steam at the east. At 3: 52 the cloud was a ll s team . 

. At 4: 30 p. m. _came a roar and a h eavy cloud b lieved due to explosion 
winch filled the pit. A half minute later there was a hard spurt of black 
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dust on the north side. The cauliflower continued for four minutes becoming , 
lighter a t 4: 35 p. m. when a pall of dust was falliug in the desert to the 
southwest. At 4: 39 another dust cloud rose on the northwest side of the pit. 
There were roarings at 4 :43 and 4:45. At 5:12 p. m . an earthquake was felt. 
Mor e or less continuous roa ring was h eard between 5: 51 and 6: 20 p. m. from 
a station on Uwekahuna Bluff, and the noise of avalanches was occasionally 
heard above the con tinuous roar which appeared to be due to a different 
cause. At 6: 02 p. m. there was another earthquake. 

June 9. At 7 : 30 a . m. the steam column over pit was very slight. There 
wer e ear thquakes at 10: 50 a. m. and 11: 41 a. m . followed by dus t clouds. 

At 11: 59 a. m. a sharp earthquake was felt at the roadway in the gulch 
west of Keanakakoi. Here the cliff faults cross a causeway in the road and 
small cracks wer e visible in the road, the stone wans· and the hillsides north­
east and sot1 thwest. It was evident that the fault fissures of the gravel flat 
wer e working, and this earthquake was felt by an observer l'l tancling on the 
fault where it crossed the road. 

At 1: 06 p. m. a puff of dust cloud rose clear of the pit without leaving 
any veil of dusty air below. At 1: 19 rea brown puffs filled the whole east 
section of the pit. At 1: 24 clust was falling toward the southwest and a 
translucent vei l of gray color hung over the pi t . 

At 3 : 30 p. m. a cauliflower cloud arose and at 3: 48 a bigger one preceded 
by a deep growl. Brown cauliflowers overlippecl the northeast edge of the 
pit. During a ll of these the west side of the big crater lay in deep shadow 
from the overhanging cloud. At 3: 5S p. m. another pink puff came up the 
northeas t wall of the pit. The upper part of the dust column had 110w dis­
appear ed in low-hanging clouds. At 4: 08 another column arose at the north­
ciast edge mixed brown and white. In the quiet intervals these columns 
became white, steamy and sluggish. Most of the time the west corner of 
th e pit remained clear. The dust columns were very r ed and wh en mixed 
with steam they gave the cloud a salmon color. At 4: 15 p. m. a new heavy 
reel column at the northeast boiled up in beautiful soft volutes, white on the 
west and red on the east. At 4 : 28 p. m. white steam was boiling up rapidly 
at the n or th east rim. 

At the· pit in the forenoon of this day surveys were continued, an oc­
casional fa.int roar was audible in the s team in the bottom of the pit, and 
what appeared to be a new patch of blue gas was seen on the west side of 
the bottom flat. 

In the a boYe account of ca uliflower clouds for this day and the preceding 
one it is evident that some intense working of the northeast wall of the pit 
was in progress, and this was probably the development by strong avalanch­
ing of the columnar intrusive hody, which was destined three clays later to 
a ppear as a red hot mass in the wall. There wer e mud rains on June 9. lt 
is impossible to say in the a bsence of observa tions at the pit itself just 
where ava lanching ended and a rush of gas took its place in making cauli-

. fto wer3. 

Ju ne 10. At 10 a . m. there was hissing in the bottom of Halemaumau, 
blue and yellow fume in addition to steam came from cracks in the bottom 
and from the base of the north wall, and avalanches fell along the fissures 
in that wall. Earthquakes, avalanche clouds and rumbles were noted from 
time to time at the Observatory during this day . 

J une 11. Between 10 and 11 a . m. and at 12 :28 p. m. heavy dust coluds 
boiled up from the pit probably proc;lqcec;l by hot avalanches from the north-
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ern intrusive. Earthquakes were felt a t 12:08 p. 111. ancl at 4:13 p. m . 

June 12. An earthquake at 4:30 a . m. ·was preceded by rumbling noise 
that seemed to progress from south to north. Another occurred at 1: 59 p. m. 
without observed effect at t he pit. At 5: 54 p. m. a cleep booming noise was 
heard at the Observatory. 

About 9 p. m. glow from within the pit was reflected on the cloud above. 
F rom the rim it was found that the columnar whitish intrusive body two­
thirds of the way down the north ast wall, wa.o; all glowing li ke a patch of 
aa lava, and powdery trickling small avalanches were falling from the glow­
ing surfaces. These made the talus glow beneath. The area that exhibited 
more or less glowing in the wall was about 600 feet long east and west, 300 
feet high, and its top was more than 600 feet below northeast rim of pit. 

Other avala11ches fe ll from the usual places. Quiet steam rose from 
the bottom or the pit, and no purring or hissing was heard. 

June 13. Just a(ter midnight, at 12: 40 a . m., came an tmusually strong 
earthquake which at the Kilauea Military Cam p back of the north rim of 
Kilauea crater over turned objects on shelves. 

The origin of th.is earthquake was discovered by officers or the camp 
io be on the road to the Fern Forest where it crosses the big crack on the 
4000-foot contour . This is part of the cliff that extends westward back of 
the Sulphur Banks, and is one of the main concentric fissures of Kilauea 
cra ter. The fr esh dirt wet by rain of the previous day was found broken 
across the road in eight or nine places a long about 80 feet of roadway. Th is 
is the road that departs from the main Kau road northward just east of the 
Military Camp. When first visited in the morning the cracks were perfectly 
fresh. They stood open from one-eighth inch to one-half inch, forking more 
or less and extending into the country eai::t and west of the road for 30 or 
40 yards. The blocks of ground between the cracks had slipped down with 
downthrow of from one-quarter to three-quarter inch both on nor th and 
south ides of different cracks. Predominantly the downtllrow appeared to 
be on the s ide of Kilauea crater. The biggest cracks were r ight over the 
old chasm crossed by the road, an d most of the others were south of this 
chasm. 

That the midnight earthquake was contemporaneous with the formation 
of these cracks was proved by the £act that the shocks were felt most strong­
ly at the MUltary Camp with inlense vertical motion, whereas they wer 
less strong at the hotel to the east and at Keauho u Ranch to the north. The 
place is a lmost in the line of 1,wekahuna Blu ff, anrl at the north corner of 
the Kilauea fault blocks . Like the cracks aero s the road at Keanakakoi 
gulch, this motion showed the Kilauea sink to be worlring ancl settling as 
result of the great subsidence at Halemaumau. 

At 9: 15 and 10 a. m. loud roars from the crater were heard at the Ob­
servatory. These were identified by the observer at the pit with h eavy ava­
lanches over the southwest talus, which sent big bowlders rollfng down the 
slope, but made only moderate dust clouds which were sucked down by the 
trade wind vortex to be dissi pated by mixture with the steam at the bottom. 

The place seen glowing on the previous evening proved to be a big in­
trusive mass with _platy parting planes and columnar structure o:f fin e 
grain and light gray color. The glowing talus below is platy and gray. The 
red of the incandescence re presented a temperature of about 750 ° C., and 
did not show in daylight. The slides on the intrusive mass, which forms a 
vertical wall, were sudden and powdery aucl the dust boil ed up with much 
heat in the r esultant cauliflower clouds. All the steam tails of the bottom 
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Figure 17. Jun 
l andscape. 

11, 1924, Halemaumatt pit from 
Photo Emerson. 

wekahuna Bluff, . howing enlargement by May collapse, and ash 



Figure 18. May 30, 1924, west wall of H a lemaumau, with r ed 
boss underlaid by massive intrus ive rock which showed 
incandescence June 18. Upper layers are mostly lava 
flows . P hoto Emerson. 

Figure 19. June 5, 1924, no1·thwest wall oE Halemaumau, show­
ing upturned horn of a whitish intrusive bod y, broken 
across by an avalanch e scar. This break shows horizontal 
flows behind the intrusive, indicating a vertical contact. 

Photo Emerson. 
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Figure 20. 1cw bowlder fi eld from May er uption 2000 feet south east of 
Halemauma u. Holes in foreground were punctured in shells of 
old lava by falling ro ·ks. Monume nt is present road terminus, 
near wh ere !\fr. Taylor was killed. Looking east. Photo Maehara . 

Fignrc 21. Block thrown fou r hundred feet w es t in May. 
a nd w ighs a11proximately fourteen ton.·. Jt li e· 
manm ::u1. Nole its isolation. The larger rock s 
fnrt.h er tha n Lhe gravel. Photo Em e rson . 

Thi s is twelve fee t long 
west-sou th west o[ Hale­
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of the pit were drawn toward this hot wall because of the convection and 
this effect was increased · by the hot avalanches. ·west of the incandescent 
body very continuous avalanches rolled down the north chasm that was being 
formed there. This ended below at the two big massive intrusive bodies at 
the bottom of the cliff. Most of the intrusives lay where the walls were 
steepest and the talus slopes shortest. They were thus where the walls are 
exposed nearest to the bottom of the IJit and they are also in that northern 
region where the biggest explosions originated ancl where the funnel of 
collal)se began on Ap1·il 29. Dykes a re also most abundant ar ound the 
bottom area, and what looks like an intrusive sill in one place. The dykes 
are mostly 2 to 5 feet thick. The big intrusive masses are north-northwest, 
north and northeast, and there is the problematical pinkish boss in the 
middle of the west wall . 

The big incandescent mass seen in daylight is a flat "U" shaped lenticular 
body ending in upturned horns east and west, apparently cutting across beds 
as though it occupied a gash, its columns up and down, its length 2000 feet 
and its height 400 feet. It looks as though it filled the bottom of an old pit 
section beneath a pile of lavas above, making a lenticular intrusive of s'aucer 
shape, the edges of the saucer tending to push upward between the fill of 
1.he old pi t and its bordering walls. Its greatest exten t is certainly horizontal 
like a lens, for it has been developed and revealed by the avalanching back 
of the northeast wall, and its vertical columnar jointing is that of a body 
filling a horizontal fissure. lt is somewhat like Daly's "laccolith" in the west 
Kilauea wall and its platy jointing is like pieces of laminated crystalline 
olivine rock found among the explosive debris. At the place that scales off 
with hottest incandescence the jointing is peculiarly feathery and somewhat 
like a slaty clea vage. Seen in daylight neithex· the slides nor the rock bear 
any resemblance to lava, and the inca)1d_escence appears to be remnant, in a 
body which had crystallized before the explosive eruption began. What the 
relationship of thii:: beat may be to the recent lava fill of Halemaumau pit, 
is wholly problematical. No steaming or continuous fur,ning is seen at the 
intrusive body. 

At 8: 53 p. m . another ear thqua ke was strongly felt. 

Jun e 14. Earthquakes preceded by rumbling were fe lt 9:55 a. m. and at 
2 : 43 p. m. At the pi t in the forenoon incr eased cracking was observed at 
the southwest corner ancl fresh avalanching hacl taken place there. Frequent 
and heavy avalanching was observed towards the northeast. 

June 15. In the forenoon at Halemaumau blue fume was observed rising 
from cracks in the wall about 75 feet below the north-northwest rim. Some 
hissing was audible in the pit. Hot dry air rose from some of the south­
western :fissures back of the rim . Avalanching had diminished . 

Jun e 16. In the forenoon there were occasional avalanches a nd some 
steady trickling of dust was observed at the top of the northern hot intrusive 
on its west side. 

June 18. At 9 p. m. the north intrusive was found still glowing and a 
small spot of incandescence in the light colored platy r ock of the lower 
portion of the western intrusive boss. A steady glow hole was seen in the 
talus at the bottom of the north wall. Blowing noise was audible, waxing 
and waning in the bottom of the pit. An avalanche which fell from the west 
end of the north intrusive left a large surface of glowing wall and created a 
glowing talus below. The wall cooled off xapidly through dark red and 
purple' shades until only a few incaudescent cracks remained. 
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It was now evident that steam, earthquakes and. avalanching were all 
clccr easing, and the seismograms had become almost normal. 

June 19. In the forenoon a part of the northea st wall above the hot in· 
Lrusive was found to have fallen off. Cracks along southeast rim of pit had 
widen ed. There were frequent avalanches. 

June 20. At 3 n. m. some cracks on the southwes t side were identified 
as wider. Small avalanches were frequent and bii;s ing was audible in the 
b0Ltom. One of the southwestern cra cks was calrnd with a hard white deposit 
having a salty taste. 

The Kilauea Jloor north and west of Halemaumau was xplored and a lso 
th e Kau Desert in the 1'egion of the large chasm of the 1920 rif t. The ash 
a.nd small pebbles north of Halemaumau vary in thi ckn ess from a half inch 
lo 2 inches as one travels southward from the northern floo r of Lh e gr eat 
crater. Large stones on the Uwekahuna side are firs t found a bout a ha lf 
mile from the pit. On this side the fragments show broken faces of fresh 
rock much less masked with mud and ash than on the southeast. A new 
opening was found in the roof of the Postal Rift cavern farth er away from 
lhe pit than the other openings. The opening at the big bend of the cavern 
had been enlarged. Remarkably delicate rill patterns wer e found in lhe new 
ash at the southwest end of Kilauea crater. At the chasm trig s tation in 
lhe desert the new ash was 8 inches thick. 

June 21. An exploration was made of the new flow locality n ar Maka­
opuhi which had been erupted in August, 1923. In the autum o[ that year 
I. hi s place had been full of noxious steam. Now the s team was very hot s till 
in some places, depositing bright yellow sulphur along the fissures but the 
eruptive cracks were accessible. The main crack was a good type of fissure 
.ruption in a forest. The flame hol es were now surrounded with aa spatter 

and coated with sulphur. The fissure trends south wes t and n or theast with 
lwo main flows from it. The northeastern one was that firs t explor ed but 
the southwestern one was inaccessibl e in the autumn of 1923. This is a 
Hhor t flow of pahoehoe which has made a large number of tree moulds and 
covers a bout 2 acres . The two flows are about a half mile apa rt. In between 
til e forest has been killed by gas and along the cracks brilli an t deposits of 
Hulplrnr make coatings on deacl ferns ancl Jogs. There is h er e no lava but 
th scalding fume ha d evidently been intensely active. In th e north wa ll of 
Malcaopuhi pit there is a steaming hole high above the fi ssure lha t produces 
t II lava of l!J22. 

Ou returning by way of the Kalapana tra il twenty.five or more cracks 
fr om on e inch to one foot wide were found crossing th e trail trending north• 
cas t•southwest in the region southwes t of Makaopuhi. Th ose wer e in two 
pr in cipal sets , one group being near Makaopuhi and a ppearing fresh er, the 
others n ear Alea crater. 

June 23. A slight spicy sulphur smell was per ceptible a t th e Halemau­
mau rim at 9: 30 a. m. There was less steam on th e bottom . A small ava­
lan che fell from the northern hot intrusive and there were numerous sma ll· 
1·0 le slides. Occasionally the blowing noise from the bottom r egion increased 
di stinctly. The fla ttish bottom area was r eddish and muddy, somewhat 
diamond sha ped ancl nearly in the center of the pit. Almost no s team rose 
11,1.love rim of pit and the inner jets lay chiefly alon g the east, southeast and 
nor thwes t edges of the bottom flat. This bottom area was farther nor th at 
IJ ginning of June, but the talus heaps under the hot body had gradually in­
t·i·eased covering up that part. The principal talus cones lay west, north­
w s L, north, northeast and southeast an<l t11ey occupy three-quarterii 0£ th e 
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bottom area, the central fla t occupyi ng th e other quarter . The central area 
is smooth rather than flat and is probably lowest towards the east. There 
was a very marked differ ence in the grades of the southwestern and north­
eas tern inner slopes, th e former making a long gentle grade to the bottom, 
wher eas the northea. t wall , as n early vertical. Gullies form ed by avalanch­
ing had fo rm cl on th e n or th sides of the east and west prows of the hot 
intrusive and som of Lhe ma terials in the cross-section appeared to be 
r emnan ts of old ta lus s lopes buried in the wall of the pit. Ther e wer e now 
s en three cav m s a long th e : outhwes t rift dyke and ther e was some sign 
of a massive in trnsiv bocl y at the base of th e southeast wall of the pit. 

June 22. ·w hen th e pit was visited a t 10: 15 a . rn . it was clear tha t the 
growth of the ta lus slopes would be one of th e main changes r ecorded for 
thl« moulh . The southwest talus a ppeared higher than on the previous day. 
Small avalanch es continued. A n ew big talus was growing at the south, a 
m oderate one southeast, a high narrow one into a ni ch e that exhibited a 
·urved un conformity at the nor thwest, and a broad one under the hot body 
extending from nor th to northeas t. At l O: 15 · a. m. there was a fall her e, 
a ncl a t the south wa ll rocks wer e falling all the morning adding to the big 
southwestern and southern slopes . 

One of th e features of this gigantic pi t that can be t raced in many of the 
walls west, southwes t a ncl north is the presence of outlines of old niches or 
"U" shaped extensions of the pit that wer e lined in anci ent times with wall­
crack fill s between bench magma and th e perilith. These old fills now ap• 
pear as smooth ven eers either hollowed as cups or protruding as curved 
humps in the walls h ere and· there, showing discordance with the lavas be• 
nea th and distinctly hin ting at the lining of old funnels . A study of any of 
the walls r evea ls puzzles in solid geometry suggesting old pits that have 
s hifted position from t ime to tim e about the Ha lemaumau axis as a center. 

June 26. Surveys wer being continued in the forenoon. Avalanches 
wer e mostly south and north. A flag south-southwes t had gone in and big 
slabs of the south rim wer e carrieu a way. One fumy s ulphurous patch was 
v.isible in the bottom amid many tails of steam. Toward noon the steam 
thinned. 

This period showed diminution of steam ar; a whole and ther e were very 
marked changes in apparent vapor between tim es of warm sunny weather, 
when it uisappeared, and cool mois t weather when big clouds were visible. 
' t'he vapor appeared ever y evening wh er eas in the hot noonday no steam 
wh a tever as visible above the rim. 

June 28. At 3:45 p. m. an ava la nche puff was seen to rise from the pit 
from a viewpoint at gravel fla t without any noise whatever , boiling up in a 
h eavy dust cloud of brown color and then clearing the edge of the pit imme­
dia tely without leaving a veil of dust. 'fhere were other numerous ava­
lanches from the north wall, usually noi sy. This peculiar dust cloud blew 
away to lee ward as a unit and could be seen over the desert for five or ten 
minutes. '!'her e had been numerous earthquakes during the previous night. 

June 29. A study was made of the Pahala and Kapapala dis tricts with 
r f r ence to the effects of dus t fall, etc., produced by the May eruption of 
Kilauea on th ese pla ces 4 to 25 miles to leeward. The observed thicknesses 
of new aah wer e as follows: 

Olcl pri son camp, pisolitic ash -
Dus t on pahoehoe lava Ha lfway Jiouse 
Dus t on soil Ka pa pala ga te 
Dus t on soil at Jone kukui 
Dus t on soil Pahala - - . 

8 to 16 millimeters. 
2 " 7 
3 " 4 

½ 
Mer e film . 

,, 
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It was now evident that steam, earthquakes and. avalanching were all 
clccr easing, and the seismograms had become almost normal. 
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bottom area, the central fla t occupyi ng th e other quarter . The central area 
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Rain had been usually abundant since the eruption and vegetation at 
Pahala was r emarkably fr esh and green. It was estimated there that an 
average of four tons of ash fell to the acre. The first week of the eruptions 
the ash fall was reddish, after that it was gray. 'fhe ash falls had been 
numerous, sometimes obscuring the view and laborers harvesting had oc­
casionally tied wet cloths across their faces. 'file ash had failen as a dry 
flour without rain. On the roofs the ash appeared gray like a coat of paint 
but heavy rain May 18 washed it off clean; t he electrical storms had been 
distant. The plantation appeared prosperous and thi s amount of ash appears 
to have been beneficial rather than otherwise. It was r eported that high 
winds still blew the dnst from the desert southward and this drifted in from 
the sea at Pahala. 

.At Kapapala darkness had occured in daylime on some afternoons like 
May 18 so that the electric lights wer e turned on. Ther e was a little mud 
rain but mostly dry ash. JiJyes of ranch cattle becam e sor e uud for a clay or 
two the cattle did not eat. The dust fall was very l1 eavy in th e upper Ohaikea 
11addocks. Earthquakes b ad been numerous but not s t.ron • nough to knock 
anything over. 

.An observer on this clay clown the Keauhou road r eport d di s ov ry of 
t wo fresh cracks each .about a half inch across one mile south of th fork of 
the Kapapala trail. The trend of the cracks was east and west, toward Alea 
and Makaopuhi, and it is probable that some of the m any fresh ·racks in 
this district were opened in the spring of 1924. 

At Ha lemaumau 10 to 11 a . m. a few small avalanches and fall s of in· 
diviclual rocks wer e noted in the pit and a di stinct purring noise clue Lo es• 
caping gas was audible in the bottom. 

SEISMO M ET R IC RECORD 

During the month ended midnight June 30, 1924, 801 local oarthquakes 
and four teleseisms were registered at the Observatory. The numlJer of 
earthquakes per day and other earth movements are exhibited below. Time 
is Hawaiian Standard, 10 h. 30 m. slower than Greenwich. 1.'h g r a t number 
of quakes recorded in June accompanied the closing of the explosive period 
starting in May. 

Loca l Ea r t hquakes. 

Day Number of quak es Day NumlJ r of quakes 
June 1 ................ ........ 33 June 16 ........ .. .............. 28 

2 ...... .. ................ 17 17 ..... ...... -.. .. ........ 10 
3 ...... ......... ...... ... 29 18 .. ........... -.. ........ 7 
4 .. .. ....... ·-····· ······ 25 19_ .............. ....... .. ll 
5 .. .. ................ .... 19 20 ........................ 14 
6 .. ... .. .. ....... ........ 27 21. ... .. ............ ...... 3 
7 .... .................... 16 22-....... .. ........... -.. 13 
8 ........... .. ........... 53 23 .. .. .. .. ..... .. .. ....... 12 
9 ....... ....... ..... ·-···47 24 .. ... _ ....... .. .. ....... 4 

l0_ ............ .... ... .... 63 25 .... _._ ......... ... .. .. . 13 
11 .... .. ... .... ....... _ .. . 63 26 .................... .... 7 
12 ..... ... ... ..... ·-· ·-· ··75 27 ........ , .. .... .... ..... 4 
13 .. ........ ... ..... .. .... 91 2 ······· ·-······ ····· .. .. 27 
14 .... .. .... .............. 49 29 .. .. .. ............ .... .. 11 
15 .. .... .... ..... .... ·-···29 30 .... ... ....... .. ........ 1 

GS 

,, 
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Te leseisms. 

June 7 ........................ 9 20 a. m . 
17 ......... ........ ....... 10 51 a. m. 
25 ... .. ............ ... .... 3 19 p. Ill . 

'0 ............... ....... .. 5 22 a. m. 

Spasmodic Mlcrotremor. 

Slight. 
Feeble. 
Slight. Distance 1200 miles. 
Feeble. 

This typ of tremor was moderate for a while on J une 25 and sligh t on 
other clays . 

Harmonic M icrotrem or. 

This type of tremor was very slight or absent dur ing June. 

M icroseismic M ot i on. 

The a mpli tude of micorseisms was slight th roughout the month . 

T i lting of t he Ground. 

By weeks this movement was as follows expressed as angular change 
and direction of motion of the plumb line: 

June 1- 7 ....... .. ... .. ... ...... .4.3 seconds SvV. 
8-14 .. ... .... ........... .. . .4.7 s. 

18-21... ...... ....... .. ...... 3.2 SSW. 
22-28 .................. .. .... 2.5 NNE. 

T. A. Jaggar, 
Volcanologlst. 
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VOLCANIC CONDITIONS IN JULY 

Activity of Halemaumau 

The month at the lava pit opened with no other chm1gcs than occasion al 
avalanch es from the wnJls and a lessening of th e bottom vapori11g. 

The cauldron left by the Mn:v eru ption was at the upper rim, by measure­
ments plattecl early h1 J uly, 3400 feet1 1011g northeast-southwest by 3000 feet 
wide. It remained a11 in.e~ul::tr ovnl with edges that had gone back about 
equally in all di1·ection~- Th e !owe t pnrt of the bottom flat was towards tht­
noi-th approximately 1335 feet below a datum station on th e eastern rim. Tl,is 
bottom a1·ea was diamond shaped :rnd aravelly, of dim ensions 1000 by 700 
feet . The area of talus slopes including the bottom occupied an ellipse 2800 
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feet long by 2000 feet wide. 'l'he iuw11nl funnelling of the rnck wall above 
the talus was least steep on the east side, ·.wh ere the ho1·izontal di.stance from 
rim of pit to top of talt)s was 800 feet, and he~·e the tah1s was least developed. 

;Across the_ north s1cle of the bottom reg1011, above the talus and lo.enlly 
passmg und er it the1·e were revealed intrusive whitish bodies of douse crv~­
talline rock, presumably a gabbro, 1500 feet acrnss. In the walls high er ·up 
there were red )iot crystalline bodies of similar composition, one a lm1 at lea~t 
1800 feet long lll the northeast wall, and another roundish with a reel boss in 
the middle 400 feet in diameter in the west wall. 

It thus appeared that the deepest part of the pit wher e. the explosions came 
front was probably underlaid with big intl'Usive masses lik ~ mm1y of the rocks 
that the explosions threw out. 'l'he :ite of the center of the I1ew pit was identi­
cal ·with the old Halemaum::w, which had merely l;>een en larged and deepened. 

Tho walls showed discordances in the ancient beds rnarki11a old funnel 
s~ctions,. and J11?st of tb_c beds. appeared to b~ lava flows above the big intru­
sive bodies. Mild blowrng noise somewhere rn the ·bottom of tho pit became 
somew1rnt louder as the 19th of July approached and a deep booming 1ioise was 
hearcl the day before that date. 

Otherwise theTe was little forewa1·ni11g of an outbreak of lava in the midst 
of the western talus which occurred ;just after noon on thnt clay ancl continued 
for the rest of the month. The lava brought much gas with it :wd made a 
spraying fountain like the 011es so often seen on Mauna Loa, but othenvise the 
development of the lava pool from a sou1·ce in the talus wns quite like what 
has happened hem before, and what occurred in Ma.ka.opuhi pit at the time of 
the big subsidence of Halemaum au lava in 1922. 

The lava flowed down the talus slope, fom1ecl a big cone at its so ul'Co, 
clevelo1Jecl ~oth aa ancl p::ihoehoe form, threw up Pele' hair a nd light basaltic 
pumice ancl fin ally developed a new fill over 1000 feet across, occupying mo~t 
of the bottom area. . 

During the last two weeks of the month the fountaining dwindlecl, sm:ill 
fountains in the bottom pool disappeared, the flows· crusted over ancl travcllerl 
in tunnels ancl the sprayi11g of tho source vent diminished until finally on the 
30th no activity co uld be seen except blue smoke at the cone and glow in the 
cra cks at night. The next clay most of the blue smoke had d isappertrcd and 
all lava motion ceased. 

All of this recalled the activity of 1·et11rning lava in Halemaumau in July 
of 1922, which also ceased during the month. 

Por the rest there were occasional avalanches f rom the w:111 · ancl 0111c 

glow remai.11ecl in the· intrnsive bodies especially north. 

DISCUSSION OF SPECIAL FEATURES 

Return of Lava 

'l'he return of the lava on the 19th of July to the bottom of Hn.lemaumau 
pit at an ele_vrttion approximately 2400 feet above sea level is of interest in 
<-01111 ::iring wha,t happenecl after the Mny colJapsc of 1922 and what mi.ght be 
xpo tecl on the hypothesis of water explosion discus. ed in the May and Juno 

Bulletin s. In 1922 it was estimated that the lava sank 1000 feet· m1d brolce 
011(, il1 Mnkaop11hi and Napau pits at about the level reprnsented by such sink­
ing. In 1924 the si nking is supposed to have r each eel s a level if the gro und 
w:it, r c:losccl in abov e the lava and brought about the disastrous explosiD'l1s of 
th mon th of May. 

If this is wl1at liappened then we must suppose that the encl of tho oxplo­
sivo eruption was marked und erground by a 1·isiug of the lava, which gr::ulua lly 
fillo l tho steam chamber, crusted itself over by cooling on its outer surfac!'s 

ntil it was defe11decl against access of wnter, and behaved as :t ·tiff hlack 
-i\a hoeho body in th e cra cks aiicl shafts underlying the pit. In thi comlition 
i6 was forced upwnrcl gradurtlly by the expansion of its own gnses, which finall? 
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achieved r e1ease rather easily owing to the big voids .in the pit ancl beneath it 
that hacl been left vacirnt by the spring blasting. · 

Supp~si11g .this to be applicable as an explanation to the general phil osophy 
o~ volcan1s1:1, . it appears to m~an that the accident of water e"''})losion occa­
sionally arnvwg 1n the coi1clmt system when the fav:i "'Oes low enough is 
itself brought to a. close by the effect on tho lava column below of the recl~ced 
]')ressur_e whi_ch the exp losion itself leaves in its wake. 'fhe explosion tlnows 
o1I a b:g weight of rocks. Its own pressure is spa moc1ic and the lava rises in 
spasms to seal off the water. Lesseuecl water lossei1s the steam ancl the ex• 
plosions come to an end. Tho la,va gnsos are still I oteut onotigh t,o take 
a~vantage of .such a1~ extreme release of gra,vitative pressure as t he onlargetl 
p1 t and condmt occas.10'.1, ·o ~hat the lava goes on rising until it effervesces in 
tho open aucl exlrnusts itself 111 a short livecl effort. 

'l'l1is checks very w_ell with what happens in Vesuvian ernptions ancl in 
volc:rnot:s of the ye~uv1an c!ass. A. great explosion closes a long cycle of 
cumulative l~va bmldmg, m~cl 1s followed almost immediately by a very vigo,·ous 
ancl clestruct1ve, but short hved la,va, flow. The interval between the explosion 
:11~cl' the_ flow, aucl the volume of the flow arc doubtless dependent on a balanNl . 
of co nu1t1ons such as s~tmation of the lava with gas, height of the orifice rent 
open and extent to wlnoh the Java gas and the extraneous steam are mi110-lecl 
in tho groat geyser-like clischarge. In Kilauea in 1924 a lava flcrw was" ex• 
]')Cctable to make the ~rolcano comparable to Vesuvius. On July 19 the Java 
flow has come. That 1t was delayed a month and a half is clue to the low 
satmation ancl high viscosity of the magma after years of voluminous :flowing 
from levels lower than Halemaumau. Malrnopuhi in 1922 showed outflow in­
s~a11tly whe!1 Halcmaumau collaps(;cl, but the saturation with gas was then 
lngher. If rn 1924 the Kapoho vents h:td opened there might 'l'l'ell have been 
an explosive eruption of the Vesuvian type, fo llowed instantly bv a lava fl ow 
away down the mountain near the sea. " 

JOURNAL, JULY, 1924 

JUly 2. In the afternoon some blowing noise was nuclible in Halemaumt1 u 
and small avalanches fe ll from the north ern wnll. The weather was rniny and 
there was mu ch steam on the bottom of t he pit. 

July 6. At 2:34 p. m. a roar was li eard from tho pit and a minute later 
stca,m and clust appeared, but were soon clissipatecl. Earthquake was register ed 
at the same time. 

At 3 :43 p . m. there was a roar followed by a large volume of steam, but 
not much dust. 

JUly 8. At 11 a . m. the main changes in the pit were founcl to be les11 
steam and fewer avalanches. The st.cam jets rose from six or seven main loca­
tions of the lower talus ancl the bottom flat. T his bottom flat wns in no waY 
horizo1i:lal, but merely a surface marked by mucl and clnst arens and overlappeil 
by the bord.ering talus which rose at a high e r angle. A northwest-southeast line 
of steam j ets crossed this bottom area, and at the• ea.st encl of t he line dens'.l 
yellowish and bluish vapor rose from a patch of bowlclers stained with snlphnr. 
There were 011e or two other sulphmous places and a slight sulphur smell ·wns 
perceptible at the rim. Distinct •blowing noise was hean1, oven though tho 
wincl noises we1·e obstructive to heari11g. 

S'evernl olcl unconformities in the lava beds of the pit wall exhibited cross 
soctio11s shapecl like funnels. No nsh was detectible in the wall section, nor 
wns there nny evidence of in creasecl clccomposition clownwnrd, such as was 
b lievecl apparent i11 the wall of 1922. The lowest massive intrusive at the 
bnso of the northwest wall had been trenched by a gulch which exposecl a,n 
in~rusivo vertical contact with lava, layers 011 the northwest side. Tliis i 
qmte different from the long north intrusive lens of which the top and bottom 
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feet long by 2000 feet wide. 'l'he iuw11nl funnelling of the rnck wall above 
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contacts :ne horizontal or approximately so. This body li11cl 110w developed a 
horn st:111di11g out from t he wall a t its western prow. 'f'hc nu •Im in the new 
ash at the road ten ni1rns appeared widening, the vapo ,· i'l-0111 t.lic111 was ve1·y 
hot and the gro uud all about was wet. 

July 12. At 10 a. m. t here wore small avalanch es nt tl10 north :ist intru• 
sive body and some blowii1g noise was heard , 

July 15. At 3 1). m. t he weather was rainy, t h ere was mueh v:ipo1· i II tho 
pit and the blowiuo- so uncl was Joucler. 

Au examination of the ground "·as made to determine thickn 'SS of" a 1t 
layer of 1924 along a line south-southeast from Halemaumau toward Lho :flow 
gap of 1921. Measm·ements were as fo llows : 

1700 feet from center of pit ....... , . .... . . 17 inches of ash. 
2300 feet from center of pit . ........... .. . 5 inches of ash . 
2500 feet from center of pit ... . . . .. . ..... ' -! in ·hes of ash. 
3800 feet from center of pit ...... .. . . ... . . 2 inches of ash. 
4700 feet f rom center of pit . . . ....... . .. '. 1.5 inches of ash. 
6500 feet (S. tip 1921 flow) . ...... . . .. .. . .. 0.7 inches of ash. 
7500 feet from center of pit ..... . .. . .... . .. 0.5 inches of ash. 
9200 feet (the big wash in desert) . . . . . .... 0.4 inches of ash. 

July 17, No ch a11ge was detected in conditions nt the pit. The in terior 
was clear and p lai nly seen exc pt for t he small j ets in t he bottom in fair 
weath er, allCl only in rainy weather or at night did a vapor col umn form above 
t he i·im as seen from a distance. 

July 18. I n the afternoon t he bottom of the pit exhibited less steam than 
befo re. Yellow nits wero obscrvecl on t he rock at the base of t he cast wall. 
B lowing noise was perceptible aucl on one occasion a clec1) booming noise was 
hear d. B lue fu me rose from cracks in t he upper I art of the no1·thwe t wnll. 

An examination of t he surface immeclfately nol'tlieast of Halemaumau wa1, 
made, using a pickaxe to test the actual clcpth of t he 1924 sancl and gravel 
under t he bowlder field close to t he edge of the pit. It was surprising to fiucl 
the beds un ifor mly only five to ten inches thick. T he rolling surface of t he 
g rnund gave the appearance of heaps of gravel, but this was rea11y t he un even 
conto urs of t he olde r lava bei1cath . In places the width of the bowlder and 
sand zonii at the nor t heast is only a li ttle over 100 feet from the rim of the pit. 
It should be noted t hat cluring the eruption in May two or three feet of sand 
were measm cd on t his edge, but t hereafter t he edge cavecl in repeatedly and 
carried t he thickest deposits in with it. ow steaming holes in the lava uncler 
t he gravel showed in rn:uiy places with blue-green algae in the ape1'tures. 

July 19. The pit was v isited between 10 ancl 11 a . m . 'rhe bottom are:i 
was brilliantly clear, a £ew slides fe ll from the north intrusive, b lowing noise 
was distinctly hea1·d, and dense steam rose in spots especially toward the south 
and in t he center. The sulphur patch was plainly exposccl ami 1 steam in the 
sout heastern part of tl1e bottom nr a, ai1d t he sulphates o,- acid coating at the 
base of the southeast ·wall were greei,ish as well as yellow. 

At noon from the Observatol'y an unusual amom1t of blue fume w:is seen to 
stand over t he p it, a ncl an observe r r each ing the pit at 1:45 p. m. cljseovere,1 
a jet of blue gas almost free from lava at :first spraying up through a vent .in 
t he sout lrn·est talus and almost atomizing t he liquid lava which it cal'ried with 
it. It nrnde only a small trie.kle of lava ancl undoubtedly wa fl:uuing. The 
stream collectecl ju a puclclle at the bottom of the pit without fountains. 

At 2 :30 p. m. ancl t hereafter t he jet from the tal us had developed into a 
frothy conti nu ous fo untain of t he Mauna Loa type with a trajectory like a 
j et from a hose toward the northeast ancl about 30° from the vertical. It 
started from the basal regi on of the southwest talus on a Hue crossing t he mid-
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die of the pit in an east-northeast direction, and west of t he line of t he Kau 
De ert rift tunnel of 1920. '£he fountain busily buil t up a cone and sent sn ake­
like stream clown t he slope fi ucling a lowest place of accumulation in t he bot­
tom of the pit a bout ,Yhcrn t he sulphur patch J1acl been at t he sout heastern 
nd of t he line of steaming 01·-acks across the center of the bottom. Three small 

bubbling fountains were active in t he pudd le. 'rhe puddle was surfaced at 
fii·st with festoonccl lava flo,ws of pahoehoe showing black edges of aa lava 
ancl iu places t he crusts broke and pullecl apart revealing aa beneath. L ong 
flows tricklecl clown t he slope eastwar(l ancl northward from the main somee 
fo untain, 

As t he main fom1tai1i built up its cone the wind piled pumice of mossy 
appearance to the west of it, anl some of this was borne up abov_e the wcs~ern 
margin of the pit on tangles of Pele's hair. T he droplets of punnce were h ~ht 
brown i n color ancl finely vesicular recalli ng t h e frothy pahoehoe of t he Alika 
somcc cones on Mauna Loa in 1919. The ga odor was of sulphur clioxicle and 
i1ot oppressive. 

