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VOLOANIC CONDITIONS IN JANUARY 

Activity of Halemaumau 
The ye·ar of the explosive eruption of Kilauea, 1924, left the lava pit Hale­

maumau an oval 3000 by 3400 feet in plan, 1280 feet deep, with n remnant of 
lava floor overlappecl by talus slopes. The l ava J1ad poured into the bottom 
in July, 1924, from a lateral cone in the talus, but this had quickly ceased and 
avalanching demolisl1ed the cone in November and throughout the last half of 
1924 built up the talus slides. 

The only activities at the beginning of 1925 were hot steam j ets from tho 
talus, walls and bottom mixed ,vit.h sulplmr gas and J1ydrogen sulphide, local 
seismic movements and avalanches, and vaporing from cracks moderately hot 
outside of the pit and parallel to its rim. There were also tilts fluctuating 
from week to week as measured by the sei mographs at the Observatory two 
miles from the pit, and these tilts are known to vary, in a l!l-anner not simple 
'With the upward pressure of lava under the mountain. The avalanching also 
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iH time pa L h:1 h l'n obs n·ecl to nir.v with lhc incrca c antl d1•rrc:1~r of thi· 
prrs u1·e a rc~ordod at ~hose time by in 'l'l':tsc and decreas of uui~, l'rom gas 
hiss in g . '.J.'h 111crr:1s.e o! ga· pres ure m rt11t ri . i11g lava and ] ORM 11 v11l:i1t{•hiug; 
its clecrea o meant smkrng lava aml un stnbl walls. 

. nfort~untely at tile bog:inning of t!l_/l th r wa no uch JtiNSinl{ wher~· 
with t? l1aguos lnv:i pre "tu . The onl,v <lir •d evj Llences of su1· h prPsstm' 
were t.1l~s toward <~r aw:~y fr?m Dalemn11111nu, 1111d possibly in •r t•usc~ 1111 (1 ,1 ,. 
c1 nae rn avalan ·l1111g. The me1·ease or rlel'rcns iu olfataric (1 poHilK I en, 
hal'Cl to gnu!{c, bemuse th y varied wHh the 1·011tinK, of du t cleri cd frn111 av·1 • 
Janelle, a1;1u wi th rain~itll that rlissol v s th m in part. Local sc isrnic• 11101,, . 
111 nts rcg1 t~re~ on c1s11~ graph · are also dingnostir of underg.ro 11 nd lava 
change. Then· 111t rpretat1011, J1owcv r, j <liffir11lt, a .· Jfalemaurnau av:ilunrh(•~ 
procluce prolong~cl eis~ogrnJ?hie trem rs of n111plilude n great as that of Jot·:ll 
ca 1-t~1qua'., s . ~il:iuc:L is Hc 1r .lccl with J':1 ul ls. l1'11ult move mc11.t-mak i11 g c•:i r th­
qunl~c m,iy uc_rnduec I by . ub.s1dc~u·c. A ulu11el1 s 111ny b iuclu ctl by th, sa 111 
snbsul n~e 01~rng to the t1ppmg rn of th o pit wull~. Ou the other Jiau(] avu ­
Ja11 c he v1br:it1on may act ii trigg r for 111'1 hqual o s train or oarthqunkc ~, ibrn• 
tions may :1ct n trigger for avnl a11ehe 'tr:t iii. 

.From this it ap~ears that th only motion !hut may be con idcr d diag­
:1,ost 1c of th.e nuct ua tion of unseen lava i a Jll'Ol' l•d suh icl ace, or the r v •rso. 
l he proof is cl .a~·Jy a mutter of judgm1Jnt dopt>11d i 11g on all th e observ , ,1 
ehang of cond1t1011. 

During the first week of Jan u11r · a pinnae•!(• 11t thtl ~out It rim of Hal mau­
rnan fe ll in, ).Jut avn.1::tnching d crea oil. 'J'wc11ly lwo ,,,u·thq uake and 11 orth· 
east rly t il t werc.reg1 tercel. About half tho :11·thq1111l<c•H wc·re of t he ava lanche 
typ and two 1101. y avalan ·he wer hl':trc.l th for •noon of January 3. 

The econd " " ck w-ais rainy w ith 5. ind, 11 ot' r:linrnll Jnnuary 6-9 and 
sLrong n o1·theastcrly win 1. Thi s p1·oclut· tl s 11 ow 1111d t•I •tri c·al torms on 
Ma nna Loa and Manna K,a. Vapor gl'll:tl'I i11 c rrns1'il in th• b ttom :rncl wa lls 
of Halcm:.nunau. The sei mograph rccordrcl chaugc ol' tilt Crom north :1st to 
outbwest January J_ and on the 11m' tlny th re 1,·c•r uoi Ml'S h n rd at th e pit 

r '-1 poatcclly a bout noon t hat s ugge I.eel put.ring. v1il 1111d1t'M cl cr l' as d cluring 
t in s w ek and th number of loc,tl adhq u11k s 11'a8 011 ly 1;4. n su Cl.'ssiv 
wt• k. beginnincr with thut cncling Dec 111ber 3 th nrthq1111k number were 
J9, 4 1, 50, 3:j 30, 2J ancl ·1· , s howing how st rikingl y 11 11<1 gr11d11nlly t he maxi­
mum w as rea<•hcd : t th solsti 

'I'hc third week prodoc· 'd 27 lo ·al sh ck · about half or tht•111 w r of t he 
avn lan ch typ , thr wcro f.clt and H cc urrccl n ,J anu:ir:v 17. orth rly tilt 
w_as r sum d on. t h. 16tlt a nd on t hat clay b etween 5 ainl G p.111. :111 or hoing 
!us wn h arcl m srcle Hal maumau about Yery t•n minut s. 1•1t1·h tim uHl · 
ing with t ho rattl of sliding rock·. This wa Pollowl'd hr 1111 av:d11111·hc roa r 
at t he pi,t at 7 p .m. and tbo )]ext day was th lat of 1110· 11 ~1•is111il· move­
ments. 

' rh last _week of thr month produced whi tcni11g of th, 11'1111 ~ '>r ti:,• pit 
du to t h fflore cene of alt after t h dry p II. 'Ph is wns 1litl'r 1· 11! fro111 
the su lphur an l ulph ates depos it rl abo ut the live v nts aL the, hotlo111. 'l' h .c 
last <] posit8 arc bright y llow, ·1·pa m ,'olorerl, g reen is h a 11d I ink. 'l'l11 hot 

t am mak clr_v patche in the mid t oe tone dark with (·011tle11s <1 moi11tur 
l'OllllCl about. 

I uring t hi w •k so 111 dcpr . iOHS were cl tcctcd i11 I ho tl ob1·i~ of (h!l pi 
floor, whi ·h mar or nrny 11 t have been new. E t vc11 l ocal arthquakcs Wd'C 

rt·gi t<'r cl, 011 of th m ot ': 42 :1.111., J :mu:uy 26 howing iutl icalerl orig-in J L 
mil s a wu y, probably outh :1st. Tilting wa outh· ut h wo t. 'l'h r wcr11 
sma ll ro 1, li. leR mostly n t th<' north sill. Aft r the 29th thr1· w,iq ijOmc 
inc-rcn c in avalanching, and the ah 011U1 ca t of Hal maumau was broken 
at the 1·im crock showing that wa ll of lit pit lo b in motio.11. fr s h su t­
Jlhur tleposi t w11 no t icctl :it the so ut h margin of the bottom ln vn. 
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DISCUSSION OF SPECIAL FEATURES 

Temperatures of Vapor Cracks 
sing a e11ligrn1lr 111axi111um mcrc1frial thcrn1omrtcr the writ r mcasur d 

the tcmpcrnturrs of' scv1'r:1l 1·ra •ks 11<':11· Ilalcmaurnau on the forenoons of Jan11 -
nry 24 nnd 25. 'l'ht' eat'<' cr:lek OH<' ntrie with the 1·in1 of the pit 01· with the 
outer ilgr of (hr floor of Kilau a rrntcr, nurl most of th 111 a 1·c lH'W crnck s 
form (1 hy inward lumping tow:1r<l th ITalcmanmau c· uter in ~Ia.v, ]!)24. 

'T'rnnslat d into Fah1·e11hC'it :1n 1l su111111arizc1l, th so ml'a 11rcmcnts from rim 
of pit outw:nd from H n lc mnn111 nu gavr 162° P. nt .nuth rim, 167 ° wet Tim, 
Hi9 ° snuthcn l ri111, 1 7° at n purring C'nt .100 feet bnck of southwest rim, l !1 ° 
:II roacl lcrmin u. 2000 f et bat·k of J"im sout hea t, nn1l 194° at olcl .·ulphmou. 
l'l"Htl< c,n the sout h ma rg in of the Kil:in('a floor at the cont:1(·t of l:1n1 aml 
g1·avC'l. ' l'hi 1:i t p la t• was :1lso blowing. Jf we go still P:1 1·the1· 011Lw:in1 to 
lh f;ulphur Bauk al Volca no llouse hat·k of the Kilaue·, l'im we g t :?04.0 , 

whirh i the boi li ng point of waler for this l'lc1>:1t io11. Thus at p1· sent th• 
c rn cks :11'0 ho tl'er the P:i1·th cr W<' go from th volcani c center. 111 g 11 r::tl this 
would imply that the nci.reling rings or ere ·c uts of b r oken ro ·k that sli I 
(lown toward the rr:1tcral hollow arc funnel- hapcd. '.Ihc crn ks houncling the 
outerm o tones go fo p r tltnu tl1osc ho1rnrli11g 1hc inn r one nnrl . o approac·h 
ne:ll'cr to tho hot lava bel ow r rnth 1·, th<' h ot g 1·o t111cl-wnt p·r h en t cl by t he 
ln,·a. 

This, h owcv r is 110t nn inv:1rinbl<' rule. For many year WC' ha cl lhc Postnl 
rack with :, te111pcn1tu 1'c ov r :100° l'llt. (570 Falir.) only ,1 few hu nched feet 

hack of the north rim of TI:il em:inmn u, whi lr the two nlf)hur C'l'l1t•k nbove 
mentioned were at the . nme t mpernturc a at pre ent. 1'hcre may . till br 
some vents cliscovernbl on the north rn Kiln11r:1 floor bott r tha 11 those y t 
measnr cl. Tl1esc wonld b OVC' I' th e red l1ol i11 trus ive si ll whi1• h t ht' oll apsl' 
of 1924 ha 1·c,·ealed in the north w, 11 of Ffnlemaum:rn, its top 650 fr t helow 
rim of pit. In fact. th rcvel:1tion of the <' hot intni ·i1·e in the J ri 111 of' lnn\, 
t.hnt h a~ fill cl t lt e Ki lnuca si11k during th nineteenth ecnt111·y is probahl ,Y n 
clu e to the div 1· ity of temp rn urc whi •h th floor or thC' greater crater 1111s 
. hown. Thi i nlso th clu perhaps to the xccs h-el.v high ten1pPr:1turc of 
lhe air vent on top of Mnuna lid, th slng he·,p of 1.920 in the K:tu De 1·t. 
Th re t he h eat is . o gr at tl1:1 t :1 st i k of wootl is cnsi ly li g ht cl in t.h rn<·ks 
of the 1·oek. though t h pl ace cloes not steam or gi,·c of'£ any otf:1 t:1 ric oclo1·s. 
PC'rhaps there nre intrn ive ills in -:\J:,1111 :1 Tki till i11rn1Hle cent a111l cloS!.! t 
th urface. 

Lava. Fountains of 1790 
'.1:he investigation clc niberl in the ,Journal of ,January '.!O, sholl'i11g howl­

clc- rs of 1790 on top of J1 11111i el', i: of gr nt int re t in giving H r lllt' to :rn ntl.ti­
tiona l clclnil of the )790 ex1 Josi,·<' C'1·nption . 