The source fountain started at a place 125 feet ~bove the bottom of the pit 
::111Cl t hrew its spray about 150 feet vertically . 'l'he bottom lava area appeared 
,1bout 1000 feet long in a northwest-southeast direction, by 300 feet wide. 

In the evening t he pit was so bright that t he glow of t he northern intru­
sive body in the wall co ul d no longer be detected owing to t he light of t he new 
fountains, Stenm rose from the talus and bl ue f ume from the new lava, 
especially at the fount:iins. In the lava streams big bowl lors toppled {:n,1 
rolled down which were apparently clistm bed l)locks of talus, but t hey carr1ecl 
with them pasty lava which sh redded and erumblecl like aa. Fresh tongues of 
lava flc:nv were pouring on the bottom area off to the northwest from t he 
source cone. 

July 20. t 9 :30 :i, . m. it was evident that the source fountain h acl be-
come less vigo1·ous a11d the growth of th e tract of bottom lava hacl_ not be~n 
gr c:1t. In the afternoon t here •wns an earthquak e aud avalanc,hes f~ll m the pi t . 
The hot fume cloucl rising above t he new lava cnused browmsh fnnge to hang 
clown from the usual wh ite v:ipor cumulus at t he condensation level. In sun­
shine the pit itself remained very clear. 

The lava fo;mtain hacl i1ow developecl a. well formecl cup ar ound it i nside 
its cone. T he two lower fountains amicl tho flows lay in a pool and they built 
up grotto half -domes beside them. The main body of flows was festooned after 
t he fashion of p:ihoehoe but the eastern edge of t he lava area was clearly aa. 
Afte1· 11 :30 a. m. the source fo untain notably dwindled. 

July 21. At 5 p. m. it was evident that ::t clean-cu~ cincl~r cone of the 
type common ,at onrces of flows on M:iuna Lon, was bem g built aro uncl th e 
source fountain. This h:1s horseshoe shape open to the northeast and st eep 
outer slopes with an arete that was cir cula r in pla n bounding t he inner cup. 
'.rhis edge was made of spatter a nd was sharp . The activity continued a ncl a 
steady cascade of la.va pourccl out of the opening of t he horseshoe. 

Steam wns i ·suing in puff from a small flat area at the west side of t he 
bottom, at i11terva ls \":trying from 20 _to 50 _ seconds. At 4 p. m . _an avalanche 
from near t he west end of t he uorth 111trus1ve body sent up c:iuhflower cloucls 
w hich preserved moderately hard outli nes a , hort distance above the r im of. 
the J)it. 

July 22. At 11 a. m. the activity of t hr source fo untain continued witho~t, 
apparent climinut i o11. 'l'hc s urfaec of the lava fielcl was much extencl~d ancl 1.t 
hacl become a mixture of aa and pahoehoe. 'l'he source cone had buil t itself 111). 

July 23. At 5 p. m. t he ourcc fo un tain was found much broader t han_ on 
the previous clay ::incl at times it formed a dome-shaped artesian fo untain w1th­
out spatte1·iug. The lava stream followed t he southwest sicle of t he new :fi ll. 
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frothy conti nu ous fo untain of t he Mauna Loa type with a trajectory like a 
j et from a hose toward the northeast ancl about 30° from the vertical. It 
started from the basal regi on of the southwest talus on a Hue crossing t he mid-
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die of the pit in an east-northeast direction, and west of t he line of t he Kau 
De ert rift tunnel of 1920. '£he fountain busily buil t up a cone and sent sn ake­
like stream clown t he slope fi ucling a lowest place of accumulation in t he bot­
tom of the pit a bout ,Yhcrn t he sulphur patch J1acl been at t he sout heastern 
nd of t he line of steaming 01·-acks across the center of the bottom. Three small 

bubbling fountains were active in t he pudd le. 'rhe puddle was surfaced at 
fii·st with festoonccl lava flo,ws of pahoehoe showing black edges of aa lava 
ancl iu places t he crusts broke and pullecl apart revealing aa beneath. L ong 
flows tricklecl clown t he slope eastwar(l ancl northward from the main somee 
fo untain, 

As t he main fom1tai1i built up its cone the wind piled pumice of mossy 
appearance to the west of it, anl some of this was borne up abov_e the wcs~ern 
margin of the pit on tangles of Pele's hair. T he droplets of punnce were h ~ht 
brown i n color ancl finely vesicular recalli ng t h e frothy pahoehoe of t he Alika 
somcc cones on Mauna Loa in 1919. The ga odor was of sulphur clioxicle and 
i1ot oppressive. 

The source fountain started at a place 125 feet ~bove the bottom of the pit 
::111Cl t hrew its spray about 150 feet vertically . 'l'he bottom lava area appeared 
,1bout 1000 feet long in a northwest-southeast direction, by 300 feet wide. 

In the evening t he pit was so bright that t he glow of t he northern intru­
sive body in the wall co ul d no longer be detected owing to t he light of t he new 
fountains, Stenm rose from the talus and bl ue f ume from the new lava, 
especially at the fount:iins. In the lava streams big bowl lors toppled {:n,1 
rolled down which were apparently clistm bed l)locks of talus, but t hey carr1ecl 
with them pasty lava which sh redded and erumblecl like aa. Fresh tongues of 
lava flc:nv were pouring on the bottom area off to the northwest from t he 
source cone. 

July 20. t 9 :30 :i, . m. it was evident that the source fountain h acl be-
come less vigo1·ous a11d the growth of th e tract of bottom lava hacl_ not be~n 
gr c:1t. In the afternoon t here •wns an earthquak e aud avalanc,hes f~ll m the pi t . 
The hot fume cloucl rising above t he new lava cnused browmsh fnnge to hang 
clown from the usual wh ite v:ipor cumulus at t he condensation level. In sun­
shine the pit itself remained very clear. 

The lava fo;mtain hacl i1ow developecl a. well formecl cup ar ound it i nside 
its cone. T he two lower fountains amicl tho flows lay in a pool and they built 
up grotto half -domes beside them. The main body of flows was festooned after 
t he fashion of p:ihoehoe but the eastern edge of t he lava area was clearly aa. 
Afte1· 11 :30 a. m. the source fo untain notably dwindled. 

July 21. At 5 p. m. it was evident that ::t clean-cu~ cincl~r cone of the 
type common ,at onrces of flows on M:iuna Lon, was bem g built aro uncl th e 
source fountain. This h:1s horseshoe shape open to the northeast and st eep 
outer slopes with an arete that was cir cula r in pla n bounding t he inner cup. 
'.rhis edge was made of spatter a nd was sharp . The activity continued a ncl a 
steady cascade of la.va pourccl out of the opening of t he horseshoe. 

Steam wns i ·suing in puff from a small flat area at the west side of t he 
bottom, at i11terva ls \":trying from 20 _to 50 _ seconds. At 4 p. m . _an avalanche 
from near t he west end of t he uorth 111trus1ve body sent up c:iuhflower cloucls 
w hich preserved moderately hard outli nes a , hort distance above the r im of. 
the J)it. 

July 22. At 11 a. m. the activity of t hr source fo untain continued witho~t, 
apparent climinut i o11. 'l'hc s urfaec of the lava fielcl was much extencl~d ancl 1.t 
hacl become a mixture of aa and pahoehoe. 'l'he source cone had buil t itself 111). 

July 23. At 5 p. m. t he ourcc fo un tain was found much broader t han_ on 
the previous clay ::incl at times it formed a dome-shaped artesian fo untain w1th­
out spatte1·iug. The lava stream followed t he southwest sicle of t he new :fi ll. 
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The two fountaining cones in the fill, fo l' suc h the grottoes had become, occa­
sionally_ hissed louc1ly . 

.July 24. At 4 p. m. conc1itions were fo und to be muclt the same and the 
streaming was n ow along the north side of the bottom fill. The, source vent 
in the cone had become wider than on the 22nd, and some vertical cracks had 
appeared in the cone. 

J'.U!ly 25. At 4 p. m. a small pool had appeared which occupied a slight 
depression in the centrnl r egion of · the r.ew lava field. The opening in the 
source cone was smaller. Light rain was falling and much steam rose from 
the floor of the pit. The source fountain and lava stream remained as before . 

.July 26. At 4 p. m. the lava area on the bottom of the pit was fully twice 
as big as it had been J uly 20 . It J1ad now spread over the western part of the 
bottom area except for one island of reddish gravel which was steaming. The 
source cone on the southwest talus slope had now become lal'ge and glowing 
lava streams p1·ogressed eastwa1·d in leaf shapes, while small trickles of lava 
Jay a long the north edge of the bottom field. o bottom fountains were seen. 

I n the evening the source cone made snorting ·noises that echoed from the 
nortlrnrn wall of the pit. The spray shot up about fifty feet and the cono 
appeared 100 feet higll above the lowest part of its base. The material in ide 
its crat er had a ctll'ious consistency in its surging suggesting pith . 

.July 27. At 10 :45 a . m. an avalanche cloud rose above the no1·theast edge 
of t he pi t. At 11 a. m .. t he JJit was visited a11d it was· found that the opening 
of the source cone had slmnped dowu changing the flow pattern of the live 
lava stre::ui:ts so that they uow went forking! out dowmrnrd to the west side 
of the bottom :fill. On the previo_us day their activity was on the east side. 

The total volume of cascading lava appeared as great as a week before 
but it was less frothy and the cone gas made less noise. Three or four yellow 
sulphur patches bad appeared in the talus bounding the eastern edge of the 
lava :field. The eastern pal't of the fi eld had cracked so that craggy lumps 
stood in relief with aa in the hollows. There was a uggestion of swelling 
in place_s . 

.JUiy 28. At 5 p. m. the lava from t he source cone was fow1d fl.owing in a 
tube made by its own crust and where it eme1·ged it divided into several small 
streams that were crnsted over along the lower portions of tl1eir courses. Only 
occasionally did small lumps of spatter emerge from the top of the cone. The 
small islnlHl of old bottom west of the center :was still uncovered . 

.July 29 . At 11 a. m. the lava wa seen surgin.g in the pool inside the 
source crater and at times it was fl.wig out but the violence had decreasecl. 
On the Java fie ld streams were fl.o·wing sluggishly under crusts and only a fe·w 
bright toes were visible. For three days the area of the lava fie ld .had not 
noti~eably in creased . At u.ight the glow was duller than it l1ad been. 

JUiy 30. From 10 to 12 in tl1e .forenoon a circuit of the pit was made and 
the cone was found to be making mu h blue smoke, but 110 visible fountaining. 
The1·e were patches of glowing lava in the cone- .and on the floor. Some slight 
glow on the fume cloud o,, e1· the pit was visible in t he evening. 

July 31. In the afternoon eYen the blue fume had ceased risiJ1g from 
the cone. No glow was visible any-where in daylight, and over the pit as seen 
at a distance no glow was detecte cl at night, though t he cracks of the lava 
field were still glowing as seen from the rim . A few avalanches occurred mostly 
on the north side of the pit. A little steam rose here and there in the talus. 
The patch of bottom flat left as a11 island in the lava was now nearly covererl. 
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Fig. 23. J'une 12, 1924, north encl of Kilau a crater " ·ill\ the :i\Ia~· 
d ust blown by strong trade ·wincl. nf~una Loa in th e ba ckground. 
Photo Emerson. 

Fig. 2-!. Bottom of Halema nmau July 22, 1924, looking 11·est. 
New pumice cone in action, lava flow sp 1·cacling on bottom of pit. 
Photo Emer on. 



Fig. 25. July 19, 1924, new spray ing co ne a nd lava 
st rea m :it ni g ht, botto m of Ha lema un1au fro m t he so'ut h­
east r im. ,c hows ecn te rs o f' fouJ1ta i11in g i n t he lava pt1 cldlc. 
Photo Emm·so n. 

F ig . 26. New ns h mud w it.Ji i 111pac·t pit 111a<le by sto ne 
t hat buried itself i n ,~my eruption, 2100 feet E E of 
Ha le111n·u111 :1.u. Sl~o w · also rles i ·f:1tioll eraek in !:!° a11cl dog's 
footp 1·i 11 ts, s urf:1cr no w h;i 1•rl . P ho to F.mersn n. ' 



SEISMOM.ETRIC RECORD 

During the mouth ended midnight July 31, 1924, 110 local earthquakes aud 
two telesei ·ms were registered at the Observatory. These and other earth 
movements ate exhibited below. Time is Hawaiian Standard, 10 h. 30 m. 
slower than Greenwich. 

Local E arthquakes. 
Abbreviations have meaning as follows: Vf = very feeble; f =feeble; 

s = slight; fl =felt lo·ally, and 6=indicated distance to origin in miles. 

July 
1- 1 :45 a . m. vf. 

3:30 a. m. vf. 
8 :25 a . m. s. 

10 :15 p. m. vf. 
2-11:43 p. m. vf. 
3- 6:25 a. m. vf. 

9 :49 a. m. vf. 
11 :16 a. m. vf. 

5:0 J_) · m. vf. 
8 :00 p. m. vf. 
9:07 p. m. vf. 

4- 2:55 a. m. vf. 
11 :45 a. m. vf. 
7 :16 p. m . vf. 
7:33 p. m. vf. 

11 :05 p. Ill . Vf. 
11:06 p. m. vf. 

5- 3 :04 a . m. s., fl. 
5:35 a. rn. vf. 
6 :31 a. m. f., fl. 

12 :00 lll . vf. 
12:14 p . m. vf. 
9:31 p . m. vf. 
9:32 p. lll . vf. 

6- 2 :58 a. m. vf. 
5 :43 a. m. d. 
9 :23 a. m. TI. 
2:30 p. m. vf. 
2:31 p. m. Yi. 
2:33 p. m. vf. 
3 :25 p . m. vf. 

11 :16 p. m. yf. 
11:17 p. m. vf. 
11:3 p. m. vf. 

7- 5 :28 p. m. vf. 
6 :11 p. m. vf. 

8- 8:10 a. m. vf. 

Teleseisms 

July 
-12 :38 p. m. vf. 

12:46 p. m. vf. 
12 :4 p. m. vf. 
12 :52 p. m. vf. 
12:59 p. m. vf. 

2:55 p. m. '1£. 
10- 8:18 p. 111. f. 63. 

9 :32 p. m. s., 611. 
11- 2:14 a. m. £., 62. 

3 :36 a . m. vf. 
8 : 10 a. m. vf. 

10 :41 a . m. vf. 
12- 11:34 a. m . vf. 

4:23 p. m . vf. 
4:25 p . m. vf. 
6 :2 p. m. vf. 
9:34 p . m. f . 

13- 1:36 a. m. vf. 
· 2:0 a. m. vf. 

4:05 a. m. vf. 
5:09 a. m. vf. 

:13 p . m. vf. 
14-- 3 :55 p. m. vf. 
15- 1:07 a . m. vf. 

6:20 a. m. vf. 
4 :06 p. m. vf. 

16- 1 :10 a. m. vf. 
1 :37 a. lll . Vf. 

11 :04 a. Ill. £., 64. 
9:17 p . m. vf. 

17- 2:52 a. m. vf. 
18- 6 :59 a. m. vf. 
19-12 :16 a . m. vf. 

6 :30 a. n1. vf. 
12:08 p. Ill . vf. 

3:3 p. m. vf. 
20- 1 :13 a. m . vf. 

July 6 .... .. . , .. 4:24 p. m., Slight. 
23 . . .. .... . . 7:00 p. m., Slight. 

Spasmodic Microtremor 

July 
20- 1:25 p. Dl. S. 1 fl., 

627. 
21- 3 :48 p. m. vf. 
22-12:20 a . m. vf. 

11 :58 a. m. vf. 
4 :42 p. m. vf. 
4 :56 p. m. vf. 
7:15 p. m. vf. 

23-11:08 a. m. vf. 
12 :42 p. m. vf. 
10:53 p. m. vf. 

24--- 2:22 a. m. vf. 
3:01 a. m. vf. 
1 :10 p. m. f. 
2:25 p. m. vf. 

25- 9 :43 a. m. vf. 
26-10:13 a. m. s., 66. 

4:08 p . Ill . S. 1 62. 
6 :51 p. m. s. 

27- 1:05 a. m. vf. 
10 :43 a . 111. vf. 

4:49 p. Ill. vf. 
5 :49 p. m. vf. 
7 :15 p . m. vf. 

10 :01 p. m. vf. 
10 :34 p. Ill . vf. 
1:02 a. ru. vf. 
2 :01 a . m . tremors 

for 4 mins. 
8 :06 p . m . vf. 

29- 1 :35 a . m. vf. 
11:34 a . m. vf. 

7:20 p. m . vf. 
31- 2:31 a . m . vf. 

3 :39 a . m. vf. 
6 :29 a. m. vf. 
6:30 :l. m. vf. 

This type of tremor was slight throughout the month. 

Harmonic Microtremor 
This type of tremor was sligh t from July 20 to July 29 jnclusive anrl 

absent on other days. 
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Microseismic Motion 
Tho ampli t ude of micr oseims was slig ht in J uly . 

Tilting of the Ground 
By weeks, this movement was as follo\\·s, expressed as a ngular change and 

d irection of motion of t he p lumb line : 
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June 29- J uly 5 .. .. .... . .. ..... . . . .. .. . .. 1.5 seconds SSW. 
J uly 6-12 .. . . ... . ... ... . .. . ... . . ..... . .. 2.3 seconds N~TE. 

13-19 . .. . .. . . .. ... . .. . .... . . . .... ... . 1.1 seconds SE. 
20-26 . . ... ... . . . ... . .. .... ..... . .... 0.7 second SW . 

J uly 27- Aug. 2 .... ... .. ..... . . . .... . . . .. . 1.8 seconcls NE . 

T. A. J AGGAR, 
Volcanologist. 
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VOLCANI.C CONDITIONS IN AUGUST 

Activity of H alema umau 

Th e lava had come back to Halemaumau pit in July and had left a new 
bot tom fl at. · 'l'his :uen wa 1100 f et long and 00 feet wicle, and the bi!? 
so urce cone bes ide it on th soutlw,est " ·as over 100 feet hi~h - Tl1e hwn sur­
fnco wns ] 305 feet below the i-im. nn rl i t eclg-es 1330 f et below the 1·i111. 'rims 
the new fill wa · ubout 25 f et thick. .Active flowini:r bud era ed July 31st, 
but thl' mass, part na an<l part pnhoeboc, "·as still glowing h1 cracks vn 
Augllst 1. 

Tho pit ~,a . t he enormous cnularon left bv the M::iy explosion anrl suh­
sideuce, 3400 by 3000 feet. in horizontnl rlimension~ nt the top. 'Che most clis­
tinctive feature of the walls was larire intrusive bodies till sho-..ving ~low. 

Dm111i:r the fir t week in A ugu. t blue fume no lonj?er 1·0 e from t he lava 
c.onelet. There was a s mall pa t ch o redclish debris left as an i slancl of the 

I 



former pit bottom su rrounded by t he new lava field. Hydrogen sulphide rose 
from the pit. Some blue gas rose from the west r11 wall :rncl thel'e were yellow­
stained bottom slopes iu three places. The 11e11r Java was red with ii'on oxide, 
much of it avaln nche dust. There were avalanches mostly from the large north 
intrnsive sill, and bowlders had rolled out from the talus on the now lava. In 
good weather, only slight vapor ro e above the rim, though thern were steam 
jets on the bottom, and slight gas blowing was audibl e. 

By the middle of the 111011th the new cone had caved in som what so as to 
enlarge its crnter!et. At night 12 or 15 glowing cracks showed in the lava Jloor . 
.Avalanches and blowing were increasi11g. 

Th e north sill was always the most restless part of the pit wall. , )ices of 
the southwest rim also fell in. Numerous and la1·ge rocks had rolled down t he 
taluses and out on the lava floor. }'urning places incr ased in the vigor, hotne-s 
and density of their yellowish stea m jets. 'ometimes very sudden mil noisy 
rock falls would break from the north ill and crash down on the talns below. 

. In the early morning of August 20 an eai·thquake was genern.lly felt over 
the island of Hawaii. It appears to have been least noticed in Puna ( where 
there was so much seismic excitement in April last), nnd both the reports :1nd 
the distru1c~ evidence from the seismograms located the center 11ea1· Kapapah 
ancl P ahala where the shock was somewhat severn. This would imply mov'l­
mcnt on tlie line of ruptm·es along the outhen.st flank of Ma111rn Loa. There, 
were other such earthquakes on the 23rd and tbe 24th. 

Halemaumau was now an er1or111ous pit like an immense op n mining cut. 
The la\(a field on its bottom was of diamoml shape with black or reddish 
broken pahoehoe and dull patches of aa especia.ll y in c1·acks. •roward the encl 
of the month only four glowing cracks in this fielcl were to be seen at night. 
'!'here were debris slopes at the bas of the walls around t l1 e lava bottom. In 
the debris at the eastern margin of the lav:i there were sulI hu1· stain and hot 
fume, a11a there was other such solfataric action out in the middle. Faint 
blowing noise ·waxed and waned, hea rd in calm \,eath 'r only. Rocks were 
falling from the walls most of the time. On August 26th there wore several 
ava.lanches that sent up red dust clouds. These left patch es of pink dust 011 
the bottom Java, and also some big bowlders, t hat ha l left cfark trails in the 
dust where they rolled across the floor . 

In t he evening, August 27th, a glowing crack became visible in t he C'nsten1 
end of the long white intrusive sill of platy fine-grained rock that extends across 
the middle of tl1e northern walJ. '!'his place wns glowing abundantly in June, 
but hacl cooled off on the smface. Probably the revival was due to revelation 
of interior 1·ock by avalanching. 

The avalanches were of considerable size at the i1d of t he month, anJ. 
made a fresh stripping of the walls especially at the west, enlarging the big 
talus cone below, and making it overlap the lava. floor. Thero were small 
earthquakes nearly every day an l noTtherly tilting of the gro und. A new line 
of steam fumaroles developed at the base of t he western slope. 

.JOURNAL, AUGUST, 1924 

August 1. During a visit to Manna Iki in the Kau Desert on this clay, i( 
was founcl that the ancient footprints of 1790 were being r estorecl by tl,c 
wind, after their partial obliteration by a thin film of ash of the May eruption. 
The wind is now r e111ovi11g t hat ash, which fortunately clid not cement itself 
in place in the manner of the 1790 ash at this distmrne from th volcanic 
center. A strong ancl disagreeable odor of volcanic gas from Halem:1umau was 
perceived at Mam1a lid. 

A ugttst 2. At noon Halemaumau was found quiet. There was little steam 
in the bottpm. A vent gave off dense steam at the base of the low er north 
intrusive body between the northern and northwestern talus con s. Blue gas 
emerged from the wall low at the west and high north west. Smooth lopes of 
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what appears to be rock are stained yellow and li e between the taluses at their 
base on the ,northeast, south and east sides of the bottom. 'l'hese places a re 
above the new lava. In the talus itself sulphm patches are steaming in four 
places on t he ea t. 'l'be 11ew lava was reddish with iron oxide ancl wholly quiet. 

August 3. At 3 p. m. t he wen ther ·was bright ancl dry and the steam jets 
small. Blowing noise was heard, waxing 1111d wauing as before the lava out­
break. There were small sli ]os mostly at the nol'th. A round patch of r eddish 
rock snnouJJdccl by the north east intrusive body appears as thougl1 it might 
be tho exte ns ion acr·o s t he pit of the west red boss. 

August 5. At l O a. m. there was fresh heavy avalanche debl'is on the 
northeast tnlus. Recent rain had made the vapor denser 011 the bottom. Some 
talus bowlders had rolled on to the new Java, numerous and large east aud 
south n.st, ancl a vc1·y few at the west. 

August 6. At 3 :30 p. m. i10 positive blowing uoise was detected. One 
avalnn ·Ir e .fell nt th southwest and rocks fe ll elsewhere. 'rhe new lava area 
was i11 ge nern.1 of cliamo11d shape and occupiecl the same area as the bottom 
"fiat" of J\me. 'rhe lavn co no-appeaTecl completely stagnant. 'rhe steam on 
tho long southwest talus occupied the middle and lower part in an inverted V . 

August 10. In the forenoon the pit was quiet with a lit tle steam rising 
above the rim and n few small slides. The so-urcc-cone on the southwest side 
of the lava field of July appeared a little more broken in at its craterlet. 

August 11. At 8 p. 111. by moonlight twelve or fifteen glowing cmcks !JOuM 
be traced in the lava fielcl, notably uear the cone and at the east and west sicles. 
There was some glow also near the smoking spot where an island of t he former 
bottom shows tluough the new lava. No glow was detected in the intrnsive 
bo lies. 

August 13. At 11 a. 111. avalanches were found more numerous and some 
blowing -was heard. Twice the scaly or columnar portion of the eastern part 
of tho north intrnsive body, where was the 1·ed heat in June, made suclden 
avalanches. One of these was J1 eavy ancl made a loud noise as the rocks stnwk 
the talus. The fumy island or sulphurous flat west of the center of the lava 
floor appeared to be incren.siug Hs solfataric activity as though it were the 
so urce of the blowing i1oise, for i1 0 fume was visible at tho cone vent. 

August 15. At 11 a. m. it was found that rock falls hacl deposited n ew 
bowlde1·s at the base of the conel t on its west side. The northern hot boclv 
was l'estless in its avalanching ancl seemecl clearly to bo in some sense mobile. 
The yellow stain ,vas in creasing at the west central fume patch. A circuit of 
the pit was made and 11 ew avalanche scars were seen on the walls. At the 
west-southwest corn er, over the big talus, the rim. had caved away back to th ,:i 
survey flag. At the north corner the prow of the hot intrnsive lrn.d become 
blt111te1· by caving away . 

August 17. During the forenoon there were avalanches from the north 
corner. 

August 18.,. Th e general condition of H alernaumau now was that of a 
qui.et pit, with fume ancl ' greenish yellow stain in a few places on the bottom, 
with v:ipor jets vruiable accorcling to atmospheric humidity, dry patches in 
places indicating heat, a lava co11 elet and flat left from July about 1300 feet 
below J"im, and conspicuous blue smoke emergi11g from the wall of the pit 100 
feet below the 1·irn north. 

On this clay after rain there was increase of clense steam from the talus 
northwest ancl i1ortheast and of hot blue gas condensi ng into steam at the 
east base of the lava cone, along the east edge of the lava field and at a 
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former pit bottom su rrounded by t he new lava field. Hydrogen sulphide rose 
from the pit. Some blue gas rose from the west r11 wall :rncl thel'e were yellow­
stained bottom slopes iu three places. The 11e11r Java was red with ii'on oxide, 
much of it avaln nche dust. There were avalanches mostly from the large north 
intrnsive sill, and bowlders had rolled out from the talus on the now lava. In 
good weather, only slight vapor ro e above the rim, though thern were steam 
jets on the bottom, and slight gas blowing was audibl e. 

By the middle of the 111011th the new cone had caved in som what so as to 
enlarge its crnter!et. At night 12 or 15 glowing cracks showed in the lava Jloor . 
.Avalanches and blowing were increasi11g. 

Th e north sill was always the most restless part of the pit wall. , )ices of 
the southwest rim also fell in. Numerous and la1·ge rocks had rolled down t he 
taluses and out on the lava floor. }'urning places incr ased in the vigor, hotne-s 
and density of their yellowish stea m jets. 'ometimes very sudden mil noisy 
rock falls would break from the north ill and crash down on the talns below. 

. In the early morning of August 20 an eai·thquake was genern.lly felt over 
the island of Hawaii. It appears to have been least noticed in Puna ( where 
there was so much seismic excitement in April last), nnd both the reports :1nd 
the distru1c~ evidence from the seismograms located the center 11ea1· Kapapah 
ancl P ahala where the shock was somewhat severn. This would imply mov'l­
mcnt on tlie line of ruptm·es along the outhen.st flank of Ma111rn Loa. There, 
were other such earthquakes on the 23rd and tbe 24th. 

Halemaumau was now an er1or111ous pit like an immense op n mining cut. 
The la\(a field on its bottom was of diamoml shape with black or reddish 
broken pahoehoe and dull patches of aa especia.ll y in c1·acks. •roward the encl 
of the month only four glowing cracks in this fielcl were to be seen at night. 
'!'here were debris slopes at the bas of the walls around t l1 e lava bottom. In 
the debris at the eastern margin of the lav:i there were sulI hu1· stain and hot 
fume, a11a there was other such solfataric action out in the middle. Faint 
blowing noise ·waxed and waned, hea rd in calm \,eath 'r only. Rocks were 
falling from the walls most of the time. On August 26th there wore several 
ava.lanches that sent up red dust clouds. These left patch es of pink dust 011 
the bottom Java, and also some big bowlders, t hat ha l left cfark trails in the 
dust where they rolled across the floor . 

In t he evening, August 27th, a glowing crack became visible in t he C'nsten1 
end of the long white intrusive sill of platy fine-grained rock that extends across 
the middle of tl1e northern walJ. '!'his place wns glowing abundantly in June, 
but hacl cooled off on the smface. Probably the revival was due to revelation 
of interior 1·ock by avalanching. 

The avalanches were of considerable size at the i1d of t he month, anJ. 
made a fresh stripping of the walls especially at the west, enlarging the big 
talus cone below, and making it overlap the lava. floor. Thero were small 
earthquakes nearly every day an l noTtherly tilting of the gro und. A new line 
of steam fumaroles developed at the base of t he western slope. 

.JOURNAL, AUGUST, 1924 

August 1. During a visit to Manna Iki in the Kau Desert on this clay, i( 
was founcl that the ancient footprints of 1790 were being r estorecl by tl,c 
wind, after their partial obliteration by a thin film of ash of the May eruption. 
The wind is now r e111ovi11g t hat ash, which fortunately clid not cement itself 
in place in the manner of the 1790 ash at this distmrne from th volcanic 
center. A strong ancl disagreeable odor of volcanic gas from Halem:1umau was 
perceived at Mam1a lid. 

A ugttst 2. At noon Halemaumau was found quiet. There was little steam 
in the bottpm. A vent gave off dense steam at the base of the low er north 
intrusive body between the northern and northwestern talus con s. Blue gas 
emerged from the wall low at the west and high north west. Smooth lopes of 
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what appears to be rock are stained yellow and li e between the taluses at their 
base on the ,northeast, south and east sides of the bottom. 'l'hese places a re 
above the new lava. In the talus itself sulphm patches are steaming in four 
places on t he ea t. 'l'be 11ew lava was reddish with iron oxide ancl wholly quiet. 

August 3. At 3 p. m. t he wen ther ·was bright ancl dry and the steam jets 
small. Blowing noise was heard, waxing 1111d wauing as before the lava out­
break. There were small sli ]os mostly at the nol'th. A round patch of r eddish 
rock snnouJJdccl by the north east intrusive body appears as thougl1 it might 
be tho exte ns ion acr·o s t he pit of the west red boss. 

August 5. At l O a. m. there was fresh heavy avalanche debl'is on the 
northeast tnlus. Recent rain had made the vapor denser 011 the bottom. Some 
talus bowlders had rolled on to the new Java, numerous and large east aud 
south n.st, ancl a vc1·y few at the west. 

August 6. At 3 :30 p. m. i10 positive blowing uoise was detected. One 
avalnn ·Ir e .fell nt th southwest and rocks fe ll elsewhere. 'rhe new lava area 
was i11 ge nern.1 of cliamo11d shape and occupiecl the same area as the bottom 
"fiat" of J\me. 'rhe lavn co no-appeaTecl completely stagnant. 'rhe steam on 
tho long southwest talus occupied the middle and lower part in an inverted V . 

August 10. In the forenoon the pit was quiet with a lit tle steam rising 
above the rim and n few small slides. The so-urcc-cone on the southwest side 
of the lava field of July appeared a little more broken in at its craterlet. 

August 11. At 8 p. 111. by moonlight twelve or fifteen glowing cmcks !JOuM 
be traced in the lava fielcl, notably uear the cone and at the east and west sicles. 
There was some glow also near the smoking spot where an island of t he former 
bottom shows tluough the new lava. No glow was detected in the intrnsive 
bo lies. 

August 13. At 11 a. 111. avalanches were found more numerous and some 
blowing -was heard. Twice the scaly or columnar portion of the eastern part 
of tho north intrnsive body, where was the 1·ed heat in June, made suclden 
avalanches. One of these was J1 eavy ancl made a loud noise as the rocks stnwk 
the talus. The fumy island or sulphurous flat west of the center of the lava 
floor appeared to be incren.siug Hs solfataric activity as though it were the 
so urce of the blowing i1oise, for i1 0 fume was visible at tho cone vent. 

August 15. At 11 a. m. it was found that rock falls hacl deposited n ew 
bowlde1·s at the base of the conel t on its west side. The northern hot boclv 
was l'estless in its avalanching ancl seemecl clearly to bo in some sense mobile. 
The yellow stain ,vas in creasing at the west central fume patch. A circuit of 
the pit was made and 11 ew avalanche scars were seen on the walls. At the 
west-southwest corn er, over the big talus, the rim. had caved away back to th ,:i 
survey flag. At the north corner the prow of the hot intrnsive lrn.d become 
blt111te1· by caving away . 

August 17. During the forenoon there were avalanches from the north 
corner. 

August 18.,. Th e general condition of H alernaumau now was that of a 
qui.et pit, with fume ancl ' greenish yellow stain in a few places on the bottom, 
with v:ipor jets vruiable accorcling to atmospheric humidity, dry patches in 
places indicating heat, a lava co11 elet and flat left from July about 1300 feet 
below J"im, and conspicuous blue smoke emergi11g from the wall of the pit 100 
feet below the 1·irn north. 

On this clay after rain there was increase of clense steam from the talus 
northwest ancl i1ortheast and of hot blue gas condensi ng into steam at the 
east base of the lava cone, along the east edge of the lava field and at a 
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yelJow-green atea west of the center. Distinct blowing noise was h eard in sud­
d n spells. A few slides occunecl at the north. 

August 19. About 10 a . m . there were several a"\'alanches from the l\TW. 
an d NE. walls. Fume at oue place outside of the east edge of tbe lava field 
was hot, volurninou ancl rapid-rising. Occasional blowing was heard. 

Atigust 2 0. At 11 a. m. thei·e :were trickling slicles, faint blowings, aml 
not much b lue fume . T l1e yellow- ·tainecl eracks west of the center of the lava 
floor, made visible fume m· steam at intervals, and t h en cleared off. At nig ht 
t he cr acks in lava floor were Teported still visibly :iJicandesceut. 

About 6 :20 a. m. a.11 earthquake eentering 110ar Kapapala ·was felt hem, 
at H ilo, Pahala a nd Koiia, but 110t at Kapol10. 

August 21. At 3 p . m. the weather was very cl ear and dry, steam jet~ 
wer e small, blo wing was faint, and rocks fell singly here and there from the 
walls. In such bright weather the pit is perfectly clear as seen from a a i s­
tance, except £or vapor at rim cracks northwest and southeast. 

August 22. .At 7 p. m. by evening light· four small g low holes, all nearly 
alike, appeared iu the southeast lobe of the bo ttom lava fiela. No glow was 
seen elsewhere. '.rhe spots glowing were not visibly fuming by daylight, but 
WQt\l merely cracks, possibly maintained hot by gas through a tunnel, or by 
oxidation by hot air. 

A ugust 23. Two sharply felt ea rthquakes ·were registered at 12:10 and 
12 :13 a. m. and a Geological , urvey party at east rim of the summit crater 
of Mauua Loa felt these as very evere. They were a.l::trrned to the point of 
leaving th e cavern where they were camping and reported that tl,e g1.·ou11d. 
cracked open ai1cl Olne stone monmnents were shaken clow11. 

.A.t 3 p. m . everything was quiet iu HalemaWlrnu. The weather was wim1y 
and du. ty. Dust h acl been sec1t over the pit several t:iJues during t h e clay. 

ow there were slight rock slip . Tl1ere was a du t patch from some recent 
slide on the west sicle of the floor . 

August 24. '.rhe1·e wei·e clust whirls in the des rt. At 11 a . m. t he densest 
steam was in the no1·th and south corners aucl the yellow• tamed patch in the 
center lay batweeu these jets. There was slight b lowing noise. 

A ugus t 25. At 9 :30 a . m. t he hot lJnnd of fuming at the ea t edge of tl1e 
lava :floor appeared to be increasing. .A. visit to the floo1· of Keanakakoi crater 
discovered about one inch of grit and clust Oll the smooth lava there from the 
M ay e>..'J)losions of Halemanmau, and the stones scattered about varied from 
4 to 2 inch e · cl.iameter, decreasing in number from we t to east. T here were 
very few at the east. 

August 26. At 10 :25 a. m . there was a strong avalanche from the WSW. 
corner at noon another, and a t 4 p. nt. a thil-d. 'i-Vheu the pit was visited at 
11 a. :U. a new notch a.ppeured in th e rock at the southwest corner of the pit, 
aud another above the w st end of the north intrusive sill. Stones were falling 
from the walls, and fresh avalanche dust lay on the northwe t point of the 
lava floor . 

August 27. At 1100n the effect of the a,, alanching ·was seen in a t rail o E 
pink dust across the east side of the bottom lava. At tbe sou th corner it was 
especially thick and seven or eight big bowlders had tliere rolled out on to the 
lava. Two of them sho,,·ed trails iu the dust from the south tal us to their 
present positio1i. This talus overlappecl the lava floo r . '.rhe slides ·were working 
as usual. 'l'bc slope at the hnse of the southeast wall was wet, steaming, 
greenish and acicl-looking with its sulphurous stuin. 

Dur:iJ1g a calm spell when the bottom team jets were ris:iJ,g idly, blow1ng 
noise was heard. The 11oise appeared to come from a straight crack extending 
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Fig. 27. , 'o'uth cO l'll Cr of FI:t lc 111au111:1 u, sh owi 11 g , out Ii 
pi1111acl , :it t he top and ty pi cal outt1·op o f t ange ntial tl'aek ­
ing be lo w it. Su ch t rac k s h:ive clevel opcd t wo gu le hl'S a t 
th e bottom . S h ows a lso so uth talus and som e 11·hit.e in ­
tl'usivcs lowr r l'igh t Co l'n e r. ] ho to E111e1·son. 

l~ig. 2 . Northe:ist t o rn cr of H:tlrmnu111:rn :lllcl nol' th 
talu ·. i:ihows dyk es be lo w and cast prow of t he hot north 
s il l ovel'lying indurnted ha salt 1:i ye l's. 'rl:e to p c·o ntact of 
t he s il l ha 0 i l'l'eg'ulal'i t ics a nd r cclcli s h l,odi es. 'rh e dykr 0 11 
left i s th e ]920 rif t :111d cuts the s ill. Photo E rn er 0 11 . 



F ig. 29. K nu desert " ·ith llist:: nt Pnu Ko:1c :111d 
d ust blowing-. J:'orcgroun d co,·cred wi tlt ~In.,· clust . 
• \ fn~, 22, by Emerson. 

i1110011 of :,\[a ,· 
Photogrn p!tccl 

F ig. 30. New fallen rock debris on north r im of Halcnrnu mau, 
looking :N'E J une J, 1!)24. Photo Emerson. 



eas t ward from the .horse-shoe opening of the craterlet. Along t his line was 
white stain . There was recunent gaping alOJ1g this line as though the lava 
were swollen up on each sicl . Along this line was the night glow. 

At 11 :30 p. m. on this night there were four main ulow holes in the south­
east lobe of the lava floor, two of them bebig cracks incandeseeut iusicle. Ther<J 
was also cli eernible a glowing upright crack near the east encl of the northern 
big sill in the wall, as rn Jun e but with visible ineanclesc011ce greatly cleereased. 
Blowing noise waxed ancl waned, seemingly clfrect from the eonelet, aucl some 
rock slides were heard. 

August 29. At 10 a. m . the steam in bottom of pit had increased after 
rain. Sulphur gase ma.de blue edges to the steam jets ea t of the bottom fl.at . 
Blowrng noise was distinct. Two avalanches fell from t he 1101·th intrusive 
body. n a,alanche cloud hacl been seen Augu"St 28 at noon, and also this 
JUornb1g at , the latter from the west comer. 

SEISMOMETRIC RECORD 

Dw-rng the month en ded midnight, August 31 1924 90 local earthqnakes 
and four teleseisms were registered at the Observatory. 'l'he e and oth r earth 
movements are exhibited below. Tbne is Hawaiian 'tauclard, 10 h. 30 m. 
slower than Greenwich. 

Local Earthquakes 
Abbreviations have meanings as follows: V f = very feeble; f =feeble; 

s = slight; Ill= modeTate; fl = felt locally; d =instruments llismantled, and 
6 = indicated di tauce to origin in miles. 

August 
1- 1:16 p. m. vf. 
2-12:54 a. JU . vf . 

4:40 a . m. vf. 
1 :07 p. JU. vf. 

3-12 :24 a . m. vf. 
4-12:26 a . m. vf. 

2:49 p. m . vf. 
4:55 p. Ill. vf. 

5- 2:39 a. m. vf. 
10 :04 a. m. vf., 610. 
12:02 p. JU. vf. 
12 :24 p. Ill . Vf. 
12 :42 p. m. vf. 

4 :11 p. Ill, vf. 
4:11 p. m. f. 

6-12:11 a . Ill , Yf. 
12 :12a. m. vf. 

2:51 a . m. vf. 
'7- 12:10 a. Ill. Vf. 
8- 4:32 a . m . vf. 

10 :24 a. m. vf. 
9- 3 :15 a. 111. vf. 

3 :48 a. m. vf. 
4:29 a. m. vf. 

10-12 :35 a. m. vf. 
5:45 p . m. vf. 

11 :25 p. m. vf. 
11- 7:12 a . rn. vf. 

11 :26 a. m. vf. 
rn- 9 :59 a . rn. f ., 62. 

3:51 p. m. vf. 

Augn t 
15- 2:10 p. m . vf. 
]7-11:47 a. Ill . f . 

11 :51 p. lll, vf. 
18- 5 :30 p. m. vf. 
19- 1:00 a. JU. s. 
20- 6:20 a . m. m., 616. 

Pelt all over Hawaii. 
10 :44 p. lll. Vf. 
10 :48 p. Ill . $ . 

21- 3 :30 a. m . vf. 
11:57 p. m. vf. 

22- 7 :14 a. 111. vf. 
7:21 a . m. vf. 
7:51 a . 111. vf. 
7:5 a. m. vf. 

:11 a. m. vf. 
8 :16 a . 111 . vf. 
9:33 a. m. vf. 
9:38 a. m. vf. 
1:05 p. m. vf. 
1:24 p . m. vf. 
1:29 p. Ill, Vf. 

23-12:10 a. 111. s., 62. 
12 :13 a. m. m., d. 620. 
9:28 p. m. vf. 
9 :30 p. 111 . vf. 
9 :40 p . 111. vf. 
9 :43 p . m. vf. 

24- I :40 a. 111. ,,£. 
7 :4 a. m. s., 62. 
3 :58 p. 111. vf. 

Augu. t 
25-J0:15 a. m. vf. 
26- 5:0la.. m.vf. 
27- 2:23 p. rn. vf. 

10:38p. m.vf. 
11:25 p. m. vf. 

2 - 5 :10 a . m . vf. 
5 :34p. 111 . vf. 
6:44 p . 111. a., 611. 
9 :50 p. m. vf. 

10: 00 p. nL vf. 
29- 4:28 p. 111. vf. 

7:18 p. m. vf. 
7:19 p. m. vf. 
8:18 p. m. vf. 
8:26p. m . vf. 
8 :27p. Ill. Vf. 
8 :28 p. m. vf. 

10 :52 p . Ill. vf. 
11:47 p. m. vf. 

30-12:26 a . m. vf. 
12 :27 a. 111 . vf. 

5 :07 a . m. s., fl., 
66. 

5 :40 a. m. vf. 
5 :44 a. m. vf. 
5:05 p. m. vf. 

11 :05 p. m. vf. 
31- 3:17 a. m. vf. 

5 :42 a. m. vf. 
10 :28 a. m. vf. 
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Teleseisms 
August 7 ........ . . .... . ..... 6:09 a. ni. slight. 

13 .................. . . 2 :28 p. m. slight. 
14 .. . . .. . .. ..... .. .... 7 :37 p. m. slight, distance 3750 miles. 
29 . ................... 4 :40 p. Ill, slight. 

Spasmodic Microtremor 
'fhis type of tremor was slight during August. 

Harmonic Microtremc~ 
'!'his type of tremor was absent throughout the month. 

Microseismic Motion 
The amplitude of microseims was slight cluring August. 

Tilting of the Gro1U1d 
By weeks, this type of movement wa as follows, expressed an angular 

change and clirection of motion of the plumb lin e : 
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August 3- 9. . . . . . . . . . . . 0.4 seconcl W. 
10-16. . . . . . . . . . . . 0.1 second S. 
17-23. . . . . . . . . . . . 1.3 seconds NW. 
24-30. . . . . . . . . . . . 1. 7 seconds ESE. 

T. A . JAGG.A.R, 
Volcanologist. 
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VOLCANIC CONDITIONS IN SEPTEMBER 

Activity of Halemaumau 

Halemanman pit remained ostensibly quiet so far as volcanic activity ·mt · 
concerned at the b giuninir of September. It was an immense open quarry 
steaming at the bottom, with num erous rock slides, some blowing of gas. a 
little glow in the renrnan t lav;i, sheet on the bottom from July activity, ancl n 
little glow in ;i, north w;i,ll intrusive sill remnant from the May colfapse. There 
were avalanches of some size the morning- · of September 2 an (l 3. Hydrog-en 
sulphide prod uced a disagreea ble odor all the -way to KaJ apa1a wh en th e 
ordinary northenst wincl was blowing. Indeed, Mr. Fin ch . while on an air­
plane t,dp aroun d the isl an cl July JO, permitte ] through th e con rtesy of th 
U . S. Army, enconnterecl both g-as an cl dust from Kilanen. 45 miles southwe t 
of the volcano at an elevation of ,WOO feet . 

The falling away of t he cliffs increased during the early p:u·t of the month , 
some of the avalanches sending up clonds of pink dust tlnee to four thousand 
feet. This increased tumbling appea red to be eo1mected with mark ed incrnase 
of number of local earthquakes as equ inox ilpproached. P erhaps the land-
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slides made some of t he tremblings, · or t he fault 111ovo111 e1il,ff I.ha t, caused t he 
earth quak es also moved t he pi t walls, or t he earthquakes ua cxtrn n on motions 
loosenecl the debris. Doubtless in cliCfor ent cases all tin ol' 1.h( H en usations 
ar e operative. 

There were 3961 lo eal earthqun.kes at the time of t he Mny I'll pl i II fo r the 
month, 779 in J une, llO i11 July, and 89 in August. But at t h • c ntl or August 
t he numb ers bcgau to i11 c1·ease, most ly smal l shocks, I ut somo of' th 111 felt. 
There were 8_ t he week ending August 20, the 11cxt week 33, tho 1H'Xf, r; ,1, :111•1 
during t he w eek e nc1ii1g Septcmb r 10 there were 46 shocks in Hix duyH. /I 
n umber of t he seismogrnms in1li catccl di s tnn ccs of origin 11, )4 , 16 anti :Hi 
miles. 'rhese coupled with rcr orts from t he western stations suggested th:.t 
lava was in motion un cler M.amu1 Loa. 

About Sept ember 5 and 6 a big niche broke away from t he north i-im oe 
Halemamnau showino- a n ew caven1 a11cl a .large surface of fresh rock. Some 
blowing or hissing noise was heard about the J (ith. Pni .nt glow was still visible 
i n t he north intrusive a nd in the lava floor . :Pnmc wa s p lainly visibl e ove1· 
Mauna Loa in the miclcl le of the mo11th . An eaTthqu::ik e on September 10 was 
f~lt over most of Ha:waii, and was especially strong ove r th e n orth ca t prut 
of the island . 011 t he southwest rift of Mauna Loa earthqu::ik es w ei-e felt on 
t he 8th and 9th by a Geological Survey part~,. An eart hquake on ept ember 
20 appearecl to origi na t e in the Kau desert :incl was strongly felt at Pah::ila. 

Aval::in ches continued, . om c of them big t he third week oi' the 111011th , 
and strong northeast wind s swept up great clouds of clust from the crnter floor 
of Ki1auea a11d from t he llescrt. 'l'l1e volcano appearncl to be iii eruption as 
seen from Pah a.l a , m1cl t hat district r ecei ved anoth er deposit of clust. Possibl y 
some such Jiappeni11g a ccounts for th e du st 011 south ern Mauna Loa c11 ·ountereJ. 
by M enzies in 1794, ancl attributed to :i cti vc e rup t ion. 

The last w e.ck of the month prod uced only :five earthquakes, the sma ll est 
11umber reco1·clecl in such R period sill ce Fcbruar?, 1 hen th e liq uid lava was 
present. 

Some avalmiches co ntinu ed to make th pit c1 usfy, with maximu1n peeling 
from t he northern a nc1 weste rn wal ls. A small quantity of blu o smoke was 
issuing from a place far up ou the 11orthwc tern wall. 'rhis place hacl been 
smoking more or less ev r since tho MiJ.\' cxplosio11 s, and is near the former 
''Pele's Kitchen,'' now destroy ed, an cl known for thirty years p::ist ::is a plllc'l 
of very hot fume. 

JOURNAL, SEPTEMBER, 1924 

September 2 . The 'West half of th lava floor of Tfaloma u111:1 u wns· cov­
e reel with new reel avalan che dust. A protuberance of th no1·th i11trn sivc sill 
in t l! e wall was seen to be cavii1g away. Sevora.l aval:1.nchc clouds w ere seen 
during the forenoon from t he Observatory. From a ll si cl es £re h talns material 
had overlapped t he floor . Thern was much bottom steam wh 11 the pit was 
visited at 9 a., m. and some blowing noi se was heard. 

September 3. 'I.'hree earthquakes were register ed cluri11g the preceding 
night and heavy ava lan ches occur red at Halemaumau about 7 a . m. Also 
about micl11 igbt a loud roa.r from avala11 chi11g had been h eanl. 

At 110011 the entire lava floor oi' the pit was found coat ~ w it h pi11k c1ust. 
The nor thwest sic1e of the lava was over dcld e11 widely w ith n w massive talus. 
The W ' W wall had been s tripped ancl along t he base of th tal us at the ne w 
overlap a hundred crowded st eam tails r ose side by siclc, and farthrr north 
in the talus was m1other very active solfatarn. Th e suggestion was thn t the 
weight of rocks 011 the lava sheet had broken it and op · necl wiclC'r the ma rgin::il 
wall crack. 

Slicles were falling from th e west and northwest wa lls. There was fr esh 
encroach me11 t of t he south talus on the lava floor. Th e July pumice conelet 
was coverecl ~"ith reel dust. T he new overlaps of debri s had tnmcatecl t he floor 
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outline a ncl the point of na lava wh ich had macle ~ lobe no_rthwe _ t was ali 
buried. Some portions of the pit wall were coated w1th dust like old statuary, 
and oth()rs were freshly strip! ed. 

At the base of the cast "\Vall sul1)llll r patches in the talus ancl sulphate 
staill s on the ro ck w ern g reen a11cl wet. Blowing noise in distinct puffs was 
hea rcl. 

September 4. There w er e occasional avalan ches. One in the afternoon 
was hcarcl two miles away. 

September 5 . At JO a. m. increased dust was found on t he lava floor. 
Avalanches were evicle11tly abundant. licles wer e een falling from t he north­
ern sill. Steam was less clense, smell of hydrogen sulphicle was strong, ancl t he 
sulphurous patches of th e bottom were masked with dust. 

,September 6. At 10 a . m. it was eviclent th ere had been a big avalanchinrr 
n ewly stripping the north waU [~bove th e west _en cl of _t he nor th sill a ll t he 
wny to the top r im. The blue fum e and a gully 11 the nm were near t he top. 
A depression in th e rim here rep resented an old valley with aa lava and pahoc­
hoe cascades back of th e form er ''Pele's Kitchen,' ' ·where there bacl been 
clown-faulting of the surface of an old slag heap, probably in the early nineties. 

There was a new talus below the brnak and severnl big falls of rock debris 
were seen tumbling. Th e oxidized lavas df the old wall macle r eel cauliflowers, 
tho~e from t he white sill made gray dust. The cliff above the new break was 
cracked, overhan ging aml dangerous. It was vertical below for hundreds of 
fe et ancl rocks detached above woulcl fall clear for a great distance. Th e 
continuity of t he avaJ:wches was impressive. A big block would dislodge from 
the high wall. It would bre:i k up ancl t he ·bounding fragments startecl a t r~in 
of slide cascades. Inclivicluul slides on slopes, aucl th e rock shower poundrng 
on t he t al us slope below doveloJ eel a waterfall effect, without all y water. Both 
the slope cascade a ncl tho bottom bombardment murle cauliflowers boiling up with 
ha1·cl outlines. The h eat of th e north sill mad e its ·mHl ancl dust t end to con­
vectional uprush. 

It is easy to understand wh at colossal ca uliflower cloud vortices would be 
proclucecl where a whole crater pit w er e collapsing as at the begi1111i11g of 
May last. 

September 7. Sev ern l small ea rthquakes occmrecl during t he preceding 
night ancl several avalnnche cloud s wore so~n ov ~r t he pit _duri11g the clay. At 
noon t he north corner was found to be workrng with r oek shcles, t here was fresh 
dust chiefly on th e ·west side of the bottom, and ~he north wall was fresh ly 
peeled . Portions of t he eastern part of the north sill had fallen. The brnkeu 
section of the wall in contact with the top of t he sill towards t he west 
appeared to be beclclecl at about 30 degrees with eastward clip, with horizonta l 
la vas u11 co11forntable above it. 'l'hc material slid away easily a11cl appeared to 
be fragm ental. It is probably an olcl talus enclosed in the walL 

September 8. At 5 p. m. t here were avalanches falli ng from the north 
eomer of the pit and fr esh debris f 1:o~ the northeast wall l~y on t he talus. 
The noi· th sill appeared to b e undermnung all that lay above 1t. Mor e steam 
was visible in the evening, at the conelot, all arouncl the edges of the lava 
flo or, from a patch in t he cen t er, and from t he taluses. Two earthquakes were 
£ It about 10 p . 111 . 

September 9. At JO a . 111. there were small slides. An avalanche at 11 :30 
a. m. sent up a d ust cloud 3000 feet high. 

September 10. At 1100n tbe 011ly dense steam_ jets in _the pi~ were_ at t he 
no rth a11cl south co1·ners of t he bottom. Avaluncl1111g cont1nuecl rncreasrng th;i 
fopth of th e gully above th e west horn of t l~e nor th sill. No blo:viug n oise 
hrLcl been noti ced for sever al clays. Every mght, however, t he se1smogr a1Jhs 
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slides made some of t he tremblings, · or t he fault 111ovo111 e1il,ff I.ha t, caused t he 
earth quak es also moved t he pi t walls, or t he earthquakes ua cxtrn n on motions 
loosenecl the debris. Doubtless in cliCfor ent cases all tin ol' 1.h( H en usations 
ar e operative. 

There were 3961 lo eal earthqun.kes at the time of t he Mny I'll pl i II fo r the 
month, 779 in J une, llO i11 July, and 89 in August. But at t h • c ntl or August 
t he numb ers bcgau to i11 c1·ease, most ly smal l shocks, I ut somo of' th 111 felt. 
There were 8_ t he week ending August 20, the 11cxt week 33, tho 1H'Xf, r; ,1, :111•1 
during t he w eek e nc1ii1g Septcmb r 10 there were 46 shocks in Hix duyH. /I 
n umber of t he seismogrnms in1li catccl di s tnn ccs of origin 11, )4 , 16 anti :Hi 
miles. 'rhese coupled with rcr orts from t he western stations suggested th:.t 
lava was in motion un cler M.amu1 Loa. 

About Sept ember 5 and 6 a big niche broke away from t he north i-im oe 
Halemamnau showino- a n ew caven1 a11cl a .large surface of fresh rock. Some 
blowing or hissing noise was heard about the J (ith. Pni .nt glow was still visible 
i n t he north intrusive a nd in the lava floor . :Pnmc wa s p lainly visibl e ove1· 
Mauna Loa in the miclcl le of the mo11th . An eaTthqu::ik e on September 10 was 
f~lt over most of Ha:waii, and was especially strong ove r th e n orth ca t prut 
of the island . 011 t he southwest rift of Mauna Loa earthqu::ik es w ei-e felt on 
t he 8th and 9th by a Geological Survey part~,. An eart hquake on ept ember 
20 appearecl to origi na t e in the Kau desert :incl was strongly felt at Pah::ila. 

Aval::in ches continued, . om c of them big t he third week oi' the 111011th , 
and strong northeast wind s swept up great clouds of clust from the crnter floor 
of Ki1auea a11d from t he llescrt. 'l'l1e volcano appearncl to be iii eruption as 
seen from Pah a.l a , m1cl t hat district r ecei ved anoth er deposit of clust. Possibl y 
some such Jiappeni11g a ccounts for th e du st 011 south ern Mauna Loa c11 ·ountereJ. 
by M enzies in 1794, ancl attributed to :i cti vc e rup t ion. 

The last w e.ck of the month prod uced only :five earthquakes, the sma ll est 
11umber reco1·clecl in such R period sill ce Fcbruar?, 1 hen th e liq uid lava was 
present. 

Some avalmiches co ntinu ed to make th pit c1 usfy, with maximu1n peeling 
from t he northern a nc1 weste rn wal ls. A small quantity of blu o smoke was 
issuing from a place far up ou the 11orthwc tern wall. 'rhis place hacl been 
smoking more or less ev r since tho MiJ.\' cxplosio11 s, and is near the former 
''Pele's Kitchen,'' now destroy ed, an cl known for thirty years p::ist ::is a plllc'l 
of very hot fume. 

JOURNAL, SEPTEMBER, 1924 

September 2 . The 'West half of th lava floor of Tfaloma u111:1 u wns· cov­
e reel with new reel avalan che dust. A protuberance of th no1·th i11trn sivc sill 
in t l! e wall was seen to be cavii1g away. Sevora.l aval:1.nchc clouds w ere seen 
during the forenoon from t he Observatory. From a ll si cl es £re h talns material 
had overlapped t he floor . Thern was much bottom steam wh 11 the pit was 
visited at 9 a., m. and some blowing noi se was heard. 

September 3. 'I.'hree earthquakes were register ed cluri11g the preceding 
night and heavy ava lan ches occur red at Halemaumau about 7 a . m. Also 
about micl11 igbt a loud roa.r from avala11 chi11g had been h eanl. 

At 110011 the entire lava floor oi' the pit was found coat ~ w it h pi11k c1ust. 
The nor thwest sic1e of the lava was over dcld e11 widely w ith n w massive talus. 
The W ' W wall had been s tripped ancl along t he base of th tal us at the ne w 
overlap a hundred crowded st eam tails r ose side by siclc, and farthrr north 
in the talus was m1other very active solfatarn. Th e suggestion was thn t the 
weight of rocks 011 the lava sheet had broken it and op · necl wiclC'r the ma rgin::il 
wall crack. 

Slicles were falling from th e west and northwest wa lls. There was fr esh 
encroach me11 t of t he south talus on the lava floor. Th e July pumice conelet 
was coverecl ~"ith reel dust. T he new overlaps of debri s had tnmcatecl t he floor 
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outline a ncl the point of na lava wh ich had macle ~ lobe no_rthwe _ t was ali 
buried. Some portions of the pit wall were coated w1th dust like old statuary, 
and oth()rs were freshly strip! ed. 
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of slide cascades. Inclivicluul slides on slopes, aucl th e rock shower poundrng 
on t he t al us slope below doveloJ eel a waterfall effect, without all y water. Both 
the slope cascade a ncl tho bottom bombardment murle cauliflowers boiling up with 
ha1·cl outlines. The h eat of th e north sill mad e its ·mHl ancl dust t end to con­
vectional uprush. 

It is easy to understand wh at colossal ca uliflower cloud vortices would be 
proclucecl where a whole crater pit w er e collapsing as at the begi1111i11g of 
May last. 

September 7. Sev ern l small ea rthquakes occmrecl during t he preceding 
night ancl several avalnnche cloud s wore so~n ov ~r t he pit _duri11g the clay. At 
noon t he north corner was found to be workrng with r oek shcles, t here was fresh 
dust chiefly on th e ·west side of the bottom, and ~he north wall was fresh ly 
peeled . Portions of t he eastern part of the north sill had fallen. The brnkeu 
section of the wall in contact with the top of t he sill towards t he west 
appeared to be beclclecl at about 30 degrees with eastward clip, with horizonta l 
la vas u11 co11forntable above it. 'l'hc material slid away easily a11cl appeared to 
be fragm ental. It is probably an olcl talus enclosed in the walL 

September 8. At 5 p. m. t here were avalanches falli ng from the north 
eomer of the pit and fr esh debris f 1:o~ the northeast wall l~y on t he talus. 
The noi· th sill appeared to b e undermnung all that lay above 1t. Mor e steam 
was visible in the evening, at the conelot, all arouncl the edges of the lava 
flo or, from a patch in t he cen t er, and from t he taluses. Two earthquakes were 
£ It about 10 p . 111 . 

September 9. At JO a . 111. there were small slides. An avalanche at 11 :30 
a. m. sent up a d ust cloud 3000 feet high. 

September 10. At 1100n tbe 011ly dense steam_ jets in _the pi~ were_ at t he 
no rth a11cl south co1·ners of t he bottom. Avaluncl1111g cont1nuecl rncreasrng th;i 
fopth of th e gully above th e west horn of t l~e nor th sill. No blo:viug n oise 
hrLcl been noti ced for sever al clays. Every mght, however, t he se1smogr a1Jhs 
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sho,Yed one or two ear thquakes. The development of th e bulk of the hot north 
sill tow ards its east . ide, as i t caved back, indicated that it was thicker in· 
w::u·d. Below t his the talu was white ancl fresh, ~·hereas it was rnsty red nt 
th e north. 

September 14. At 5 I· rn. no a ,·alanching was obser ved and no noise from 
the pit floo r. The spicy odor of free sulphur was noticed . 

September 15. Small slicles oceuned, at the uoTt h corner, wh en the pi t 
was visited at 3 p. _m. 

September 16. At 9 a. m. hissing from the bottom of the pit was l) lrd nly 
heard. Small slides occunecl. 

September 17. Til e hfasing was less distinct, but i t could be detected occa­
sionally. A la rge avalan che had fallen from t he north wall, th e intrusive sill 
there showed yellow st ains, and slides at the north were seen. 

September 18. At 9 a . m. 110 hissing ,ras detected. NumeTo us small slides 
fe ll from the no1·th ·wall. 

September 19. At 2 p . m. hy drogen sulphide odor at the pit's edge was 
strong. Small avalauc hes at the north were frequent. 

September 20. High wind produced very heavy dust clo uds from the 
·crater floor of K ilauea and :from the Kau cl esert. 

2eptember ~3. At 10 a. m. some avalanches 0£ moderate size were observed. 

September 26. At 10 a. m. small slides were fr equent. 

September 28. The pit at 10 a . m. wa quiet and avalanches were less fre­
quent. The atmospheric humidity was high and the bottom of the pit was 
steamy. 

SEISMOM:ETRIC RECORD 

Dnl'ing t he mouth ended rnidui ht, 'eptember 30, 1924, 116 local ear th­
quakes were r egistered at the Observatory. The e and other earth movemen tR 
:n e exhibited below. '.lime is Hawaifau tandarcl, 10 11. 30 m. lower than 
Greenwich . 

Local Earthquakes 
Abbreviations have meanb1g a. follow : Vf = very feeble ; £=feeble; 

s = slight; fl= felt locally, and 6 = indicated di"k111ce to origin iu miles. 

, eptembe1· 
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1- 4 :55 a. m. vf. 
8 :30 a. m . vf. 
2 :441'· Ill. Vf. 
2 :47 p. lll. vf. 
3 :40 )). lll. vf. 
6:47 p. lll . vf. 
6:48 p. m. vf. 
7:25 p . 111. vf. 
7: 26 p·. lll. vf. 
8 :59 p. m. vf. 

2- 4:07 a . rn. vf. 
5 :31 a. 1.11. vf. 
6:45 a. ni. vf. 

11:48 a. 111 . vf. 
6:34 p. m. vf. 

, eptember 
3- 2 :54 a. m. vf. 

2 :56 a. m. vf. 
2 :59 a. lll . . 

3:03a.u1 . . 
3 :13 a. 111. d . 
3 :25 a. Ill. Yf. 

:23 a. m. vf. 
4- 3 :15 a. m. vf. 

3 :16 a. m. vf. 
7 :17 a . m. vf. 
l :44 p . m. vf. 
1 :50 p. m. vf. 
1:51 p. 111. vf. 
2 :0 p. m . vf. 
2:091), m. vf. 

ptember 
5- 2 :19 p . m. vf. 

5:16 p . m. vf. 
8 :00 p. m. vf . 

10 :55 p. m. vf. 
2:24p.m.vf. 
6 :20 p. Ill. vf. 
8:47 p. m. vf. 

:54 p. m. vf. 
9 :23 p. m . vf. 
9:25 p. m. vf. 
9: 36 p. Ill. vf. 

. 9: 38 p. 111. vf. 
9 :41 p. m. vf. 
9 :48 p. m. vf. 



F ig. :n . Halt' ma u1Hau from Ob erva ton· J une 71 1924, showiug 
thin v:.,por cloud o\·e ,· pit . Photo Fin ch. " 

F ig. 32. Hal emau ma u di rect ion fro m TVa ld rou ' s ledge June 12, 
1924, showi11g Ki la uea f loJo r obscured b~, a si moon of ::i Ji. dust, \\·iudy 
d .. y. P hoto Emerso n. 



F;g. 33. Fiout h;wcst ta lus and 11·cst wall in Tl al cmau1na u 
p it, s howing new a sh a bove 1·i111 a nd tl':ln s it ion fr-0 111 t hi1111 cr 
hcdcl cd flo ws below to thicker a bov<'. P hoto 111:rilc .Jul~- 1, 
l 92+, by Emerson. 

Fig . :l-1 . J'u l_y I, l!l:2+, avalnnche f:r l li ng from upper 
pn r t. of west w,1 11 H :1 lc mau111 a u, 111 a ki11g eas<·:r clcs of" cl irt a nd 
cnuliflo wer clouds. J>h oto Emerson. 
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September 
6- 5:36 a . m. vf. 

5:39 a . m. f., 614. 
7 :50 p. m. vf. 
8 :14 p. m. vf. 

7- 1:39 a. m. vf .. 65. 
4 :57 a. m. vf.' 
5:40 a. m. f . 
6:03 a. m. vf. 
1 :42 p. m. vf. 

September 
4:56 p. Ill. vf. 
5 :03 p . m. s. ; felt in 

HiJo and Honokaa 
11-10 :05 a. m. vf. 

1 : 26 p. Ill. vf. 
3 :52 p . m. f., 613. 

11:01 p . m . vf. 

September 
17- 3:24 a. m. vf. 

6:44 a. m. vf. 
6 :30 p. m. vf. 
8 :23 p. m. vf. 
9:15 p. m. vf. 

1 - 4:29 a. m. vf. 
5:16 p. m. vf. 

20- 9:54 a. m. vf. 
11 :4 a. m. vf. 

6 :37 p. m. f. 

12- 2 :41 a . m. vf. 
6 :20 a. m. vf. 
7:23 a . m. vf. 
2:33 p. Ill. Vf. 
9:30 p. m. vf. 

7 :36 p. m. s., 611, fl. 
10:'17 p. m. vf. 

- 2:46 a. m. vf. 
11:48 a. 111 . vf. 
11 :54 a. m. vf. 

5 :46 p. m. vf. 
9 :59 p. m. s., 62. 

10 :07 p. m. s., 636; 
felt in Kona . 

9- 4:02 a. m. vf. 
9:11 a. m. vf. 
3:39 p. m. vf. 
7 :34 p. m. s ., f l. , 62. 
9 :48 p. m. s., fl., 62. 

10-12:30 a. m . vf. 
8 :10 a. m. vf. 

Spasmodic :M)i.crotremor 

13- 5 :47 a. m. vf. 
14- 3:58 a . m. vf. 

4:03 a. m. vf. 
5 :05 p. m . vf. 

10:23 p. m. vf. 
15- 2:34 p. lll . Vf. 

4 :04 p. m . vf. 
4:06 p. m. vf. 

16- 6:29 a. m. f ., 68. 
8:03 p. m. £. 
8:17 a. m. vf. 

10:57 a . m. vf. 
11:5 p. rn. vf. 

This type of tremor was slight during September. 

H armonic Microtremor 

21-10:36 a. m. vf. 
10 :46 a. m. vf. 
10 :08 p. m. vf. 
10:4 p. m. vf. 
10 :50 p. m. vf. 

22-12:51 a . m. vf. 
23- 11 :04 a. m. vf. 

7 :35 p. m. vf. 
10 :41 p. m. vf. 

25- 9:23 p. Ill, vf. 
27-10:07 a. m. vf. 

10:40 p. m. f. 
30- 7:12 p. m. vf., 61. 

9:45 p. lll. Vf. 

This type of tremor was ab ent throughout the month . 

Microseismic Motion 
The amplitude of microseisms wa s slight in Septemher. 

Tilting of the Ground 
By weeks, this type of movement was as follows, expressed as angul:u 

change and direction of motion of th e plumb line: 

August 31-September 6 . . . ..... ........... . .. 2.8 seconds NNE. 
September 7-13 . . . ........... . .... .. ... . . . . . 1.5 seconds TNW. 

14-20 .. . . . ...... . ............ .. ... 1.4 seconds E. 
21- 27 .. . .. . ... , ....... . . .. ... . . . .. 2.3 seconds SE. 

T. A. JAGGAR, 
Volcanologist. 
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Black spot . hows location of Observatory. 

All exchanges, gifts to library, news notes about Pacific volcanic anc1 
seismic events, anc1 conespondence should be aclclressed HAWAII.A " VOLCANO 
OBSERVATORY, Volcano House, Hawaii. 

The Observatory is operated by the U . S. Geological urvey and its work 
is supplemented by the Hawaiian Voleano Research A ociation. 'rhe main 
station is on the northeast rim of Kilauea Crater. ubordinate seismograph 
stations are operated by tho Rosearnh Association under the direction of the 
volcanologist in Kona, Hilo and Hilea. 

The Kilauea tation operates horizontal pendulums of the Bosch-Omori type 
and receives time by wireless from the Honolulu Naval tation. Observatory 
Lat. 19° 25' 54.2" r . ; Long. 155° 15' 39.2" W. ; Elevation cellar 1214.6 rnete1·8 
(3985 feet) . The Hilo and Hilea stations operate normal pendulums and the 
Kona station a horizontal pendulum. Their sei mograms are sent to the 
Observatory. 

The Hawaiian Volcano Research Association founded the Observatory in 
1911, transferring the plant to the Government in 1919, but continuing coopera­
tion in experimental work by furnishing funds and apparatus and workers as 
needed by the Govemment Volcanologist. It is a corporation nnc1er the laws 
of Hawaii, governed by a board of directors, and financed by the subscriptions 
of i ts members and patrons. Its aims are identical with those of the Observa­
t ory, namely, (1) To keep 1·ecord of Hawaiian volcanism, (2) To attract vol­
canologic specialists to Hawaii, and (3) To promote worldwide lrnowledge of 
volcanoes and earthquakes ancl tl1e foundation of more . volca_no ob ervatories. 
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VOLCANIC C·ONDITIONS IN OCTOBER 

Activity of Halemaumau 

At the beginning of the month Ha lemaumau was dormant so far as 11isible 
molten lava is concerned and th e spell of seismic activity with avalaJ1ching 
which ha d eulmfaated with the September equinox had now c1ied away so 
that the week p1·ior to October l registerec1 only five earthquak es at the 
Obs rvatory, the smallest number iu such a -period since February, b efore the 
liquid lava disappeared. A small qu:mtity of blue smoke from a place far up 
011 the nortbwesteTn wa ll of the pit has been issuing ever since the May 
explosions. 

Avalanches contin ued duri11g the firs t week of the month and twenty-one 
rarthquakes were 1·eeordecl. The econd week, bowe~rer, they were not so 
numerous, and avalanches decreased in number. 
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After hea vy rain t he interior of the Yast cauld ron was wet, dark rusty red 
in color, ancl white vapor rose in dense jets at many places al'Onnd the edges 
of the :flat lava floor. Blue fume was mixed with the steam. The lava cone 
left from the July activity on t he so uthwest side of the :floor was ·ove1·cd 
with hot j ets of vapo1· ancl heavy masses of steam l'OSe from the crater cup on 
its summit. Blowing noise wa1, distinctly heard. In <:crtain places clry hot 
streaks make cxceptious to the prnvailing steamines a11d wetness of t he talus, 
and this is true also of the eastern half of the lava f1001· which ha recently 
been seen glowing at night. · 

The most i 11 terestiug wall of the cn1 ter is at t he north, where t here is a 
great whitish mass of intrnsive rock shaped like a ha.mmo ck lear across the 
lower part of the steepest precipice that borders the -pit. 'rile vertic:i l columns 
or join ts of this body ha.ve recently been seen to be reel hot in the crack. and 
to show a red hot wall when the surface flakes off in an a.valan<'he. 'rhe 
jointi11g is platy or laminated ancl fragments of similar ro ·k t hat were ejected 
in t he May eruption are found to be ft fin e grained olivine ga.bbro. Ev.iclently 
this hot body exerts :rn undermining effect on the ~vhole wall above which 
works uneasily ancl makes more avalanches than any other part of the pit. 
On wet days this wall remained nenrly dry. 'rhe sulphur stain on the bottom 
of the pit had n early d.isappcared, but the smell of sulphurettod hydrogen aml 
of spicy sulpl1 ur are both 11oticenble and there is plenty of l1 eat above the pit 
as shown by the rapid boiling up of vapor ,vhich co nd enses night a1icl mornin g, 
even when the pit is perfectly clear in the daytime. 

Slides in creased after the midclle of the month, and einthquakes increasec1 
from thir teen sho cks in t he second week to twenty-six in tho third. .At least 
one of these was fel t at the Observatory. The sliding became al111ost tc:1cly at 
times and the a.valanching alternated between the i1ortheast rrnd south"'est 

· walls, but was n,lways heavier at tbe 11ortheast. Th e lav,L on the bottom of the 
pit became cove red with red dust. After heavy rains the vapor j ets iH the 
bottom 1·errion in crnased nnd in calm wenther a puni11g noise was henrd wnx ing 
ancl waning over some · volcanic 1r ssure accumulated below. 'l'h e pit walls aro 
astonishingly red wh en wet, showing how intense ly t he rock was oxicli zec1. 
:Much vapor ris s from crack· in the Kilauea floor back of t he Hnlc111an111 a 11 rim. 