On Janunr · 20 a gnlrh in the southwr. t wall of Kilnuen ,1·a folloll'c,l 11]1, 
for i t wn · notic 1 thnt :1 fnn - •one of wn h at the foot of it w:Js cov r cl wi1lt 
basaltic p um ice. 'l'he gulr h is :1 sh rt one forn1ecl by to rr nt i:tl 111·ain:1gc fro111 
th 11pln11cl nbove, it h a,1 :t 8111·111 nmphithrntre courecl by w,1tcrfalls :111,l 
showing - hnpccl gullie. aho1•e, 110"- clry. Tn thi nmphith atre is shown n 
t hi ck .·cetion of nsh , 1 owlclc1·s a11cl I u111iCC', the inclivi1lunl ln_vC'l'S mu<-11 thi<'kl'r 
i11 the gulch t h nn on th uplau<l nbovt'. 'l'hi s shows tl,at the gu t h was th •1· 
when this p~rtieulnr m:i of rl h1·i drifted in, probably in 1790. 'l'hc l)untir·o 
alone in plae s is thrr f et thirl, :lll rl thr whol C'~tion :1b1111t rie:ht f'ect tlti(•k. 
'!' here :11·r s0111e hig- I owlclers hc11enth the p umi e. l u t. 011 th uplan ~ flnt th r 
a1·c numerou 1:Jl'ge 011 :ibov the pnmic whi ch hn1·e inclentc,l the pu•n i<·<' 
wi h theii· impact pit . The. c impact pit prove 179 origin. 'fh r i not 
mu ch 1790 ash or gravel above the pumice at this p1rticulllr 1 face, though in 
other place farther to the cast t h pumi c not 1· p re nt ,1 mHI a h tn ke 
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its place. In othet worcls, t he pumice chiftecl in ban1,s locally to lcr•w,1rcl of 
big lava fountains of the 1Iauna Loa type, throwing their spum of' molten 
glass up into the air to l c carriecl away by the wincl. 

Jow the interesting thing abo ut thi section is that three or four feet of 
bowlclers. g ravel ancl ash wore hurled out tumultuous ly in the .first phase (>f 
the 1790 eruption; that tl1crcaftor th l.Jig lava fountab,s ph1yed; anrl that 
fina lly_ a l' cmTonce of e.xplosion wa. mixed with the 1·ccoding lava so ns to 
hm-1 b1g migular bo·wlders a m il e from tho pit. W·itJ1 thi.s ph:,sc we know at 
tho southeast gravel flat many bombs fell, 1·ock frngmcnts en ased in lava an,1 
rollocl il1to sphcl"ieal forms. We know HOthiJ~~ of tho intervals between the 
three phases, but the closcriptions of natives who were with tho K eoua party 
indi cate that they saw lurid fires ancl b1·illinnt glow. Kcoua's people, there­
fore, were probably overwhelmed by the final mixecl pha e. 

J OURNAL , JANUARY, 1925 

J anuary 1. At 11 :30 a . m. there were occasional slicles north and west antl 
rossib!y some purri11g in tho bottom. It was worthy of note that the tcam­
_ing in tho t:il us was of two kinds, dry :111] wet, the dry certainly tho hotteJ". 
Up t)10 ~0 1. : l,w(•~t talus in tho mjcldle lay a wet streak stea.1:nng idly. Dp tho 
so~th talus lay a clry streak steamil1gly hotly, ilcnscly and sulphurously. Like 
t ins also ~1·01·0 the dry steam jets at the west pocket, the ccntrnl floor ancl 
t he cast edge of the lava. In the north tal us tho vapor appeared less hot 
a11cl t11e grouncl wot. 

J anuary 3. At 9 :i. m. slid s wrro hear,1 occasionnlly and tho llorth talus 
appearecl to be pilol higher t han evrr. 'I'he 11oi.sc of big slides was hcnrcl 
about 10:30 a. m. :rncl ] 2:15 p. m. In both t he north ancl northeast high 
walls marked grconi. h areas of solfntaric tlecompo ition hacl developed during 
the previous weeks. 

Janu;u-y 4 . .At 6 p. m. it ·wns clark cuough to make glow visible if it 
existed. No sign of it was lctectocl :it the base of· the ea t, west or south 
talus in the fume cracks or in the no 11th or we. t intrusives. ThcTe was mor 
stca,m ha!1gi11g _above th pit t h a11 in daytime . . An odor from tho pi,t suggcstel 
ca l" bOll b1sulpluclo. La1·go ro ·k tu111blet1 noisily towarcl the south ancl toward 
the north. 

January 5. The day was rainy w ith northeast wind. At 2: 15 p. m. one 
or two rocks wore heard falli11g ancl there was much mcam. , everal notches 
:-incl protuberances in thf' west wnll ,._,ore seen to have elev lop<'d at the south 
base of the northwe f; talus. bove the north sill n sect.ion showi11g alterocl 
1·oc),s ancl m1co11"~01·mitics hacl been revrnlecl by tho aitripping of the wall 
wlnch appc_arc 1 hke t he ast sicle of a U-s ction, in a<l li Lion to the mar keel 
solfataric zone of trn •onformity over the cnst ltom of tl,o sill. · 

January 7. At 11 a. m. a cinuit of t he pit st:1,rting n(t the south side 
rovealocl the fact that the south pinnacle at the rim lrn<l fallen in ancl all that 
was left of it was a slencler spire below th rim . 'l'his mu[,t have fallen 
tl1e forenoon of December 31. Tl10 south- o'uthwcst rim oxhihitccl a new piJ, . 
~rn1cle slah hanging out over tho pit showing thnt tlte southern walls hacl 
been working. 'rl1crc had appnrcntly been some falls of 1·im rock 11otth,vcst, 
as steam cracks ne:x-it tho rion iclent ificrl a wcC'k h fore l1acl Usappearecl . An 
aYnJan ho wa. _see1'. to fall _:from tho m'iclclle 01' th 11orth sill. The, loweT pa1·t 
of tho 1920 nft 111 the so11tl1w st wall nppcnretl Lo have fal len away; th 
upper t un11el appc:rrecl to be an arrado :it lonst O feet high ancl there wcro 
t"·o cavernou openmgs below that. 

. J~nuary _s and 9 .. .A northcn terly min storm occurrecl with th under ancl 
hghtnmg which were mt 11se at Hilo and snow a1 peared on Mn una Lon down 
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to the 10,000-foot level. The pit wa · o,·o,-111.rng with ~,apor nncl the scismogrnnis 
inclicaLecl little avalanching activity. 

J anuar y 10. At 10 a. m. there was abundance of steam and only one fall 
of rocks was noticed from about tho south'lvest funnel. The cl011scst cluster 
of steam tails on the bottom was at the west pocket. Steam outlined th e 
front of tho lnncl slicle torrac . The walls of the pit were wet, ancl vapor from 
th wall itself rose through tho outcrop of tho tangential cracks northeast ancl 
southwest, which do mu ch steaming as rim cracks on top. 

Examination of the wall at the south-southeast corner of the pit w here 
tho pinnacle had fallen sho,,ecl that a slire of rock remained on the f ace of 
the wall wiLh Lwo slender spires rising from it. 

January 11. At 9 :30 a . m. t.hcro was abunclant vapor at the west pocket 
a 1Hl the south talus, ancl a lino of jets up U10 edge of the talus at the no11th 
<'Orner. Yellow salts were reappearing at tho oase of tho southe:tst wall. 
No rocks \\' Ore h oarcl falling ancl the seismogram of tho previous clay showecl 
not. :i single av11lm1ch tremor. 'fhc pit appeared stationary, the tCJ1clency 
of tilt wn to the northeast, the weather was colcl, and snow on ~fauna Kea 
was abundant. 

J anuary 12. Th wincl was light from tho south ;ve.st so that the smell of 
hydrogen sulphide from th pi1t was strong at the Observatory. This gas 
was undoubtedly mi..'-:ccl with U1e bottom steam, for in sunlight the sulphurous 
steam shows bluish edges at tho hottest clry places, notably along the east 
borcler of :tl,e lava floor nt t h e south m1cl west vents in the talus near the 
bottom, and across tho miclclle of' the floor from south to north. ingle rocks 
\Yore seen slicling occasionally at the 11otthwcst a11cl southwest walls. 

The pit in plan has spbtclle shape with flat ends. In profile the fl.a t encls 
northeast a11cl southwest arc the wal ls most nearly vertical. The longer walls 
northwest ancl southeast arc c'urvecl in phm ancl torracccl below. The west 
wall is characterized by its reel boss. Tho southwest corner by its big talus 
cone ancl ste:1m cracl<s at the rim. The south-southwest wall by the rift t unnels, 
g-rnat steepness ancl a talus honp u11clor the 1·ift. 'fhe south corner by an 
m1gle in plan ancl talus below with dense sulphurous steam at the botlto:m.. 
, outhcast ancl east walls a.re a contilrnous curve in plan with little talus ancl 
n:umeroi.1s terraces of Tock. At the base of the wall sou)th-southeast are 
gulches made by oblique 1notuberanccs of the wall below. At the bottom of 
the pit on the cast ide lies the biggest unbmiecl remainder of the July lava 
floor, tho eas;t talus at its margin being yellow with sulphur and steaming 
hot!_y. At the ,ery base of the southeast wall there is a smooth rock bank 
slaiuccl with sulphur. 

The plan of the pit at the northeast exhibits another comer above t ho 
east horn of the big hot sill which is surmounted by a vertical belt of 
olfatnric stain. 'rho north -nort,hcast ,vall is very sltoep, the big sill lying 

below, thickest at its east mid ancl overlaid by a fo sil talus slope in its 
we torn half. 

i~cxt comes the north corner of the pit w~th white sta:iu 011 the wall below. 
The u1 per pnrt of this northern wall is greenish-yellow whoto tho blue smoke 
rnme out from Jm1e to Novo111,bcr. At the base of the north-northeast wall 
there is a broad tal us uncler the west horn of tho big sill. '!'his sill i s shapecl 
l ike a hammoek with upturnc<l point· nt eath end, tho ·o being the horns. Up 
lhtough tl1e miclcllo of the ·m cuts the no1·thoast rn extension of tho 1920 rift · 
drk thinning ou,t thrC'e-quartcrs of tho ,rny up tho wall above. 

The norLhwest wall is charactcrizccl by an S-shapcd talus borclerecl bv a 
]""OITuOntory ancl taking its origin at the top in another fossil talus section 
notchecl out of the wall, rubout the same height as the northern one but smaller. 
Near the· top this "l':all sho'lvs trace of an olcl shallow niche of sa ucer shapo 
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in cross section wi th the lava veneer of the ol(l saucer ou tlinilig it belon-. 
At bottom the northwest talu reaches the edge of the hot, dry, densely steam­
ing flat called the w est pocket. Out in front of the wost pock t i 0 the landslide 
terrace or lobe of bowlders mid gravel with its steaming front which on 
November 2 " ·as createtl by .L breakclo ,,n of the big outhwest talus conoid, 
destroying the la.va conelet of July and burying throe-quarters of tho lava 
flat of that period. The den est team hei-c eo<m -s from a patch of yellmv 
stain in the lava floor at the ba e of the land lide terrace nearly in the center 
of ~he pit .. 

At this time tho steam at the ·we t pocket did not how the blue sul­
phurous edge.- eharactcristi · of that at the east and south. 

A.t the upper rim of the pit the con pi uou vapor cracks were at south­
·west and northeast corners and ,111 along the ea t and southeast edge. 

At 12:15 p . 111 . there came a whi tling noise in a short blast seemingly 
from the west pocket followed by a Jiuht sliding of ro k from the walls north 
and south-southwest. At 12:18 the noi.se wns heard again in the same place 
and follorl">ed by a light nor hern slide. It eame again at 12 :21 with a still 
lighter slicle at the north . At 12:_9 came another puff, if s·uch it was ; at 
12:33 another prolonged puff followed by a imilar ound a minute later. 

At 6 p. m. a se<:o1Hl visit was made to the pit on account of this supposed 
puffing. Heavy ra-cns in th aft moon had mad water puddles all oYer the 
gravel flats where the fine ash of 192± made an imperviou bottom to the 
old impact p:ijt-s of 1790. 

Halemaumau was found just n iu the morning, he air wa very till and 
no pulling souncls wei·e heard. There wa very little mo,-emen of rook slides. 
The j ets of var or in the bottom ro e silently and for tbe greater part of 
fifteen minutes the pit was completely quiet. Owing to till air a vapor 
column condensed and rose rapidly to a. grea height above the pit. The 
steam cracks at the northea edge made a ca cade of yapor over the rim and 
clowuwar(l to replace the 'upward con vection in be center. At dark no 
glow could be seen . 

J anuary 13. At noon and thereafter the mouth of the pit was mostly 
clear but a very high vapor cloud conden eel in the air aho'"e. bred of vapor 
rose inside the pit which diffu ed and left blue fume. The ·wind wa SOUfth­
westcrly and hydrogen sulphide odor reached the ob en-atory. 

At 2 p. m. the steam jet of the bottom were all drawu outhward by the 
cdcly. No blowing noise wa heard. Blue fume mixed with team was con­
spicuo u along the ea t siclc of the bottom wher much of the talu wa stained 
salmon pink. 