Towa1·d t he encl of the month thore was inc rease .in avn l:rn che ancl c:nth­
qu akes a11d forty-s ix shocks wero reco rded. One of th e. c, on October 28, wns 
t he strongest sho ck fe lt h ere for ma11y years. It knocked ov r vas s, pictnres, 
bottl s, boards leaning against a hom, , :u1d t h!'ow clown books from shelves. 
It appetus not to have been fe lt \It P una, Hilo or lower Kao. 8111all ci·ack · 
appcarecl in t he earth an eighth of :111 inch acros, brenking the soi l above t he 
hot cracks in front of tho National Park office and parallel with the cliff near 
t he Observatory, nnd others ope11ccl back of t he Volc:1110 House. 'rhc motion 
ca me as three or four quick jerks .not prolongecl, nncl on tl,a.t account clicl 11ot 
start :1.v:1lnn c· hcs from t he precjpices. '.rl,i earthqu ake recalled the one on 
October 25, 1913, a time that was like this in being the miclcl le of a quiet 
year at Kil:wea. 

At the encl of t he 111011th the avalanching incroa erl, frequent ly . ending up 
du t cn uliflowers visible from the Observatory. Sornetimc-s t he reel clust bil­
lowecl up over the who! cauldron. The walls 0.11 some clays were grindin g 01· 
til t ing conti11uously, for t he n.vala.nchcs were incessant. The northeast ,1·:1.ll 
woul<l sta1·t clrnpping blocks with a crash from ome upper po,·tion ancl t his 
would stn,rt the hot intrusive ledge slidin g b low. Then t he ,·outhwcst wall 
acros. tho pit would mnlcc a li.ttle slide in sympathy. There arc ho t intrnsh·!' 
boclies in both of these opposite walls. With n. ll of this peeling big 110tehings 
back of the ·walls becam e a11parent. Yellow g1·cm1 sn lts probably fenic sul-
1 hate again appeared at t he I ottom of the pit. ew crncks opened ba ,J;: 
from th rim of Ha lomaunrnu an(l two of t he flng stations for surve.ving were 
carri e l aw:1y L'espectively north ca t :incl southwest of the pit. 
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~ DISCUSSION OF SPECIAL FEATURES 

October was much lilrn September at Kilauea volcano in producing a mi1\or 
spell of earthqu ake ancl avalanches at Halemaumau. An outstandi ng event 
of the month was t he strong earthquake of October 28, which recalled the 
similar event of October 25, 1913. 

Th is earthquake was especially interesting, because it was expected, ah d 
on October 25 the Observatory staff hacl discussed the possibi lity. This dis­
cussion wn,s b;sed on the parnllelism of 1924 ::mcl 1913, supposin.,. both these 
yea rs to represent repose periods between two cycles. Jn both years t he lava 
had disappeared :111 l the pit collapsed in May and the lava had slightly re­
turned in July. The year 1913 was different fro m 1924 in that the lava column 
at all t im es was highcT, about 600 feet clow11, a11d t he pit was very smoky. 
In 1924 the lava is over 1300 feet clown and t he pit is perfectly clear with 011ly 
a littl e fume and rain water vapor in t he bottom. 

It seemed possible in 1913 that the O ·tober ca.rthquake represented a 
turning point in the lava mHle r M::uma Loa or something of the sort, because 
in J.914 the la1·n in · Ralemaum:1.u returned to view in May, ma.king October 
the miclcl le of the repose year. It was remarkable that the lava remained 
mostly ont of sigh t for just a solar year, and t hat the biggest earthquak e of 
that yea1· happened half way between its disappearance and its rntun:. Afte r 
that 1·eturn it 1·ose . t.eacli ly nnd Mauna Loa broke out in the summit crater 
t he fo llowing autumn. 

1924 1'1:1s 110\\· rehearse(] t he happenings of 1913 very successfull y in t he 
th 1·cc qvents of recession in May, tc-111por:11·y n•turn in .July, :incl earthqu. drn in 
October. 

o fa.r as the iu ca ning of the several ea rthquake spells a ncl avalanching 
spells is concerned, it i de,n that under Kilauea tho ground is still going 
clown, whatever the lava may be loing under Manna Loa. 'rhe lava pit Hnle­
maumau is still e11 laTgin g and is elongating slowly in the direction of t he 
center of the big crnter. Investigntiou of the results of the October eni·th­
quake sl1owed that blocks of t he northeast r i m of Kilauen. era.tel' hacl been 
settliug ancl the e b locks have tended from time imm emo rial to sl ip inward 
an<l ilownwnnl, just as the blocks i nside of Halcmaumau, constituting its r im, 
slip imnud ancl clownwarcl at a more rnpicl Tate now while the un cler pinning 
is subsiding. '.!.'his subsiclc n e is reflected in a11 effect on t he olcler and bigger 
outside blocks. 'rh effect rnay be a very sm:tll sli1, with very small opening 
of cracks, but as it involves a big [JiC'cc of the mountain moving sndclenly, it 
mak\),S a11 earthquake. 

We must file a caveat to restndn the Teacler from concluding that we h ave 
any certainty t hat t his is a !'CJ osc period. As previo usly pointed out in earlier 
discussions, t he year 1924 so far is more lik e 1922 than like 1913, ancl r ecent 
years hnvc prnclucecl eno ugh tempor:uy rnpose pedocls to make 0110 cautious 
about defining th e close of a cycle. '.rhis caution is especially needed now t hat 
we !mow from the May explosio ns that we a re clenli.ng with nn exceptional 
cycle at the crisis of a lon g-term pe ,;ocl. Until :L f ull yunr has elapsed with 

· no repetition of excep_tional pheno11!c1rn_ at t he cud of it or _within it, a.nd 
until the lava comes bn ck to stay, 111 either Maunn Loa or Kilauea or both, 
w hav e no assm·auce tha,t th cy ·IC' usually nine years long may not length en 
itself out in such an exce,ptional t im e to t'wel ve, fourteen 01· twenty year~. 
.Auel we ,Jiav no assurance from the vague accounts of the .u~tives w ho _con­
vc-rserl with Ellis after the eruptio n of 1790, that major or nnnoT cxplos1ons, 
witli or without lava flow s, did not con tinue for seve1·al years at the t ime 
of that crisis. 

JOURNAL, OCTOBER, 1924 

October 9. During visit to Halema.umnu :1fte1· 3 p. m. occasional nvalancheR 
occurred. During the previous week they had beeu less numerous t han bef01'f\. 
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similar event of October 25, 1913. 
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quake sl1owed that blocks of t he northeast r i m of Kilauen. era.tel' hacl been 
settliug ancl the e b locks have tended from time imm emo rial to sl ip inward 
an<l ilownwnnl, just as the blocks i nside of Halcmaumau, constituting its r im, 
slip imnud ancl clownwarcl at a more rnpicl Tate now while the un cler pinning 
is subsiding. '.!.'his subsiclc n e is reflected in a11 effect on t he olcler and bigger 
outside blocks. 'rh effect rnay be a very sm:tll sli1, with very small opening 
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any certainty t hat t his is a !'CJ osc period. As previo usly pointed out in earlier 
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· no repetition of excep_tional pheno11!c1rn_ at t he cud of it or _within it, a.nd 
until the lava comes bn ck to stay, 111 either Maunn Loa or Kilauea or both, 
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October 11. Inspection of the pit at 4 p. m. revealed little cha11<Te iu it 
general aspect from what it had been in 'epternber. At the moment ~ain had 
l~ft the wall_s wet and dark red . Hot dry strca.ks extended along the west 
side of the !ugh southwestern talus co ne, also at the base of the western talus 
3:n~ a lon_g the eastern edge of the lava floor that had been left in July as a 
fillrni:; of the bottou~ of ~he talus funnel. Mo t of the nol'th wall was clry, 
especially t li e large rntrusive body lrnown to be r ed hot inside. 

This north wall was. worki11g uneasiJy, scaling off in small slid es mostly 
at northeast c~rner of pit. The talus areas must have incrcrtscd during the 
month, but their appearance had changed very little. In the ·wall section of 
lava fl? ws_ ,~est and north there ~vere signs of old talus sections. The large 
north rn~1 us1ve body appe::ired bigger as result of increased revelation by 
avalanclnng . 

. Blue furn~ was mixed with stea!n in many places and clistinct blowing 
noise was 3:uchble, as_ t her e was no wrnd. team Jets were numerous ovct· the 
bottom region, especially so on the July lavn, cone, but they were notably 
absent on _tl)e eastern surface of t he lava floor; they appeared, however in t he 
talus a.long its edge. ' 

October· 13. At 11 a. 111 . the pit was drier and in sunligl1t its interior was 
wholly clea,r from a ll sides. Blue fume arose from cracks in the w:1JJ below 
the northe~·n edge_ as before. ~een from the Observatory the Vfl por condensed 
ov?~ the pit evenmg and monung above the western edge, exhibi ti ng a rapid 
hoih~g up of cumulus as tho~1gh the gas were quite hot, often prod ucing an 
um?rella shape above. On tins clay there was little slicliug of ro cks. Sulphur 
stam was see n to be no longer conspicuous on the north east and south fiats 
adjacent to the lava floor. ' 

Seismometrically at this time the grounc1 was' quiet at tho Observatory 
though on th e 9th a sharp shock at Hilea in Kau had dismantled ·the instru'. 
ment l;l1ere. 

. October 15. At 2 :15 p. m. the . pit, after rain, showed clenso white vapor 
Jets at the foot of the north wall, rn the we. t central part of t ho lavn, floor 
from, the cup crn,ter of the lava cone, and from between the southern ta lu •cs'. 
A spicy sulphur smell was perce)?tible at southeast rim of pit. 

. S1?al~ avalanches were workmg a long the i1orthea.st wall. Thero were now 
six_ prmcipal talus slopes at the base of_ t~e walls respectively west, north, 
northeast, east, south. and south west. D1st111ct not~hcs or gullies had been 
eate~ out by avalanclnng above .the eastern and western horns of t he north in­
t rusive b~d_Y. 1'hey fo_llow vertical zones of conta ct characterized by solfata.ric 
dec~mposition completmg the U shape of an old pit section, of which the in­
trusn>e body marks t he bottom. 
. At the top of_the northwestern ta lus a cavernous place has been ctchec1 out 
111 the wall by shdes, win ch appears to be old fragmei1tal material of loos,;i r 
texture than the hard beds on ei ther sicl e. 

. The pinn-acle rock that stands ont from the edge of the pit near the south 
tng stat~o!1 was found to be ~till in place, though prccai·iously ovcrh:mging 
the precipice below. It contams a massive layer of basalt nine feet thick 
near th_e ~op, -which is also _seen exposed und e1· the southern rim of the pit 
where it is und erlaid by t lun beds of Java. Th ore are t hree or four s uch 
layers above it a11d then about eighteen inches of 1924 explosive gravel. 

. October 16. _ During t he. previous clay 2.16 in ches of rnin hacl fallen, cou-
~muous t hun der , torms we1:e 111 prngress, pools of wat r occupied the depressio ns 
rn t he May -ush and t he 1mpact pits, macle by both 1790 :rnc1 1924 bowlclers 
near Keai1_akakoi. T here was s11ow on both Mauna Loa and Manna Kea. 

The pit appeared dark reel ancl wet with much steam in the bottom aucl 
blu e _vapor mixecl with it on t he east slope of the lava cone, along t he east 
mar g111 of floor and at the foot of the west talus. Little feathery tufts of 
steam occuned on the east surface of the lava flat, which is usua ll y without 
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vapor. Th e eastern ai1cl hottest part of t he northern intrusive was partially 
dry. With stron g northeasterly wind the rising vapor clung to the western 
wall. vVhat appeared to be an unconformity in the lava beds was made con-
picuous by the wetness on the east side of the sout hwest t unn el and incliu ecl 

down to the east therefrom at 45 degrees. 

October 17. A circuit of the pit was made in the afternoon, going first 
no1·th and then west. A cha11geable blowi11g noise was audible in the bottom. 

rumerous slides occurred from the uorth wall and some southwest and sout h. 
From t he northwest rim the columnar joints of the north intrusive appeared 
bowed outward a t hough oppressed by the weight of the beds above. From 
t he southwest rim the west -wall, which forms a buttress or promontory was 
s en to show vertical breaking a ll through its mass as though crumbling under 
press ure. 

1'hc whole west lrnlf of tqe lava floor was steaming, there were d ry hot 
zones as clcsc1-ibed before and another extended up the east talus. A l ittle 
sulphur stain was detectecl at the east edge of the lava floor. The north wall 
appeared to be kept steep by the undei·mining effect of the ever avalanching 
intrusive body below a.nc1 the north talus under this was o. wide belt extending 
from sicle to side along the whole bottom of this precipice. 

Wide reddish comparatively smooth surfaces, free from steam and covered 
with compact i-ccl sand or muc1, lay northeast and south of the lava floor. On 
these surfaces occasional bowlders hacl bounded out to isolated positions f rom 
the adjacent clebris slopes. These flat floors sloped gently toward the center, 
at flatter angle than the talus. 

Small caverns were seen in the wall of the pit near the top at the south-
east and at the north. · 

,o ctober 18. With much rain accompanied by th uncler cascades were -p ro­
duced over Uwekah una cliff at l p. m. and over the cliff south of Byron's 
Ledge at 2:45 p. m. 

October 18. With much rain accompanied by thunder, cascades war~ pro­
recent rain so that even the cliff walls were steaming east, west and south, 
but not the no1·t h intrusive, which r emained dry. Under it there was fresh dry 
avalanche material n,uc1 two slicles fell from it in t he course of ten minutes. 
1'bc behavior of the lava floor, which remained free from steam on its eastern 
half suggested that that half remains hot where t he deeper lava pools accu­
mulated in July. Vapor arose from upper cracks in the Kilauea floor back of 
the Halcmaumau rim west, south ancl ea.st, but not at the north . Here again 
there may be some effect of the hot intrusive body below. 

October 21 . lnspection of the pit after dark at 7 :30 p. m., with a blustery 
nor theast wind blowing, did not di ·cover any _visible glow in the walls eith er 
at the 1,ort h and west intrusive, nor elsewhere. Avala nche dust had been seen: 
rising from the pit in the early morning and two avala11 ches from the north 
wall occurr d in a few minutes cluring the evenin g visit . 

October 22. At 9 :30 a. 111. a-nd for a half hour thereafter there was practical­
ly steady sliclillg in progress at the north iutrusive. The floor of the pit was dusty 
from the slides. An avnlanche occurred a.t t he south west. Th e many avalanches 
since Jiily have caused overlap of the talus on the lava floor at t he west, 
northwest and north, but hardly at all east and south. Much fresh gray 
nvalanche debris lay on top of the i1ortheast talus. After 011e dry day the 
steam on the bottom was much less :rnd the intorior walls were dry. The 
large western lJOss of r ed rock ,pa.,·tly sunou nclec1 by massive platy iiltrusivc 
1·ock below and at t he sides appears to have its countei·part in t he no rth east 
wall within the big intrusive body where a circular r eel mass occms one-third 
as big as the western boss. This is e11tirely surrounded by the gray intrusive. 
There is niuch r ason for thi11king t hat the large intrusive masses extend clear 
aero s tne bottom of t he pit. 
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Seismometrically at this time the grounc1 was' quiet at tho Observatory 
though on th e 9th a sharp shock at Hilea in Kau had dismantled ·the instru'. 
ment l;l1ere. 

. October 15. At 2 :15 p. m. the . pit, after rain, showed clenso white vapor 
Jets at the foot of the north wall, rn the we. t central part of t ho lavn, floor 
from, the cup crn,ter of the lava cone, and from between the southern ta lu •cs'. 
A spicy sulphur smell was perce)?tible at southeast rim of pit. 

. S1?al~ avalanches were workmg a long the i1orthea.st wall. Thero were now 
six_ prmcipal talus slopes at the base of_ t~e walls respectively west, north, 
northeast, east, south. and south west. D1st111ct not~hcs or gullies had been 
eate~ out by avalanclnng above .the eastern and western horns of t he north in­
t rusive b~d_Y. 1'hey fo_llow vertical zones of conta ct characterized by solfata.ric 
dec~mposition completmg the U shape of an old pit section, of which the in­
trusn>e body marks t he bottom. 
. At the top of_the northwestern ta lus a cavernous place has been ctchec1 out 
111 the wall by shdes, win ch appears to be old fragmei1tal material of loos,;i r 
texture than the hard beds on ei ther sicl e. 

. The pinn-acle rock that stands ont from the edge of the pit near the south 
tng stat~o!1 was found to be ~till in place, though prccai·iously ovcrh:mging 
the precipice below. It contams a massive layer of basalt nine feet thick 
near th_e ~op, -which is also _seen exposed und e1· the southern rim of the pit 
where it is und erlaid by t lun beds of Java. Th ore are t hree or four s uch 
layers above it a11d then about eighteen inches of 1924 explosive gravel. 

. October 16. _ During t he. previous clay 2.16 in ches of rnin hacl fallen, cou-
~muous t hun der , torms we1:e 111 prngress, pools of wat r occupied the depressio ns 
rn t he May -ush and t he 1mpact pits, macle by both 1790 :rnc1 1924 bowlclers 
near Keai1_akakoi. T here was s11ow on both Mauna Loa and Manna Kea. 

The pit appeared dark reel ancl wet with much steam in the bottom aucl 
blu e _vapor mixecl with it on t he east slope of the lava cone, along t he east 
mar g111 of floor and at the foot of the west talus. Little feathery tufts of 
steam occuned on the east surface of the lava flat, which is usua ll y without 
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vapor. Th e eastern ai1cl hottest part of t he northern intrusive was partially 
dry. With stron g northeasterly wind the rising vapor clung to the western 
wall. vVhat appeared to be an unconformity in the lava beds was made con-
picuous by the wetness on the east side of the sout hwest t unn el and incliu ecl 

down to the east therefrom at 45 degrees. 

October 17. A circuit of the pit was made in the afternoon, going first 
no1·th and then west. A cha11geable blowi11g noise was audible in the bottom. 

rumerous slides occurred from the uorth wall and some southwest and sout h. 
From t he northwest rim the columnar joints of the north intrusive appeared 
bowed outward a t hough oppressed by the weight of the beds above. From 
t he southwest rim the west -wall, which forms a buttress or promontory was 
s en to show vertical breaking a ll through its mass as though crumbling under 
press ure. 

1'hc whole west lrnlf of tqe lava floor was steaming, there were d ry hot 
zones as clcsc1-ibed before and another extended up the east talus. A l ittle 
sulphur stain was detectecl at the east edge of the lava floor. The north wall 
appeared to be kept steep by the undei·mining effect of the ever avalanching 
intrusive body below a.nc1 the north talus under this was o. wide belt extending 
from sicle to side along the whole bottom of this precipice. 

Wide reddish comparatively smooth surfaces, free from steam and covered 
with compact i-ccl sand or muc1, lay northeast and south of the lava floor. On 
these surfaces occasional bowlders hacl bounded out to isolated positions f rom 
the adjacent clebris slopes. These flat floors sloped gently toward the center, 
at flatter angle than the talus. 

Small caverns were seen in the wall of the pit near the top at the south-
east and at the north. · 

,o ctober 18. With much rain accompanied by th uncler cascades were -p ro­
duced over Uwekah una cliff at l p. m. and over the cliff south of Byron's 
Ledge at 2:45 p. m. 

October 18. With much rain accompanied by thunder, cascades war~ pro­
recent rain so that even the cliff walls were steaming east, west and south, 
but not the no1·t h intrusive, which r emained dry. Under it there was fresh dry 
avalanche material n,uc1 two slicles fell from it in t he course of ten minutes. 
1'bc behavior of the lava floor, which remained free from steam on its eastern 
half suggested that that half remains hot where t he deeper lava pools accu­
mulated in July. Vapor arose from upper cracks in the Kilauea floor back of 
the Halcmaumau rim west, south ancl ea.st, but not at the north . Here again 
there may be some effect of the hot intrusive body below. 

October 21 . lnspection of the pit after dark at 7 :30 p. m., with a blustery 
nor theast wind blowing, did not di ·cover any _visible glow in the walls eith er 
at the 1,ort h and west intrusive, nor elsewhere. Avala nche dust had been seen: 
rising from the pit in the early morning and two avala11 ches from the north 
wall occurr d in a few minutes cluring the evenin g visit . 

October 22. At 9 :30 a. 111. a-nd for a half hour thereafter there was practical­
ly steady sliclillg in progress at the north iutrusive. The floor of the pit was dusty 
from the slides. An avnlanche occurred a.t t he south west. Th e many avalanches 
since Jiily have caused overlap of the talus on the lava floor at t he west, 
northwest and north, but hardly at all east and south. Much fresh gray 
nvalanche debris lay on top of the i1ortheast talus. After 011e dry day the 
steam on the bottom was much less :rnd the intorior walls were dry. The 
large western lJOss of r ed rock ,pa.,·tly sunou nclec1 by massive platy iiltrusivc 
1·ock below and at t he sides appears to have its countei·part in t he no rth east 
wall within the big intrusive body where a circular r eel mass occms one-third 
as big as the western boss. This is e11tirely surrounded by the gray intrusive. 
There is niuch r ason for thi11king t hat the large intrusive masses extend clear 
aero s tne bottom of t he pit. 
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On t his clay the odor of ]1yclrogen sulphi de was perceived. From th e 
Observatory at 10 :30 a . m. nrn clJ dust was s 'CB hanging over the pit du e to 
avn lanches. 

October 24. At this time avalan ching was increasing. About 3 p . 111. a 
du st cloud was seen risin"' ancl at 3 :15 11 big avalanche fell from th e 11orth 
COTner making cauliflowers of r eel cl nst. Thi carriecl nway fragments of the 
uppe1· lava flows of t h e wall above t he west horn of the north in t rn sive. This 
p lace continu ed to slide. A big new reel talus cone liad formed below, different 
from the grny tal us under th e intrusive at its east end . 'fhere was fresh gray 
talus at the top of th e big outbwest slope, from new slide at the wall abovr.. 
A slfde was seen fro m t he east e11d of t he no1·tb intrusive. 

'fhe whol e no1· t h wall h acl now recedecl by avalanching, retaining its esse11-
tially vertica l character, but leaving the long lenticular hot body 600 feet 
down stamling out as a sli g ht benc h with ve1·tical col umnar face below. At 
the eastern e11d of this nor th wall of th pit t here is a broad vertical belt of 
rnr.ks , with solfataric stain extending up to t h.e rim fro m the e:ist end of t he 
ho~ body. 

Ro cks were l1 eanl fa ]]ing at the we t side o.f _th e pi t. T he force stim ul ati11g 
t hi s fresh SJ ell of. avalanching appears to he a slight lowering of the bottom 
of the pit, coupled perhaps with e:nthquaki ng from settlement arotrnd t he 
greater crater. 'team TOSC f rom the usual places. In the outlying COll11try 
tlle recent. ra in h ad w-ash ecl off muc h of the new ash fr om the lava floors o.f 
Kilauen, revealh1g gray rock surfa es ancl causing th n ew ash to puddle 
deeply in many places nnd to f urnish gr inding J11aterial for new tre11ches in the 
old ash cliffs . 

October 25. At 2: 15 p. m . there w:is nu avalanch e southw st, followo.1 
by other small slides in th e no1-thea t co rn er of Hal emauma u. The fresh dust 
ou lava l)ottom had bce11, was hed off by min. Yellowish green sa.lts had agnin 
nppeared 011 t h e rock slope at bnse of sout\least wal l. 

October 26. At 3 ]J. 111. the pi t was quiet wit l1 onl y slight slide trickling 
occasionally fro m north corn er over west horn of the big intrnsive. 

October 27. At 11 a. m. b ig reel cauliflower r louds rose from an avalancho 
n,t the northeast corner of the I it rind t he air over H alemaumau continued 
du ty for hour·. The 1101-thenst wall of th e pit w11s actively avaJ::mching all 
day. WHh tb i · the south west wall above the big talu · cone appeared to be 
working in sympathy aucl sli tl e5 fell a lso from t he western bos . The similar 
reel body at t he oust e11d of nortl, intnisive was t h e p ri ncipal locus of slides ancl a 
set of upright dnrk crn cks belo-w it were OllS[ ieuo us as the line along which 
th e avalan ch es fell. 'l'he1·e wo ulrl be sudd en spaJlinc,s off from the upper pact 
of th e northeast wal l and bi, rnas ·c would crash down on the intrusive ledge 
below. Th en t he ledge avalanc hes would start maling re~l clu t at t h e roun d 
body and salmon eol orecl at t l, e acl jncent pla ty 1·ock. ome slides occun ed at 
t he north corner . 

The wes t station flag had too cl nbout over t h outh we t tahts cone aud it 
was fouud to have f a llen in , while new cracks in th dirt t here gave i]](liea ­
tion of motion withiu the many fiss□ l'es t hat lie parallel with rim of pit. B o.ck 
from the we. t -u orth west edge of H alemauma u a cavern opening in the ·Kiln □ ea 
fl oo l' was fo und, farther so uth than the Postal I! i:ft cavern. Mu h vapor was 
, velling out of t he crack southwest and ·v.- est of Ha lemaumau. 

'rl1e lava cone of July lies in th e lin e con uecting the red bosses 1101-theast 
and west- outhwest wh ere th e :i v t\ lanching this Cl::l)· \\·as gohig on. This lin o 
prnjected woulcl head t owards Kilauen Thi. 

October 28. At 2 :20 p. m. a strong eal'thqunke occuned at the Obsorvatory, 
making three OT £o m sharp ~n d ::tlanning jolts which dismantlecl nnd broke 
t he seismographs, u1 set th e oi l clnmper t.n nk and th r ew foll'n. various objeet . 

100 



Fig. 35. Southwe t rjft outcrop in wall of Halem:rnm:iu 
sho~·ing two t unnel ancl dyke. Jm,c 5. Photo Em r·o11. 

Fig. 86 . Ln \ "::t flow of Aug'u t, 19:.3, in l'una forest neur :\Iak aopuhi. 
The fJIQn· hns mouldecl tree stum p as show11 . Ou neco uut of fumes 
this 11·:is i11ac ce ible nt time of it emption. Phot9 Ern er ·on. 



Figure 37. 
showing bot fi 

'.l'~·pical fissure ernptjon, o'uree o.f 19~3 Puna flow, 
ure, it patter nnd ulphur ni n. J?hoto Emer on. 

Fig. 3 . 'frees pa t terecl with lava. along zo11e of fiss ure eruptiou 
of A.ugu t, 1923, in P'una . Pluotographecl June 21, 1924, by Emerson, 



• 

Th e direction of fi rst displacement was south-southeast t he prclirninnry was 
very sh ort, t he shock was not Jtoticecl in H ilo, Kapoh o or Wniohh rn, b ut was 
recorded on the seismograph at Hilea. Local effects appeared in tlie form 
of cracks iJ1 the earth over the rock fis ures abo ut the Observatory and Volcm,o 
House grouncls. 

The earthquake was fol lowed by aftershocks recordecl sei mograpli icnll_v. 
'O volcanic co11 comitnnts or e ffects were noticed. At. the pit no n ew crncl;,,; 

were discovered, nor were any noticed near Kea.nakakoi. The shock 1JroclucC'· l 
no marked avalan ches around Kilau a crater and in this it was unlike the 
earthqua1ce of October 25, 1913. That shock had been more prolong-eel and of 
slower period. There were om e avalanches in Halemaurn au at t he time of. 
the present earth qua k e ancl during the inspe ·tiou of the pit nt 4 p. m. smnll 
slicles occurred at t he north corner. The south piirn a le renrnii1ed intact . 

October 29. At 11 a. m. th e wincl was such t l1;;,.t the oclor of Jiydrngen 
sulpl,ide fro m the pit was strong ou its southeast edge. Rocks wer slidin g at 
t he 1tol"th ancl west w,1.Jls. A Mg piece of the wall surface ha cl fall en awny 
above the western pm-t of th e 11orth in ru i,c body. The1·e was here revealed 
what Jookecl like an old tal us section above the intrusi ve. Th e greenish yellow 
fenfo sulphate, if such it is ngain showed on tho smooth :tint south of t he lav11 
floo r. Steam j ets on the bottom sh owed very little sign of the blue fum e. 
'ome of the slid s at th e west made . uch conti nuous trick li ng streams of gravel 

that they sou11ded like nmning water. These were b renking do=i the prom­
onto1·y of crushed rocJ- above the west rn bo . I11 t he intrusive rock 11ncler 
t hi s boss ve1·tica l lamiliatio.n sho ws, like that of t h e nor thern intrusive. 

At the Obse1·vnt0Ty a sharp earthquake 11·us felt nt 10 :56 a. m., not noticc!l 
by the obs rver at t he crater. 

October 31. At 4 p. m. the crater was v isited, forty mi1rntes after a great 
cloud of avalm1che dust hacl be 11 s e11 to rise from the northeast co rn er fo l­
lowecl by a secoucl clou cl from the outlnve t . Betwee n 4 n11cl 5 p. m. the nor th­
east wa ll wns making slicles continuously. 'l'hese becnme bigger until at 4 :50 
p. m. a long segment o:f th e northeast rim was carried n way. Th e wh ole sm·­
face of tho cliff below th is point clown to the round reel area in the intn1siv•l 
bocly s howed th e scnr of fr esh falls. Occasional small slicles fell from t be west 
wall above th e reel boss allcl a very little sliding occunccl at the uorth corn er. 
AJ1 occasiona l low pitched sound was h e:ucl from t h bottom of the pit, 11os­
sibly a blo1viug 1,oise, but not i clentifiecl . 

SEISM"OMETRIC RECORD 

D m·ing the month enclec1 midnight, Oct ober 31, 1924, l 06 local eart hqualrns 
were regi ter ecl a t t he Ob erYatory. These and ether earth movements nrc 
exhibited below. T ime jg Hawaiian Sta11cliud, 10 h . 30 m . . lo,1-er th ~11 
Greenwich. 

Local Ea,rthquakes 
Abbreviations 11:ive mem1i11g n. follows: Yf = very feeb le; f = fccbl1'; 

s =sligh t; m = modernte ; fl=felt loeally , nnd 6= inrli cnted rlistm1 ee tu 
origin in miles. 
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Oetober 
1-12:2 a. m. vf. 

3:25 p. m. f ., fl. 
2- 5:33 a . m. vf. 

7:11 a.m. vf. 
:05 p. m. vf. 

10 :16 p. m. vf. 
• 3-10 :25 p. rn. vf . 

4-- 3:10 a. 111. vf. 
5 : 22 !L Ill. vf. 
3:59 p. m. vf. 
6 :39 p. m. vf. 

11 :03 p. m. vf., 6.2. 
5-10 :44 a. m. vf. 

1:32 p. m. vf. 
10 :56 p. m. vf. 

6- 6 :45 a . m. vf. 
12:431). rn. vf. 

4:27 p. Ill. Vf. 
11:34 p. m. vf. 

7- 7:15 a . m. vf. 
6:50 p. m. vf. 

:44 p. lll . vf. 
8 :49 p . Ill . vf. 

9- 8:14 p. m. vf. 
10-12 :21 a. m. s., 6.32; 

felt in Hilea . 
5:17 p . m. vf. 

10 :32 p. Ill, vf. 
11- 5:51 a. m., tremors 

continue 8 min 
12-10 :00 a . m. vf. 

4:57 p. m. vf. 
13- 4:47 a. m. vf. 

7 :26 a. m. vf. 
14-12:24 n. 111. vf. 

Spasmodic Microtremor 

October 
15- 1 :06 a. m. vf. 

1:07 a . m. vf. 
16- 3 :59 p. 111, s., fl., 6.2. 
1 -12:25 a. m. vf. 

2 :10 •p. 111. fl., m., 
6.25. 

19- 2:52 a. m. vf. 
2:54 a. m. vf. 
2:57 a. m. vf. 

12:22 p. m. vf. 
5 :14 p. m. vf. 
9 :39 p. m. vf. 

20-12:31 p. lll. vf, 
3 :53 JJ· m. v f . 

21- 1 :09 a. m. vf. 
3:08 a . rn. vf. 
5 :58 a. m. vf. 
8 :42 a. m. vf. 
8 :44 a. 111. vf. 
1 :44 p. lll, vf., 6.1+. 
4:28 p. m. f., 6.1+. 
7:35 p. m. vf. 

_2-12:03 a . m. vf. 
3:19 a. m. vf. 
3 :24 a. m. vf. 
4:36 a. m. vf. 
4:37 a. m. vf. 
4:3 a. m. f ., 610. 
1:32 p. m. s., 6. 9. 
2:23 JJ. m . vf. 
3 :35 p. m. vf. 

23-12:J.4 a . m. vf., 6.2. 
12:16 a. 111. vf., 6.2. 
10 :50 a . rn. vf. 

October 
23- 1 :28 }). m . vf. 

2:44 p. m . vf. 
9 :55 p. m. vf., 6.2. 

24- 3:10 p. m. vf. 
25- 1:3 a . m. vf. 

2 :26 a . lll. f., 6.9. 
4:32 p. rn . vf. 
5 :54 p. m. vf. 
7 :06 p. m. vf. 
7:161). m. f . 
7:18 p. m. vf. 

26-12 :46 a. 111. vf.; felt 
in Pahala. 

27- 7:07 a. m. vf. 
7 :37 a. m. vf. 
8:57 a. m. vf. 

10:58 a. m. f., 6.18. 
11:07 a. m. vf. 

6:19 p. m. vf. 
2 - 1:04 a. m. vf. 

5:33 a. m. vf. 
}2 :15 p. Ill. vf. 

2 :15 ,p. m. strong 6.2±. 
Then follows in one 
hour 4 vf., 1 f., and 
4 s. shakes. 

29-11:00 a. m. m., 6.5. 
11 :00 a. m. s. 
1:01 p. m . vf. 

31- 4:17 a. m. vf. 
1:42 p. m. vf. 
3 :03 p. m. vf. 
5:33 p. 111. vf. 
9:50 p. m. vf. 

This type of tremor wa sli ght c1uring Octobe1·. 

Harmonic Microtremor 
This type of tremor wa absent in October. 

Microseismic Motion 
The nmphtude of micro eisms wns moderate on th e 16th :rncl slight on 

other cla.ys. 

Tilting of the Ground 
By weeks this movement ,,ns a follows, expre . ed as angulnr chnnge nnd 

cl irnetion of motion of the plumb line: 
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eptember 2 - October 4 . ..... .. ..... .. ...... . 2.0 seconds NW. 
October 5-11 ................ ...... ....... .. J .7 seconrls ESE. 

12-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1 seconds E E. 
19-25.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 eeouds rl£\E. 
26-::foYember 1. ... . . . ......... . ..... 2.0 econc1s WSW. 

T. A . JAGGAR, 
Vol canologist. 
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Black spot shows location of Ob ervatory. 

All exchanges, gifts to library, news notes about Pacific volcanic nnd 
seismic even ts, and correspou deuce should be addressed HAWAIIAN VOLCANO 
OBSERVATORY, Volcano House, Hawaii. 

The Observatory is operated by the U. S. Geologi cal Survey, and its work 
is supplemented by the Hawaiian Volcano Research Association. The mai11 
station is on th e nor t heast rim of Kilauea Crater. Subordinate seismograph 
stations are opernted by the Rese:u-ch Association uucl er the direction of th e 
volcanologist in Koua, H ilo and Hilea. 

The Kilauea station operates hori zontal pendul um s of t he Bosch-Omori type 
and r ceives time by ·wireless from the Honolulu :raval tation. Obs01·vator_v 
Lat. 19 ° 25' 54.2" N.; Long. J 55° 15' 39.2" W.; E levation cellar 1214.6 meters 
(3985 feet) . 'l'be Hilo and Hilea stations operate nornrnl pendulums and the 
Kona station a horizontal pendulum. Their seismograms are sent to th1J 
Observato1·y. 

The Hawaii:m Volcano Research Association founclecl the Observatory in 
1911, transferring t he plant to th Government in 1919, but continuing coopera­
tion in experimental work bv furnisbi.J1g fund and apparatus a.ncl workers as 
needed by the Govemme11t Volem1ologist. It is a corporation m1der t he laws 
of Hawaii, governed by a board of directors, and finan ced by the subsc1·iptions 
of its members and patrons. Its aims a r e identica l with tho e of t he ObseTva­
tol'y, namely, (1) 'fo keep reco1·d of· H awaii au volcanism (2) To attract vol­
canologic specialists to Ha"·aii, and (3) 'fo promote ·worldwide k.nowlec1ge of 
volcanoes ancl earthquakes and t.he foundation of more YolcaJlO observatories. 
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VOL CANIC CONDITIONS IN NOVEMBER 

Activity of Halemawnan 

During the month of No,,ember the number of 1·egisteI"ed earthquakes each 
week became fewer and fo r a time the uit Halemaumau was very quiet. At 
the encl of t he month there was r enewal of strong avalanching from the western 
wall. wJ1il the north wall that had been so active in October became quiet. 

For the week ending Jovember 5, twenty-four ear thquakes were registered, 
about half as many as in t he preceding week, and on November 1 the seismo­
graphs were reg-istering a, so utherly tilt. Investigation of the ground after 
the big ~hock of October 28 inclicatecl t hat there had been movement between 
blocks of the l"im of Kilauea crater on its northeast sicle near Volcano House. 
These cracks outside of t he big sink bound portions of the ancient rim, which 
luive tended from time immemorial to slip inwa rd and downward, just as the 
1'1oeks inside Halemaumau at a more r fLpicl rfLte slip inward and downward now. 
With tlie 11 nderpin11 ing subsidii1g, ihe inbreak at the pit is reflected in an effect, 
on the olcler and bigger outside blocks. 

Thr J101·t,heast rim of Halemanrnau, after t he big avalanches of t he enil 
of October, showed new crack s concentr ic with the pit for forty feet back of 
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the edge. The whole wall below was fresh b1·oken. The surveying station was 
gone. The pit was elongating towards the center of the big crnter. 

Sulphm- stain again appeared at the south ern edge of the lava floor. Most 
of the lowest layers .in the w-alls o.f the pit show upright laminatio1t like t he 
large 1 laty intrnsives as tho ugh the lava beds had ·b en ponetrntecl an,l 
heatecl . 