'l'he whitening of the north a.ud northea t wall - with kic eri e or gypsum 
::i.bove the 'upper contact of the big ill wa con pieuous in large patches 
especially over tho east end of the sill. Th alts efflore ce mo tty in ragged 
horizontal trcaks. t-ome of thi whitening could be een near the west bo s 
and above the north\\·c t intru ives but not much el ewhere. It appeared as 
thongh th · hot intrusive, were still center of ga emanation. 

Falls of rock were notecl at the north at 2:10 and 2 :30 p . m., and at the 
southwest n,t ~ :20, all small. 

"\'iTi th th southerly wind an in tere ting phenomenon at the road termi:1111 
was observed when tho ngin of the motor car wa tarted. A few f e to 
leeward fay the steaming cracks of 192d with a temperature of about 6 

· degrec.s C. For a distance of 100 feet from the car all the crack "-hich had 
shown little vapor instm1tly steamed up cl n ely a the exhau t product from 
the muffler 1bJew across them . A the car tartcc't and the exhau t fume ~••a 
hlow11 acroSll other cracks, these in tmn exhibited their vapor where befo1·e 
th<>y h:1cl ·hown ha rd ly any. Thi 1m a clear ea e of 1rncleation bY carbon 
pru· ides ju ·t as when the Italian guicle a olfatara produce Yis1ble vapor 
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Figure 46. A ·h :111d sand from t he May eruption of 1924 011 the pa­
hoehoe lava of the Kilauea floor, west of the Volcano Ho nse trail and 
a bout 3000 feet from the edge of Halemaumau. Photo Bole . 

Figme 47. Du t el o11d from the great avalanche in Halemaumau at 
12:50 p .111., November 28, 1924, as seen from the mad look-out on the 
north east side of Kilauea Iki: This avalanche started the inner land­
slip that destroye d t li e July lava co ne1et. P ho to Bol e . 



with to1·che . 'l'h particles of a fume be ome ccn1ter of conuensatiou for 
water which otherwise do · not couclense, but is taken up by the atmosphere. 

J anuary 14. .At 9:30 a. m. a mnll slide of ro •ks was heard at th n orth 
a11d the yellow salt at th foo~ of th southeast wall were again seen to be 
developing bright color . On tb c 13th the tilt bad changed from nol'theast to 
outh- outhwest. 

J anuary 15. There were thu1Hler storms in the afternoon and at 5 :40 p .m . 
the wa !ls of the p it ,Y er wet and the air was Yery calm. ligh t dnst from avu• 
Janches had been eeu at th pit in the morning. 'l'hc volume f steam in the 
we t pocket appe,1recl Le. than before :uHl i11 gen ral the bottom Yapor ap· 
pearetl more id) than u ·ual. In 1.3 minutes two n va.l:rnche. were seen at 
the north wall . In the calm weather c ·hoe, from the era h of a falling bowl• 
der wcro hea rd about th pit mor noi i'ly tlum the direct sowul sngg ting that 
part at lea~t of the recently noted puffing or gralillg noi ·e might havs been 
clue to echo. 

The pit wa very quiet. No ulowing noi e was cl tectcd . The only con­
densation above Hale1mturnau wa J1igh up :1t tlie cloud level. 

J anua.ry 16. t 5:i- p.m. c11e1·al •ondition appeared the same allll the 
arrungcmen t of team jet on the bottom of tl1e pit ugo-c tcd a Z in hape 
the w st arm b ing the less ulphnrou li11e of. j et tl'Bnding northea ·t-south ­
wcst, the diaaonal, mor s ulphurous c1·0 ing the pit from no1·th to south, and 
the ea t arm b ing the mo t ulr hurous, trending outhwe t lo northea t a lon" 
the ea t margin of the lava :floor. 

Tl1 licling noi e with its e ho es wn . pronounrecl th i vc11ing, occurring 
CYCtY fi\·e or ten minute . 'rite wi ncl w:Ls 11orthca~t and the sound was Ii ke ::i 

Jeep· Ji<ling of ribbon of tnh1s. Ther e were ome ucfinitc avalnncho crashe 
tha t were different, identifi ll n·ith fol li11g d bri at th north or at tho outh­
west tunnel. The sliding noise 011 the other halld w011ld prolong itself uutil 
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'I'he notch of that rift in the wall of the plt was iucreasing above tho tunnel. 
ulphur stain patches ~,·ore observed at the ba e of the southwest talus. 

'l'hc outli-wcst rift out into the Kau Desert wrrs followed from tho rim of 
the pit across the K ilrruoa floor to the steaming vertic ,11 crack in the border 
cliff and beyond the top of the cliff toward one Peak. No motion was de­
tected in this 1920 rift, for thorn was no cracking of the uew a h. A "'Ulch was 
rlimbecl in th e so·uthwest wall of Ki lauea : nd thick c1epo its of the upper 
bnsaltic pumi ·e on top of the 1790 ash and gravel were founcl . This pumice, 
in be els two to three feet thick in some places, has been somewhn t of a puzzl e 
as to its. age. It cliffers from he '' tin-ea cl -lace scoria" underlying the whole 
.v h section on tho Kilnuea Iki ide, in being more membranous and in lying 
at tho top of the pT0-1924 ash sect.ion. It occms nltogothor on the leewar,l 
or southwest itle, and in spoi-adic pateh . · 

lt l1as been thought that tho outhwe t pumice nt Kil::wea might be of 
J ~3 01· 1 GS age, repTe enting the froth from lava fountnins blown over from 
J-falcmaurnau. On this clay bowhlers :mcl their impa ·t pits of miqttestionable 
1790 age, which could not po sibly be 1823, 1868 or J.924, were fouud on top 
of the 1,umice. Other coarse gravel aud bowlclers of 1790 lay undeJ' the pumice. 
This cliscovcl'y is of impo1·tnnce, J'o1· it means t hat the 1790 eruption threiv 
out cvernl feet of gravel ancl ash fiJ"St, then l:wa fountains oeeurrcd on a 
big scale, of the Mann:i. Loa type, throwing up lava froth that was dcpositeu 
a mile to lecwar,cl, and finally some broken bowldcrs of grnat size wc1·e ejected 
a similaT clistancc in the closing stages of the eruption. 

'£his checks with the notion that the 1790 eruption was of mixed ash and 
Java, oth nvisc prove<1 by the bombs coa tccl with contemporaneous lava aud 
the des riptio11 of rctl fire ancl lava wl1ich ha1·c come c1owu from the natives 
of tho time. 

J anuary 21. At 2 :15 p.m. a notable cliscov ry was that the east ide of the 
pit hacl b en avnlanching, an unusual }Jlacc for such crtviug i11. 'fhe east sta­
tion flag, which hnd been on an unstable block of the crackoc1 rim but never­
theless immobi l , had fallen in. 

Fre h crack· in the surface a h pn.rallel to th rim and newly opeued 
chasms ) ack of the cast rim were found beginning a short distance north of 
the southea. t rnH terminus. 

'l'h 'rn was fresh northeast wincl and the YapoT on the bottom was less 
nbunclant, but the steam was notably flocculcnt amid fresh talus bow](lcrs from 
the ne-w eastern rock falls, which overlapped the cast edge of the lava floor . 
Slight falls of stones were seen, mo ·tly at the north. The increased whitenino­
of the ,val l over the north sill wns conspicuous, an cfl'loresccnce of salts. Still 
Jilgher the walls above the east and west horns of this ill were dccornposecl and 
. taincll yellow an l green. · 

January 22. At 2:15 p.m. of a dry unn:v fLfternoon the visible vapor was 
muth thinner, though the jets in the shaclow at the outh talu " ·ere more fioc­
culcnt and dense tlrnn those in the su11shinc in I ho center and nt the west. The 
l ottom of th west pocket was en to l)o a flat mu ldy saucer. A yellow sul­
))hurous patch hncl cleYclopcll in the steam at the foot of the new eastern talu . 
sho\\"ing how quickly the sulpht1r d posited. Small nvalnnche slirles oceurrccl 
uorthcnst anr1 west :rnc1. trickling slips from scv ral places. The air above the 
pit w:1s quite clear. 

Very white chalk~, Rnlts st:iincc1 the gulch l clges ::it the bottom of tho south 
wall ancl nt one spot high r 1p, probably mostly magne. ium sulphate, lik t.hat 
over the north sill. 'The sill iL If was stained fo vlnees, aml. now:days in wet 
wen thcr ho wed more wetne s than six months ago, as though it wer Jess hot. 
Whon first cen it was Ted hot. 'l'he souLh talu was now dal'lc with wetness 
from ronclensation nt th o sides, ::incl chy up the mi'lldle where clry st am j Is 
wl'r eomin"' forth. ' 

J anuary 24. At 9:15 n.m. a few rocks were head sliding in d ifferent places 
ancl at _11:13 a.m. ~hero wns :t dusty nval:rnchc at the north corner of the pit. 
Sulph1;11 yellow s_tarn wa, not1cccl on the gravel at tho northern front of the 
lanclshde lobe o.t: November 28. This yellow stain wa whore stoam cmcrgc!l 
near the ~oot oJ' lhe north tnlu . White salts hnd deposited at the bottom of 
~(1e stcamrng we t })OCkcl. • 0111 • li clcs occunec1 at the northc:1st and southwest. 
I ho_ e at the n~rth wore from tho west horn of the big ·ill Hself. Steam ap­
pe:11ed hot.t.C> t ,mc1 m t flo ·culc11t at the south, 11ortl1east rtllc1. west vent . 

January 25. t 9:30 n.m. ancl thorenftcr a few small slilles were observed 
at th~ n1idcllc of the north sill and ovel' the southwest talu . The west horn 0.f 
the sill ha(l been ca,ing awny, and these sliclcs made small cauliflowel' clouds 
when they stmck the talus. 

'!'lie mor.ning ligl1t on the bottom of t,he pit ns seen from the soutl1wcst 
showocl at the west pocket a north-~outl1 depression baout 20 feet 1vi.do like ~ 
s;mko11 blo_ k. Th_c mua of tho landslicle tcnaco east of it hacl clrainod towarc1: it. 
hast of tins the llllc of bowlcler on tho terrace appeared to form a riclo-e Tather 
than a fiat, as though its west side hnd slumped. '£his may have been the 
place where the recent sliding occurred. 

Janual'! 26. At 9:30 a.m., with southwesterly clrizzle, much more vapor 
conclenscd · 111 the boltom, of the pit ancl in lines of jct up the talus slopes, th e 
most floccul nt ste:tm bemg at the west pocket. 'l'hcre was uo noise of blowiuO'. 

Rocks were sli<'ling from the walls a little at the north sill and above tl~~ 
southwest trtlus. 'l'hc grnvol of the bottom ·wns cla1·k ::incl wet with rain but 
the steam vents acros the mi:ldlo from south to 11orth were lighter col°orcd 
owing to the dry heat. - ' 

January 27. At 9 :30 n.m. tho weather hac1 clenrccl aft01· min the wiml 
was northea t anc1 the walls of tl1e })it were w t. The large areas of wnll sur­
face that had b en covered with white salts now showed almost 110110 of the 
~hitcning, indicatii1g that tho efil01·esccuce hncl been n. product of tho preccd­
mg clry spell. The taluses were wet ancl the steaming zon dry. The walls 
north and no1·thweRt were making small . licles ancl a loose block in lhe north 
wall 20 feet abov? t he midcllc of. the bi~ sill had created a black gaping crack 
about one foot wide. A crack hncd with yellow sulphur was visible at the 
outheast edge of the floor, the clcposit bciug different from the pale sulphates 

on the bnnk above. 
There were greenish-b1·own clecomposecl :nca in the 11orth n11Cl northeast 

walls ovc1· the two horns of tho 12orth sill. '£he northern one lay unclcr the rn· 
g1on of the postal-c:ra k solfntara that was a l:mclm:i.rk on the sul'.Caco outside 
of Halemaumau for many yeaTs ancl the northeastern one unrl er a similar sol ­
fatnr:t which was conspict1ous noar the Volc:u10 House trail until the winter of 
1924. 1 , , , I 1 '~ 1 ! ;=' : ' I 1 -· 1 .. · 1 

J anu_ary 28. At 9:30 a.m. there were tTieMing sliclcs nt the northeast wall 
of tho pit, vnpor was abundant owing to driz:ding rain and white Mlts had 
bcg1111 to rcnppc:u- on the walls. 