Tl1e next week only eight shocks were registered, one of the111, at 9:59 
a. m . of the l0tl1, making a concussion ancl detonation like a si11gle thunder-clap. 
At this -time weak blowing noise was audible in Ha lema.umau, scerningly from 
the mne1· lava cone. 'I'he odor of hydrogen sulphide is always noticeabl now 
about the pit in marked contrast to previous years, ancl it comes up from th<' 
sol~a~aras ~n the bottom. The avalanching was becoming less, and the solfataric 
starnrng of the bottom couseq nently became more conspicuous as the clustincr 
of t he surface decreased. A low-lying bocly of massive rock J1ad become ta,'.': 
ni heel and stain ed . . 

During the third week only five ea1·thquakes were registered and the 
ground-tilting was 110w tending northeast i11 accordance wjth its normal autumn 
habit, which should be evidence that the lava in undergrouncl passages has 
resumed upward pressure. This check. with the quietness of the pit, for eartl: ­
quake~ a_nd n_valanches are most nu_merous when the crnter ground is sinking. 
Th e pit is q111te fireless a n.cl looks hke the abandoned open cut of a. min e. A 
few rncks fall singly here rmrl there. Th e blowing. noise ceased. Steam jet~ 
were very abundant ove ,· the western half of the bottom. The high walls were 
stroal~ed with white salts and were green in some places, and greenish yellow 
deposits of sulphur a 11d su lphates wer.e growing more co11spicuous al l over the 
bottom. 

Dlll'ing the last ten days of the month avalanching was rcncwccl along 
with the peculiar waxing and wnni11g seismic movements which we have com e 
to associate with avalanch es. 'I'he slipping of t he wnll-blocl<s adja cent to t he 
pit may ind eed generate these tremblings. The 11orth corner of Halomaum:rn 
developed l:uge slides on November 20 :rncl thereaft01·, m1 l by cli11t of br aldng 
away, a 11ew 11otch was ma le in the rim f ully 500 feet acros. nncl throwing 
the rim bn k ten or twenty feet . Here the upper wall cxlrnlocl blne smoke, 
representing probably a rott n zo11e eateir by sulphurous fumes. ' l'hi s :place 
lie -above the western J1orn of that remarlrnhle i11trusivc lens of platy 1·oek 
w hi ·h was visibly red hot, until August. 

The slides woulcl begii1 by 1·oeks falling from the u1 pe1· pnrt of t he wall. 
This started a deluge of lobri s below. Across the intru i vo s ill this material 
woulcl pour like a waterfal l. By fall afteT fall at t.ho same plnce the cascades 
of gravel g round a vertical 11i cihe or groove in the ledge. 

On t,he 25th a econd spell of avalanching began, this t,im taking off the 
face of a l!uge J)romo11tory of . plit ancl c rush eel-looking rock 011 the west sitl9 
of Halomaumau. 'l'h cse slid es a lso worked their way all the w:iy up to the toJ, 
ancl eanied aw:iy a pinnacle in the edge rock. Two and three days Inter bigger 
avalanches occurred her<' :rnd t he 011e on t l1e 28th startecl :t landslide in tho 
large southwesteTn talus hea,p. The wh ole face o:f tho heap sl id off to the bot­
tom of tho pit, obliterating t he lav;i cone comp! t ly nnrl buryi11g the weston1 
half of the lava floor. TJ1ern was left a terrace of bowlders aucl sancl, through 
which the steam percolatecl , until the whole fro11t of t he lobate delta-like mn . 
was steaming. Jot the slightest trace of the lava source-cone of July was I f' t,. 
At the encl of the month the avalanches clwincll a. 

.JOURNAL, ?'i'OVEMBER, 1924 

November 1, In early afternoon a valnn •he clust 1·ose mostly a I no1·thcas~ 
wall of B"alemaum:111. 'l'he st nm rising there hacl some blu fume mix: tl wit!, it. 

At 3 p. 111. avalanches were fou11c1 tun1bling at the 11orth easi w:111, nnc1 
occas io11ally rorks wo11lcl fn ll elsowhere. A visi t to tho gl'onncl above t his 
wall showecl t hat fresh cr:1cks had opened parall el to the l'im of pit,, :is for back 
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as forty feet , and the northea t survey station hacl falle11 in. The p it from 
this view1 oint tlppeared bigger and deeper than over. 

f<'l'On1 here looking clow n a clear view was obtained of the north i11trusive 
ledge. 'J'h c ligh t -co lored roek nncl its platy joi11ting aTe believed to be :iclentic:11 
with n o- 1·anul:1r light g:lbbro with ployhe(lral cleavage -abundantly found rn 
th May lei l'is, and especially conspicuous oi1 t his side in the stone-fields. 

Over the west middle region of this long ledge a notch in t h e wall h:ul 
enlarged itse lf by caving, the talus below was higher, and some of th e beds in 
the noter. were brick r ed . 

November 2. At 3 p . m. yell ow stain of sulphu rous aspect nmicl small 
stea m jets )Vas observ cl on the so uth lobe of t he bottom la,·a. Other sulphur 
patches have agai n appeared in the steam at two places n ea r the lava edge east, 
but among the talus frag-me11ts. A cle11 se jet of steam :nose at the eHstern lip 
of the lava con e craterlet. 'l'here was little rock-sliding. 

November 3. After 5:30 p. rn. 11oi y avalanches were seen occasionallv nt 
Hnlernaumau to the NE., N. and SW. A prolonged hissing 11 oise afte; a n 
avnlanche nt the southwest :11 pen red to be not a gas hiss at all, but was oeca· 
sionec1 by tho slidin<Y of long ribbons fro111 above downward in t he big south­
weste rn talus henp. It was rea lly rock debris in motion, but it so un ded like 
~tc:-1111. Several avnla11 chcs occur1·orl between 6 and 6:30 p. m. There were 
dust whirls in the fosert on this clay. 

November 4. Owi11g to south west wincl se vera l nval:rnchos at Ha lemaumnu 
wer heard di tinctly :1.t the Obse1"vatory, t hough little dust rose. Dust was 
seen at tl1e outh wcst rim nt 5:30 p. rn. 

NoV'eml:er 5. 'l'be weather wa calm with light nirs from the sou thwest. 
, ·team was sweeping southwarcl i11 the bottom of the pit at 9 :30 a . m. when pit 
w,is visited. The inc1uration and vertical lamination of t he lower stratifletl 
beds in the pit wall were conspicuous, "·h ere t he north and west i11 t rnsive 
bodies lay above, ns though lava s were soaked with the intrusives ancl partly 
1·eplncocl . o blowing was henrd. A small slide occul'recl at t h e E. 

November 7. About 4 a. m. a watchman 1·eportecl li ghtning flashes from 
the direction oI the pit while -a large dust clou d was drifting northward. Roar­
i11g of avala11ches was hea1·cl in the nfternight, and two ioucl 1·0::11·s nt 5:45 a. m. 

At 9 a. m. the sul1J hmettecl hychog-en odor from the pit was strong north 
of Kemrnknkoi. After rain the pit wnlls were wet and there wern only slight 
rock fnlls. ·w. and NE. 110w talus <lelwis was v isible. 'team was dense from 
the r up of the lava cone, the we ·tern floor and the north talus. Yellow sa11;s 
were co nspicuous 011 a ·lo1Jing bank at the base of t he east waH. 

November 8. At 11:30 a. m. in brigh t sunlight the pit was very dry, with 
th sulphat stains conspic uous :it five plnces. 'l'J1e staii1 appeare_d to be in­
c rcnsing, but the sa lts are partly soluble and washed awn;y by rams, or they 
are masked by nval:rnche dust. so that appcarnnce ant~ clisapp~arnnce of ~he 
sulphates arc varin ble. All the :May ash develops wl11te eoatrngs on clry1n-:; 
after rain. 

The low mnssive rock body p resumably intrusive at the base of the n_orth· 
west wall which nt first wns pinkish white fresh 1·ock , ha 1 become a tarmshe<l 
gmy, po~; ibly th effect of fu me in the dense steam just below. T~e micldle 
'region o~ the northeast wall now exhi bited a large are:t dar'k )'.ell ow1sh green 
in color. 'l'J1 0 wall over the so nthwest tunnel ha<l developed its cTack more 
than at first, i11 t he zo ne of the I<au desert rift. White sublimates occur in 
strenks on the wall of the pit in mai1y places. 

The pit on t hi s clay was still, with on lv one or two _ rocks falli~1g occa­
sio11 all:v. At 11:15 a. m . some clust rtrose. No hlowrng noise was auclible. 
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the edge. The whole wall below was fresh b1·oken. The surveying station was 
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1·eplncocl . o blowing was henrd. A small slide occul'recl at t h e E. 
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November 8. At 11:30 a. m. in brigh t sunlight the pit was very dry, with 
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after rain. 

The low mnssive rock body p resumably intrusive at the base of the n_orth· 
west wall which nt first wns pinkish white fresh 1·ock , ha 1 become a tarmshe<l 
gmy, po~; ibly th effect of fu me in the dense steam just below. T~e micldle 
'region o~ the northeast wall now exhi bited a large are:t dar'k )'.ell ow1sh green 
in color. 'l'J1 0 wall over the so nthwest tunnel ha<l developed its cTack more 
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sio11 all:v. At 11:15 a. m . some clust rtrose. No hlowrng noise was auclible. 
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November 9. At 5 p. rn. some small ri v:il:in ches wei·e see n to slid e f'i-0111 
th o south west wal l. 'rh el'e wn · mu ch steam on t he floor rind s li ght hiss iu g 11·:1~ 
audible. 

. November 10. The v:ipor tails in ]Jit wer e drifti11g astwa.i·cl. At 2 p. 111. 

odo r of hydrogen sulphicle was Ti ·i11g at east r i111 . An ava.lan che aero s tho r oil 
boss 011 t ho west wall made ~lnrk lines up a11cl clo wn the cliff oc asioned by 
stea dy easca cl es o.f earthy debns, the finer nrnterial of t he slicle. · A fresh broken 
n?teh i1\ t he wn~l nor t heast had formocl. The falJ-in g nway o.f tho west rim of 
pit hnd left a. prnnaelc 01· ,pulpit ro k vlt e,· o blo ks of. rim rock hacl c:ivccl in 
011 both sicles of t he romuant. 

Gree n, g r:iy and yeJlow sta in in t he nort.henRt wall suggest thn t th revela­
t ion b:v tripping, of so\1':itnric deco mposi tion b uri ed in t lw wall , mny induce 
spells of nv:1 l:111 ching by t he undcnnh1ing ffe ct of exposu re of such rot.ten r ock. 
'.l'hc "·hole northenst corn er nbo ,·c t he intrusive rnnss is s t:tinrrl a. t hough mu rh 
decomposed. '!'here were numerous freshl y broken cavernous ni che in th e 
north west w:111. 

Faint blowing wns nucliblc. Stenm wns not nbm1d:111t. Blue fume was 
conspici.1ous oozing through the rock near the top of the north cliff. 

November 12. At 10 n. 111. unusual qunntiti cs of vnpor d1·if'tcd up tl1 north­
east ~ml so:1tl'. wa ll . _There wns strong smell of hyclroge11 sulphi cl :111<1 nu 
oecas1011al u1stm ct blowmg sound seemed to come fro m the la v:t con . Jn the 
crnterlet of the l:1va cone lay Jar"e rusty reel block . St nm hugged th outer 
wall of the cone. 

Halernn.11111au __ was ~o fnll of stem11 tlrn t only occas.ionnlly could th<' hottom 
be s en. om m1es fell at the 11orth :incl northeast. Over th wcRt boss th.i 
''.·et wall wns intensely reel " ·i th oxi.clation product·. 1' h eclg\' of t h<' Java 
field on_ t he bottom cnst and south was all stainecl with whit ish ye llow snlJ hates, 
nncl tlns eclgc appenre cl to be a hot nncl active solfatnrn. Th w at,hcr bein,,. 
1·nin :v and mist~,, there were vapor jets up nncl clown nil the trdus slopes . Tli'c 
north ::tll(l northwest taluses hncl inc1·case cl in ,vidth n11 l heigh t duri11g- t he l:i st 
two months. '!'her were many small whirl\Yincl s nbout hot 1·ncks 0 11 th e sout.h­
eas t rim of t h I it. 

November 13. At ]1 n. m . smn ll aval:111chc \\'e re f:l lli11 g fl'Ol11 t,h 11ortl1 
w:ill. Steam was cle nsc at t he co ne nn 1 jn th e so uth t:d11H 1'0l'llCr. 

November 14. At 3 :30 p. m . t he pit wa rnhi y :i ll <l vn po1·0 11 s. Vapol' l'0~e 
eve n from t ho tops of t ho tal us s. A few fall s of 1·01•k oc urr rcl ,.' '\V. Nor th 
o.f Halcma.urnau a lii1e of vnpor jets on t h Rilnn 11 fl oo ,· on tsi cle of Rnle­
rnn.umau was nrncl e vis,blc by the irn cleatin g ffrd, of th o hlu, fume from t h e 
north Hal emnumau wall, blown by light wind drift £rn n1 1,h south . Th e fum e 
,,-ns ent~rely invisible w hei·e t his nncl ention took pl u,•c, hut t he vnpor jets 
along Uus zon e w er e clcnrly clcvcloped t o vi w in n lla11rl , whereas th e moisture 
from the CTa cks 011 each s ide of this baiicl wa s tu k 11 up by t he atmosphere 
without concl.en sn.t ion. 

November 15. At 7:15 a . 111. an cl 1:15 I • 111. t.h roa r of avnl a11 ch cs at th e 
pH wns heard at the Obser vatory, though li tt. l cl us t ~011 l11 be seen. 

At 2:30 p. m. th e p , t was vi itccl, but the chnn g-as w re slight. Th e fall., 
hncl oeen from the usun l places nort,h a ntl so uth wost. S ulplwte stni.ns on the 
bottom npp a1·ed to be incronsin g. Gr eenis h atu i II were observed hi gh 011 the 
nor th a well on t he northeast walls. 'J'h c re was mu ch steam from the 
west p:ut of t h e Jr,vn flo or. 

An interesting fincl macle on thi s cln y wa" t wo hoarcls about fi,· e feet below 
the rim of Hn lcm:wmau southenst, proLnHlin g from un cler t h e lava r im with 
na ils in t hem, and evidently pnrt of 1111 nn cie nt onstrn •t.ion bmiccl uucl ;. J:iv11 
,rncl r evealed b.>'.' the c:i vjng away of th 1)1'cse11t r im . . 1'h e boards coulcl only 
be see11 by loolong over th e clge at th inn er la ye 1· s in sid e th e pit, below t.ho 
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clebri stratu m of 192'>. :incl t he ba salt flow n ext below it. On e of t he boards 
hncl n chal'l' ccl edge. As t his place wns some 700 .feet bacl, of the southeast 
1·i n1 of the p it of 1917, it would co1Te. poncl to the hu t nt t he old road ten ninns 
before Ll1 u ov erflow of 1918. 

November 18. At 12 :.1 5 p . 111. the sky w:1s brig ht au d t he pit remarkably 
st il l. fe w ro ·ks fell sj11gly from th e no1·th a ncl we ·t walls . Vapor ro e from 
I he tal11 ses, frorn t ho west pa rt of the la va bottom and from the lava cone. 

ul µha to stain wa marked at t he we ·t central part of the floor ancl outside of 
the floor 80 llt,h a ncl east. '!'hough tbc air wa c:11 111 11 0 blowing noise wns heard. 

, 0111 ew hat vertica l streaks of wh,te st:i in, probably mngn c ·ium sulphate, 
s howed abo,·c the north iH tn1sive and along mu ch of the south wall. T he wet­
n ess o.f the walls, abundance of vapo1·, and con picuousness of this whi te salt 
we re all g reater in t he southen1 shn clow than in tl1 e northcl'n sunligh t . A t th e 
south statio n or1or of hy droge n sulp hide r ose with t he pit v apo l'. 'rho 11orth wost 
talus was bl'own, as al. o the southe!'n heap; no,.t heast a11 d southwest t he talus 
was gray, nm! t he fin e material under t he west boss was reel. Th e l.Jigg,' r 
bo wl lei' nt t ho botto n1, on the Horth :incl sou th sides, w e l'e e timated ' to be 
from 15 to 20 feet long. 

November 19. At 8 :50 n.. m. thorn were small slides from the w s t boss 
:rncl th e nol'th wall. Aftci· a cool, mi sty night the team hn cl i 11 rr asocl over 
the w est flr,or and up t he nor t h talus. All nio-ht t h er e h ncl b een a vnpor cumuli ,, 
ov er t h e west end of tl1 e pit, n ow thol'c was none. D ust from s mall sl ides arose 
over th e pit at 10:45 a . m. a11d at 1 p. m. 

November 20. At :45 a. 111. clust clou ls r ose fr om ti e no rth and sou th­
west co rn ers of t he pit uniting in one consider able caulif1ower, and ava lancb ~s 
continued a ll clny mostly from the 11 orth wall. 

·vn1cn tho pit was visited at 10 a. m. seve ral fai rly l:nge slides were seen. 
Chocolate dust rose at th e nor t h :incl reel at the west boss. T he fl oor was 
powdered with n ew dust, most thicldy northwest nnd no.rth, least in t he center , 
a n d the sulphur and s ul pha tc patch es were all mas k eel with rncl du t . 

T he no1·th wall hncl clovelo1 eel a new scar of peeled rock above t he western 
h orn of the nor th intrusive, a V-shapecl niche 400 feet ·wide at the top, and a 
i1 ew 11 otch n.ppea recl also nbove th e WSW long talus heap. T he wind whirlccl 
the dust alo11g t he fa ce of th e 11ort h wall, an cl the strong wind of this dny 
may have sta l' t e11 the nvalanches. l ust appeared eve n at t h cilges of t ho 
flo or east :incl so uth , whom nv:ilan ch cs nre u11 us,in l, a l t hough t he center was 
free from dus t . 

A 11oteworthy feature of t he \\·cstern H:\l cmau mau wall abov e tho i11trnsivcs 
i s that t here is a lo we r series of thin-beclcl d l:1 va · nncl :111 upper se ries of th,ck 
111 ass ive l:iyers. T he (ljvicling li ne is abou t a t hi rd the way down the wall wh ere 
:it t ho west t he re is ·ucllcn transition . 

Nov ember 22. At 9: 15 a. rn . afte r a clay of very heavy rain t he floor of th e 
l)i t was fo und a ll covered with stea m t:iils, thickest at t he edges of t he floor, 
:i t t he ll orth nnd so uth ta luses, and a r1·oss t ho west h rtl.f of t he iioor: this, o.f 
course, mcuns n ma_jor b el t of stenm from north to sou t h. 

Th e aval:inehin g of November 20 carri ed off the ·wall all th e way up to t he 
1· im, notching i t 10 1· 20 feet back fo r a cgment 500 feet 1011 g, i nclu ding t he 
uppe r wall north t l1 at ha been continuo usly emittin g blue smoke. The g ul ch 
above th e west horn of t he nor th iutrnsivc was left b igge r with an upper t :t h1q 
on t he intrnsive kclg . Th e whole area o.f wall caved away appeared clecom­
posccl by solfata1·ic a tion. 

As t he toncnts of hig T cks and grnvel ha cl fa ll en across th e intrnsive sill 
below aga in nncl agnin at t he sa me pla ce they had 1 rodu ·eel "avalanche 
erosion " in t he sill. 'rho fallin g st ream finds a groove a nd enlarges it by nttr i­
tio11 , and this b ecomes a ve rtica l strir'.ted scour-way, a h a lf- circle in plan open in 
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November 9. At 5 p. rn. some small ri v:il:in ches wei·e see n to slid e f'i-0111 
th o south west wal l. 'rh el'e wn · mu ch steam on t he floor rind s li ght hiss iu g 11·:1~ 
audible. 

. November 10. The v:ipor tails in ]Jit wer e drifti11g astwa.i·cl. At 2 p. 111. 

odo r of hydrogen sulphicle was Ti ·i11g at east r i111 . An ava.lan che aero s tho r oil 
boss 011 t ho west wall made ~lnrk lines up a11cl clo wn the cliff oc asioned by 
stea dy easca cl es o.f earthy debns, the finer nrnterial of t he slicle. · A fresh broken 
n?teh i1\ t he wn~l nor t heast had formocl. The falJ-in g nway o.f tho west rim of 
pit hnd left a. prnnaelc 01· ,pulpit ro k vlt e,· o blo ks of. rim rock hacl c:ivccl in 
011 both sicles of t he romuant. 

Gree n, g r:iy and yeJlow sta in in t he nort.henRt wall suggest thn t th revela­
t ion b:v tripping, of so\1':itnric deco mposi tion b uri ed in t lw wall , mny induce 
spells of nv:1 l:111 ching by t he undcnnh1ing ffe ct of exposu re of such rot.ten r ock. 
'.l'hc "·hole northenst corn er nbo ,·c t he intrusive rnnss is s t:tinrrl a. t hough mu rh 
decomposed. '!'here were numerous freshl y broken cavernous ni che in th e 
north west w:111. 

Faint blowing wns nucliblc. Stenm wns not nbm1d:111t. Blue fume was 
conspici.1ous oozing through the rock near the top of the north cliff. 

November 12. At 10 n. 111. unusual qunntiti cs of vnpor d1·if'tcd up tl1 north­
east ~ml so:1tl'. wa ll . _There wns strong smell of hyclroge11 sulphi cl :111<1 nu 
oecas1011al u1stm ct blowmg sound seemed to come fro m the la v:t con . Jn the 
crnterlet of the l:1va cone lay Jar"e rusty reel block . St nm hugged th outer 
wall of the cone. 

Halernn.11111au __ was ~o fnll of stem11 tlrn t only occas.ionnlly could th<' hottom 
be s en. om m1es fell at the 11orth :incl northeast. Over th wcRt boss th.i 
''.·et wall wns intensely reel " ·i th oxi.clation product·. 1' h eclg\' of t h<' Java 
field on_ t he bottom cnst and south was all stainecl with whit ish ye llow snlJ hates, 
nncl tlns eclgc appenre cl to be a hot nncl active solfatnrn. Th w at,hcr bein,,. 
1·nin :v and mist~,, there were vapor jets up nncl clown nil the trdus slopes . Tli'c 
north ::tll(l northwest taluses hncl inc1·case cl in ,vidth n11 l heigh t duri11g- t he l:i st 
two months. '!'her were many small whirl\Yincl s nbout hot 1·ncks 0 11 th e sout.h­
eas t rim of t h I it. 

November 13. At ]1 n. m . smn ll aval:111chc \\'e re f:l lli11 g fl'Ol11 t,h 11ortl1 
w:ill. Steam was cle nsc at t he co ne nn 1 jn th e so uth t:d11H 1'0l'llCr. 

November 14. At 3 :30 p. m . t he pit wa rnhi y :i ll <l vn po1·0 11 s. Vapol' l'0~e 
eve n from t ho tops of t ho tal us s. A few fall s of 1·01•k oc urr rcl ,.' '\V. Nor th 
o.f Halcma.urnau a lii1e of vnpor jets on t h Rilnn 11 fl oo ,· on tsi cle of Rnle­
rnn.umau was nrncl e vis,blc by the irn cleatin g ffrd, of th o hlu, fume from t h e 
north Hal emnumau wall, blown by light wind drift £rn n1 1,h south . Th e fum e 
,,-ns ent~rely invisible w hei·e t his nncl ention took pl u,•c, hut t he vnpor jets 
along Uus zon e w er e clcnrly clcvcloped t o vi w in n lla11rl , whereas th e moisture 
from the CTa cks 011 each s ide of this baiicl wa s tu k 11 up by t he atmosphere 
without concl.en sn.t ion. 

November 15. At 7:15 a . 111. an cl 1:15 I • 111. t.h roa r of avnl a11 ch cs at th e 
pH wns heard at the Obser vatory, though li tt. l cl us t ~011 l11 be seen. 

At 2:30 p. m. th e p , t was vi itccl, but the chnn g-as w re slight. Th e fall., 
hncl oeen from the usun l places nort,h a ntl so uth wost. S ulplwte stni.ns on the 
bottom npp a1·ed to be incronsin g. Gr eenis h atu i II were observed hi gh 011 the 
nor th a well on t he northeast walls. 'J'h c re was mu ch steam from the 
west p:ut of t h e Jr,vn flo or. 

An interesting fincl macle on thi s cln y wa" t wo hoarcls about fi,· e feet below 
the rim of Hn lcm:wmau southenst, proLnHlin g from un cler t h e lava r im with 
na ils in t hem, and evidently pnrt of 1111 nn cie nt onstrn •t.ion bmiccl uucl ;. J:iv11 
,rncl r evealed b.>'.' the c:i vjng away of th 1)1'cse11t r im . . 1'h e boards coulcl only 
be see11 by loolong over th e clge at th inn er la ye 1· s in sid e th e pit, below t.ho 
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clebri stratu m of 192'>. :incl t he ba salt flow n ext below it. On e of t he boards 
hncl n chal'l' ccl edge. As t his place wns some 700 .feet bacl, of the southeast 
1·i n1 of the p it of 1917, it would co1Te. poncl to the hu t nt t he old road ten ninns 
before Ll1 u ov erflow of 1918. 

November 18. At 12 :.1 5 p . 111. the sky w:1s brig ht au d t he pit remarkably 
st il l. fe w ro ·ks fell sj11gly from th e no1·th a ncl we ·t walls . Vapor ro e from 
I he tal11 ses, frorn t ho west pa rt of the la va bottom and from the lava cone. 

ul µha to stain wa marked at t he we ·t central part of the floor ancl outside of 
the floor 80 llt,h a ncl east. '!'hough tbc air wa c:11 111 11 0 blowing noise wns heard. 

, 0111 ew hat vertica l streaks of wh,te st:i in, probably mngn c ·ium sulphate, 
s howed abo,·c the north iH tn1sive and along mu ch of the south wall. T he wet­
n ess o.f the walls, abundance of vapo1·, and con picuousness of this whi te salt 
we re all g reater in t he southen1 shn clow than in tl1 e northcl'n sunligh t . A t th e 
south statio n or1or of hy droge n sulp hide r ose with t he pit v apo l'. 'rho 11orth wost 
talus was bl'own, as al. o the southe!'n heap; no,.t heast a11 d southwest t he talus 
was gray, nm! t he fin e material under t he west boss was reel. Th e l.Jigg,' r 
bo wl lei' nt t ho botto n1, on the Horth :incl sou th sides, w e l'e e timated ' to be 
from 15 to 20 feet long. 

November 19. At 8 :50 n.. m. thorn were small slides from the w s t boss 
:rncl th e nol'th wall. Aftci· a cool, mi sty night the team hn cl i 11 rr asocl over 
the w est flr,or and up t he nor t h talus. All nio-ht t h er e h ncl b een a vnpor cumuli ,, 
ov er t h e west end of tl1 e pit, n ow thol'c was none. D ust from s mall sl ides arose 
over th e pit at 10:45 a . m. a11d at 1 p. m. 

November 20. At :45 a. 111. clust clou ls r ose fr om ti e no rth and sou th­
west co rn ers of t he pit uniting in one consider able caulif1ower, and ava lancb ~s 
continued a ll clny mostly from the 11 orth wall. 

·vn1cn tho pit was visited at 10 a. m. seve ral fai rly l:nge slides were seen. 
Chocolate dust rose at th e nor t h :incl reel at the west boss. T he fl oor was 
powdered with n ew dust, most thicldy northwest nnd no.rth, least in t he center , 
a n d the sulphur and s ul pha tc patch es were all mas k eel with rncl du t . 

T he no1·th wall hncl clovelo1 eel a new scar of peeled rock above t he western 
h orn of the nor th intrusive, a V-shapecl niche 400 feet ·wide at the top, and a 
i1 ew 11 otch n.ppea recl also nbove th e WSW long talus heap. T he wind whirlccl 
the dust alo11g t he fa ce of th e 11ort h wall, an cl the strong wind of this dny 
may have sta l' t e11 the nvalanches. l ust appeared eve n at t h cilges of t ho 
flo or east :incl so uth , whom nv:ilan ch cs nre u11 us,in l, a l t hough t he center was 
free from dus t . 

A 11oteworthy feature of t he \\·cstern H:\l cmau mau wall abov e tho i11trnsivcs 
i s that t here is a lo we r series of thin-beclcl d l:1 va · nncl :111 upper se ries of th,ck 
111 ass ive l:iyers. T he (ljvicling li ne is abou t a t hi rd the way down the wall wh ere 
:it t ho west t he re is ·ucllcn transition . 

Nov ember 22. At 9: 15 a. rn . afte r a clay of very heavy rain t he floor of th e 
l)i t was fo und a ll covered with stea m t:iils, thickest at t he edges of t he floor, 
:i t t he ll orth nnd so uth ta luses, and a r1·oss t ho west h rtl.f of t he iioor: this, o.f 
course, mcuns n ma_jor b el t of stenm from north to sou t h. 

Th e aval:inehin g of November 20 carri ed off the ·wall all th e way up to t he 
1· im, notching i t 10 1· 20 feet back fo r a cgment 500 feet 1011 g, i nclu ding t he 
uppe r wall north t l1 at ha been continuo usly emittin g blue smoke. The g ul ch 
above th e west horn of t he nor th iutrnsivc was left b igge r with an upper t :t h1q 
on t he intrnsive kclg . Th e whole area o.f wall caved away appeared clecom­
posccl by solfata1·ic a tion. 

As t he toncnts of hig T cks and grnvel ha cl fa ll en across th e intrnsive sill 
below aga in nncl agnin at t he sa me pla ce they had 1 rodu ·eel "avalanche 
erosion " in t he sill. 'rho fallin g st ream finds a groove a nd enlarges it by nttr i­
tio11 , and this b ecomes a ve rtica l strir'.ted scour-way, a h a lf- circle in plan open in 

109 



:front, extending lip and clown lor the whole thickness 0£ th o columnar ledge. 
Th e width of the vertical niche wa ten or :fifteen feet. 

November 23. At 5 l · 111. the stett1.ny bottom rovealcd blui h £uni mixl!d 
with th vapor at the east edge of the f1001·, the ea t flank of the cone :ind at 
the base of the northwest tal us. The east half of the center of the floor was 
notably free from steam jets. There was some steam up to the top of the east 
:ind west walls, but uot at th l'ITNE wall over the hot intrusive body . ome 
purring sounds were beard, possibly volcanic, possibl · wind . Following very 
heavy rains, the steam tails w re boiling up by huudr ds. 

November 24. Aval:mche noises were heard dm·ing the night pr ceding. 
The woathor was calm with lig·ht drift from the southwest a ncl the odor of 
hyclrngen sulph ide wa perceptible at the Ob ervatory. t 2 :30 p. m. the bo:­
tom vapors iu Halemaumau \\'ere found moving southward with the eddy and 
the volume of vapoi: jets at "W wa notably ·mall. l!'rorn the lava cone the 
steam rose rapidly at the NW inner lip, and t he SE out r lip. .A. big rod rock 
could be scou in the interior of the cone cup, which was fre from steam. A 

. blowing sound was audible. Fre h dry debris hac1 fallen from the northeast 
·corner and some falls were seem u.t the north wall. 'alts were begi.nning to 
appear again at the bottom as t he rain washed off the dust. 

November 25. After 9 a. m. the west wall above the 1·ed boss \\'as workinn­
aud making avalanches. At 9 :30 a. m. the top of the pinnacle stauding out 
from the west wall foll. At 9 :50 two-thirds of the remainder of the pinnacle 
fell. This last made the bigger ava.Janehe of th two, but its ca uliflower cloud 
,va · the smaller of the hvo. The first sent up ::i. moderate siz d red clouil, 
which boiled up from the hot intrusive body at tho bottom of the red boss. 
The s coml sent its dust out over the floor of t he pit, and a thin diffuse clollll 
resulted. Another avalanche fell from the we t wall at 10 :20 a. m. There 
appeared to be some blowing at the eono and sulphurous stains were again 
abundant. 

A Jlhonomenou observed f reqttently at th.i tune wa · change in dcI1sity of 
th e steam jets at tho samo place for instance the lava cone, in the course of a 
few minutes. It looked as though with slight change o-f wind. the ventilation 
of t ho cracks changed, and with it U.ICl c,oudeusatiou of the inner moi ture. 

November 26. A large portion of the much fractured buttress of ro k 
forming the west wall of Halem:lumau had ·aled off cluring he lnst week 
leaving a scar wider below ancl narrower at th to1. Ou t ho other hancl the 
chann l that l1ad caved away at the north was wider aboYe and narrower at 
the bottom. The west pinnacle had been removed through tren hiug at t he 
sicles by slides until it I aned out and toppled. 

At 9 :45 a. m. the west wall _wa still working and a piece of rim fell nt 
10 a . m. The 1·ocks bounded down the protruding buttress below in a noisy 
shower breaking smaller as they fell. 'fhey loos necl everything in th ir track. 
The streams of finer matter developed browu cascades of the moister dirt. The 
shower bounded out on to th surface of the big talus cone. 

This started the talus. The big bowlcler rolling down the urfa o clcvelope<l 
·a stream of matter flowiug i11 a belt 20 feet ·wide within the big talus co ne, 
t he motion being 1n·opagated from above downward. This was finally flowing 
all tho way to the bottom burying large bowlders that it fou11d at rest there. 
T his torrent of rocks macle au increasing noise whi ch lasted about two minutes 
after the avalanche sound had eensed . Th o noise of the stream wa almo t 
exactly like tho roar of a steam j et, and in darkness woulcl have been so 
de ·cribecl. As the big roar clied away lighter !ides mad noises like hi ing. 
The stream moving was bl'own owing to the disturbance of wet dirt, whel'oas 
tho ta lus in genera l was gray. 'l'he sun in a half-hour dried these place to 
lighter colors. 
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Fig-. 39. Flow of 1, 23 en t f Pahah1. • hill pla ·tered with the 
l,1 ,·:i l1 1gh abov • the ge 11 ml le vel of the /fo\\'1 whic h fo rk etl al out t l,c 
hill :rnrl ,·ocl e up on it fln11k . Photographed Jnl~· ~ . ). 2-!, by Emer~un . 

Fig. 40. Expl os i ve fi ·sm·c of tilt• 1 2:l crnptio11, ( <?C' -~.by Bull('ti11 , 
D iseu s iou) east of l"nh:i ln . 700 fe l't :ibovc sc:i -le \' c l. A11g ul:1l' 1lo ·k · 
s1n' ll'n :i bo'ut l,_v ;, st am explosion frnm t h <' t r,1rk. l' h to E mer"on. 



Fi g. 42. :Fr:,1gn1cnt of botto111 su rf:icC' of 1 23 In vn, wh re th 
lir111i'1 l:1,·a in frecz.ing 111oul kil gr:1 s s t em :111d tiek ·. Photo Emer on. 
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Trickling slides of small stones were heard both 1101·th ancl we t, a western 
one being notecl at 10 :40 a . m. At 9 :45 the lava cone hacl been giving clens~ 
steam ancl a purri11g noise like boiling water was auclible : t he team totan~, 
ch:111.gecl in half an hour so that it was only a thin jet ancl the craterlet was 
clear. Could the clense vapor have been clue to nucleat ion by fume that was 
now withdrawn 'I 

After rain lately it had been repeateclly clemonstrated that w hite salts 
(magnesium sulphatei) flower out on the sand and ash near H alemaumau 
when the sun dries the ground, but not where the steam cracks .keep t h.i 
soil wet. 

November 27. Between 10 and 10 :35 a . m. avalanching at the west wall 
worked up to a climax. 

The sunshine was on the wal l. 'fwo cracks parallel to t he wall sliced the 
western buttress . One made an open fissure baek of the rim. The other, new 
sinee the previous day, appear ed on the wall surface as the scene of incessant 
slicles. Th e avalanches worked back and forth on opposite sides of the loosened 
sliee, and then would fall straight down across its midc11e, those t hat struck 
the 1·ed boss below maldng salmon eolored cauliflowers that boiled up from t he 
hot rock. The whole southwest wall was working, even on the east side of the 
big talus, but the north wall now remahrnd very quiet. Sometimes three 
avalanches would be falling a t once, and the talus ,ms streaming ceaselessly . 

At 10 :35 the rim began to yield in big masses, ancl at the same time the 
seismograph at t he Observatory two miles away developed a prolonged trembling 
earthquake reaching its maximum gradually. The outer li e on t l1e wall fell, 
and then t he i1mer slab ba k to the gaping fissure. A large avalanelie ensued 
with a wonderful color scheme of chocolate colored breaks b eh ind the upper 
r im roek; the bowlclers leapt downwurd until the shower was an invel'tecl V; 
this became a thousand brown gravel casca.cles over the b utt ress; the slide 
grated over the reel bos of intrusive rock in t he wall which mixed its r eel cauli­
flower elouds with the brown oneo that boiled out into the center of the pit. 
Then the elouds softened aucl rocks rolled down the talus slope and a steady 
roar ensued as the slope slid in streams. Au immense scar was left in the 
high wall. 

NcovembeT 28. At about 12:50 p. m. after a forenoon of many small 
avalan ches j ust as on the prececling clay, and from the same west wall, a big 
red dust cauliflower was seen to rise spreacling from west to north, boiling up 
in especialJy hard volutes at t he nor th. At th e bcgiru1in g t here was roar 
from the west. This slide obliterated the lava cone of July in t he bottot1i, 
The fall .had earriecl away another slice of t he western wall back to a fissm·c 
behind the rim, and the dust cloud that shot across the bottom of the pit had 
rushed up the northern wall, leaving it powdered red from bottom to top. 