'Thero w r now three bottom solfatnras showing sulphur or yell ow snl­
phntcs at thl' foot of the Routh :incl southeast walls; eight similar places in 
the bottom of talus slopes west, southwest, so uth, southeast anrl cast; and two 
plP.ccs in the .floor area at the north ancl in the center of tho pit. 

J anuary 29 . At 5 11 .. m. :iit :'"as evident t hat the whole east side of the pit 
:wan rock had l ee11 ,rorkmg a httlc, for crncks onc-hnlf inch wide had opened 
rn the ash over tho steam fis ureR 100 feet l)ack of the rim southca t . They 
ap,;:i~arecl to rcp1·ese11t. nn c~tonsion outhl\vard ol' tl1e crncks previously noticed 
bacl~ of tho cast. stntion. Ihey coulcl he tracccl southwnrd al most to the so'uth 
station. The p1t showed nothii1g remarkable, the walls were ·wet and the 
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vapor clonso :tf;tor rain. l\ifost of the time the ,,,nlls were quiet with very 
little moti on of sliclii1g stone.s, 

J anuary 30. At 5 p. m. there were slides nol'theast n11cl lscwh l' . The 
vapor jets were very voluminous. 'l'hc orncks ln1ck of southenst rim h:icl not 
changccl. About 7 p. m . a roar was J1enrcl :rntl a11 :1valanche tremor ·was ro­
oorcl cl by the seismograph. 

January 31. .At 2 :30 p. m . wi h light ·outhca t wind tho pit WRR murh 
dri er n1ul the jots thinner. 'l'hcre Wl'l'C small . licl s at th midd le of t ho nor1 h 
sill and on the east siclc of tho rift tmrnels southwest n,s though the HJ20 rif:t 
wa "·01·king. The denser vapo r was nt the EOuth ta lus ancl the ea ·t oclgc of . 
the floor. At this la t plnt·r ,1thwart the base of the cast t.alns lay steaming 
vents -that deposited fresh s ulphur of bright yel lowish green color. On slide 
.fell at the northwest tal'us . Blue fume filtered ou t of the vapor l' ising above 
i- he sotllth tal us as t he moistlll'e clissipntccl l!pwarcl. iVhite s,il ts were re­
ap110::ning- on the wn.Jls . Some fresh orncl,s in the dirt we1·c obsorvocl •lose 
to the rim sou theast. 

SEISMOMETRIC RECORD 

Dmiug tho month enclecl midn ight Jan uary 31, 1925, 94 local earthquakes 
nncl two toleseisms wol'e registered nt the Obscrvntory. Th so ::incl other earth 
mov me11ts are exhibited below. Time is Hawaiian Stnndnrd, 10 h. 30 m. 
lower th2.n Gro nwich. 

AbbTeviatio11. have m ea11i11gs as fol lows: Vf=very feeble; f-fe ble; 
s=slight; fl=fclt loeally; ~=indi atecl distance to origin in mil es; and 
:1=:1 peculiar type of tJ-crnor thnt build up grndually without pha cs, eon­
tinues longer nnd with lessor a,mplituclo than odinnry local caTthquakcs of 
similar intensity. 1'here is a close correlation between these tremors and the 
ocourrenee of a\' al:.rnrlw at Halemaumau. 

Local Earthquakes 
J:rnuary Jai111nry ,Jan nary 

] - 7:33 a . n1. vf. ]0- 6:29 it.1'11. \'t, 17- a 4:4 '1,111. vf. 
3:28 p. m. vf. 6 :R~ n. m. vf a ·5 :20 :l, flll .• vf. 
4 :1 5 p . )11 , vf. ]) :19 11 . .m . Yi a 5:3 a. rn. vf. 
7 :45 p.m . vf. 11-a 2:07 p. rn . vf. 

5:47 7 :47 11 . m. vf . a ~:34 vf. a :1. m . s. 
]) , 111 . 

2- 9:22 a. m. vf. ]2-n 6 :lfi p .m. vf. rt 9:45 a . m. f . 
3-:1 1:56 a.m. vf. lnsts for two mi1rntes a ] :53 p. m . vf. 

a 12:06 p.m. v.f . n 6:42 p . m. vf. 1 7 :50 :1. m. vf. 
n '2:31 p. m. vf. n 9 :1 8 p.m. vf. 19- 2: 19 a. m. f 
a J 1 :09 p. 111 . vf. H -a 2 :09 :1. Ill. vf. :29 p. Ill, vf. 
a J 1 :17 p . m. vf. n :29 p.m . v .f:. 8 :30 11. m . s f[L'.'13 

4- 7 :02 p . m. v.f . a · l'l:48 p.m. vf. 20-:t 5 :]4 ]), m. vf. 
10:_5 p . m. vf. •a 9 :05 p. m. vf 21- 2:41 vf. 5- 7:37 f . 15- 7 :41 v( a. nt. a . )U. a.m. 

2~-a 7 :] 2 vf 7 :3 •ll, lll , vf. Hi-n G:56 p.m. vf. 11. Ill .. 

6- 2 :51 n.m. vf. 8:26 p.m. f ., fl 2-1- 3 :27 a . m. vf. 
a 7 :. 9 a.m. vf 10 :01 p.m. vf. a :06 p.m. vf. 
a 7:43 :t. m. vf. 17- n 1 :20 n.m. vf. a 9:3 1 p.111. vf. 
;l 8:33 a. m. vf. :1 2:11 a .. m. vf. l1 :27 p.m. vf. 
a 8:50 a. 1n . vf. a 2 :20 a. Ill, vf. ~5- :3:52 a . 111 . vf. 

7- 9 :4fi n. 111 .• vf. a 4,:]9 a. 111 . f . :3::i5 a.m . vf. 
10:16 a. m. vf. a 4:25 a.m . yf. 26- 6:42 I· Ill . fL'lll 

8-a 10:32 a . m. vf. a 4:2 a. 1n. r. :i (i:51 I· m. vf. 
9- J :16 a . rn. f. a, 4:40 a.m. vf. a 6:53 p.m. vf. 

JO- 4:51 a. m. vf. a 4:42 a. m. vf. 27-a 6:25 a . m. vf. 

JO 

January 
2!J- 12:29 a. m . vf. 

5 :33 a. rn. vf. 
5:46 a . m . v'f . 

a 8:23 a . m. vf. 
a 9:01 a. rn . vf. 
a 9 :04 a . m. vf. 
a 10 :33 a. m. vf. 
a 10 :45 a. m. Yf. 

Teleseisms 

Jauunry 
29-a 2 :45 p . m . vf. 

3 :22 p . m. vf. 
30-a 6 :08 a. m. vf, 

10:34 a . m. vf. 
a 12 :57 p. m. vf. 
a 4:16 p . m. vf. 
a 7:11 p. ID. f . 

J an . 18 . . ... . . ..... 2 :45 a. m. slight, L'.'13600 
30 .. ....... ... 7:19 a . m. slig ht. 
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4 :25 a. m. vf. 
3 :15 p. m. vf. 
5 :5 p. m . vf. 
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a JO :28 ' p. Ill. f , 
a 10 :29 p. m. vf. 
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J a n. 4-J 0 ........... .. .. . . . .. .... 2-. 2 seconds NNE. 
11-17 . . . .. . .. . .. . .. ... . . ... .. 1.5 seconcls SW. 
1 -24 . . . . . . . . . . . . . . . . . . . . . . . . 1.0 seconcls NW. 
25-31. . . . . . . . . . . . . . . . . . . . . . . . 3.0 seconcls S. 

T. A. JAGGAR, 
V olcanologi.st. 
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T. A. JA GAR, 
olcanolo

b
ri t. 
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MAP AND , 'TATI01 DATA 

VOLCANIC CONDITIONS IN FEBRUARY 

Activity of H alemaumau 
There were dusty avalanch es }?ebruary 1 and three pronoun~eg local earth­

quakes registered the following 11ight were coincident with strong avalanch<l 
signs discovered at the south we t wall. Adjacent to tho tunnel of the Kau 
Desert rift, in the wall of the pit, the whole upper pm·t of the precipice wa.s 
freshly broken away, and one of the signal flags was gone. On the bottom 
were fresh fragments, and clouds of dust had powdered all the solfataric depo~­
its, obscuring them. The ash soil was newly cracked for 100 feet back of the 
rim all along .the southwest side of the pit. The rock there is heavily cre­
vassed. 'fhereafter the slides decreasecl and the pit became quiet. 

At the beginning of the month tilting of the ground was away from the 
pit toward the east and north. There were thirty-four loc-al seismic move­
ments for the week ending February 4, of which only eight had conspicuous 
amplitude on the seismogram and only a few hacl the sudden beginning of 
local earthquakes. Their co.rrelation with avalanching was striking. It wm 
be made a subject of investigation whether the avalanches directly cau e the 
tremor-s, or whether both are clue to a common cau e. 
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The followino- week 26 local movements "·ere registered, tilt i11g was to tho 
wost and an earthquake was felt at 1: 34 p.m. on the 8th. '!.'here w •ro ton 
movements on t he 9th, but all that was noticeable at tbe pit was tho di . 
turb:mce of the s::tnd and dust by a brisk northeast wind, the smell of spicy 
sulphur from a bright yello,1· l)atch at the foot of the ea t talus and the seeming 
growth of this gns at the expense of hydrogen su lpl1ile . On February 6 and 7 
the wall 11orth-northeast had scaled off, on t he 9th there was continuous rattle 
of falling stones at the southwest and the wall there showed sign of ine1·0:1sod 
~trippi11g. l• resh movement o:f crncks back of thu southeast rim was observecl. 
At a bout this time some vertic::tl cracks gaping open weJ·e observed in the 
north-northeast wall about the middl of the big srn which seemed also to 
fracture the cake 'lf talus at the bottom. 

Thit-ty seismic movements were recorded the third week, two wore felt and 
tilt was to tho south-southwest. 'l'h ere was continued peeling of the pit wall s 
aud a loose inner ledge belo1Y the tour ist station southeast fell in. Between 
the 15th and the 17th a promontory of the lower northwestern wall became 
cracked, developed avalanches and fell away until it was strippetl bare. An 
BXtension of the sulphur in the ca t talus was observed. 

To ward the end of February the :walanching decreasccl ancl mu ·h o:f the 
time during visit to the pit the big cauldron was quiet without a ny noise of 
sliding rocks. On dry <lays the eastern sulphur hol es amid fa11cn bowlclcrs of 
December avrLlanches were conspicuou-s because not obscured by · nclensation 
of t he steam that rose through them. Even at t he top of t he talus there was 
~ome sulph ur stah1. These places were quite different in app a.ranee from the 
Jeposits of wa:xy whito sulplia tes in t he center of the pit and t h streaked 
ye llow ones on n, bank at t he southeast. 

Different from all the e places of solfat:uic deposit were t he fonscl_,, 
steaming slopes ancl mud flats of the . outh and west, where t he vapor rises 
through dry patche in moist ground and deposit almost 11othina. This va.por 
curdles floccul ntly and ri cs ra1 idly, appearing very l1o t. It s ,emcc1 to be 
extending itself to the upper I arts of the talus ,slope 11.nd cv n to the w::tlls. 

Seventeen seismic moveme1,ts wer registered cluring tho week ending 
February 25, of which one was felt a.nd partially di smantled the seismograph 
at 10:20 a.m., February 23, with app::ne11t origin ] 3 miles from the observa­
tory. Another at 10:18 a.m., February 18, was felt in Kohala. A clistant 
st rong earthquake at 1:31 p.m., Fobrnary 23, showecl origin 4250 mil from 
the station, but was not accordant in e ither time nor listance with t ho destruc­
tive shoc,k reported from Seward, Al:iska . Tilting wn s mod ra to to the 1101·th­
northwest. 

DISCUSSION OF SPECIAL FEATURES 

Spasmodic Tremors Related to Avalanches 
In tho December Bulletin tl1e list of local earthqualc cs l1a,l a new .-ymbol 

a against man y of them, mPanin g '' avalanche .scism 1 '. • very t re11101· that the 
seismogram shows is eJ1tored 011 tho list, and omc of t hose of small amplitud e 
are iclcntical with wl1 at in the older Bulletins of the tation were mcntioncrl 
as spasmodic tremor·. W:,ith the many avalanch es of the big pit of ]924-5 we 
hav e come to nssociatc these trem01·s with ::i,va la nches. This does not imply 
that spasmodi c microtremor of past years was always duo to a.valanches. No:· 
is it proved that the present ones are always so related. 