There was aclcled to t he avalanche a l::rndslide taking clown t he western half 
of the long talus heap. This had streamed forward over the bottom lava field . 

o traee of the cone was left. Th ere was left a delta-like lobate bank or 
terrace, with a long lobe cove1·iug the whole west floor ancl du-ected north, 
and a shorter lobe overlapping the floor south . Coarse blocks fo llowed the 
£1·ontal slopes ancl the top was finer-grained, and relatively flat or undulating. 
The produ t of the landslicle resembled a glacial moraiJ1e. The east half of the 
lava floor remained, overridden-by th e bowlcler bank. TJ1e vacated part of the 
big talus conoid was a slope of fine-grained material with r ock jutting through 
ancl all of the graduation destroyed, from gravel above to bowlders below, 
which hacl existed before, and which still showecl on t he eastern half. Some 
steam came inegulal'ly through the new debris in the afternoon. 

A circuit of the pit was ·made and six of the niJie survey flags of Jnly were 
found stiU in pla e. There were many fresh breaks in t he soil back of the n ew 
western avalanche notch, showiug m ovement 011 the cracks parall el to rim . 
On all sid es of Halemaumau t he grotmd is cracked some clista nce hack, but 
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farthest back on t he west. 'rho we tern. wall st ill appoal'cd l) l' CC&l' ious, with 
outward swcll in o- columns and e.rushecl a.ppea l' UJJ c0. Rocks wcrn falling t hel' e. 
'J'h c odor oi' th ; bl u f urnc a.t tl1 0 north wall was fo m1 il to · be slight, and :L 
raLhCI' in defini te founcl ry sme ll. 

Durin g th i · Jund. lid c as 011 t l_i e ·,prcvious_ d:i,y t hc r? wa~ a prolon aecl troutu­
lous ·cismographie ea.1-thquak e, without 1neh m111:u-y vibration or sha rp phase_s. 
It was not noti ced a t Vo lca110 House, but a clog was observed to leave hr s 
food, r un forward ancl look towarls H a lemaurnau, give a short ba rk and run 
away, all a half-minute befor e th e roar t hat p ~·cccdecl t he d ust-cloud .. T here 
were , cvoral 01' the tremu lous e:p-tbquakes dul'ln g tho da y, corre I onclrn g to 
t he several slides. Th ese prolonged earth quak es w er e of t he type so comm on 
duri11g t he May eruptions. 

November 29. At 2 p . 111. t ho b ig ava l:rn ches and seismic movements ha rl 
ceased. mall fa lls of rnck wor e observed on north an cl we t wa lls. At the 
la nclshde terrace the vapor of th e pit bottom hacl now aclju tecl itself to emerge 
along tho fronta l slope of t he new bank, com ing thro ug h t ho bowlders. 

SEISMOMETRIC RECORD 

During t he month end ed mi dnight, ovembcr 30, 1924, 51 local earthquakes 
we1·e registered at t he Observatory. '£b ese a ncl other earth movements a re 
exhibi ted below. Time is H awaiian tanclarcl, 10 h. 30 111. slower th:m Green­
wich. 'J'he ma,jo ri ty of t he ear t hquakes wcl"e im per ceptible and accornpanioll 
avalanches at t he pjt, 

Local E arthquakes 

November 
1- 1 :21 a . rn. Very feeble. 

8 :16 a. Ill . Veq fc ble. 
1:17 p . m. Very feeble. 
2 :03 p. m. Very feeb le. 
2:04 p . m. V ery feebl e. 
5:07p.m. Very feeble. 
5 :08 p. m. Ve ry feeble. 
9 :57p.m. Vcl'y feeb le. 

2- 2 :08 a . m. S li ght. 
]0:54a. m. V ery feel le. 
11: 01 a. m. Very feeble. 
2:04p. m. Very feeble. 

:35 p. m. Very feeble. 
3- 5 :27 a. m. V cry f eeble. 

3 :44p. m. Very feeble. 
4-- 6:31 a. 111. Very feeble. 

10:04a.m. V ery feeble. 
10:28 a . m. V ery feeble. 
2:35 p. m. V ery feeble. 

5-10:50 a. m. Very f eble ; tremo r 
fo1· 4 minu tes. 

2:25 p. 111 . Very feeble. 
G- 12: 22 -a. m. V ery feeble. 
8- 4 :56 p. 111. Very feeble. 

8 :16 p. m. Feeble. 
!l- 12:58 a. m. Very feel lo. 

10- !l:59 a . 111. Sligh t, accompaniell 
by deep nimble. 

16- 7: 46p. m. Ve ry feeble; tremor 
for 6 mimrtes. 

November 
16- 8:02 p. m. 

9 :08 p. m. 
17- 1~:41 n. m. 

mil es. 

V ery feeb le. 
VCJ"y feeble. 
Ii'eeblc, clistancc 4 

8 :24 a . TTI. Very feeb le; tremor 
con ti nues for 4 minutes. 

20- 9:1 1 p. m. V ery feeble. 
9 :13 p.111 . Very feeble. 
!l:141 .m. Pccble. 
9: 26 p. m. Ve ry feeble. 

24,-- l :52 a. m . V ei-y feeble. 
5 :11. a . m . Very fee l le. 

25- 9 :44 :1. m. Ve ry feebl e. 
27-10:32 a. m. Very feeble. 

10:33 a. m. Ve ,·y feeble. 
10 :3'l :, . m . l• ceble. 

28-10:30 :1. m. Very feeble. 
ll: 55a. m. V ery feeble. 
12 :35 p. 111. Very feeble. 
12:45 p. m. Very feeble. 
12:47 p. 111. Ii'eeble. Co nt in uons 

fot· 3 minutes, ln,rgc aval­
a nche at pit. 

6:25 p. m. Very feebl e. 
8 :03 1),m. Very feeble. 

30- 7: 41 a. rn . Ve1-y feebl e. 
10 :53 p. m. V ry feeble. 
10 :57 p. m. V ry feeb le. 

Spasmodic Microtreme<r 
Thi s typo of t remor was sli ght in November. 

Harmonic Microtremor 
'!'his type o.l' tremor 11":IS nbsent throughout t h mon t h. 

Microseismic Motion 
Th e ampli t ude of rn icroseim s was modm·ate 011 November 16, 20, and 29, and 

sl ight on other cla.ys. 

Tilting of the Ground 
By Wt'cks t hi s movem ent wn s n fo llows, ex p ro. secl as a ngular cha nge ancl 

tlirc('tio11 of motio11 of the pluu,b lin o: 

Novem ber 2- 8 ... . . .. .. . . . .... .. . .... .. . . .. 1.2 scconcl s SSE. 
9-15 ......... .. ... . .. . . , . . . . . . . . . 2.3 seconds SE. 

16-22. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.3 seconds NE. 
23-29 ... . . .... .. . ..... . . .. .. . . . .. . 0.5 second SE . 

T. A. J AGGAR, 
Volcanologist. 

113 



farthest back on t he west. 'rho we tern. wall st ill appoal'cd l) l' CC&l' ious, with 
outward swcll in o- columns and e.rushecl a.ppea l' UJJ c0. Rocks wcrn falling t hel' e. 
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away, all a half-minute befor e th e roar t hat p ~·cccdecl t he d ust-cloud .. T here 
were , cvoral 01' the tremu lous e:p-tbquakes dul'ln g tho da y, corre I onclrn g to 
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KILAUEA 

L•9a,11 d 
Go,,ernnuu.l Ro ff' ~ 
T , ~ul 

Black spot shows location of Observatory. 

All excha11 ges, gifts to librar?, 1,e~-s notes abo ut Pacific Yolcanic a nd 
seismic events, and cone po ndence houlc1 be addres eel HA,~AilA)i' VOL ANO 
OBSERVATORY, Volcano House, Hawaii. 

Th e Observatory is operatecl by th e U. . Geological LU\7 ey, and it,s work 
i suppleme11tecl by the Hawaiian Volcano Research Association. The main 
station is ou the northeast rim of Kilauea Crater. Subordinate seismograph 
stations are operated by the Research Associatio11 under the direction of the 
volcanologi t in Kona, Hilo ancl Hilea. 

The Kilauea station operates horizontal pendulums of the Bosch-Omori type 
ancl receives time by wireless from th e Honolulu Naval Station. Observatory 
Lat. 19° 25' 54.2" N.; Long. ]55° 15' 39.2" ,.V.; Elevation cellar 1214.6 meterR 
(3985 feet). 'fhe Hilo mHl Hilea stations operate normal pendulums and the 
Kona stntion a horizontal penclulurn. Their seismogmrn · are sent to th<J 
Observatory. 

Tl1e Hawaiian Volcano Research Association founclecl t he Observatory in 
1911, trnnsfening t he plant to the GoYernment in 1919, but continuing coopera• 
tion in experimental work by furnishing funds and appa.ratus ancl wo1·kers as 
needecl by the Government Volcauologist. It is a corporation under the laws 
of Hawaii, governed by a boarcl of directors, ancl finan ced by the subscriptions 
of its members and patrons. Its aims are identical with those of the Observa­
tory, namely, (1) To keep record of Hawaiian volcanism, (2) To a ttract vol­
canologic speciali ts to Hawaii, and (3) To promote worldwide knowledge of 
volcanoes ancl earthq11akes ai1d the foundation of more volcano observatories. 
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T ho week ending December 3 at the jnner pit of Kilauea h:d exhjbite1l 
the revival of avalanching reported in the November Bulletin and along with 
this the seismogl'arhs of tlie vb e1·n1to1: showed incre ase in numbers of earth-
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qualies 1·egi1;terecl. There were 11h1etee1i local sois.mic movements for the week, 
and seven of t hese occtrrrcd i TovcmlJPr 28, t he clay of the big inner landslide. 
Simulttmcou"-3 with thC' . lill u I here w;is a shock rcgi ·Luring as prolonged spas­
moc1ic trembling. 

Probably n, variety of causes 1rnitc to st:nt nn avalanching spell. The 
tilt ut this time ha I been southerly, possib ly meaning a lowering of the deep 
lava under the pH, and consequent wi thlhuwal of support to t he structure. 
Other stimuli of b reakdown arc altcrnntions of :unshin and nightly cold, 
high . wiuds and 1·a ins, extraneous eartl,qun.k s, ::rncl the slow readj ustment 
of t ho whol voknuo after the May cli ·tnrb:111 c . 

'£he first third of December was churn terizcc1 by extreme quiet after 
the noisy :,valnnch ing spell. r· '\'ertliclcss, .J.l small r:trthquake: were regi -
terel during the week ending December JO. Mlnny of these were simultaneolll3 
with snrnl l slides in Hal emaum:rn pit, but :,t 8 :~9 fl. Ill. D c•embN 5 a tnrn 
local earthq uake occurrec1, felt :.t Kilnnoa and more strongly felt at i\fonnt.aiu 
View. The seismogrnm indiratecl origin clist.11nco of 11 mi lrs nncl iho pla c 
n1ontionecl is about th:tt distance to the 11orlhcast. The Wt.iug of the ground 
for tl10 wc•ek was slightly southerly or towarcl th vol anic center. 

From D comber 4- to thei·e w 1·c small liilc•s in the pit. oc·c·asio11:d ly 111ak-
i11g clnst ll1at rose aLove tho rim, a11d ihesc chetkc>d w ith observell seismo­
graph movements Hot having tlie sucldo11 beginnings of' local earthqualrns. Tho 
yell ow stains ot' the 11ii floor began to rr-:1ppcar n.flcr the ir ohlitC'l'ation by 
avalanche dust, and the frontal slope of tho terrn.ce clebris left. by tbc 
lanclslide of I ovemher 28 cl Y lopec1 weti ,e s n.nrl steam jets. '£he north wall 
howed fresh broken pla e and du tines . 

The pit at times on December 9 was ompletcly still, without 0Ycn tho 
tinkl e of a slicling pebble, a very mrnsual condition. By the 10th ther'o were 
quiet spells hsti11g more than a hnlf-hour cnch . Hot sulphurou steam ro e 
from a pocket i11 the debris on the west side of tho bottom :rncl there we1·e 
numerous fuming and solfataric era cl, , uot11 bly clry, stninccl with sulplmr 
nrHl sulphntes, about the bottom area. Rome of thorn nppenrecl very hot. 

The next week there were 50 sci ·mi c movements, earthquakes and avn­
lnn che tremors, :rnd nm ong these occ111·1· cl n, 11otablc earthquake nt J0:11 p. m. 
Dcc·omber 14. This wns n qni ck twisting shork mt her p1·olongc,l and generally 
f lt 11 nr the volcano, limitccl to the Kilnuoa, cl istrirt. Ma.ny of tho in t ru ­
me11tnl rccorcls wore prolo11ge,l jnnings simultaneous with nval:lnchos nt Halo­
m:nunau, t ho noise of w hi ch was frequently hoar r at th e ObsCl'va tory, es­
pecially at night. 

A big nvalanch at 12:~0 p. 111. ]) t•crnbor 12 in th mid t of. n southwost­
el'l y storm, sent up snch a cloud of dn8t; as to <'n.\1 c :i muddy r:iin nt ihc north 
side of Kiln.uen c·rnter. 'rho country ll'AS roatcc1 with reel nrncl on t he steam­
ing f lat near tho Sulphm Bank. 

This aval:,rnch e stTippeil t ho north wall of the pit, curried nway t he sm­
veying t::ition anc1 comJ)letcly destroyed the solfatar ic pot in tho upper wall 
t hat hacl bren giving off blue fume for sovornl months. Blue fume wn not 
seen l1 orc thereafter. 

About tbc mid<llc of the month a.valanchcs were coo.nmon , making 1n1111 cr­
ous rnmb lii, gs, sending up clust r loucls, carrying away n pro111011tory :it th 
wrst Purl of tho north sill, nut1 changing the shnpe of t ho north c•ornor oP 
Lhc pit in lucling parts of' the upper rim . '!'horn ·were aJso ch:111g •~ in (,ho 
northeast ,~all. All of Ll1i ;nalnncl1ing culm inatccl a bout tho tim of' t 1t,1 
winter solstice. 'J;he greater number of seismic di ·tur,bm1c H weir of I !in 
avalanche type, the tilting of t he g1·ouncl was to t he sout lt-Honl lt w,•Hf, nnd 
it er ms probabl t h:it there was mngmutic sub. :iclcn •c. 'l'h11 w111•k 011 clin)..( 
December 24 proclucocl 33 local seismic movements of which :rn w11rc1 ol' Lh 
avalanche type. 

])6 

As usunl at th solstirt' large di tinet earthquakes ,voTe r egiste rccl on 
tho eismogruph s both at Kilauea nncl else wh ere, a damaging shock was i·e­
portecl froia ,fopan :i n,l t he J)l'OSS ga vc notice of volcanic outbreaks in Nica­
ragua nml at L::i.ssen Pl'ak in Cal ifornia . 

The l:i t. wo k of December p rcH1ucrll 30 lornl shoch ·, two of t h m f lt 
nn<l nbo'ut h,1lf of them of the 1)rol ongec1 type ehnractoris t ic of Halcmaumn u 
avalnnc·.ho . TiHiug cha11gecl to the northeast. Th e av::i lanches of the encl of 
the month pro<lu cccl grc:itest effect in tl1e st rnit mir1 steep strip of wall 
on th n'ortheast ic1c of Hal emaumnu lying :ibov t he big intrns ivo sill. Here 
rracks hnck of t he rim sho,vecl f r esh movement outlining fres}1ly broken seg­
ments srorcs of feet bark from th e cclire of the p it . '£he ear th wns broken 
along ne<w' steaming c1,acks parallel to tho rim. t one of th ese n, big chasm 
lrn<l caved in reveal in g n c;i vent plunging dowmv:nd at an nng le of 30 do­
g-roes, its n perttrrc> 10 to 15 feet aero s. A slope of clebris led into it. It~ 
roof nncl sides were of brok en mnte!'inl ancl it was so close to the pit, wher e 
:ivahmch in g wns in prog re~s, that the whole mass of ground nppem·ec1 to be 
sctt;ling. A faint sulph ur odor w::is detected at some of th e era ks bnek of t he 
Horth-northwest rim. 

DI SCUSSION, OF SPE CIAL FEATURES 

Volume Relations of tho Explosive En 1ption 1924 
By T. A. Jago-nr 

Lava Sinkings I ' 

It hns been shotwn in earlier Bulletins thnt the cx,plosive eruption of i\fay, 
192±, nt Kilau ea ::111110 11car the en :I of a cycle t hnt ,began in 1913. Th cycle 
ro o to its culminntion wiit:h lnvn outpouring on both i\ifnnnn Loa nnrl J{'iJ,nncn, 
nnc1 c1oclinec1 after 1919 with a succession o.f suclclcn 1avn sinkings and en ­
largements of Hairmnuma'u. Sin h ii1gs were r estorec1 by intervening risi11gs. 
Even t l1 e fin al explos ive crash, i t.self ::i sinking, was follo,v-ecl in t wo months 
by inflow of lnva at tl1 e pit.. No,\y prolo11g-ed quiet has en uec1. Th e cyc1o 
hacl. reve:ilecl successive flow ve11ts 011 ]Joth fauna Loa nncl K ilauea pro­
gre sivcly lower. :Wh en the bvn chopped below wntcr-lovel i.ns iclc the mom1-
ta.in s, oxplosio11s worn superaddecl to avalanches aJt Halemaum:rn, anc1 the pi t 
wn ngain enormously enlargec1 byi eng'ulfn1cnt. 

Volume Removed b~.; Explwion 
'fh volume of ro ck removed from the pit by explosion is c:tsilv conipu ted 

from the nron ancl t hickness of the deposits, nncl the co nclcnsation of the 
loose ash 11eek<1 to r estoTe it to th e r1 nsity of hnsa,lt. Without such con.­
a 11sation, tak ing the kncl'w11 thicJrness of nsh i11 fom clirectio11s nn rl t he 
probable nr ens covcl'ecl n.t rli stni1ces 200 feet tn 20 miles from the pit, l\fr. 
Fin ch nl'rivo(1 ,at a mnximum of 58,300,000 cubic feet. Calling the spc ific 
gravity of thr nsh ] .4 a11cl of the rock 2.8, the i·ock wou1cl or.cupy half tho 
vollnue of t he loose matter, or 29,J 50,000 cubic fc t. By two other assumptio11s 
in computnt ion 'WC i11rlepe11clently :figured t h totnl bowlcl ers, gravel and ash :it 
26 million rt.ml 2 million cubi c feet of rock. Th e mcnn of the three estimaltc · 
woulc1 be 27,710,000, or in rotm rl numbe1·s 2 million cuhic, feet (793,000 cu,bic 
mete1·s) r emoved explosively iii ~foy, 1924. 

Volume Removed by E ngulfment 
The total volume of rock r <'movcc1 from Hnl em,n'rnnau, measurccl as a 

.funnel-shapecl cavity before and nftcr t he 1'.{ay cniption , wns -approximately 
7,120 million cubi r fcc•t (202,000,000 rubic rnete1·s ) . This was computed ns 
fo llows : 

Ell iptical ar ea pi t ,apertul'e l\frly 1 .. . . .. . . 2000xl:i00x 500 f •et 
Elliptical ar ea pit npertm c 'L:1y '.lO . . ...... 3400x3000xl" 00 feet 
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ragua nml at L::i.ssen Pl'ak in Cal ifornia . 

The l:i t. wo k of December p rcH1ucrll 30 lornl shoch ·, two of t h m f lt 
nn<l nbo'ut h,1lf of them of the 1)rol ongec1 type ehnractoris t ic of Halcmaumn u 
avalnnc·.ho . TiHiug cha11gecl to the northeast. Th e av::i lanches of the encl of 
the month pro<lu cccl grc:itest effect in tl1e st rnit mir1 steep strip of wall 
on th n'ortheast ic1c of Hal emaumnu lying :ibov t he big intrns ivo sill. Here 
rracks hnck of t he rim sho,vecl f r esh movement outlining fres}1ly broken seg­
ments srorcs of feet bark from th e cclire of the p it . '£he ear th wns broken 
along ne<w' steaming c1,acks parallel to tho rim. t one of th ese n, big chasm 
lrn<l caved in reveal in g n c;i vent plunging dowmv:nd at an nng le of 30 do­
g-roes, its n perttrrc> 10 to 15 feet aero s. A slope of clebris led into it. It~ 
roof nncl sides were of brok en mnte!'inl ancl it was so close to the pit, wher e 
:ivahmch in g wns in prog re~s, that the whole mass of ground nppem·ec1 to be 
sctt;ling. A faint sulph ur odor w::is detected at some of th e era ks bnek of t he 
Horth-northwest rim. 

DI SCUSSION, OF SPE CIAL FEATURES 

Volume Relations of tho Explosive En 1ption 1924 
By T. A. Jago-nr 

Lava Sinkings I ' 

It hns been shotwn in earlier Bulletins thnt the cx,plosive eruption of i\fay, 
192±, nt Kilau ea ::111110 11car the en :I of a cycle t hnt ,began in 1913. Th cycle 
ro o to its culminntion wiit:h lnvn outpouring on both i\ifnnnn Loa nnrl J{'iJ,nncn, 
nnc1 c1oclinec1 after 1919 with a succession o.f suclclcn 1avn sinkings and en ­
largements of Hairmnuma'u. Sin h ii1gs were r estorec1 by intervening risi11gs. 
Even t l1 e fin al explos ive crash, i t.self ::i sinking, was follo,v-ecl in t wo months 
by inflow of lnva at tl1 e pit.. No,\y prolo11g-ed quiet has en uec1. Th e cyc1o 
hacl. reve:ilecl successive flow ve11ts 011 ]Joth fauna Loa nncl K ilauea pro­
gre sivcly lower. :Wh en the bvn chopped below wntcr-lovel i.ns iclc the mom1-
ta.in s, oxplosio11s worn superaddecl to avalanches aJt Halemaum:rn, anc1 the pi t 
wn ngain enormously enlargec1 byi eng'ulfn1cnt. 

Volume Removed b~.; Explwion 
'fh volume of ro ck removed from the pit by explosion is c:tsilv conipu ted 

from the nron ancl t hickness of the deposits, nncl the co nclcnsation of the 
loose ash 11eek<1 to r estoTe it to th e r1 nsity of hnsa,lt. Without such con.­
a 11sation, tak ing the kncl'w11 thicJrness of nsh i11 fom clirectio11s nn rl t he 
probable nr ens covcl'ecl n.t rli stni1ces 200 feet tn 20 miles from the pit, l\fr. 
Fin ch nl'rivo(1 ,at a mnximum of 58,300,000 cubic feet. Calling the spc ific 
gravity of thr nsh ] .4 a11cl of the rock 2.8, the i·ock wou1cl or.cupy half tho 
vollnue of t he loose matter, or 29,J 50,000 cubic fc t. By two other assumptio11s 
in computnt ion 'WC i11rlepe11clently :figured t h totnl bowlcl ers, gravel and ash :it 
26 million rt.ml 2 million cubi c feet of rock. Th e mcnn of the three estimaltc · 
woulc1 be 27,710,000, or in rotm rl numbe1·s 2 million cuhic, feet (793,000 cu,bic 
mete1·s) r emoved explosively iii ~foy, 1924. 

Volume Removed by E ngulfment 
The total volume of rock r <'movcc1 from Hnl em,n'rnnau, measurccl as a 

.funnel-shapecl cavity before and nftcr t he 1'.{ay cniption , wns -approximately 
7,120 million cubi r fcc•t (202,000,000 rubic rnete1·s ) . This was computed ns 
fo llows : 

Ell iptical ar ea pi t ,apertul'e l\frly 1 .. . . .. . . 2000xl:i00x 500 f •et 
Elliptical ar ea pit npertm c 'L:1y '.lO . . ...... 3400x3000xl" 00 feet 
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Area. pit May 1 ....................... .. . 2,200,000 square feet 
Area pit Ma.y 30 ...... ... ...... . .......... 8,000,000 square feet 

Taking clepth of pit 20% less than act'un.lly o·bservecl to allow for funnel 
taper : 

Depth pit May 1. ........... 400 feet 
Depth pit May 30 ........... 1000 feet 
Volume pit of May 1............ 80 million cubic feet 
Volume pit of May 30 ............ 8000 million c11bic feet 

'fhe rock lost ,between the two elates was tho diJTorence betwe n these two 
figures, or 7,120 million cubi c fcqt. 'l'his was lost partly hy explosion upwaTd 
and partly by engulfment clown,varc1. 

But we hav e computed the explosion matter as 2 million cubic feet, or 
four-tenths of one per cent of tho rock lost. 

In other words, engulfment removecl from Ha.lo.ma.umau 253 times ns mu ch 
1·oclc a explosion rl icl. We might quaclrnple tho e timate of ej rtion procluds, 
:incl still have engulfment of 0Y0r seven billion cu,bic feet. '!'It crater pit 
was enlarged fourfolcl in 1924, ll0t by the nttrition ancl ejection clue to gn 
rushes, but by colla.pse of the wall in to a void below, just as it was cnl:ugocl 
by :oll:tpse rcpeatcdl)'. beforn in 1913, 19] , 1919, 1920, 192], grcatl:v in Hl2'.l ancl 
again m 1923, all without explosions. The explosive emption was n1cr ly an 
i nciclent in a. mcclt:rni'sm of engulfment. · 

'imi,lar sulbsiclenc~ is shcrwn in the pa.sit history, 1790, 1 23, J 6 , ]8 6, 
:md Apnl, 1924, affecting lJoth the Kila'uea sin•k ai1cl the Punl\. shoreline. Aiicl 
1.he sink count1·y itself is geologic::tJly a subsided area for sevcrnl square mil s 
outsiclc of Kilauea crater. 

Depth of Engulfment 

For calling my at~en tion to th . difference in volumes b tween ejection 
nn c1 engulfment I :nn rnc1cl tcd to Mr. R. H . Finch, meteorologist at the Ob­
t;orvatory. l\,Cr. Finch further pointed out that if the volumo ong'ulfod 1Ycre 
1·0111putecl as filling an upright shnft of cliameter equal to t he bottom of the 
pit of May 30, this shaft would reach clown over 3000 f et.. CrLlling tho av­
c1·age bottom of the present pit 2700 feet above s a-level, this woulcl i·eq'uire 
the lava rolumn to withclra,w at least 300 feet bclO"lv s n-lovel if the shaft is 
conceived ns a cyli.ncler I ack ed BOlicl with the engulfed material above the 
rrtrea.ting la.va. As H coulcl 11ot be packecl solid, nncl also as it probably nar­
rows, 1.he clcpth of Cllg ul fmen t was still greater . 1'hc 011ly alternative i · for 
fhc lava chamlber to widen out clo,vnward, 111Hl for tl1 broken matter to 
founder in a sea of melt. 'fhis alt rnativc is not likely at those shallow 
rl pths. 

Rate of Return of the Lava 
'l'hnt t he shaft was not pa keel soli cl was shown by t he return of the 

lavrL up the "wall crad, 11 in July. Thnt is, the slag appeared spurting 
l It ro'ugh lateral talu . Rising a a glassy froth impellecl by expanding sul­
phurous ga cs, it percolated through crevice of the engulfed breccia. This 
flui \1 especially followccl the bounclaq wall, whorn a slight lift of the fill oponH 
:i ('ll'Cular chasm bet\1·een the fill and tl1c wall, if th wall tapers a n. fu1111ol. 

11cl tho lnva pushing up wanl cakes the fill and li'flts it. 
H the lava about :NC:ty J began r ising- from a depression 300 fot,t lwlow 

RC"n-lcvcl, the explosions would c1wi11cllo ns the rising lavn fillc<l mid HC'l\li\d fh 
wnt 1·-hoiler. From l\fay 1 011 the explosions cl:,vincllccl. Thl' ]nvn nppulll'<'l l 
i11 the pit at el?".atio11 2400 ~cet above sea-level on July 19. ' l'h Hn d11 f t•H 1-(ive 
HM a rate of. nsmg of 44 feet per clay. At this rate th tnp nl' fh 1, lnva 
<•olumn pa sod soa-lcv 1 in its upward progre s M~'ly 25, wl1on f hn IH1:tvior C\X-
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plosions stopped. On June , wllen tho last traces of explosion ceased, the 
la.va woul cl have been over 600 feet above sea-level, an elevation proba'bly 
fal' above t he grou11cl-wa1tcr ta.ble for this poro us mo'untain. 

Forty-four feet per clay is a rcnso1rnble rate for recovery of lava in con­
finc(l (lucts. l~npicl recovery a.t 30 feet J)Cr clay for three weeks in the open 
Jlit happl'nC'cl nf.t r uclclcn collap c of November 2 , 1919. Anll this 1919 
instance sho"·od that such imonccliato rncovcry by effervescence is habitual 
with lava thait has been rclicvccl of pros ure. The re~icf of pressure on t hat 
oeca ion was proYC<l by the yielclin<Y of the mountain ancl the opening of 
tho Kau Desert Tift. 'l'hc relief of p rcss'ure i11 1924 was proved by the yielding 
of. the mountain and the opening of the Kapoho rift. Reuce the subsidence 
block of Puna shoreline, the cal'thquake ancl the gaping chasms of April. 

Mechn.nism of Engulfment 
Engulfment appeal's to be a. vital 1noccss in Hmvaii:lll volcanism. It re­

quires (1) a mechanism for breaking open s11btorranean voids, (2) a succession 
of coll:i.pscs whereby billio11s of cubic fc t of rater rock full tho'usa.nds of 
feet into voicls, (3) a rela.tion of th s mechanisms to underground lava th at 
appears to be always rcacly with its ga tonsioll, l)Ut seeking a path of lea.st 
roststance. 

Relation of Engulfment to Overflow 
. A rough estimat e of volume for all the lnva ontpomings of both Kila.uea 
a.ml l\fauna. Loa during th last clccacle, by the method of approximate area 
and th ickness, give· 1he followi11g results: 

Kiln11ca ftoor 1918-3 1 ... . ...... ... 800 million eu. ft. (22,700,000 cu. meters) 
Kilauea, Kau Desert ]919,20 ...... 500 111.illion c u. ft. (14,200,000 cu. m:et er.s) 
l\'fH'm1u Loa, Alika flow 1919 ..... 1500 million CU. ft. (42,500,000 cu. maters) 
Ma'una Loa, Kahuku flow 1016 ... . 1000 million u. ft . (2 ,300,000 cu. meters) 
Ma.un a Loa, }V[olrna,weowco ]914 .. . 500 million cu. ft . (14,200,000 cu. meters) 

Total. ............ . .. 4 billion, 300 million cu. ft. ( 121, 00,000 cu. meters) 

'!'he totnl outpouring, then, of both vol~anoes for t he decade was much 
]c s than the ·even billion cubi c feet of engulfment at Halcmaumau in May 
]924. But this was on ly one engulfment of severnl. There ,vere succe.ssivo 
collapses with enlargement of Iralcmauma'u in 1919, 1920, 1921, 1922 and 1923, 
not to mention the subsidence of ground at Kapoho iJl April, 1924, of perhaps 
600 million cubic feet. We have no measurccl record of what engulfments took 
place on auna Loa, nor of what changes of level in the s'mnrmit of Kilauea in 
the last three years prove clown-sill-king of fault b lo cks. The tilt 111easure­
me11ts at the Ob ervatory indicate s'uch subsicloncc. .All of these collapsings 
Mrount for many billion cubic feet more of matter engulfed and of voids to 
be accountecl for. 

P:ucllthctieally, it; is " -orthy of 11ote that the tr ivial explosion ou tput of 
2 million cuhic feet is negligible in comparison with any one of the above 
Java. effusions. 

. ~'111 o.f t his 1 ad to ~he s:irpri. ing onclusion tha.t ithc explosive eruption of 
Kilauea m ].924: was p1·nnanly a. coll:ips that left a ·voicl in the rater 250 
times greater than _ the: bulk thrown out explosively, :mcl nearly twice a.s great 
as all lhc lava em.i/ttecl from both :\Iam1a Loa and K'ilauca in the last clecacle. 

Volume of Kilauea Crater Fill 
The ll rprise.s coJltainccl h1 the foregoing lecl to an estimate of what 

volume of l:iva had vourecl in to ~he grc~ter crater of Kilauea . Ta.king only 
the cen hny 1 23 to J 921, ancl d1srcganhng the eollnpscs (s'uch as 186 and 
1 6 which were large), what is tho cliffc1·m1cc of ,lrnlk between t.he big 
crater of 1823, th bottom of which was 1700 feet b low Uwckahun a bluff, and 
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Area. pit May 1 ....................... .. . 2,200,000 square feet 
Area pit Ma.y 30 ...... ... ...... . .......... 8,000,000 square feet 

Taking clepth of pit 20% less than act'un.lly o·bservecl to allow for funnel 
taper : 

Depth pit May 1. ........... 400 feet 
Depth pit May 30 ........... 1000 feet 
Volume pit of May 1............ 80 million cubic feet 
Volume pit of May 30 ............ 8000 million c11bic feet 

'fhe rock lost ,between the two elates was tho diJTorence betwe n these two 
figures, or 7,120 million cubi c fcqt. 'l'his was lost partly hy explosion upwaTd 
and partly by engulfment clown,varc1. 

But we hav e computed the explosion matter as 2 million cubic feet, or 
four-tenths of one per cent of tho rock lost. 

In other words, engulfment removecl from Ha.lo.ma.umau 253 times ns mu ch 
1·oclc a explosion rl icl. We might quaclrnple tho e timate of ej rtion procluds, 
:incl still have engulfment of 0Y0r seven billion cu,bic feet. '!'It crater pit 
was enlarged fourfolcl in 1924, ll0t by the nttrition ancl ejection clue to gn 
rushes, but by colla.pse of the wall in to a void below, just as it was cnl:ugocl 
by :oll:tpse rcpeatcdl)'. beforn in 1913, 19] , 1919, 1920, 192], grcatl:v in Hl2'.l ancl 
again m 1923, all without explosions. The explosive emption was n1cr ly an 
i nciclent in a. mcclt:rni'sm of engulfment. · 

'imi,lar sulbsiclenc~ is shcrwn in the pa.sit history, 1790, 1 23, J 6 , ]8 6, 
:md Apnl, 1924, affecting lJoth the Kila'uea sin•k ai1cl the Punl\. shoreline. Aiicl 
1.he sink count1·y itself is geologic::tJly a subsided area for sevcrnl square mil s 
outsiclc of Kilauea crater. 

Depth of Engulfment 

For calling my at~en tion to th . difference in volumes b tween ejection 
nn c1 engulfment I :nn rnc1cl tcd to Mr. R. H . Finch, meteorologist at the Ob­
t;orvatory. l\,Cr. Finch further pointed out that if the volumo ong'ulfod 1Ycre 
1·0111putecl as filling an upright shnft of cliameter equal to t he bottom of the 
pit of May 30, this shaft would reach clown over 3000 f et.. CrLlling tho av­
c1·age bottom of the present pit 2700 feet above s a-level, this woulcl i·eq'uire 
the lava rolumn to withclra,w at least 300 feet bclO"lv s n-lovel if the shaft is 
conceived ns a cyli.ncler I ack ed BOlicl with the engulfed material above the 
rrtrea.ting la.va. As H coulcl 11ot be packecl solid, nncl also as it probably nar­
rows, 1.he clcpth of Cllg ul fmen t was still greater . 1'hc 011ly alternative i · for 
fhc lava chamlber to widen out clo,vnward, 111Hl for tl1 broken matter to 
founder in a sea of melt. 'fhis alt rnativc is not likely at those shallow 
rl pths. 

Rate of Return of the Lava 
'l'hnt t he shaft was not pa keel soli cl was shown by t he return of the 

lavrL up the "wall crad, 11 in July. Thnt is, the slag appeared spurting 
l It ro'ugh lateral talu . Rising a a glassy froth impellecl by expanding sul­
phurous ga cs, it percolated through crevice of the engulfed breccia. This 
flui \1 especially followccl the bounclaq wall, whorn a slight lift of the fill oponH 
:i ('ll'Cular chasm bet\1·een the fill and tl1c wall, if th wall tapers a n. fu1111ol. 

11cl tho lnva pushing up wanl cakes the fill and li'flts it. 
H the lava about :NC:ty J began r ising- from a depression 300 fot,t lwlow 

RC"n-lcvcl, the explosions would c1wi11cllo ns the rising lavn fillc<l mid HC'l\li\d fh 
wnt 1·-hoiler. From l\fay 1 011 the explosions cl:,vincllccl. Thl' ]nvn nppulll'<'l l 
i11 the pit at el?".atio11 2400 ~cet above sea-level on July 19. ' l'h Hn d11 f t•H 1-(ive 
HM a rate of. nsmg of 44 feet per clay. At this rate th tnp nl' fh 1, lnva 
<•olumn pa sod soa-lcv 1 in its upward progre s M~'ly 25, wl1on f hn IH1:tvior C\X-
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plosions stopped. On June , wllen tho last traces of explosion ceased, the 
la.va woul cl have been over 600 feet above sea-level, an elevation proba'bly 
fal' above t he grou11cl-wa1tcr ta.ble for this poro us mo'untain. 

Forty-four feet per clay is a rcnso1rnble rate for recovery of lava in con­
finc(l (lucts. l~npicl recovery a.t 30 feet J)Cr clay for three weeks in the open 
Jlit happl'nC'cl nf.t r uclclcn collap c of November 2 , 1919. Anll this 1919 
instance sho"·od that such imonccliato rncovcry by effervescence is habitual 
with lava thait has been rclicvccl of pros ure. The re~icf of pressure on t hat 
oeca ion was proYC<l by the yielclin<Y of the mountain ancl the opening of 
tho Kau Desert Tift. 'l'hc relief of p rcss'ure i11 1924 was proved by the yielding 
of. the mountain and the opening of the Kapoho rift. Reuce the subsidence 
block of Puna shoreline, the cal'thquake ancl the gaping chasms of April. 

Mechn.nism of Engulfment 
Engulfment appeal's to be a. vital 1noccss in Hmvaii:lll volcanism. It re­

quires (1) a mechanism for breaking open s11btorranean voids, (2) a succession 
of coll:i.pscs whereby billio11s of cubic fc t of rater rock full tho'usa.nds of 
feet into voicls, (3) a rela.tion of th s mechanisms to underground lava th at 
appears to be always rcacly with its ga tonsioll, l)Ut seeking a path of lea.st 
roststance. 

Relation of Engulfment to Overflow 
. A rough estimat e of volume for all the lnva ontpomings of both Kila.uea 
a.ml l\fauna. Loa during th last clccacle, by the method of approximate area 
and th ickness, give· 1he followi11g results: 

Kiln11ca ftoor 1918-3 1 ... . ...... ... 800 million eu. ft. (22,700,000 cu. meters) 
Kilauea, Kau Desert ]919,20 ...... 500 111.illion c u. ft. (14,200,000 cu. m:et er.s) 
l\'fH'm1u Loa, Alika flow 1919 ..... 1500 million CU. ft. (42,500,000 cu. maters) 
Ma'una Loa, Kahuku flow 1016 ... . 1000 million u. ft . (2 ,300,000 cu. meters) 
Ma.un a Loa, }V[olrna,weowco ]914 .. . 500 million cu. ft . (14,200,000 cu. meters) 

Total. ............ . .. 4 billion, 300 million cu. ft. ( 121, 00,000 cu. meters) 

'!'he totnl outpouring, then, of both vol~anoes for t he decade was much 
]c s than the ·even billion cubi c feet of engulfment at Halcmaumau in May 
]924. But this was on ly one engulfment of severnl. There ,vere succe.ssivo 
collapses with enlargement of Iralcmauma'u in 1919, 1920, 1921, 1922 and 1923, 
not to mention the subsidence of ground at Kapoho iJl April, 1924, of perhaps 
600 million cubic feet. We have no measurccl record of what engulfments took 
place on auna Loa, nor of what changes of level in the s'mnrmit of Kilauea in 
the last three years prove clown-sill-king of fault b lo cks. The tilt 111easure­
me11ts at the Ob ervatory indicate s'uch subsicloncc. .All of these collapsings 
Mrount for many billion cubic feet more of matter engulfed and of voids to 
be accountecl for. 

P:ucllthctieally, it; is " -orthy of 11ote that the tr ivial explosion ou tput of 
2 million cuhic feet is negligible in comparison with any one of the above 
Java. effusions. 

. ~'111 o.f t his 1 ad to ~he s:irpri. ing onclusion tha.t ithc explosive eruption of 
Kilauea m ].924: was p1·nnanly a. coll:ips that left a ·voicl in the rater 250 
times greater than _ the: bulk thrown out explosively, :mcl nearly twice a.s great 
as all lhc lava em.i/ttecl from both :\Iam1a Loa and K'ilauca in the last clecacle. 

Volume of Kilauea Crater Fill 
The ll rprise.s coJltainccl h1 the foregoing lecl to an estimate of what 

volume of l:iva had vourecl in to ~he grc~ter crater of Kilauea . Ta.king only 
the cen hny 1 23 to J 921, ancl d1srcganhng the eollnpscs (s'uch as 186 and 
1 6 which were large), what is tho cliffc1·m1cc of ,lrnlk between t.he big 
crater of 1823, th bottom of which was 1700 feet b low Uwckahun a bluff, and 
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the crn ter. of 1921 fill etl to ovcr:flo,\'in g, wheit Hal crnaurna u was only 300, foot 
below Uweluthnna 1 

Trea t i11 g the fill as a cyl incler 8000 feet in diameter and ) 200 feet high, 
which is conservative when one considers that th black led ge of 1823 was 
bui·ied •by :rn elliptical fill nearly three miles long, with a dome-shnped sum­
mit 1400 feet above the bottom of ) 823-the bu lk is GO billion, 319 million 
cubic feet ( J,708,000,000 ei.~bic m eters) . 

This is the in:flow of a century into Kila uea natcr, filling it with a 
wcclge of h eavy rock. In volume i,t. is qua! to tw lv 1'\'f a unn Loa flows each 
~0 miles long, 1 mile wide ai,d 10 feet clcep. In other worcl · the fill of 
Kilauea in a c ntury hns about equalled the :flow outp'ut of :Manna Loa in a 
ce ntury. '.l'his also is a surp ri se, for Kil,1u a !,as been uppos cl to be rela­
tively unpToductive as compnrncl wjth M'i,iuna Loa. Ancl t his takes no account 
of t he several collapses that clump ecl th o fill into the interior of- tho mountain 
and requirccl extra :flowfog to heal the wound. Moreover it takes no accou nt of 
!,ho K ilauea outflows of 1823, 1840, 1868 and 1920. Counting all of t hese, 
the lava outp'ut of Kilauea may have equalled that of }/fauna Loa. Mhuna 
Loa also iw.s incr eased the fi ll of its summit cn1ter. To Ru ch extc 11 L :is it h:is 
pnrall elecl Kilauea in crater fil1ing, it has maintainecl its supremacy. 

Weight of Kilauea ,Crater Fill 
What is the weight of sixty and a thircl billion cttb ic foot' of bnsnlt9 At 

12. cubic feet to th e ton, the weight is 4 billion 71 2 mi ll ion tons (4 bill ion 
275 million metric tonnes or miJli eTs) . This is t he weight of a centmy's filling 
in Kilauea cr:itcr. Of this one :lllcl a thir cl per' cent (1.3%) of th e totn.l wns 
pi! d on top of th e h eap bctw en 1918 and 1921, the g r •at overf lows oE J9U) 
nutl )921 aggregating- abo ut 63 million to11 . 

Advisedly I hav e spolrn11 of this fill ns a wedge. Jt is the w·cclgo-shapecl 
occ'up::rnt of the angle in plan of a system of uptigh t fissmes, with the thin 
t•dgo of t h o wedge pointecl clo,v:nwarcl. '.l'hc K'ilanca, Ma u11:i Loi,, and H aleak ala 
natcrs· nTe each at th e npex ·of m ee'tin g- fi ssu res. Tho wedge !boars clowmvard 
at the benr~ in a cra ck t hat has yieUed to movcm cn t from ti:me immemorial. 
I n Kilauea i t bears dow11 ·with a prnssnrn growth of 11 :nly J1vo billion tons to 
I ho century , five hunclrecl million to tl1 docncl . And l)y proj ction clown~vard 
of tho f mmel-shnpecl wrtlls th is presslll'e-growth take effect on inclined planes 
from 10 to 25 clogrces from the vert.icnl, nnc1 on •!L 'bottom nren tlrn,t :must 
n:nrow down to a ,7or _y sminll unit. Th o actual wedge is vastly h eavier than 
lho century 's nccumulntion, for t he crater bottom n-fter tl1e draiiiage of 1 23 
had a circumference of six mile , an tl wa itself the top of the weclge, remnant 
from 1790 and )823 collapses. In Kilau ea the cr:w1,s that meet at the crateT 
nro the Kau Desert ri f t :rn rl. t he P una, 1·ift. In ifauna Loa t hey ai·e t he 
Kah nku rift and the Hilo ri£t. 

Suggested Mechanism of the Cra ter Fills 
These rifts a1· the so urces of outflow·. Th e usual seq uence is ac/tivity of 

flowing ::md filling at t he crate r, then n breaking open of th rift and n, 
flow from the ft:rnk of U1e 111ountain, with cc sation or lowering of cra ter 
nrtivity. 

When the writer finit t ud i cl Vesuvius :tnrl Manna Loa, ho wns 1b:dfl •11 to 
11i·ro unt for the 011cni11g of the flunk rift. Hydrostatic press'ure of favr~ novl'l' 
,~ t• 111etl a, satisfactory en.use, for there nrc many events wherein it, npp<'lll'H 
lhn t, tl,e mountnin yields inc1openr1ently, n11d th e lava follows. In ll nlo1111n11111rn 
Hh1ki11g :1 ro vo1·y sudrl en :rn d from all sorlts of levels, illld flnnk ou t fl ow, 1•Pp1·1• · 
Hr11 l c(l on ont' occasion hy n, hyd ro tatic lov l iTT the pit, docs 1iot, ro 11 HiMt1111l ly 
11rr•ompnny a second or thinl rise to the sn<111 1 vol. AftN lit vn li 11H flowccl 
1111rl c·ongi?nl cl nt n :flnnk vent, that orifi ct' clocs 11ot u sunlly tlow 11g11i11 i 111101 h r 
1•1·11ck op ns, tho 110:,qt time that rift ~)clt c11tors into n.ctiviLy. 
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This yieldh1g or th e miou11t:liJ1 along clefin it.e rifts converging at t~c 
crater implies gro wth of ten:ion . P r essure-growth of faul t-block wedges rn 
tho r ift belts would help create tension. 'l'he volcanic r ifts of H aw-aii are 
places of '' gral en'' faulting, or l)lock subsidence. 

Levels run from t he sea to Ki lauea in 1912 a11d 1922 show change, ·whereby 
the Ki lnuea crater fl oor wont clown two foct, nnd t he marginal country up two 
feet, i11 the ten years. 'rho lift was t hree feet at Cone Peak, sot~thwest . ?f 
Kilaucn, ad j acent to t he maximum gapi11g 'lf era k6 of )920, when Hal mau-
111n11 l01Vc1' cl u11<l the flank openecl at the Knu Dcse1·t. (Kilauea sheet, U. R 
Geological S1uvcy, ed it ion s of lfll2 :ind 1934.) The lowering of the crate r 
:floor ,1·as greater wt a, bench m.ark near Halc111aumau th an at 0110 farther awa.y. 

This ::tppenTs to show that nt th time of high lnva pressure 1910-20 t he 
carapace or shell of the mountain ·wus swoll en upwarcl; nnd t,h weclgc of tho 
cratt'1· fill, the Ki lau0a :floor, was weighted down w:ijth the overao~v of Ralc­
maumau in ]!) 18-19. These :flows hnd lJomccl over t l1 0 floor for an aggregate of 
11i no mont hs. 

Illustration of the Mechanism 
Th e mo t dram ati c collapse of th l:iva in tho fu·c-pit, ovcmber 2 , 1919, 

occmT d just after the i\lf:am,n, Lon fl ow c•ensea, ancl while a YOlllll'.Unous flow 
wns pouring up bol'Clcr c:ra ·ks of. lJ nl mn'um.au pit. The pit n·:ts full to th o 
brim nnc1 its lavn Jil j w:is p:ll'tly lakes nn tl p:u-tly dom cl Hoors and crags. 
'rhe fl ow swept t hron gh tu11ncls to a grer~t- ficl<1 of new lava on the border of 
Kil an en, floor which it 1,ad brc11 fcccling for , even months. 

'Ihe sul idc11cc c:im witl,out warning at 2 a. m. with swarms of earth­
qu akes, nn<'l the whole hLvn column in tho pit sank 400 feet in an hour ancl 
a qu,nter, like al iston into n cylinclcr. I nst:rntly t he o'utflow coa.sccl . Crags, 
:floors a11cl lnkes went clown en masse nmid glowing avalanches from the 
walls. 'J'h e lava rmMLle left nt the bottom1. l)cgan to rise immediately 30 feet 
per ll ny fo1· t hrec weeks. There wns noticecl at once in tlle wnll of t he pH 
on t·he southwest si d a lo11g upri ght crack, with "ape wicl ning downward. 
Tho outcrop of this crnrk on the lavn fi el cl above, 200 yar'ls outside of the 
pi t , immerliately developei! :i snlphurous, Rmoking .solfatarn. 1 

'l' he snbsidencc , ('emecl to imply ,th nt the :1iiauna Loa lava hacl withdrawn 
to a depth that ca'usecl sympathetic wi t hdrn,wnl ten rlcncy at IInl m amnau. Th e 
Sll(lclen chop seemed to imply t hn t t he withclrawal of lava support in t he pit 
hncl actecl us trigge1· for re lensing the down wnrd. pressure of the Kil,aucrt 
wcclge. The alignment of th(' rr:-trlc scc,mecl to imply that t ho rift ·zone of 
t he Knu Desort h ncl yielcli?cl to t he wcclgc, openocl s ubterrm,eously, ancl s'udclenly 
drnined Hnlemaumau. '.l'he gnpb,g do,1111warcl of the crack seemed to im1)ly 
that tho Kilauen fault block lrncl brokPn :m 1 sottlod croolledly. 

'l'hon i.n threr weeks the l,tva r o c nearly to the brim, buTSt ou t t hrough 
tho solfntnrn. on t he Kilnuca flo or, then hroko t in ugh th e newly opened rift 
in the cles rt, tho nclrlccl weight of t ho tloo,l pnsherl the ,,·edge deeper, nnd 
t here was a11othc1· earthq uak e swn nn with av'llm1ch0s from the •1Yekahuna fault 
cliff tlrnt bound the weclgc on the west,. •r11en tho desert rift yawnecl open 
i!ay by clny 11e:1r Cone Peak five, ten and fif t een feet, gaping upward. Finally 
rarnc the closc1,t flows on th snme fissure four , six nnd 11inc miles clown t he 
mountain flank. 

A su:bs idence iH Hnlcnwnmnu resc111bling 192-lc was presented by the 
rrisis of :Hay 13 to 30, 1922. From n levrl 50 feet below r im the lnva lakes, 
floors r111d crngs, which hrul hccn Tising- fl foot p er dn~,, lowcrecl 900 feet with 
an accel01·:1tion from Jl fret to J OO .feet 1 er dnr. The topography of the 
flom· mai11ta i11 ecl 1ls intl'grity as it s:111k until thr top of the p istc>n was 
~mothcrecl UJHlcr nvalnncli es. 'rhe rim f~ll in, tl1e pit enlarged, ::mcl the eclge 
was left cracked m1cl 01·crhnnging. Imm ediately lava appear d i.J.1 Plmn. pit 
craters eigh t mile n'Wny :incl t.he11 became quiet, l eaving the mountain in 
tension . This wns provccl h:v 1·ctm·n of lava to Hnlemnumau soon thereafter. 
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the crn ter. of 1921 fill etl to ovcr:flo,\'in g, wheit Hal crnaurna u was only 300, foot 
below Uweluthnna 1 

Trea t i11 g the fill as a cyl incler 8000 feet in diameter and ) 200 feet high, 
which is conservative when one considers that th black led ge of 1823 was 
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cubic feet ( J,708,000,000 ei.~bic m eters) . 
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Weight of Kilauea ,Crater Fill 
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from 1790 and )823 collapses. In Kilau ea the cr:w1,s that meet at the crateT 
nro the Kau Desert ri f t :rn rl. t he P una, 1·ift. In ifauna Loa t hey ai·e t he 
Kah nku rift and the Hilo ri£t. 

Suggested Mechanism of the Cra ter Fills 
These rifts a1· the so urces of outflow·. Th e usual seq uence is ac/tivity of 

flowing ::md filling at t he crate r, then n breaking open of th rift and n, 
flow from the ft:rnk of U1e 111ountain, with cc sation or lowering of cra ter 
nrtivity. 

When the writer finit t ud i cl Vesuvius :tnrl Manna Loa, ho wns 1b:dfl •11 to 
11i·ro unt for the 011cni11g of the flunk rift. Hydrostatic press'ure of favr~ novl'l' 
,~ t• 111etl a, satisfactory en.use, for there nrc many events wherein it, npp<'lll'H 
lhn t, tl,e mountnin yields inc1openr1ently, n11d th e lava follows. In ll nlo1111n11111rn 
Hh1ki11g :1 ro vo1·y sudrl en :rn d from all sorlts of levels, illld flnnk ou t fl ow, 1•Pp1·1• · 
Hr11 l c(l on ont' occasion hy n, hyd ro tatic lov l iTT the pit, docs 1iot, ro 11 HiMt1111l ly 
11rr•ompnny a second or thinl rise to the sn<111 1 vol. AftN lit vn li 11H flowccl 
1111rl c·ongi?nl cl nt n :flnnk vent, that orifi ct' clocs 11ot u sunlly tlow 11g11i11 i 111101 h r 
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crater implies gro wth of ten:ion . P r essure-growth of faul t-block wedges rn 
tho r ift belts would help create tension. 'l'he volcanic r ifts of H aw-aii are 
places of '' gral en'' faulting, or l)lock subsidence. 

Levels run from t he sea to Ki lauea in 1912 a11d 1922 show change, ·whereby 
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feet, i11 the ten years. 'rho lift was t hree feet at Cone Peak, sot~thwest . ?f 
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cratt'1· fill, the Ki lau0a :floor, was weighted down w:ijth the overao~v of Ralc­
maumau in ]!) 18-19. These :flows hnd lJomccl over t l1 0 floor for an aggregate of 
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Th e mo t dram ati c collapse of th l:iva in tho fu·c-pit, ovcmber 2 , 1919, 

occmT d just after the i\lf:am,n, Lon fl ow c•ensea, ancl while a YOlllll'.Unous flow 
wns pouring up bol'Clcr c:ra ·ks of. lJ nl mn'um.au pit. The pit n·:ts full to th o 
brim nnc1 its lavn Jil j w:is p:ll'tly lakes nn tl p:u-tly dom cl Hoors and crags. 
'rhe fl ow swept t hron gh tu11ncls to a grer~t- ficl<1 of new lava on the border of 
Kil an en, floor which it 1,ad brc11 fcccling for , even months. 

'Ihe sul idc11cc c:im witl,out warning at 2 a. m. with swarms of earth­
qu akes, nn<'l the whole hLvn column in tho pit sank 400 feet in an hour ancl 
a qu,nter, like al iston into n cylinclcr. I nst:rntly t he o'utflow coa.sccl . Crags, 
:floors a11cl lnkes went clown en masse nmid glowing avalanches from the 
walls. 'J'h e lava rmMLle left nt the bottom1. l)cgan to rise immediately 30 feet 
per ll ny fo1· t hrec weeks. There wns noticecl at once in tlle wnll of t he pH 
on t·he southwest si d a lo11g upri ght crack, with "ape wicl ning downward. 
Tho outcrop of this crnrk on the lavn fi el cl above, 200 yar'ls outside of the 
pi t , immerliately developei! :i snlphurous, Rmoking .solfatarn. 1 

'l' he snbsidencc , ('emecl to imply ,th nt the :1iiauna Loa lava hacl withdrawn 
to a depth that ca'usecl sympathetic wi t hdrn,wnl ten rlcncy at IInl m amnau. Th e 
Sll(lclen chop seemed to imply t hn t t he withclrawal of lava support in t he pit 
hncl actecl us trigge1· for re lensing the down wnrd. pressure of the Kil,aucrt 
wcclge. The alignment of th(' rr:-trlc scc,mecl to imply that t ho rift ·zone of 
t he Knu Desort h ncl yielcli?cl to t he wcclgc, openocl s ubterrm,eously, ancl s'udclenly 
drnined Hnlemaumau. '.l'he gnpb,g do,1111warcl of the crack seemed to im1)ly 
that tho Kilauen fault block lrncl brokPn :m 1 sottlod croolledly. 

'l'hon i.n threr weeks the l,tva r o c nearly to the brim, buTSt ou t t hrough 
tho solfntnrn. on t he Kilnuca flo or, then hroko t in ugh th e newly opened rift 
in the cles rt, tho nclrlccl weight of t ho tloo,l pnsherl the ,,·edge deeper, nnd 
t here was a11othc1· earthq uak e swn nn with av'llm1ch0s from the •1Yekahuna fault 
cliff tlrnt bound the weclgc on the west,. •r11en tho desert rift yawnecl open 
i!ay by clny 11e:1r Cone Peak five, ten and fif t een feet, gaping upward. Finally 
rarnc the closc1,t flows on th snme fissure four , six nnd 11inc miles clown t he 
mountain flank. 

A su:bs idence iH Hnlcnwnmnu resc111bling 192-lc was presented by the 
rrisis of :Hay 13 to 30, 1922. From n levrl 50 feet below r im the lnva lakes, 
floors r111d crngs, which hrul hccn Tising- fl foot p er dn~,, lowcrecl 900 feet with 
an accel01·:1tion from Jl fret to J OO .feet 1 er dnr. The topography of the 
flom· mai11ta i11 ecl 1ls intl'grity as it s:111k until thr top of the p istc>n was 
~mothcrecl UJHlcr nvalnncli es. 'rhe rim f~ll in, tl1e pit enlarged, ::mcl the eclge 
was left cracked m1cl 01·crhnnging. Imm ediately lava appear d i.J.1 Plmn. pit 
craters eigh t mile n'Wny :incl t.he11 became quiet, l eaving the mountain in 
tension . This wns provccl h:v 1·ctm·n of lava to Hnlemnumau soon thereafter. 
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~ho tilt at this tim was interesting. "\;\,7 hcn u pward pressuTe uncler 
Kilau ea ceases, the ground tjl t at th e Ob e1·vatory on the 11orth side is utlclen 
aild pi-olonged to the south. In lfl22 t he l av11, st:ntecl low ring Tufay 13, but 
the tilt was strongly northward m1til t ho 20th, when it changed harply to 
the south and the · tilt accum'ulatecl so u11til Ju ne 6. Earthqual, c swar ms 
begn n M'ay 17. 

'r bus !the l::tva lowered 250 fee befm-e the ten ion of the moun tain 
ceased. Do es not th is mean that t l, K ilauea weclge sank anil held the tension 
for a week, even aft er the Puna r if t had started to open underground, 

Apparently both the sector of mou11tain cru st and th e wedge are ah,ays 
mobHe in the conflict lJ tw en tum s•;c11ce mul grnvitation. When t'umescencc 
is overbalan ced by pressure growth of the wedge, gr:witation moves the 
~n~clge. v\lJ1en tumes ·ence i s withdrawn, g m itntion moYes the ector, res istecl 
by t.he wedge, in whatever n ew cl iroction is determii:necl by the horizontal 
rompol1ent of lope ::mcl the vertical component of gra,•ity. .An equation be­
tween growing weight of w edge and decay of tume cence thus determines a 
1·ift crisis. 

Jlt should b e noted that the lav:1 wit h<lrcw- to clepths of the order of 
magnitude of 1000 fpet under Ralemmm1au in 1919 2000 feet in 1922 and 
~000 feet in 1924. 'l'hese fig'u.re are based on observed subsidence plus en­
gulfment volmue of wall materia l. 

'l'h ern vrn s another subsirl ence in 1923. Th crise of ngulfment of 1922, 
J923 a11d 192± were nea,.-ly a year apart. 'l'hcrefor e no one can vet sav what 
,dll be the nature of th e crisis of J 925 . • • 

Summary' 
I n the foregoing discussion jt appear that 

(1) 'l' li e Java cycle of a decade was markecl b~· upward pre ure fir t follow d 
by a succession of crateral eng uHment . 

(2) Iii the explosive en gulfment of 192± th e rnl ume of ejected mntrt:er was 
only 2 mef. (million c'u•bic feet). 

(3) Th ere •~as engulfed on the other hand, 7092 mcf. of crater wall matter. 
({) A c0Tclh1gly th e e:q.>lod cl matter ,rn only 0.±% of the bulk of crater 

ulargement, and 253 time more rock wa_ engulfed than was ejecited. 
(5)- This collapse was only one of everal and volwncfrically the explo, ion 

w el'e _mer i11cidc11 t · in a mechanism of eng-ulfmeot, whi.ch i of age-long 
stnndrng. 

(6) '.l' hc engulfccl matter woul rl fill :i verti,•al shaft the ize of the put down 
t o 300 feet belo1v sea-le,·el. Pre. umabh- he lava col umn retreated that 
fu~ . 

(7) 

(8) 

(9) 

(10) 

(11) 

]22 

If so, the rate of r turn of the lava 'up the erevice of the fill was 44 
fee,t 11er clay until it fl ower! into the pit 111 July. 'ueh a 1·ate accoun t 
for t.he dates at. which the ex-plosions cea eel . 
T he bulk of aE the la,·a flo1v of both :i\/Ia.mrn Loa and Kilauea for 
t he dcraile i only 60% of the engulfment voicl of 1924, not to mention 
five preceding yearl~- c1·ise of engulfment. 
Ju the la t ecnturv 60 ~19 mef. of lava filled Kila uea rater, clisregarcling: 
sever::i.1 collnpse, and takin onl~• the net :fil l. This, takiug no account 
of Kilauea outflo,1· , equal the .)fauna L oa fl ow· output of a entury. 
This Kihuea fill weigh 4-7)2 million torn; of which l.3o/o was ndcled 
lrntw en 10] and 1921. Thi means a -pre sure growth of 471 million 
tons pe1· dccad , acting a a wedge on Hie rift fa:ults tlrn t meet a't t h e 
c1·ate1·, :m(l these are alive with lava, or weak with openings by r tr at 
of lav::t. 

om para th-c elevations determined b_y le v Jj.ng i1fter the HJ19 crisis 
show('tl that the Kilauea l'illl lrncl ri en :rnd th floor had sunk. 
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Figm·e 43. Hal em a um:-rn, fir ·t stage ava-
1:rnch Nov mbct 27, ,Yest w all. 'hows tl.J.o 
large ta lus and tl., st':liniuo- cone below, de­
stroyed the next ,by b.v a land: lip in t he 
tal ns. Tr i l<le slicles i n thi · talus m ade a 
roar li ke steam. Ph oto B ole . 

. Figure -!-!. 'ccoucl stage a\'a la nch e No-
\'C mbcr 27, fL few e onds after the fi r t . 
Blides 011 both side of butt1·ess, and bl ock 
ol' ri 111 yield i ng. Phot o B ole . 



Figu re 45. C'l-i max of the :l\·:llm1ch 
gra ,·cl ·ascades a nd e:iulillowcr 

No ,·cml er '27 sho,l"i ng bro,n1 
lo ud ·.-Photo by Boles. 



Conclusion 
'l'hc mechnnism appears to sho,v an age-long tensionnl l:isa pressure that 

keeps the volranic edifice ali\'e with its fissures Ulldergrouncl charged with 
lava contain ing dissolved gas. 

The Java is forced into short-term 1·hytlnns by gra\'ity adjustments. 'l'ho 
1:wa-gas pressure is resisted by sector-.shaped lids. 'l'he sector lifts and re­
leases lava at the eentrnl crater. This :weumul:ttes b~- crater filling as a 
hcnv~• " ·edge. "\\Tith excessive arc'umulation the weclge slips b,v its own 
weight, the licl cannot close, nncl the lava subsides suddenly and escapes at 
the rnc1ial fissures of the sectors. "\\-eclge antl sector slip arc Ilic basis of 
,·olcnnic seismology. 

v\"ith t11·0 or more h1Ya <lomes in conne,·tion, the one may drop its tleplctr•l 
l:11·:1 ancl make trigger relcnse to the other, n<'<'ortling to adjustments ll'hich 
set a term to a given spell of flowing. JT,vclrostati~s pl:1~·s only a subonlinatc 
i·ole of affecting slng;; that move mosrl~- by fonnung. "\Vithin the small scale 
of Ja"a and mountain, /!as appears to be al\\'ays reatly to vesiculate lava if 
thC' mountain '"ill 1·cleasc pressure. 

In the mountoin mechanism illusitrntetl by ~Ia'una Loa ancl Kilauea, t he 
short term c)·cle begins by overll'eighting the highest crater fill, the n·cclgc 
drops and opens the flank, and the lava lowers ancl flows from the flank. 
::\Icantime the lower crater has been flooding in sympathy. When the high 
flank eruption ends and the lava subsides, .the lower crater iill loses support, 
its "-edge drops nnd opens the loll'er flank; its lava sinks in turn uncl floll's 
from t he fhu1k. Thin si11ks :iwav and the flank vents seal. 

The lava now cnrc-rs on pulsi1tions of alternate rising a1Hl sudden sinking 
at the lower crater. Each sinking may be occasioned b.v tl1e ,rnclge dropping 
under the tensionnl stress of the precC"clin~ rise. 'l'hc crntcr pit enl:ugcs at 
,•ach collapse \\"ith p roCo und engulfment of its avnlnnc·hing walls. 

Final]~, the ]:lqi s inks below the gro'tm<l•water level at a time when the 
collapsing pit aboYe is r hoketl with debris. Steam explosions ensue, opening 
VC'11ts through the pit. nncl lub1·icntiug the engulfment. 'l'he engulfed material 
is i n enormously gre:1ter volume than that ejectecl . The Yoicl wedged open 
re.cei,·es a subterrnnean landslip. 

'l'he collapse has released pressure 011ce more on the lava in the depths, 
gas rxpancls within i t and it rises and shuts off the w:if'.er. It flows sufficiently 
to reassert press'urn hy its own co11gelatio11, :111<1 the mountain again enters 
in to tension. 

'l'his is a t heoretica l statement of wha.t has happened in Ha.ll'aii between 
19H and 1924. The lo·wer crater is Kilaucn, the upper one :Oiokua wcoweo. It 
may be objected that thP weights of lhe wcclgcs are tri,·ial in comparison 
to the enol'mous mountain sectors. This is trnc, but it is not claimed llrnt 
the wedges move the sectors, but that when the ~ectors heave and pressure is 
withdrawn the wedges slip and block them,. It is the gravitative adjnsitment 
of the sector, pre,·ented from closing, that opens the rift. The heaYing of 
the SC'ctornl blocks is due to th e secular mag101ntic expansions that affect 
the whole volcanic system. Tilt measurement proves tlrnt they heave. 

It will h e reaclilv seen that the volumctrit rclntions here aclclucecl nrc 
applitnble to mo t of° the volcanoes of the w01·ld, ancl cliscrepnucies between 
crater los~es nncl ejected mntte1· ha,·e appcarerl in con troversies n,bout all the 
P lini:111 eruptions. The discussion of this will be left for a later communication. 

JOURNAL, DECEMBER, 1924 
DecEmber Z. At 9:30 a. 111 . the loug southll'cst tnlus in Halemaumau 1Y:::s 

seen to be resuming it normnl appennrnce after the 1:tnclsliclc of Xo,·C'mber 
28. Fresh rocks were becoming clistribntC"cl o,·er its surfat·l'. Recent rain hn ,I 
made the bottom of the pit wet but the terrace of l:tnclslide debris along lhe 
foot of the big talus remained ch·~- in the region where the la l':t rone hatl been. 
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Dense ,steam pufrinl! 1·apidly lll'OS from lh c ba ·c of the nortl1wcst wall 
•tWl'U ll t h 11orthwcst and southW<'St, talU·S('S at :1 clepn)ss ion 01' ])Ol'kCt 011 

th we. t idc of th nc11' Janel lido lobe. 'J'hi place will be call d tho west 
pocket. 

'J'h wind was light from the south ast antl in ralm SJ !ls 110 blowing w:1~ 
nuclible from Lhc bottom of th pit. 'l'rirkl, lide of 1·0 ,k fro111 Lhc wa l l. 
north and west fell o,·c·a ionally. 'l'h bnnk at base of so ut hca t wrill w:1 
again bright y llow with alts. .At !l:35 a. m. a smnll avalan ·he fell from 
th 111 idd l ot' th, west buttress al.Jov tho i· 11 bos . 

D ecC'mber 3. At !l:15 n. m. tC'alll jets wer nlignrcl from outh to no1·th 
"·1·0 s the bottom of th piL, anu very drns in th west po~ket. One slitle 
fo ll ft-0111 the outh wall :m<l a fuw 1·0 ·k falls o •cu1Tcu l'lsewhcr •. 

December 4. At 2::{0 11, 111. th re was some slidiug fl'Olll the wall at the 
top of the 11orlhwe t debri · ,·one where :in all ·icut lalu SC'diou is exhibit <I 
in t he wull. '!'here w re also light t'alls of l'o•k :rnd dusl, Rlidrs on what was 
I •ft of the W<'Si buttr<•s abo,, th north c·nd of th• red boss. 

December 5. t 10:30 :1. 111. st nm wn fumy and llcnsc at the south Laius 
11nd :it the west pock t. The 110rthc:i$t wrdl 11:Hi !J 11 working above th micl­
<lle part of the big . ill as shown by \\"all c•nrs :rncl fresh lalu . 'l'hi mo_v 
h:n·e be!'n st:1rtcd b, an earthquake re~ordecl :30 n. m. Some r ('k fall oc­
c· ul'l'ocl at the wost :rncl no1itli. A bnnk tainc<l with sulphur was noticed at 
the bnse of th south wall 011 the en ·t itle of the ouLh talu. 

Th• clvkc l'rack above tho outhwest tunnel in tho llalentaumau wall 
rouhl now 0 bc cen abruptly cntling- 11pwanl uncler a ten-foot beet of J1cavy 
lnva at th e io11. In 1920-21 this plnco was wltere the reel solfa.tnra lay so:me 
(iOO or 700 fc('t ·ou thw e:t of the liale111:rnm:1u rim. Th e upper ·heot i · ihe 
lava of :M:n•h 1921. 

D ecember 6. At 4 p. m. conditions were quiet, there w:1 soin du tin ss 
on th pit wnll nncl :1 smal l slide was hearrl toward the 1101-thw 'L 

At thi timC' ·pasms of tr mor 011 the i mograms, appa1·cutl_v coinciu nt 
with slide at thC' pit, occnncd orc•asionally ancl al ·o rnrC'ly du ·t wa n 
over t.hc 1>it. 

December 8. 'l'hC' wcnthC'r 1Yas c>alrn ancl om rain hacl fnllC'n in the 
11ight. t 9:20 n . 111. it, wa noti •ed th nt tho north talus corn r wns no long I' 

making- drnsc s tC'am j t. 'l'hnt ar·tivity had been trnnsfcrre1l 1o the west 
pock I. t,ain was rC'nppcaring at tho a t eclge o( the floor nnd in one_ phcc 
in th nnrlcllc at th clgc of the lnnclslide t1 bris. The wall of the pit wa 
dninNl on both sirlcs of t he outh talus. Hlcam jet, wer' rath r clC'ns at 
the top of the north a t talus as well as n~ the usual v nts south and w st. 
,'team followcrl 11long th<' fro11l of the tNraro of l:rndsliclr clchri 011 the boL­
lo111 :in<I marlC' the grcun 1 wrt in c•ontrnst to t,he dry top of the t rra e. 

Not ·hC'· when' ll1P wall h:111 fnllc11 aw:iy ltntl extcnrkrl th1,111sclves vcr 
the we ·tern hnlf of thc> north s ill n. f:ll' C''tSt a t.h C' hig dyk , rinu ther wn 
:111other fre. hl." hroke11 patrh on the north a 1 w:ill ('ast of th big ,lyk . 'rhe 
orlor or liycho~cn sulphirlc wa s J l'l·eil·e<l. '.l'h 1·c w:is dust n the north-north­
c·n ·t wall nncl slides fell WC'SI :rn1l 11orth. 

'l'h w::ills of the pit .·how ,L the following geological details: We l o!. 
l11c south . t "1iou thrre wrr th:-e rnarkrd unconformitics; on top J:1y th<' 
mnssi v :i921 flows, overlying thin-bc,hl cl :flo'IV.; tl1 lattC'r ha cl a thickn 
nf a hon t 100 frC't a.11!1 rest ell on a w:1 vy su rf:i cc rising tow:, nl the ,,·est. N xt 
hclow were abo't1t 300 ic t of rnth r ma iv flow thinner below cucling at 

:1 protn1di11g- ll'<lge :ihoui thr lower (•a,·ern levC'l of the 1920 ril't. This ledge 
11ppei1rNl to !Jr the vcnCC'L' 'li11i11g of :111 old pit ext nsio11. 13 low this was a 
thi1111 r IJNlderl ' l•l'iC' with ·0111 ma·.i\'c inlru ion towt1rd lh<' bn.c :1n u yl'iluw 

stains at the llOttom. 'Ihc vrnccr ledge lopNl clown pa sing 1mtlcr the big 
southwest t:ilns :i.t 111 nut th' lev I of the intru iv I.Jodie of the west l) ·s 
cu the other side of the talus. 

At the northwest again tho upper 192) flow wa identifiable, and the 
l 00-foot e<'tion he low with w:ivy lp11· •r surface, ther, howiug a Y nec1· lcdg . 
Below that ag:iin was th 111:c ·sivc s ri , thf'11 the t hin-bedded series above 
the west bo s : then an unt·o111formity and :i flntL r slope making :t I utlrn s 
a~ th IC'\'C'I of the lop of th• we ·l hoss. 'l'hi. lopccl down to th northw t 
talus a11cl agni11 appl'arl'cl as :i lmltrt•ss 1101·th of th:it talus a t'ar 11s the north 
t'Ol'JH I' of the pit. Hl•,vond !hat tl,e 11orth-1101'1hpnst· wall c·ont:ii ns t he g1· ni U­
· e ·ti on of tlw uig 8ill Ol'Cl"lain h.,· old 1alus :111<1 Javas. 

Jntrn i,f' bodil'S :it th(• hottom of the wall nortlrn· , t are in doubtful 
relation to th l.Jcds 11cxt Lh •m. 

December 9 . .\! 1 p. 111. anil l11c1·c:1fter the pit at timPs wa . complc•tC'l~­
. lill with Ho Hoisc of slirJps, A brrnt 110011 the 1101·th corn r had made omc 
clnst. Now O('l'asiunnl sl ides i't-11 frnm tl11• 1101-tl1, 11orth11• st and west wall·. 
'l'ho north 1•or11c1· shower! l'rc>, h ,u·:irs abovC> and hl'low th west hOl'n of the 
hig sill revC'aling inc·lining clykC>s under 1 ho horn cxte11ding upward to the 
west at 45 degree' . Blu fume :iro o from near the top of the wall w it 
of tho gu lch nhol'L' lhc horn. 

December 10. Prom 9 to 11 :i . 111. the pit wa xtraorclinarily quiet, some-
Limes for a hulf hour or more at a tim . Roel< fell at the 11orth on• ur 
twi('C :Ind :1 lit ti<> s lide rcu1·1·'d at th(' west si,lc of the Knu rift south~v-cst. 

.A.t the w st pocket in the bottom the team appeared l1ot, dense and bluish. 
'l'he t:tlus th re wa hot :incl whiten cl, and other very hot fis ures in talus 
b:tnks were ·oen n t the e:ist and outh :,st clges of th Java field. 'l'h re 
may have been a Ii t 11 blowing 11oise: 

December 11. During tho prcc cling night lh r wcr nu,mcl'Ou · tr mor 
of t ho av:1laJ1(•l1e typ• on the scismog-mm a11J at!) a. 111. th 11orth. wall ap­
peared to lwvc falll•n away somewhat but, mily a few sl id e w re bs rvcd. 
'l'he night had been rain~" ancl ih<> pit wn . stC'amy. 