In December there were some of the long drawn out seismic movements 
that may not have been a.cco mpani ed by ava lanches. And thern were everal 
,walanches that were not preceded or accompanied by soism . Many of th e 
large,· ob ervc<l nva.1anches, how eve r, were co rrelat d to measured soisms in 
tim e of occurronco. The 11cw Hotation i equal ly a pplicable to all the month s 
sin ce the May explosive eruptio11. 
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It houlc1 bo r marlced that a 25% ~orrcla tion between :L1'alaJ1Chcs from 
an unstable wall a 11(1 occnncnte o[ ei. ms would be high when one co11:,ide rs 
botl1 large 311(1 ·mall aval a11chcs, an,l only the large ones capable of se.ismie 
effect. Obserrntio11s at the pit nro i11Crc 111c11t in proportion to the fr equc11ey 
~f slid s. ' l'h rcforc, :1pparent co rrelatio n between avalanches aml $CB1110-
gram is 11:1.turally poor. . . 

Tho new i'caturc of 1924 has 1.Jcen the l:ugc- numbCI' of the e pc ·ul 1ar SC l$11l 
rcgistcr'c1 a prolonged tremu lou s gro uncl movement of rnueh grcatci: arnpli­
Luil than wa.s formerly classificc1 unclcr micrntrcmo r. Durmg t he explosion 
p r iocl tlic ·c movement, became very large iJ1d eed, eharactcri zc,l by grndnal 
1nncasc of amplitude from small beginnings. In t ho true lo~al ea 1-th(]LH1Ke 
th rc is a sucldenly begun prclin1i11:Hy tremor, fo ll owed hy a sti ll morn sucl,1cn 
set of long waves, w]1i •h then c:xh ibit :1 clccay cu rve rnpidly declining. ·rhe 
avalnnchc se ism has. no dcfi11 itc l>ou11clnry between prel1n1rn:1ry antl lon g 
wave , and has more gradual dcc:1y, om times sw~~lin g on~ scvcn1! ti111e3 i11 
tho course of ,scveT::il minutes l efor<' ily111a awny. Ihe :1mplit1ul c 1 that of :1 

feeble or slight oarthqu, kc. There is 110 q uest.ion but t hat nl~ the very lJig 
aval:1nllhes of 1924 have been :.iceomp:1ni!'<l by these p eculiar sc1s n1s. 

It is this fact that makes it nearly ce1·tai11 that t he a seism when eoin ci­
cl nt with avalanche is its product and nor its caus~. 1f it causec1 th e nvalanc.h c 
there i 110 1·cason why it ,. honlcl not hav e th characteristic ph:tse of any 
ea1-thqualrn. And a s eond fad tonfirm;1to 1•.1r of th is is_ ~hat there has be n 
clnring these months no a.pparent re:ison for u11us11al sc1s1111c1ty :rnd only au ual 
m1111ber of common ea rthquak es. On the other lwncl, theTe have been large 
numbers of aval:mchcs and of a scisms. 

JOURNAL, FEBRUARY, 1925 

February 1. 'T'ho day was sunny nnd I-Inlcmaum nu pit was clen r. From 
timo to tirn dust rose in thin veil above the level of tl10 pit rim, howin g that 
avalanchii1g oc.cuncd. 

:February 2. 'rhc se ismogram showecl three local earthquakes, two of them 
of the tLvalm1che type. At 9:45 :1.m . Halemnumau show. cl plainly where t he 
avalanches w ere occurring. A largo notch hacl been maclc 111 t he southw est wall 
of the pit, no:xt cast of the 1920 tu1111el, :incl the tnlus below wa _co vered with 
freshly broken fragments. 'l'hc rc hacl been two flags above this,, p~ace, onll 
the Obser vatory flag and the other about 300 fce,t farth~ r we t. Ilus_ sccoJHl 
stake hacl fallen into the pit with that portion of the rim that hc1c1 1t. 

A ll the so uthwest rim region showecl frsh crn.cks in the ash parnllel to r im 
of pit; 100 feet back from tho rim they_ n~easurec1 1/2. i11 11 ae ro ,. m,cl lo e to 
the rim l inch or more. Ou a person s1tt111g on t he southwest nm the re was 
a pcrp tunl showe1· fallin g of eonrsc snncl blown by the northeast wind up t h ll 
uowl v broh '11 face of tho cliff below. 

The ground fo r 50 feet bnck of this out hwcst rim wos l1 e~vily crcvassc<l 
hotwccn the 011thwest station ancl tho " ·e tern corner of the pit, a ll of the ·· 
ehnsms Rhowiu g new mo Lion. 'rhe southwo ·tern sliclc in the pit hncl bee11 1, ig 
enough to rover the 1.JoUom ,dth brown dust so as to partially o~scur t he sul­
JJ huro11 s pntch<>s. Tho 11orth talll ·l1owec1 so me fresh-fallen debris, :1.nd :it th e 
time of visit ro rks wcro slid in g a lit tle southwest, wet nnd north . About J 
1.m. occun (] a slide big e1JOngh to send up a cln t elon lat the outhwest wall. 

Dining tho pre•, :,rns eight months there hacl now bce11 1_110ve 111 nt 011 cr~cks 
bnck of th e 1·i111 of thr pi.t a.ll tl1c way aronncl, aecompa111ed by :1valn ncl1111g. 
'l'hc maxirn nm motio11 hncl been above the two intru ive bodic north and we ·t 
which we re gloll'ing :iftcr the explosive crupti o11. 'T'ho minimum wns 011 the 
opposit side of th p it near i119 tourist station sout heast. 

February 3, The clay was sum1y am1 it was noticeable on suc h clays t11at 
t.he gravel :rnd san d fields nortbenst :incl southwest of H:1lemanman, as seen 
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J'rom a distnn c to t he east wot·e i tot:ibly more white with salts than tl1 0 trail 
region immediat ly southca t of th pit. 

At 11 a.m . th pit was dusty, u1orc ro k had fallen from the region of th 
southwest rift nnrl the vapor jets were thin xcept at the south and w st. 
'l'l1e pit ox hibi tc cl hnrcll y an_y slid in g of rM.ks in progress, ancl Jess lu. t ·was 
heiug blown up the so uthwestern wall althouglt th, d:~y was windy. 

February 4. At 9 a.m. fresh debris was se 11 on tho talus und er tho west 
horn of tho north sil l. ulphntes wor begi11Jiing to r•:1ppea1· through th dust 
:it tho b;:inlc on th foot of the south ast wall of th pit, ancl white stain was 
re '.1ppearing on the walls at the north ast, north :ind south. A f w rocks were 
slicling at the north ancl nol'lhwe t. A line of vnpor j t cxte11ded up the rnld• 
c1le of tho ·outh Laius tln·ough l1ot fry gr ou nd for n. width of about JO fe t, :rncl 
th l op on botl t sides w11s w t. U 1·e and nt the mud- ov r cl west pocke t 
of the bottom of tho pit th greate t volum s o-f flo c· cul nt stc:101 vapor wore 
rising. 

Febniacy 6. . t 3 11.111. in <lry wcathct· n yellow solphur patch wa con· 
spi uons at tho steam vc•nt of tho lower part of 1h c cast Laln . 'fhc north­
northeast wall showed fresh uotching back on the west id of the rift dyke. 

ne avnlan<'hc nnd sc\·cral mall Up were ccn at th:it plac . 

February 7. At l:]5 p.m. a 11oisy avnlanch e f 11 from Lhr north wall of 
the pit :rntl dnst rose at th southwestern corner; thcro w rr others about l :17 
and :1bout 1:26. 

At 2::30 p.m. two plaf"e at tho base ol th<' <'n t tn Ins w 1· ob. rv <l to be 
coatea with bright yellow su lphur c•.1·y tals . '.)'here wns frosh d .bri~ 011 lh .! 
northeast talus. '.l'hr wnlls s ho11·C'l1 whitening nt the 1101·lh n rLh ast and soulh. 
A pi1111ac·l rock stoocl out at the southw st rim we l of th rift lino. • lid s 
w re ·o n at t110 lower asL rn wall ancl also at the 11orLh anrl southwest wall . . 

Febniary 8. An earthqll ake was fe l t al l :35 p.m. 
of spicy ulph11r wa perceptible at the cast rim of th 
yellow patche of the cast talus ,dtieh wer b coming 
slides orrnrrccl :it the lower outh ast cliff and there 
brealdng away of the w c t m l10Tn of tho 1101·th si ll. 
i.11 tho a h back of the rim southenst. 

t 2 :•111 p.m. t h o lo r 
pit, JH hn bly from the 
bright, olorecl. . 'light 

was n w cvid nc of a 
F r sh era •ks w 1·0 seen 

February 9. t 3: 5 p.m. tho odor of spicy sulphur wa pronounced antl 
no oclor of hydrogen sulphide wa perceptibl . ThC'r wore st ro11g northeast 
winds anrl lauds of ash clu L wer I lowing in th desert and 011 tho Kilauea 

floor. 'fh re was a continuous rnttl of falling stone ,1t lh soul hwc> t and wet. 
There hn cl been more strip[ iug of the .southwc> t wnll, this Lime on the west 
sicle of th rift tnnncl whore nl o fre h talus dcbri · UJlpCar cl h low. 'rhcr wa · 
other f1·esh d bris ou the north taln under th we t, horn o.f tho .sil l. 

Fob1·uary 11. At 9:30 n.m. again wa seen fro h avnlnn h<' mnterial on the 
outhwc t and 1101·th talu es, nncl f"rPsh clu. t 01t the bottom of the pit. Next to 

the tunn l rift there w11s more notr·hing of t h wall. Vapor wa. hot :rnd don o 
at tho usnal places. , omc ro~ks w re he::ircl movil1g, mostly townrcls tho 11orth • 
WC t. 

A number of f atu1·cs w re ob crvecl in tho north wall n.bout tho middl • 
of the big sill, and in th tolus l1elow, that suggest nn upright crack. ln fac~ 
two v i·tical craeks wc1·c ohsei·v l x t ending 111 mid down from 50 to JOO -feet, 
about 75 fc t :'lJ arl, ai1cl th fir t of th n1 12" f et asl of thC' big l'ift. (lylw. 
'l'hes :ll' thu in th e snm 1·cgio11 r lativc lo th rift a tho £re h avnlanch 
. tripping of the outhwe t wall. Th we tern of·th two appear d to be a 1· d ­
dish dyke in its upper -part, but to st11nd op n as a hasm about a foot wi ie 
below nnd to ext nd as u liue of br aki ng and staining all the way lown to 
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th talus ,;vol. B low ll ,i · in the talus it. 1£ there worn mark like :i: zig~ag 
trnil up the •lop , sugge ting in cipi ent !:ind lip, and th re wa ome_ fa int 1gn 
of a crack athwart tll Javi~ floor in the amc northeast- outhwest lrne. The c 
brea-ks arc pos~ihty traces of slight mo1·emcnt along Lh de crt fractures, and 
the fr sh lJrr:1 kag of t h southw stol'll wal_l noar tho . tunn ls may ~o ouca~ 
siouccl titer by. '£here are otheT small vCI"l1 a l crack 111 the north wall elos~ 
to the dyk and ea t of it. 

'.rh dyl, itself J1acl rec ntly been ·lcnnccl off by ;1-valanching at both th d 
nor th a~t and·southwcst w,tl ls. In tho no rth•a~t wall ii a1Jpen rcd to b a com ­
po •itc Jykc thinning above, " ·ith li ght ro~k at tho 1d . and tlark dow11 the 
mi Idle. Bctwec11 the two tunnels :it the oulhwest wall it app tll'Cd a a m_as­
siv gray fine-grained 1·0 •k split up with several p:uallel snt:lll cly~ s beside 
it . Where it p tors out in be sonthwest wnll upward, abovo the big tum_10l, 
it b comes two dykes with a h0'l'St of country ro k I ctwc 11 them, showmg 
rnthcr ·onfnsed. fissw·ing. 

'Ibero was odor of l1yllroge11 sulphide at th 011th tation. .A.t 10:_10 and 
10:24 a .m. ther wel'e small aval :111 cl,l's abov the northwest talus, makrng reel 
.. anliflowr1· clou 'ts. cvc rnl small s lides occun·ed on the 11ort h 'ast, ·outh m~cl 
southw st ide of the pit. At 11::-10 a.m. th northw st talu rC'gion w:l l icl­
ing almo t conti nuou ly a noisy ·lide ocr·~1rring at 11:34. A protuberance of 
the cliff on the south sid of th top of tht t·1lus app :ued to be unstable and 

r ady to fall. 

February 12. At 2 p .m. in tho light of a loudy (lay the lower part of _the 
outhwcst wall unllcr th rift tunn I ·how cl triking red color due to i~·on 

oxiclc. me mall ]ides oecm-red. Fro h talus lay und r tho onthwcst rift, 

February 14. At 9:30 a.m. tho inner ledge at th louri ·t statio n wa fonnd 
to h a,· fallen in . Hern th re hnd l (' n loose block· a f w fe t below th south-
ast rim hanging out into the pit a a slab half cleta heel ana ~a ·ked by aver­

tical crack t hat continu c1 nor theaslward a· one of the t:m~cntrnl cracl,s of the 
pit rim. It wa this lab n11 l it n.ttondant bowldcrs winch hacl fall n. o 
fresh cracking was obsenrccl back of the rim :it that place. :ro slid were 
heard cluring the Yi it. 

Pebrua.ry 15. At 4 1. 11 1. there was light southerly wincl n.nd fog :ind the 
pit was full of vapor. A c latter of rocks w:Ls hearcl to,~anl tho north and a 
Jittl sliding at th outhw t . 'l'h promontory south of tl1 1101-tl11v_ ·t. talus 
, howed u new \'Crtical c1·a •k about 150 feet long and the car above rnd1eateJ 
t. h:i t wal l was av,tlanchi11g. 

February 17. At 9:30 a.m. the northw st wall was working teadily aucl 
at 9:-0 nn aY::tl:inche occurrccl titer . The wall :.iboY the talus appeared to be 
peeling mid xtending it notch s uthward. At 9 :50 roe~ f:i.lls were heard 
ulong with n general purri.11g noise, ancl at 9:53 and nt 9:::,4 t hern ·wore llOrth ­
west rn n,valanchc . omo slicle occuri· cl at lh north wnll and tho talus one w ,is 
piled ltighor ::ig:tin t the midcllc of the big ·ill. The southw cMt, wall ?a;,t uf the 
tunn 1 showed c1 cp r 11otehin". At the ba ·c of the ast talus n third ulpbur 
pat h was ob• rvod in a 11 w pl:.i , a few feet north of the southca ·L sulphate 

bank. 
"\\r.ith ref r nc to !hes sulphur llcpo is about where the n t talu over-

lap the Jav::i .floo1· it i r 111::irkal le how •ontr:1st0<l with them are th den ely 
steaming hot olfatarns :ii th Routh talu ancl the wost po ·k t, in that thetc 
two places dep sit nothi11i;: at all . 

Fel>ruary 18. At 9:'.!,3 a.m. th steam jets were ,·cry nbund:int ::tn(l volum­
inou , although t here was no r cord of 1·('c•ent, ~·ain. The 1·:ipor amc out 'Jf 
th roC'k wall itself at tho outlt :incl was eon p, 11 us 11p ancl clown th s011th­
we. t talu. n w pile of sma ll f'r: 1gme11l hacl £~111 n from th sill 11orthc:1st. 
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• 'rho sou therly wi11a brought the odor of hydrogen to the Observatory. :Xo 
rocks were observed in motion, but the place where the long crack ha<l been 
on the northwest side of the pit was now stripped bare. 'l'here was possiLly 
a sl igh t noise of stead.}'. blowing. 

F ebruary 19. At 2 :c15 p.m. with northeast wii1d and Yery dry weather, 
there was no trace of cloud 01·er tho pi t and the steam jets were thin. 'rhc 
northwest talus notch 110w showed jagged abutments on t he soutlt siclo of the 
slide. 'l'hcre were fresh scars on the upper wall over t he west boss, where 
rock had fallen away. There was very little motion. 

·whitish sulphates formed a conspi cuous pntch :it this time jn the center 
of the floor, five sulpl1urous vents half encirelecl the floor at t he cast ancl 
north, an<l t he sulphate bank southeast was stre:ikecl vertically with white, 
yellow and brown. 

F ebruary 20. At 8 a.m . small avalanches were frequent at t h e north "·all, 
fnint hissing came from the bottom of the pit, an!l t he odor of ]1~,clrogen sul• 
phide was pcrceivecl at t he southwest rim. ' 

At 3 :20 p.m. fro,11 Uwekahuna a small f.t ll of r ocks " ·as hoarcl at the pit 
:ind from this viewpoint the recent st ripping of the, 11ortheast wall was con· 
spicuous. At 8 :c15 p.m. at the Obsern1 tory three clcep detonations were h eard. 

February 21. At 3 p .m. Yapor jets on the Ilalemaunrn u floo1· were thin, 
tho sulphur patches at the cas_!... ta lus plainly ou tlinecl the eclge of the lava aoor 
buried beneath the talus, ancl the chalky white stains on t he wall of the pit 
were conspicuous. ']'h ere was Yery little sli,ling and uo blon·ing noise was 
cletcetcil. 

February 22. At 5 :30 p .m. there was steam at the top of all the taluses 
ancl most of the time the pit was ,·ery quiet. There wero small slides nortlt­
cast and northwest. In aaclitiou to the sulphates already enumerated t here 
were white deposits near t he base of the southwest t alus, and chalky salts on 
the "·est wall. 

F ebruary 23. A t 5:30 p.m. the southea terly wind made an eddy which 
dre w the Yapor in the pit toward the south and n·cst so as to rnveal at the foot 
of t he 11ort h ta lus a mu cl f lat stainecl ycllo11· white with salts. Across the cen­
ter of t he pit the bottom -vapor was less dense th:tn at the south and west 
Yonts. 'l'hc deposits a t the northern front of the landslip <leb1·is on the lava 
floor nncl at the foot of the south talus 11·erc greenish with sulphur, and not 
bright yellow like the patches at the base of the east talus. 

Thero were now three mucl flats on the bottom, t ho northern one just men­
tioned ancl the west pocket, both of these steaming ancl sta ined with salts, • 
nnd one at the base of the sou thwest talus of rcr]dish aspect and without salts. 
Only one small slide was seen from the 11orthwest wall. 

A steaming crack in the talus at the bottom of the nor th-northeast s lope 
was seen, trending northeast and almost un der the rift cl_yke. 'l' here "·ere 
three other such upright cracks in the top of the north talus, the debris break­
ing like a cake :111rl the crack stand ing a t right angle· to tho wall behind th.:i 
ta !us. 

Fobruary 24. At 11:30 a.m. there were tri vial slides occasionally toward 
the southeast, 11orth ;incl west, but most of t he time the pit was 1·emarkabl.v 
stil l. T he air "·as clr~·, the vapor jets thin and the eastern sulphur spots con· 
. picuous. 

February 25. At 9 a .m. after a cool mor ning theie ,Yas steam on the 
taluses and abundant flocculen t ,·apor rising at t he four main bottom localities, 
suuth. cast, center ancl west. A little sliding occunecl at the north. 



Figure 4 . Bottom of ffalemauma u from south rim showing ,July 
conele t and laYa flow, photogn1.ph ed November 1 , north west tal us 
in th e backg1·ound. Note the large bowlders of soutll\,est talus over-
1·.iding the cone on left. 'l'hc slid of November 28 th eP buried the 
·one and covered we t half of fl oor. Photo Jaggar, 192-l-. 
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l,'igul'o 49. P i nnacle hanging out from south rim of Ha lenrnumnu, 
look ing northeast. Volenno House in clistnncc lef t. This pinnnclc 
fell D ecember 31, 19:?±. Photo Jaggal', )/oYembel' 18, 1921. 



February 26. _ t 3:15 p.m. the re wer a few little slip of dcbri from 
the walls at the north and norlhwe t and at uoou a,·alanch du t had becu 
s en l'ising from the pit. 

The detail of the th r ulphurou area at t he ba e of the east ta lu were 
plainly en to con i t of six principal sulphm- pots. Each of the c was a 
hole b twccu l.Jowldcr wh re n1po1· eme1·gecl :rnd taineu. th ac1jacent rock 
ur ace \"l""ith the dc,·cJopment of ulphur <:r tal. It wa noticeable hat a 

little ulpltur stnin existed nt eam vent at the \'Ory top of the east talu ·, 
rind this pl,icc wa · far out idc of the limits of the buri. d lava floor. No ueh 
nlphur nt the top of the talu wa een anywhere el e. 

Th appearance of -a,· r11 or lava tube emerging at tho pre ipitou wall 
of th pit hacl increJ ed dur ing tho Ca\'ing away of th rim in the la t few 
month. 1'hero were now t n cav ms arOllllcl the pit, all iJ1 the upp r 50 feet 
of' the boundiug wall , anc1 most of them big nough to permit a man to tancl 
erect in icle. lit two or lhrc.e ca there w re cavern one above the other. 
All of the tunnel here mcnlionecl arc distinct from the outhwe t rift tu1111el , 
which are o,· r 300 feet b low th rim, on the lin e of the big dyke, and t he 
upper one an in1111 nse ar ad o 70 or 0 feet high. The e ar distinctly rift 
•onclnit · of the la Ya which flowed from Ilalemaumau to the J<au Desert in 
1920, wh reas t!J others were l ft by o,•erflo"- tream , each tube capped by 
the tream c1·u i and rcpr e11tativc of the flow channel. Th :1b ence of this 
type b loll" the immedi:1tc Yicinity of the upper rim mea ns that a ll such tun• 
nels that xistcd when th lomir la,·a flow were form cl hav ince been filled 
up owing to tho reJJcateu. ri ·ing of liquicl lnxa at the volcanic center. In the 
same mann 1· any 11ew 1·i ing of liquid lava in the pr cnt pit, when the lava 
lake get to within 50 feet of tl ,e top will flood th xisting tunnel · and fill 
them with intrnsiYe b:i nit. ~Iost of these tunnels must reprc cnt the flow 
of the fa t d caclc. 

February 28. At 10 n.m. there was h::n-clly any liding of rocks a11d the 
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SEISMOMETRIC REOORD 
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Local Earthquakes. 
r.cbrua tT 
1- iO a. Ill. vf. 

a 9::3.3 a . m. Yf. 
a 1 :53 p. Ill. ,f. 

2-:1 ::?: :i.3 a. m. Yf. 
a 3:01::i . ui. vf. 
a 3:0:.. a . m. Yf. 
a :J: 11 a. 111. vf. 
a 3:16 a. m. vf. 
a 3: 17 a. m. vf. 
a :Ll7a.m. ,·f. 
:t \. :2 a . 111. Yf. 

F ebru:irv 
2-a G~20 p. m. vf. 
- - a 9:20 p . m. vf. 
6-a 5:13 p. rn . d. 
7- 12:13 (\. Ill. d. 

n ) : :rn a. Jll. \'£. 
:27 a. m. vf. 

l:1 p.m. vf. 
2:-+p.m. Yf. 
J ::14 p. m . . , fl,.6.1 

n 9:_3 p. m. vf. 
all: ➔ , p. m. vf. 

Febrnnrr 
9-a 12 :17 n. m . vf. 

a 12:l :i. m. vf. 
a 12:19 n. m. f. 
a 12:22 a. m. vf. 

1:0 a. m. vf. 
a 1 :23 a. m. ,·£. 
a '...:36 a . m. d. 
a :07 p. m. \'f. 
a 9:_6 p. m. vf. 
a 10:33 p. m. vf. 
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· Feb rua1·y 
l O- 12:26 a. m. Yf. 

1:1~ p. m. vf. 
10- G:56 IJ. m. vf. 

;1 10:01 p. m. vf. 
11:09 p. 111. vf. 

11-a 2 :55 a. m. vf. 
:111 :RO a. m. vf. 
a ll:31 a . rn . vf. 
a 11:32 a. m. vf. 

12:05r.m. vf. 
12- 6:-lc3 a .,m. f, f l,62 

a S:3 a. rn. vf. 
a 11:29 p. m. vf. 

13-a 3:07 a. m. vf. 
a 6 :12 a. rn. vf. 
a l l : 10 a. m vf. 
a 8:03 p . rn. vf. 

14-a 10 :14 p. m . vf. 
la ts over two min. 

15-a 4:33 a. m. vf. 
a 5:34 a. m. v:f'. 
a l:08p.m. vf. 

Teleseisms. 

Febrn:ny 
15-a 1 : 09 p . m. vf. 

a l:Jl IJ, m. vf. 
n. l:20r.m. vf. 
:t 1:40 p. m. vf. 
it :?:06p.m. vf. 

2 :11 y,. m vf. 
a 3:0G p. m. vf. 
:t 3 :22 p. lll. Vf. 

JG- 12:5::la.m. vf. 
:o. 2 :22 :t. m. vf. 
a 9:41 :L m . vf.. 