December 12. A southw st rly rain allll win,l storm 11 :is in p1·ogress. .A.t 
12 :30 p. m. a large a,·alanc·h al th 11ii s ni up cluRt that mixed wHh th rain 

o a to fall as 1·ecl mucl ovC'r the region nol'tl1 of K.ilauea •rater. From 2 to 
3 p. m. great quantities of vapor WC'I' ti .·ing ou tho floor of Ifol m:tumau anu 
11lllllC'rous small avr1][11:thC', were falli11g from t h no1th wull at the wost encl 
of th big sill 

December 13. , outhwc lcrly wind with rnin anrl thuuckr conti nued. Fi·om 
10::10 lo 11 a. m. the J it ·I nrecl only rnrely. Av:1l:1nclios at the north aucl 
we t. 11·cr h<'11rcl thrr or four times in ,t lrnlf hour. The bottom was nll 
c•o1-e1·c:d with lines f. :team tails mix rl with blue fume in spo . Th south­
east s ulpha te hnnl< upp :ir d rel antl muhly. Th avrilanchc of t h pre·ccling 
day :11 fl :ll'C'rl to hllVl' str i]l \lC'tl the wall al al out the bluC' fume lotalitv we t 
of th gulc-11 abo,·e the w ~t horn or the north intrn h·c. 'l'he column:;r face 
of this north sill apprar d w t with th hC>:tling of the outhcrly rnin howina 
that it hncl c·ookrl down sine· ,J nnc. 'l'he1 \\":Ls s11ow on th . mountain b 101~ 
the JO 00-fool lcYel. 

AL 10:03 p. m. ti, r \\/1\1 an :iv:ilaneh 1·umbl(' followccl by a clu t clourl 
at llal :1111u111rtu :11111 the RllllH' thing- hnppcnrcl ag-ain_s ix minutes l:1ter. About 
11 :~l p. 111. th t·c W:IN another nval:1nehe ro:ir for 11101·e th:m ten Reconcls. 

D ecember 14. .A.t 11 ~- 111. ll1C' wcntl1C'r w,1s clearing after rain slides 
o ·rur1·c(l 11t the llOl'th (•01·11l'I' of' th e> pit and thcrl' w:1 11bu11dn11t stC'am. • 
thr hluc-eclgc·tl_ tC'~lll jt•ts rose• from t he hn1telm thl' stC':1111 cli it:ilccl, Je11vi11g 
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Dense ,steam pufrinl! 1·apidly lll'OS from lh c ba ·c of the nortl1wcst wall 
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the blue £u1110 r1s111g visibly. '.!.'he li<les 1.ltis clay were from the cast itle of 
tho 1101·th gulch. An carthqu:ikc w:1s felt about 10:Jl p . m. 

December 15. At ~ p. m. ther were small slides at tho north and west. 
'.!'here wns much le s stra111 011 the bottom. The dear view obtninod this ,l:iy 
of the !1orth wall showed that a segme11t ov r JOOO feet loug hacl fn,llen .from 
the HJ per wall in tho big avnlanchcs of December 13 and the,· after. '.l"he 
north :flag st::i.tion had go110 in. The 1not ubon111co that hacl created the north 
g ulch on the west side of the west horn of the norlh sill had largely fallen 
aw:iy. The most remark ,1bl e happening was the entire disappe:1ra11 ·c -,t' •.he 
li ln c fun1c oozing out of the upp e 1· part of the wall which l,ad been ro11spic·.l· 
ons hen' c1·er s in<- e tho }'.lay collapse. Not a trncc of th fume ,ra l eft evei1 
in the .-tC'am at the base of Lhe wall. Whore tho fume had been tho wall wa, 
sta ined yellow and green ancl appeared c1ccomposecl, but what had become of 
the smoke ,·ent wa a n1_1·stcry. It npp 11 retl xactly :1 s though the som·ce 
01 t.hc· smoke hnd been 11 che111i ca l renction iu loc:il matoriul. The only other 
C'Xp lanation was that some un ee11 vent ext.ended :fi-0111 Lho hot north sill had 
furni~hccl the smoke or tl,at it rose from t.h foot of the cliff and tho new 
1.alns ha(l eff rtnally blocked the . orifice there. 'rho avalauche in tl1:1t case 
\\"Ou lrl ha,·e strippe<.l off the entire vent, m chanism and bmiod it. 

December 16. At 11:15 a . rn. it wns ovitl cnt that n big a,,alnnche had 
f:1 llc 11 fron1 the northeast corn r of the pit, for tl10 wall J1ad pc l ed off in 
lhe nciphhorhood of tho reel body above the oasL e ncl of the north sill antl 
t ht• talu b low was fresh and brow 11. 'l'ho clust rloutls :from the aval a11ch o 
hacl powtlered brown the c>ast l1alf of the bottom lava nud the south talus. 
~lidc · were obs rYe<l falling at the 1icHthc:1st, north and southwest corners 
and there was possibly some s light blowing noise. A stainecl patch vigorously 
stcn mi11g wa · obse1Ted in tho wall on fl1c south side of th westeTn red bos . 

At 10:20 p. m. ::i, lung avalanche roar was heard from the pit, 

December 18. At 10 a. m. n.ctcr :1 wind:v night with rain nnd southwest· 
crly gale the pit was f'ull of ste:1111 . No lidos were h ard nor indicated on 
the seismogram. 

December 19. At 10 a. m. there was pnrtial clearing, muich steam rose 
from the bottom of tho pit ::incl a few slides fell at the north corner. 

December 20, Jrrom J O to J 2 n. m. steam was l s obstru t iYe to seeing 
:111,l fresh talu debris was obscrvrcl nt the north corner. Slides occurred there 
:111<1 some fall of rock at tho northwest. '!'he walls of the pit were wet except 
:it the we t boss and ,~t th e north sil l. 'rhe cast itl of the lav::i. floor al ·o 
"·ns p"rtirtll~• dry. 

Visit,s were 111ncle lo the 1920 chasm and i\lnu1rn Jki 011. this :lay. 'rhe trig 
station 11C'ar thC' <·h:1 ·111 lrncl l C'0II mnrkctl with an iron pipe braced with wire, 
:111tl the 1'1::iy ash f .1 lls, mud rn ins "11d ae ·onrp:iny.ing ph nomena hacl torn 
down :rnd rn Lell th e g11Jn1nizcd iron stake and supports. At the south end 
of Kilau a large' ·hallow pontls o.f min w:i tel' stood in the dcpres:ious filled 
11ith the finer ash. 

At ~[:nmn ]ki i11tense llC' " t wa · found. nt orifices in on of the large 
rusty reel nreas on the west side o:f tho top of the hill. 'rJ1cre w11s no sulphur 
Ktain, no odor, antl nu 1·isiblc stea m or fu111e. A st ick put in a two-inch crack 
\\i\S C'11;11Tcrl, nnd c·nugltt {'ire when so slight])· ,dthclnnn1 thnt Lhe oxygen of 
thl' :1ir :·1ul the cll'aft of the " ·i11rl passed the l'hnned portio11. Pieces that 
f'pll i11 the crack flnmerl ii1side showing that thCl'C wns plc11ty of oxygen fo1· 
,,ombustion there. Th e place was n few p:1ecs w st of the sum mit pit. 'l'he 
ro,·k wns burnt looking, brittk rnsty Javn of ochrcous app :u-an co and the 
l,11t t<'st plaecs were s0111cwhnt. ,larker 1·<'tl thnn the Test. 'I'h o oxidized a rea 
11ns about 30 rl't•t arrnss. 'l'l,cro r11·e 8Cvcrnl su ,·h arNI. on i\ lau11n Iki ,Yherc 

I :!ti 

the air above may be seen ]:111c·ing with tho heat. 1t is as though the hill 
w ore glowing inside, :mcl a blast of nir rose through it keeping certain orifices 
oxidizing, as though a catn lydir art.ion were mnintained by the iron oxides in 
the presence of some 1111known ga ·. 

December 22. At .j p. rn . tl ,c pit was vc1·y st ill, the only motion of sliding 
rock o curri-nrr on e 1tt t hr nol'th. '!'here wa dense st.cam with some sulphur 
fume at tho south talux. Yellow ulphur ,Yas seen nt a hot vent in the talus 

to11ming nt th cas t cc lgc of Lh lava f loor. ~' he long talns sout hwest ap­
pe:i.red to hr growing in ltci!{ht. '.l'hc pinnacle stalHl i11 g out from the out·lt 
rim of the r>it wns sWl intact. 

Decembf:lr 23. 'l'hC'1·r w:1 light s11ow on the mountains nncl . outhC'l'ly 
wind. t 10: 1:l :1. 111. :1 1110,lcrntc a1· ,il:mcltc was obscl'vecl ::it. th n orth nirhc, 
anoLhcr at IO: Iii :ct thC' nol'theast n11cl a third nt t.hC' 11orth nt 10: ijO_ The 
llOrth wall wr1s tivirl •nLly working. '.['hC're was clcnse stea,m in the center nn rl 
at t.hc W!'Si nncl south. YC'llow-grcen st-iin wa obse1·vcd 11Jo11g ll,c line of 
stoa111 VC'nts around the frn ntnl lobe of the land slide terrace on the bottolll. 
'!'he we t1'rn wall \\·ns also working aucl a Ye17 slight pntte1· of falling rocks 
was hca1·d :1l111ost ;rl l the time at the west sicle of 1he so uthwest talus. p 
and clown the midcllC' of this talus there was a line of clcnse steam ;jets ancl 
thinner vapor nrosc along its edge's. Com)laring the figure of a man con on 
the opposite sicle of tho cliff ,vith one of tho lnrgost boulcl rs on the 11orth 
id of the bottom of the lit, it wns C'stim·1tccl thnt the boulder was from ] 8 

to 20 feet long-. '.l'h e ofor of hyclrog II sulphide from Hnlemaunrnu was per­
ceived nt the Observatory. 

December 24. At 11 a . rn. there wore small but con tinuous nvalan ches 
from the north wall. There wa no trace of blue fume from that wall. 

D ecember 26', At 5 p. 111. thrrC' wns very little sUcling. A consiclernbl o 
cloposit of whit<' sulphates stni11ed nll the wnll arouncl the spot where the 
bl ue fume hacl formerly bcc11 nhovo th west encl of the 11orth sill. 

December 27. The1·c wcrC' s vcrn l small n,vnlanche and the larger ones 
were recorclec1 by tho sci. mograph . 

D ecember 28. At JO n. 111. small :iYalnnchcs w e re nearly .continuous from 
tho 11orth wnll nncl a faint; snlphur odor wa clC'tectablc nlong craclrn at the 
north-northwc·t rim or th o pit. 

D ecember 29. At ~::10 p. m. it wns evident thnt there hacl been more ])<'Cl· 
ing nway or th north wall of tl1r pit so thnt fresh rork wns_ exposrcl extoncli111r 
1.hr -riu nr t.ors o.f lhr w:iy from the north corner of the pit to tho ea ·t 011(1 
of t,hc 1101"tl1 sil l. 'rh north tnlus had been built up in a wiclo bm1d so that 
its top now roRINl ngnin sf. 1.h lower part of the north sill. '!'here wa · much 
solffltnric shLin on tho hi,rh north nnd 11 orthenst wall nncl the bank nt the 
b:ise of tho south rist wall wns conspicuously yellow. 

December 30. Dmi11g thC' forenoon after 9::JO :i.m. thC'rr WC're orrasional 
slides :it t.ho north, clonso sicnm ro.so at tho ,vest ])OCkC't nucl .always dm·.ing this 
period there was nbunclnnt Rtenm p'u fTing u1) through witle crncl{ back from 
the Tim n t the wost <!01·11c1· of tho pit. 

circui.t of the pit wns ma,l . A hig frcsl1ly brol,cn scg1.nC'11t of the 
1·im on the 11011th siclc was crn keel ancl hn rl ettlcd. In 011e of tho rracl,s a 
c.avcrn 15 feet in clinmcl'<>r nn,l clesrm1<ling at an nng-lC' of 30 ckgrC'C'S was 
revC':.11 -cl b;v c:i.ving. 'rho illlcrior clid not show glazocl linings. A slope of 
tum,bktl cl bris formccl its bottom, its 1·oof nncl sides being grC'ntly frartmcd. 
All of this breaking ancl <':Jvi11g wns back 01 where the wall hacl 1'CContl_y 
poolccl and over tho north sill. 



the blue £u1110 r1s111g visibly. '.!.'he li<les 1.ltis clay were from the cast itle of 
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g ulch on the west side of the west horn of the norlh sill had largely fallen 
aw:iy. The most remark ,1bl e happening was the entire disappe:1ra11 ·c -,t' •.he 
li ln c fun1c oozing out of the upp e 1· part of the wall which l,ad been ro11spic·.l· 
ons hen' c1·er s in<- e tho }'.lay collapse. Not a trncc of th fume ,ra l eft evei1 
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the smoke ,·ent wa a n1_1·stcry. It npp 11 retl xactly :1 s though the som·ce 
01 t.hc· smoke hnd been 11 che111i ca l renction iu loc:il matoriul. The only other 
C'Xp lanation was that some un ee11 vent ext.ended :fi-0111 Lho hot north sill had 
furni~hccl the smoke or tl,at it rose from t.h foot of the cliff and tho new 
1.alns ha(l eff rtnally blocked the . orifice there. 'rho avalauche in tl1:1t case 
\\"Ou lrl ha,·e strippe<.l off the entire vent, m chanism and bmiod it. 

December 16. At 11:15 a . rn. it wns ovitl cnt that n big a,,alnnche had 
f:1 llc 11 fron1 the northeast corn r of the pit, for tl10 wall J1ad pc l ed off in 
lhe nciphhorhood of tho reel body above the oasL e ncl of the north sill antl 
t ht• talu b low was fresh and brow 11. 'l'ho clust rloutls :from the aval a11ch o 
hacl powtlered brown the c>ast l1alf of the bottom lava nud the south talus. 
~lidc · were obs rYe<l falling at the 1icHthc:1st, north and southwest corners 
and there was possibly some s light blowing noise. A stainecl patch vigorously 
stcn mi11g wa · obse1Ted in tho wall on fl1c south side of th westeTn red bos . 

At 10:20 p. m. ::i, lung avalanche roar was heard from the pit, 
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down :rnd rn Lell th e g11Jn1nizcd iron stake and supports. At the south end 
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11ith the finer ash. 
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\\i\S C'11;11Tcrl, nnd c·nugltt {'ire when so slight])· ,dthclnnn1 thnt Lhe oxygen of 
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ro,·k wns burnt looking, brittk rnsty Javn of ochrcous app :u-an co and the 
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the air above may be seen ]:111c·ing with tho heat. 1t is as though the hill 
w ore glowing inside, :mcl a blast of nir rose through it keeping certain orifices 
oxidizing, as though a catn lydir art.ion were mnintained by the iron oxides in 
the presence of some 1111known ga ·. 
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Alon~ the 11orth west side of the pit there were chasms parnllel to the 
edge 30 to 50 feet back, some of them steaming. 'O lJlue smoke could be 
detected in tl,e north wall. The srnoki11g place had been stripped off by 
avalanchin g and where the smohe formerly was was white with sulphates. 

At 8 :50 p. m. an e::irthqu::ilrn was felt with n swaying motion eas,t nncl 
west,, nnd at the same mo·mei,t n pheasnnt wa hent·,l sq11a\\' l;,i11g, just a 11 oted 
by Omori. ' 

December 31. At 11:15 a. m. there wns a 11oisy avalanche and others less 
strong thereafter. Tlte day was dry with 1101 thenst wind and there was less 
Rtemm o, the bottom of the pit. Much cl'u t was blo1v-ii1g on the Kilauea 
floor and in the Kau Desort. 

The Kan Desort chnsm of 1920 was visited :1Bd it w:1s observed that t he 
]924 ash had greatly thinned in thnt vicinity owing to r:dn wash and ·wind, 
Ro tlrnt only a thi kness of from 6 to 8 incl1cs was fom1cl. 'l'he rain pools had 
?ried up leaving ripple marks in the mucl, :mcl •onrse rill urnrkings appearecl 
111 the ash on the southern slope of Kilauea. 

SEISMOMETRIC RECORD 

Dtning t he mo11t h ei,clecl midnight December 31, HJ24, 16!) Jnc•al cn rth­
quakes and two teleseisms we 1·(' rPg-istcrrrl :it tho hst'rvaton·. 'l'hr-sc :in,l 
other earth movements are exhibited below. Time is Hawaii,n~ Sltan lard, JO 
b. 30 m. slower than Gree11wieh . 

Abbreviation have mcanil1g-s as folloll's: Vf=v ry feeble· f= feeble · 
s=slight; m=111oderate; cl=instmmcnt clisina11hlrcl; fl· felt lo ;ally· £\=in: 
dir_ated clist:rnce to origin in mi les; ancl n=a 1ieculim· type of tre'mor that 
hmlds up gnul_nall .v without 1,h:tses, continues longer and with le ser a.mpli­
tudo tn~n ordrnary local e:uthquakcs of ·imilar intensity. There is a close 
rorr lrution between the e tremors ancl the occurrence of avalanches at 
Halemauma u. 

Local Earthquakes 

Dt•ccmber 
'.!-a 1 :05 a. m. Yf. 

a. !3 :24 :-1. 111. vf. 
a 9:28 p. m. vf. 

3-a.]2: ll a . m. Yf. 

a 1:17 a. m. vf. 
:1. 2:4Bn.m . vf. 
:l 10:31 :i. Ill. vf. 
a 3 :4il p. m. vf. 
:L :JO a. rn . vf. 

4- 7:57 a. m. vf. 
a 6:22 p. m. vf. 

6 :25p.rn. v-f. 
5- 8:49 a. 111 . Sl\11 

Felt at Mountain 
View. 

4 :10 p. rn. vf. 
a 5 :32 p . m. Yf. 
:1 5:B3 p. 111. vf. 
:1.Jl:36 p. m. vf. 

G-a, 4:54 a . 111. vf. 
a 5:47 p. m. vf. 

7-a 12 :06 a. rn. vf. 
a 12:07 a. m. vf. 
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Dctc111 bcr 
7-a 12:22 a. rn . vf. 

a]2 :45a.m . vf.. 
a 1:52 a. m. vf. 
a 2:06 a. 111. vf. 
a 4:16 a. m . vf. 
a 10:50 n. rn. Yf. 
n 1:07 p. m. vf. 
::t 5:13J),ll1. Yf. 

lL 6 :40 p. lll. Yf. 

a !l:03p.m. vf. 
9:38 p. m. vf. 

n 7:09 a. m. vf. 
n 7:10 n. m . vf. 
:, 7:11 a. m. vf. 
n. 7 :48n.m. Yf. 
n 7:4 p. m. vf. 

0:08 p. m. vf.62 
9-a. 2:11 a. m. vf. 

a 4::l2 n. m. vf. 
a :09 a. m. , ,f. 
:t12 :32p.m. vf. 
a 12:33 p. m. vf. 

6:09 p. m. Yf. 

Dccrmhel' 
fl - n.ll:l6p. 111. vf. 

JO-a 12:51 a. m. vf. 
a 4:31 a. m. vf. 
n 11:34 a. m. vf. 
a 11 :08 p. m. Yf. 
n 11:11 p. m. vf. 

11-a 3: 18 a. m. vf. 
n 3 :21 a. m. vf. 
n 3:26 a, rn. vf. 
n 3 :30a.rn. vf. 
n. 3 :35 I\. m. vf. 
n 4-:20 n.. m. vf. 
:t 4-:57 a. m. vf. 
a 5:12 a. m. v1'. 
a 5:29 a. 111. vr. 
n 5:4-4a.m.v£. 
a 6:06 :1. m. vr. 
a fi:09 :1. 111. vf. 
n 6:42 a. m. vf. 
a 9:/L n. m. vC. 
a 11 :44 n. m. vf. 
a B:42 ]), m. vf. 
a 8:01 p. m, vf. 
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Docrmb r December December 
25-a 1: 29 a. m. vf. 

a l:26 p . 111. vf. 
12- a 12:17 a.111. vf. 

n.12:22p.m. s . 
a]2:23p. m. f. 
a 12:2 p. m. vf. 
a 12:57 p. m. f. 

19-a 6:30 p. m. vf. 
a 7:llp.m.vf. 
a 7: 15 p. rn. vf. 

20- a 12:lila.rn. vf. 
a l 2: 15p.m. vf, 

l;1sts 3 min. 

10 :52 p . m. s,fl,l\l 
26-a 8:05 a. m . vf. 

a 3 :38p.m. v-f. 
a 5 :26 p. m. £. 
a :54 p. m. vJ'. 
n. 10 :09 p. m . vf. 

13-a 12 : 16 a . m. vf. 
a l:12a.rn. vf. 
a 2:-8a.m. vi'. 
a 2 :37 n. m. vf. 
a 3:32a.m. vP. 
a 2:40 p. m. vf. 
a 10:29 p. m. vf. 

H-n ] 0 :27 a. m. vf. 
JO:ll p . m. 111,fl,tl. 

a J0:4 p. m. vf. 
15-a 3:07 n. m. vi'. 

a ·4:0/l n.. rn. vf. 
9:10 a. m. vf. 

a 11:0 n. m. vP. 
a 9:54 p. lll, I'. 

16-a 5:13 a. 111. vf. 
al0: 11 p.111. vr. 
1110:13]).lll. vf, 
n J 0 :!50 p. m. vf. 
a 11:14 p. 111. vf. 

20- n 2:51 a. m . vf. 
a 4:53a.m.vf. 
a 5:55 n. m. vf. 
n ll :•l2 a. m. vf. 

!l l- n :5 a. m. vf. 
n 3:17 p. m. vf. 

4 :O~ p. m. vf. 
'...~- n 10:54 n . m. vf. 

n. 11 :02 a. m. vf. 
a I] :5:'5 a . m. vf. 
n 1 :32 p. 111. vf. 
a 7:35 p. m. vf. 

11:52 p. m. vf. 
2:l- a fi:01 a. m. vf. 

a 6:19 a. rn. vf. 
n 2:34 p . m. vf. 
a 3:59 p. m. vf. 
a :3 :3 p. rn. vf. 
n. 5 :4!) p. m. f. 

!i :54 p. m. vf. 
a 6 :21 p. m. vf. 
n :44 p. m. vf. 

24-n.12:0la.rn . vf. 
4:lla. m. vf. 
!l :2L n.. m. vf. 
!l:46 a. m. vf. 

a 1,0 :02 a. m. vf. 
n. 7:10 a .. m. vf. 

27-a 1:48 :i. m . vf. 
a 1 :17 p . m. vf. 
a 1:18 p . m. vf. 

4:5Jp.m. vf. 
a 4 :56 p. m. vf. 

4 :59 p. m. vf. 
7:29 I, m. vf. 

a 10:ill p. m. vf. 
:! -:i 1:13 a. m. vf. 

4 :55 a. m. vf. 
a 9 :45 a. m. vf. 

1: 371 .m. vf. 
a 3 :13 p. m. vf. 
n. 5 :37 p. m. vf. 
a 5:39 p. m. vf. 

5:43 p. m. vf. 
a :30 p . m. vf. 

9:28 p. m. vf. 
29-a 11:04 a . m. vf. 

a 1:51 p. m. vf. 
30- 1:04 a. m. vf. 

a 9:31 a. 111. vf. 
a 9:44 a . m. vf. 
a 7:20 p. rn. vf. 

17- I :30 p. m. , •f'. 
1 - G:07 n, m. vr. 

9:43 n. m. vf. 
19- 2:50 n. m. vf. 

a 6:34 a. m. vf. 
I\ 2:14 p. m. v!. 

11 :04 a. m. vf. 
1 :411 p. 111. vf. 

11 :30 p. m. vf. 

:51 I'· rn. s,fl,l\3 
31- a 2:27 p. m. vf. 

2:2 p. m. vf. 

Teleseisms 
Dec. 27 ....... , .... l :01 n. 111. slight. 

28 ............ 12::)4 Jl · 111, sli ght. 

Harmonic Microtremor 
'£ his type of tremor wn abs ut in December. 

Mieroseismie Motion 
The amplj t ucle of mirro e isms \\'as moderate from Dec '111\Jcr 11 to l-lth 

i11clusivo and slight on other cloys. 

Tilting of the Ground 
By weeks this movomm1t wns :i follow·, expressed :is :111gular cha11ge and 

rl fr cdion of motion of th plumb line: 

· ov. 30-] ec. 6 ............. .' . .. . .. 0.0 secollcl ENE 
7-13 .................... 3.5 seconds R 

14-20 ........ . .•. , .. . . .. . 0. 7 second S 
_]-27 .. . ..... . .. . .... .. . . 1.:1 seconds R 

I) r. 2 -Jan. 3 . . ..... . . . ... . . . .. . . 4.4 seconds N:NR 

'L'. A. JAGGAR, 
Voleanologist. 
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Alon~ the 11orth west side of the pit there were chasms parnllel to the 
edge 30 to 50 feet back, some of them steaming. 'O lJlue smoke could be 
detected in tl,e north wall. The srnoki11g place had been stripped off by 
avalanchin g and where the smohe formerly was was white with sulphates. 

At 8 :50 p. m. an e::irthqu::ilrn was felt with n swaying motion eas,t nncl 
west,, nnd at the same mo·mei,t n pheasnnt wa hent·,l sq11a\\' l;,i11g, just a 11 oted 
by Omori. ' 

December 31. At 11:15 a. m. there wns a 11oisy avalanche and others less 
strong thereafter. Tlte day was dry with 1101 thenst wind and there was less 
Rtemm o, the bottom of the pit. Much cl'u t was blo1v-ii1g on the Kilauea 
floor and in the Kau Desort. 

The Kan Desort chnsm of 1920 was visited :1Bd it w:1s observed that t he 
]924 ash had greatly thinned in thnt vicinity owing to r:dn wash and ·wind, 
Ro tlrnt only a thi kness of from 6 to 8 incl1cs was fom1cl. 'l'he rain pools had 
?ried up leaving ripple marks in the mucl, :mcl •onrse rill urnrkings appearecl 
111 the ash on the southern slope of Kilauea. 

SEISMOMETRIC RECORD 

Dtning t he mo11t h ei,clecl midnight December 31, HJ24, 16!) Jnc•al cn rth­
quakes and two teleseisms we 1·(' rPg-istcrrrl :it tho hst'rvaton·. 'l'hr-sc :in,l 
other earth movements are exhibited below. Time is Hawaii,n~ Sltan lard, JO 
b. 30 m. slower than Gree11wieh . 

Abbreviation have mcanil1g-s as folloll's: Vf=v ry feeble· f= feeble · 
s=slight; m=111oderate; cl=instmmcnt clisina11hlrcl; fl· felt lo ;ally· £\=in: 
dir_ated clist:rnce to origin in mi les; ancl n=a 1ieculim· type of tre'mor that 
hmlds up gnul_nall .v without 1,h:tses, continues longer and with le ser a.mpli­
tudo tn~n ordrnary local e:uthquakcs of ·imilar intensity. There is a close 
rorr lrution between the e tremors ancl the occurrence of avalanches at 
Halemauma u. 

Local Earthquakes 

Dt•ccmber 
'.!-a 1 :05 a. m. Yf. 

a. !3 :24 :-1. 111. vf. 
a 9:28 p. m. vf. 

3-a.]2: ll a . m. Yf. 

a 1:17 a. m. vf. 
:1. 2:4Bn.m . vf. 
:l 10:31 :i. Ill. vf. 
a 3 :4il p. m. vf. 
:L :JO a. rn . vf. 

4- 7:57 a. m. vf. 
a 6:22 p. m. vf. 

6 :25p.rn. v-f. 
5- 8:49 a. 111 . Sl\11 

Felt at Mountain 
View. 

4 :10 p. rn. vf. 
a 5 :32 p . m. Yf. 
:1 5:B3 p. 111. vf. 
:1.Jl:36 p. m. vf. 

G-a, 4:54 a . 111. vf. 
a 5:47 p. m. vf. 

7-a 12 :06 a. rn. vf. 
a 12:07 a. m. vf. 

LS 

Dctc111 bcr 
7-a 12:22 a. rn . vf. 

a]2 :45a.m . vf.. 
a 1:52 a. m. vf. 
a 2:06 a. 111. vf. 
a 4:16 a. m . vf. 
a 10:50 n. rn. Yf. 
n 1:07 p. m. vf. 
::t 5:13J),ll1. Yf. 

lL 6 :40 p. lll. Yf. 

a !l:03p.m. vf. 
9:38 p. m. vf. 

n 7:09 a. m. vf. 
n 7:10 n. m . vf. 
:, 7:11 a. m. vf. 
n. 7 :48n.m. Yf. 
n 7:4 p. m. vf. 

0:08 p. m. vf.62 
9-a. 2:11 a. m. vf. 

a 4::l2 n. m. vf. 
a :09 a. m. , ,f. 
:t12 :32p.m. vf. 
a 12:33 p. m. vf. 

6:09 p. m. Yf. 

Dccrmhel' 
fl - n.ll:l6p. 111. vf. 

JO-a 12:51 a. m. vf. 
a 4:31 a. m. vf. 
n 11:34 a. m. vf. 
a 11 :08 p. m. Yf. 
n 11:11 p. m. vf. 

11-a 3: 18 a. m. vf. 
n 3 :21 a. m. vf. 
n 3:26 a, rn. vf. 
n 3 :30a.rn. vf. 
n. 3 :35 I\. m. vf. 
n 4-:20 n.. m. vf. 
:t 4-:57 a. m. vf. 
a 5:12 a. m. v1'. 
a 5:29 a. 111. vr. 
n 5:4-4a.m.v£. 
a 6:06 :1. m. vr. 
a fi:09 :1. 111. vf. 
n 6:42 a. m. vf. 
a 9:/L n. m. vC. 
a 11 :44 n. m. vf. 
a B:42 ]), m. vf. 
a 8:01 p. m, vf. 

I 
I 

Docrmb r December December 
25-a 1: 29 a. m. vf. 

a l:26 p . 111. vf. 
12- a 12:17 a.111. vf. 

n.12:22p.m. s . 
a]2:23p. m. f. 
a 12:2 p. m. vf. 
a 12:57 p. m. f. 

19-a 6:30 p. m. vf. 
a 7:llp.m.vf. 
a 7: 15 p. rn. vf. 

20- a 12:lila.rn. vf. 
a l 2: 15p.m. vf, 

l;1sts 3 min. 

10 :52 p . m. s,fl,l\l 
26-a 8:05 a. m . vf. 

a 3 :38p.m. v-f. 
a 5 :26 p. m. £. 
a :54 p. m. vJ'. 
n. 10 :09 p. m . vf. 

13-a 12 : 16 a . m. vf. 
a l:12a.rn. vf. 
a 2:-8a.m. vi'. 
a 2 :37 n. m. vf. 
a 3:32a.m. vP. 
a 2:40 p. m. vf. 
a 10:29 p. m. vf. 

H-n ] 0 :27 a. m. vf. 
JO:ll p . m. 111,fl,tl. 

a J0:4 p. m. vf. 
15-a 3:07 n. m. vi'. 

a ·4:0/l n.. rn. vf. 
9:10 a. m. vf. 

a 11:0 n. m. vP. 
a 9:54 p. lll, I'. 

16-a 5:13 a. 111. vf. 
al0: 11 p.111. vr. 
1110:13]).lll. vf, 
n J 0 :!50 p. m. vf. 
a 11:14 p. 111. vf. 

20- n 2:51 a. m . vf. 
a 4:53a.m.vf. 
a 5:55 n. m. vf. 
n ll :•l2 a. m. vf. 

!l l- n :5 a. m. vf. 
n 3:17 p. m. vf. 

4 :O~ p. m. vf. 
'...~- n 10:54 n . m. vf. 

n. 11 :02 a. m. vf. 
a I] :5:'5 a . m. vf. 
n 1 :32 p. 111. vf. 
a 7:35 p. m. vf. 

11:52 p. m. vf. 
2:l- a fi:01 a. m. vf. 

a 6:19 a. rn. vf. 
n 2:34 p . m. vf. 
a 3:59 p. m. vf. 
a :3 :3 p. rn. vf. 
n. 5 :4!) p. m. f. 

!i :54 p. m. vf. 
a 6 :21 p. m. vf. 
n :44 p. m. vf. 

24-n.12:0la.rn . vf. 
4:lla. m. vf. 
!l :2L n.. m. vf. 
!l:46 a. m. vf. 

a 1,0 :02 a. m. vf. 
n. 7:10 a .. m. vf. 

27-a 1:48 :i. m . vf. 
a 1 :17 p . m. vf. 
a 1:18 p . m. vf. 

4:5Jp.m. vf. 
a 4 :56 p. m. vf. 

4 :59 p. m. vf. 
7:29 I, m. vf. 

a 10:ill p. m. vf. 
:! -:i 1:13 a. m. vf. 

4 :55 a. m. vf. 
a 9 :45 a. m. vf. 

1: 371 .m. vf. 
a 3 :13 p. m. vf. 
n. 5 :37 p. m. vf. 
a 5:39 p. m. vf. 

5:43 p. m. vf. 
a :30 p . m. vf. 

9:28 p. m. vf. 
29-a 11:04 a . m. vf. 

a 1:51 p. m. vf. 
30- 1:04 a. m. vf. 

a 9:31 a. 111. vf. 
a 9:44 a . m. vf. 
a 7:20 p. rn. vf. 

17- I :30 p. m. , •f'. 
1 - G:07 n, m. vr. 

9:43 n. m. vf. 
19- 2:50 n. m. vf. 

a 6:34 a. m. vf. 
I\ 2:14 p. m. v!. 

11 :04 a. m. vf. 
1 :411 p. 111. vf. 

11 :30 p. m. vf. 

:51 I'· rn. s,fl,l\3 
31- a 2:27 p. m. vf. 

2:2 p. m. vf. 

Teleseisms 
Dec. 27 ....... , .... l :01 n. 111. slight. 

28 ............ 12::)4 Jl · 111, sli ght. 

Harmonic Microtremor 
'£ his type of tremor wn abs ut in December. 

Mieroseismie Motion 
The amplj t ucle of mirro e isms \\'as moderate from Dec '111\Jcr 11 to l-lth 

i11clusivo and slight on other cloys. 

Tilting of the Ground 
By weeks this movomm1t wns :i follow·, expressed :is :111gular cha11ge and 

rl fr cdion of motion of th plumb line: 

· ov. 30-] ec. 6 ............. .' . .. . .. 0.0 secollcl ENE 
7-13 .................... 3.5 seconds R 

14-20 ........ . .•. , .. . . .. . 0. 7 second S 
_]-27 .. . ..... . .. . .... .. . . 1.:1 seconds R 

I) r. 2 -Jan. 3 . . ..... . . . ... . . . .. . . 4.4 seconds N:NR 

'L'. A. JAGGAR, 
Voleanologist. 
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Gc,c:rnn>~nl R4od 
Tru1I 
5ccondary Trail 
R~ulro ,ad 
F~ncr 
D1•lr 1c l .J.,n,: 
Sond ~·~-:-;ne;. ... .., 
St cqn, Crac:l<s 

\ Boundary o l 
P.\·--------Xtlou~a /Ya.Ilona/ ParA 

\.\ -----

Black spot hows location of Ob en°atory. 

All exrlrnngcs, gift to library· news notes :i.bont P aci fic volcanic nnd 
seismic i>vents, and corre pondenee should be ::tdclrc eel HA WAIIA::::f VOLCANO 
OB ERVATORY, ' olcano House, Hawaii. 

The Obscrvatm·y is operated by the U . " · Geological Sun~ey, an cl i ts worl, 
i s supplemented b~· the Hawaiian Volcano Reseinch Association. The main 
station is on tbc northeast rim of Kilaae:i Cm.tor. Subordinate seismogra1ih 
station arc operatei! by the Re. enrcb .rl. ·oci:ition under t he direction of the 
volrnnologi. t in Kon~ , Ilil o ancl Hilca. 

Tho K ilauea station operntes hori zont:1 ! penclulnms of the Bosch-0111ori t,\' JlC 
a1 ul r ccciYP time bv ,1i.relcss from th e H o11olulu Navnl tnt ion . Obse rva torv 
Lnt. 19° 25' :H.2" i . . ; L ong. 155° 15' 39.2" ,v.; Elon1tion cellar 1214.6 mctc1:s 
('.19 5 feet ) . The Hil o ancl Hilca t:itions operat normal pendulum s ancl the 
K01rn tatiou a hol'izontal pcuclul um. Th ir scismograms are sent to the 
Obsen-atory. 

T he Rawaifa n Voh'ano Research _;\ ssoeiation f oun ,lo,l the Ob ·erYatory in 
1911 tran fcrring tl 1c plant to the Gol'ennncnt i n 1919, but co11t i1111iu a ·oop~ra­
tfon in c:xporimcntal " ·ork by furnishing fund aml apparatus a 11 d worker a 
nee,lc<l by th e GoYe nnnent Yolcauologi t. It is tt eorpor:1tio11 under t he la\\'S 
of R ;nvnii, govern ecl l.iy a bonrd of clirec tors, an<l fi11 :1nrccl b~T t he . ub ·eriptious 
of it members nnd p ntro u ·. Its a im are icl nti cal ";th those of the Ob crYfl· 
tory, namely, ( 1) 'l'o keep r ecord of Ffowi! iinn volrn1d ·m, (2) To attract vo l­
ca11 ologic spcci:1 lists to Hnwnii, ancl (:l) To promote worldwide kn owle(lge of 
volcanoes ancl earthc1na ke :rn d the found at ion of more vo lcnno ob or ntori c . 
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