17-a 12:43 a. m. vf. 
a 2:39 a. rn. v .t. 
· 1 1 ::lfi p. m. vf. 

11 :52 p. m. s, fl. 
1 -.i 0:42a. rn. vf. 

10: l ·:1. ut. J'. Pl'ob­
ably in Kohal:t 
] :46 p. m. vf. 

20-a 10:42 u. m. vf. 
21- 10:39 p. m. v.f'. 

]!'eb. 1. .......... 10:4 a. m. slight .. 
23 ..... .. .... 1:31 p. m. slighL, 6 4250. 

H armonic Tremor. 
'l'hi s type of tremor was abscut i1t l!'obrna,·y. 

February 
21- 10:52 p. m. vf. 

11:13 p. m. vf. 
11 :30 p. m. vf. 

23-a 6 :33 a. m. vf. 
10 :20 a. 1:0. cl,613 

a 11:24 a . m. vf . 
a 2 :14 p. m vf. 

3 :17 p . Ul Vf. 

11:57 p. m. vf. 69 
24- 1 :22 a . m. vf.62 

a 11:32 a . m. vf. 
25- 3:50 a. m. vf. 
%-a 4:36 a. m. vf. 

6:35 a . m. vf. 
27-a 12 :07 a. m. vf. 

a.12:0 a. m. vf. 
a 4:08 p . m. vf. 
a 8:41 p. m vf. 

28- 7:00 a . m. vf, f l 
a 8:51 a. m. v:f'. 
a 3 :211 . m. vf. 

Microseismic Motion. 
· · l · 1 J'1·()ttt ,~ •b. 0 to 13 in-'l'hc amplitude of micro ·e1sms "·n.s mot 111 

ch1sivc, an 1 slight ou other clays. 

Tilting of the Ground. 
By week tl, is movement was t18 !'_oil WH, t' xpr 'SSN I as augular change 

a ncl dirnctiou o.f motion of the plumb 1111 

Feb. ]- 7 .. . ... ......... . .... 3.0 
8-14 .......... ... ..... ... 3.9 

l :i-21 .....•...... .. ... , .. ·1.2 
22-2 ....•. . ........ . ..•. ·1 . .1. 

1~ 
SSW 
WNW 

sr •on<ls 
scronds 
Hc,•onds 
srconds l<J 

T. A. JAGGAR, 
Volcauologist. 

l<.ILAUEA 

'-•9ctnd 
OoYdrnmcnl Rooo' 

8000 
F'al 

cnc;e. - ,--
1.- lr1cl J..:nc 
ond ,,.,-:;,_,i;-,,;;,: .. ,--. 
lean, Craclf~ 
0"1nd•ryor 
l l4ut:Q /Yu/ 1onol P.:u·A. 

----------~/-· 

Black spot shows location of Observatory. 

All exchanges, gifts to library, news notes about Pacific volcanic anc1 
seismic events, ancl Ol'J' spondence shoulcl be addrnssec1 HAWAIIAN VOLCANO 
OBSERVATORY, Vol n110 IIoµse, Hawaii. · 

Th e Observatory is op rntec1 by the U. S. Geological Smvey, and its work 
is supplementecl by the Ilawaiian Volcano Research Association. The main 
station is on the northoast 1·im o-f Kilauea Orator. · Subordinate seismograph 
stations are oporato l by tho Rcscal'Ch Association under the direction of the 
volcanologist in Ko11a, Hilo anc1 Hilea. 

The Kilauea station operates horizontal pendulums of t he Bosch-Omori type 
and receives time by wireless from tl1e Honolulu a.val Station. Observatory 
Lat. 19 ° 25' 54.2" N.; Long. 155° 15' 39 .2" W.; Elevation cellar 1214.6 meters 
(3985 feet). The Hilo ancl Hilefl statio11s operate normal pendulums and the 
Kona station a horizontal pendulum. Th eir scismograms are sent to the 
Observato1·y. 

The H awaiian Volcano Reseal' h Association foundecl the Observatory in 
1911, transferring tl1e plant to the Government in 1919, but continuing coopera­
t ion in experimental work by furnishb1g funcls mid ::ippn::i tus n.iHl workers as 
neodcd by the Government Volcfl.uologist. It is a corporat ion under t he laws 
of Hawaii, governed by a board of directors, and financed by the subscriptions 
of its members and patrons. Its aims are identical with tho e of the Observa­
tory, 11amoly, (1) To k eep record of H:.iwaiian volcani m, (2) To att ract vol­
ennologic specialists to Hawaii, and (3) To promote worldwide knowledge of 
vol a110 s ancl earthquakes and the found a tion of more volcano observatories. 
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NATIONAL STANDARDS OI' VOLCANO AND EARTHQUAKE RESEARCH 
By T. A. Jaggar 

Acld1·ess March 12, Annual Mccti11g Hawaiian Volcano Re earch Association 
in Honolulu 

'rhe Hawaii.an Volcano Re carch Association has now been at work fifteen 
~-cars contributing its mite-spell the word a you will-to the world's learn­
i11g about it elf. An l about the world much i unknow11. an Fra11cisco and 
:'-le sin a and Yokohama have been clemoli hed an(l born again-so hns · all 
l!urope by a different kind of volcanism-and our I an-Pacific volcano studies 
have c1uietly ploughed on adding a sprout hc1·e ancl a seed there, and uprooting 
all sorts of flo1'·ery weed . Science is like that, ancl oven weed, serve as food 
for whole generations. 

I recently read an editorial on the 011:flict between science and philosophy, 
wh erein wa much talk about sr:ience being materialistic and philo. ophy meta-
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phy ical. I doubt the :intithC' i . Mc•n of ~ciC'ncc nre 08SC11li:1lly philosophical, 
but t,he distinction of their art IIOll'adays from thal of philosoph rs anl human­
is ts, is t hat they insist upon a backg round of 111c:isur 1t1 0 11 t _us lt ('l' ssnry for 
g h ·ing truth to the splendid e~lo r ~nd inul"ery that th y _ra111t. . 

"nml rs di$tane s antl trn1 mterval arn the stock-111.- lrncl of sc 1en ·c. 
Much of p hii'osophy, economics an l et hi cs would b, impt·ov cl if ii w •rt' hascd 
on 1111mbcr. All lJusin ~s i b::t. eel on number, and moclcrn business i~ s1'i1'11tifi,· . 

Jn th stu,l y of the p r ocesses of the arth fo r hum:111 ll ll,l' t' 111 C'11 t, tho 
sta11dard of achiCYCllt nt is based on mea u rcrn 11t. Koep ·Hg c:.1t"fo l 1·t'c(11'd R 
of an a •ti\'C volrano or a11 earthquake tli a ter so as lo :ivoid lty tcrirs, dc111:1n<I~ 
reasclcss attention to the exact: £net. Exactness 11 ocls c•omp:niso11s. An l 
compu 1·i sons re11uire 11tnncrica 1 rlim n ions. '.1'h rein l)es the sci en tifi mt•lhod. 

vVe may cany this one step farther, without bemg aceu ed of too mnclt 
rnet:1pltysies. lf we ar to !orate t h e exact pince i11 t h ~arth where nn earth ­
qual<e impu l e :lnrts, or "·here :i ln,a oluurn is mould rmi underground and 
if we arc to comm unic:1te to nther the metl10{1 of such lor-ation, wl' shall set up 
a st:incl,inl of 111 1':1.surc111e11t. cnl of worl,, pre ision of work, i11s trumcn_t use I 
and rn thod of usin/!' it, :ire uefined a11cl by method ancl re ult are we JUU<Yecl. 

1\1' thocl mensuT me11ts and communications, then, :He the 11:1.tionn.l 
ta111lad l y wh ich t h wo1·k of any tation is gauge<'!. Auel ns this 01· thnt 
tation or individual create a succes ful instrum nt, fun lamt'nt:1] forn111l:t or 

a new tyvc of public:iiion tlint proves useful, the r sul_t is arlopte,l :i 11cl l conws 
intcnrntionul. ln suc h m asure n ·w may set nntio11al s1:ind:1 rd . that bc­

omo int rnatiomtl arc we u eful on the Pfopaganda sicl of our work. 

ACTUAL WORK OF ASSOCIATION 

The ai1 s oC lh Volcano Re earch Associatio11 arc first, tho keeping of 
record -, s ton ti a i. ting othP.r wol'k r to study Hawaiian YOka11ors, :)lid 
fina l! :, th promolio11 of volr:1110 J:ihol'ntori s ls('whon•. _Wh 11 we tarted 
th ere '\\" 1· 11 0 st:111rl:1rds to speak of. \ Ve kept a vo le11110 d1nl',\' and 1111':t sur ti 
cYe1·ything m en •urnble uch as ~emperatur~1 movements, aT as antl_ l nlks . C1f 

lnv:1; and the tremors, qunkes ti !es and tilts of th e nrt!1. W e 1r1 <l. to 1111 • 

prove 111 ethocl. a "·e went along, nncl we religiously publ,sh C' u a l · ttl c rccol'<l 
to h-t others kn w what we wrre doing. 

Speaking of bulk, or volum measmemcnt, it may int rost you to know 
that by c·ompnting the \' Olu111e uf Ila! mau111:1u. pit bofor :i11d :d'lrr the cx­
plusin! ernption of 1:ty, l!l24, anrl th n computing th Yo lum ot. lhl• a s h ryncl 
bowldl'rs jc 'Lo<l, from the m a urcd th11•k•11 sscs, wr hr,n• d 1s1•0\'crrd the 
remarkable' fat•t that oYer 2-0 tim s a muc·h mat ri11l was cng-ulfrd into thr 
1c11ths a · was lhr0\\'lt out cxplo. ivel,v. And Ly carrying this sort of calntln ­
tiou fu r ther wo h:iv fou11,l t hat in lh lust enlury fully :1>1 mut·h l:1\·a ha~ 
poured into the greater crat r o.f Kilau a us all t,hc Mauna 1, o:i flow. put to­
gelh 1·. 'J'h esc facts ar smpl'i in g and illustrnte th bcn!'uts lo C'IC:tr thinki11g 
th:it c·omc fro111 111casu 1·c111011t :incl cxpr 'S in g tho ro ults in <·ubi<· f C'L t;u •1t 
f: . ts are veTy dis one rting to tho ll'h0 m a,ur 'I the II mot111t ejcc·t d in some 
of th great histori~,il eruptions by the voitl that. wa s ll'ft i11 Ilic crater. Ex-
1 losions mny ni:1kc n big Hhow whilo c11gulfrn 11t is rloi11g all the work And 
lavn flows inay mal-e n big sho\\' whil quiet cratn filling i mak iug ju t as 
mu('], out;put. 

THE WORK OF 1923-4 

What t h Ti a , aiian bs rvntory nt Kilauea now nctu:illy doc m:iy be 
illusiratcd by wh:it it did in ]023 and 1!)24. 'l'hr <1ot:1ils you m:iy read in tht> 
11,0111.hly b ull c t·ins. 'l'hc st:1f:f 1·011 ists o-f' a vo lc·anologist :1 ·cisn1ologi t :i 

V(ll11ntccr l'('C0l'd J' :mcl :t Ill •ssr11g<•r. \\7(' are our owu Jll l'l'hnnit·S ty J ist 1 photo<T-
1·aphers Mid c llC'mi ·t~. 1·cse:1 r~h fellow of this Asso<'iation w:1s appoi11te 1 
for a y nr in 1923 to cn l'l'y on som spl'ci:ll work in ch emis t1·y. vVe fini h eel a 
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serie of boring that how<'<l tlr!' ground to h!' nuiousl_v hot 111';,1· Kilrnte:1, bu 
not 'XCC iv lv so. J 11·<'nl tr> 'l'oln•o :i11d fo11n(l out ll'h,tt l eould ;iboul the 
holoc·n nst lhr ,:, :011d th<'n 1o Wa s hii1glo11 and oth 1· 1·itics for <'Onforc11cc, pub­
li ·al.io11, nnd lctturrs. 

Fro111 :1 pr:1<·lil':tl s1:1111l poi11t 1hc OhsC'rvatory was Clf co11sit1c1? hk vnluc 
lo th ·0111111u•nit,v duri11g th e 1•x1 losi\'c 1•ruptio11 of la ·t y,,m·. I t has uc '11 lhP 
som·c<' of 111:111.v phoiog-r:iph , publish<'<i i11 co1· of ma_gazin<•. ; it lta, npplied 
mat rialR lo th<' tr:111spo1t :iti on eomp:111iC' £01· pullli ·11.r; its Yolc:1110 L<'ttc ,· 
a11(1 Bu11,,ti11s go to tr:ive llc•rs anti hnudrcr1s uf lib1·:1ric antl in tit11lio11 all 
c11·c•r 1ht• world lo ll-11 th m of Hawaii. l l cot'I' SJ onclc11<·e c·ontinnally call ~or 
a11 d s11p]1lit•H t•<l11c111io11:t1 malC't·iul, :111<1 it scir ntifie i11vest igntio11s a 1· 11 cc•cssa1·1ly 
:1d.!i11g to th t• 11111 t(lt.ti of. t:111,lards that "·ill te:1ch ciC'11cc l'\'C'ntuall~· to Jll'e­
did l':il'lhq1111kes. 

'rhr l:tva al'I ivity l'C':JchNl :i crisis of' su bsicfoncc in April 192-1, :111d in 
. fa~·, Kilau e :1 cxplotll'll di a ·t rously, rrpeating in a 111C':1surc t hi' e \·cnt of J?90 
wh JI K oua 's oldiers met with c·alamitv. Hinc-e ~fov wc1 1111\' (' 1 <' 11 w:1tcl11ng 
ll al •111:1 11111:111 11:nrowly, a11,l u~ing th<' i11terv:li of qttirt to hring pnhlications 
11 p t n tlatr, :111([ t st:1 rt :, 11 1v 11·<•rkh- lcn:flot. 

Th i suanc of t he Volcano Lett r has been well received. The mo,·c 
to mnlc • vol<·ano log-y Jwoll'11 popularly :111 l sdcntifi •a ll y, :il'l'il'cl out b enclii! g 
the clir clor of 1hc bscrv:,tory to 8:1lrnraji111a i11 ]91 ·1, to ... <'w Z<'alnncl lll 

1020, to ~'olcyo in ]!)2:1, anti to 1 h<' Pastc1·11 11_it _<l , tr,t<•s -ill 101G ant1 1924, 
i~ fo line with th e orig-i11ttl poli<·y of th e AsRocwtton \\'hC'11 :it the outsC't Mr. 
J•'. A. Perret clrt•w attt•11tio11 lo !hi' ,·11h11• of cxpl'rinw11lal work nt volrnnoc: 
11~it-h hi w •cl<ly ldtcrs :ind fi11C' pho1ogr:q h~. 

I 1·ompt p1ibli<·ation of the Ilawaiinn rcrol'rl m1tl urYclop111 nt of voleano 
1wicn(•c :nom1cl th P,1eifi(' :11·<' th<' tll'o m:1i11 1noti\'1's for 1he C'-xi ·tcnc of t!Jc 
llawnii:111 Volcnno Obsei·v:1to1·y. 'rh • \\'l'<'ldy Volc·a110 TJC'ttc 1· rcvi ws t h 
111·og-1·css of ,·olcn11ology, ket')ls 'the tall' kry ci up, an<l p1·odu ·C's n quick gi,·c 
:i nd take with otl1 r atudcn1 s. 

WORK OF ASSOCIATION IN 1925 

'!'ho work now a11tJ1ori:1. cl n11d in 1n-ogl' ss u11clcr t he Re :u ·h . \. soda­
I ion is :ts f'ollowR: 

( I ) In1proving :111tl malting unifo r 111 th e instnm1 cnts ~nd ti_m s rvicc 
c,f the ou lying s •i mological "tatio11 · IJ ilo, JJil a nud Kona, 111 th 11' co-op ra­
tion with th r ntral station Kilanc:i. for loc:1ting Hawaiian carlhquillrn enters. 

(2) A.•quir in g nrrcs ion s to the Observatory library, th is bou.1g clcs­
ignat<'rl ns a Pa ·ific librnry of ·ol(•:111o logy by the 'cntrr1l Volcanologic Bur uu 
Clf thC' T11tl'rn:1tional G ophysical •nion. 

(:l) l~:q criment- with :1 • hoc·k -r' •0l'(lC'r of simpl e tl sign to he u soil a 
a portabl i 1110m t 1· 01· to bC' UJlplic I to large numbel' of volunteer 
0 b. en'l'TS. 

(•I ) 0 111 pili11g anc1 publishing d,ttn. on h:rnc1 from the sc i mologi ·al 
st.it ions. 

(5) ]>111,lic:ttion of a ]lllJllllar book 011 volcani m. 
(6) Publi ation of th Vol cano L ttcr ancl th Monthly Bulldi11, 
(7) , 't•('uring the ·on·i ·cs of eo-oprrati\'c workers in the ch mica I 1:iborn­

t ury ,11' the Oh.e1·v:1tory, a11rl in th• laboi-:ttor_y fol' st'am cxpcr im c11ts bui lt o_ver 
th• bor -hol •s nl ulph111· Ba11k. 

WORK OF THE GOVERNMENT IN 1925 

0111pnr cl wilh th foregoing- lhC' 11·ork 110\Y i11 progl'ess 1mclc1' the 
Goolog-ical F;111·v '.Y :it, t hr Obsrrv: t1 01·y is : 

( J ) Kr ping :\ daily joul'llal, . upplemcntctl by pltotogrnph a11d mca 
urcnwnt, or ll :11<,111:111111au pi1, :111cl of othnr ll :1waiian vc11ts when aclivc. 

(2) Kecpi11g d:iil y cis111ogr:tms and recording their mea urc111e11t i11 
the Whitn y Labora1ory uf , •cis111ology. 
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phy ical. I doubt the :intithC' i . Mc•n of ~ciC'ncc nre 08SC11li:1lly philosophical, 
but t,he distinction of their art IIOll'adays from thal of philosoph rs anl human­
is ts, is t hat they insist upon a backg round of 111c:isur 1t1 0 11 t _us lt ('l' ssnry for 
g h ·ing truth to the splendid e~lo r ~nd inul"ery that th y _ra111t. . 

"nml rs di$tane s antl trn1 mterval arn the stock-111.- lrncl of sc 1en ·c. 
Much of p hii'osophy, economics an l et hi cs would b, impt·ov cl if ii w •rt' hascd 
on 1111mbcr. All lJusin ~s i b::t. eel on number, and moclcrn business i~ s1'i1'11tifi,· . 

Jn th stu,l y of the p r ocesses of the arth fo r hum:111 ll ll,l' t' 111 C'11 t, tho 
sta11dard of achiCYCllt nt is based on mea u rcrn 11t. Koep ·Hg c:.1t"fo l 1·t'c(11'd R 
of an a •ti\'C volrano or a11 earthquake tli a ter so as lo :ivoid lty tcrirs, dc111:1n<I~ 
reasclcss attention to the exact: £net. Exactness 11 ocls c•omp:niso11s. An l 
compu 1·i sons re11uire 11tnncrica 1 rlim n ions. '.1'h rein l)es the sci en tifi mt•lhod. 

vVe may cany this one step farther, without bemg aceu ed of too mnclt 
rnet:1pltysies. lf we ar to !orate t h e exact pince i11 t h ~arth where nn earth ­
qual<e impu l e :lnrts, or "·here :i ln,a oluurn is mould rmi underground and 
if we arc to comm unic:1te to nther the metl10{1 of such lor-ation, wl' shall set up 
a st:incl,inl of 111 1':1.surc111e11t. cnl of worl,, pre ision of work, i11s trumcn_t use I 
and rn thod of usin/!' it, :ire uefined a11cl by method ancl re ult are we JUU<Yecl. 

1\1' thocl mensuT me11ts and communications, then, :He the 11:1.tionn.l 
ta111lad l y wh ich t h wo1·k of any tation is gauge<'!. Auel ns this 01· thnt 
tation or individual create a succes ful instrum nt, fun lamt'nt:1] forn111l:t or 

a new tyvc of public:iiion tlint proves useful, the r sul_t is arlopte,l :i 11cl l conws 
intcnrntionul. ln suc h m asure n ·w may set nntio11al s1:ind:1 rd . that bc­

omo int rnatiomtl arc we u eful on the Pfopaganda sicl of our work. 

ACTUAL WORK OF ASSOCIATION 

The ai1 s oC lh Volcano Re earch Associatio11 arc first, tho keeping of 
record -, s ton ti a i. ting othP.r wol'k r to study Hawaiian YOka11ors, :)lid 
fina l! :, th promolio11 of volr:1110 J:ihol'ntori s ls('whon•. _Wh 11 we tarted 
th ere '\\" 1· 11 0 st:111rl:1rds to speak of. \ Ve kept a vo le11110 d1nl',\' and 1111':t sur ti 
cYe1·ything m en •urnble uch as ~emperatur~1 movements, aT as antl_ l nlks . C1f 

lnv:1; and the tremors, qunkes ti !es and tilts of th e nrt!1. W e 1r1 <l. to 1111 • 

prove 111 ethocl. a "·e went along, nncl we religiously publ,sh C' u a l · ttl c rccol'<l 
to h-t others kn w what we wrre doing. 
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bowldl'rs jc 'Lo<l, from the m a urcd th11•k•11 sscs, wr hr,n• d 1s1•0\'crrd the 
remarkable' fat•t that oYer 2-0 tim s a muc·h mat ri11l was cng-ulfrd into thr 
1c11ths a · was lhr0\\'lt out cxplo. ivel,v. And Ly carrying this sort of calntln ­
tiou fu r ther wo h:iv fou11,l t hat in lh lust enlury fully :1>1 mut·h l:1\·a ha~ 
poured into the greater crat r o.f Kilau a us all t,hc Mauna 1, o:i flow. put to­
gelh 1·. 'J'h esc facts ar smpl'i in g and illustrnte th bcn!'uts lo C'IC:tr thinki11g 
th:it c·omc fro111 111casu 1·c111011t :incl cxpr 'S in g tho ro ults in <·ubi<· f C'L t;u •1t 
f: . ts are veTy dis one rting to tho ll'h0 m a,ur 'I the II mot111t ejcc·t d in some 
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1 losions mny ni:1kc n big Hhow whilo c11gulfrn 11t is rloi11g all the work And 
lavn flows inay mal-e n big sho\\' whil quiet cratn filling i mak iug ju t as 
mu('], out;put. 

THE WORK OF 1923-4 

What t h Ti a , aiian bs rvntory nt Kilauea now nctu:illy doc m:iy be 
illusiratcd by wh:it it did in ]023 and 1!)24. 'l'hr <1ot:1ils you m:iy read in tht> 
11,0111.hly b ull c t·ins. 'l'hc st:1f:f 1·011 ists o-f' a vo lc·anologist :1 ·cisn1ologi t :i 

V(ll11ntccr l'('C0l'd J' :mcl :t Ill •ssr11g<•r. \\7(' are our owu Jll l'l'hnnit·S ty J ist 1 photo<T-
1·aphers Mid c llC'mi ·t~. 1·cse:1 r~h fellow of this Asso<'iation w:1s appoi11te 1 
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2-J 

I 

serie of boring that how<'<l tlr!' ground to h!' nuiousl_v hot 111';,1· Kilrnte:1, bu 
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mat rialR lo th<' tr:111spo1t :iti on eomp:111iC' £01· pullli ·11.r; its Yolc:1110 L<'ttc ,· 
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did l':il'lhq1111kes. 

'rhr l:tva al'I ivity l'C':JchNl :i crisis of' su bsicfoncc in April 192-1, :111d in 
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'!'ho work now a11tJ1ori:1. cl n11d in 1n-ogl' ss u11clcr t he Re :u ·h . \. soda­
I ion is :ts f'ollowR: 

( I ) In1proving :111tl malting unifo r 111 th e instnm1 cnts ~nd ti_m s rvicc 
c,f the ou lying s •i mological "tatio11 · IJ ilo, JJil a nud Kona, 111 th 11' co-op ra­
tion with th r ntral station Kilanc:i. for loc:1ting Hawaiian carlhquillrn enters. 

(2) A.•quir in g nrrcs ion s to the Observatory library, th is bou.1g clcs­
ignat<'rl ns a Pa ·ific librnry of ·ol(•:111o logy by the 'cntrr1l Volcanologic Bur uu 
Clf thC' T11tl'rn:1tional G ophysical •nion. 

(:l) l~:q criment- with :1 • hoc·k -r' •0l'(lC'r of simpl e tl sign to he u soil a 
a portabl i 1110m t 1· 01· to bC' UJlplic I to large numbel' of volunteer 
0 b. en'l'TS. 

(•I ) 0 111 pili11g anc1 publishing d,ttn. on h:rnc1 from the sc i mologi ·al 
st.it ions. 

(5) ]>111,lic:ttion of a ]lllJllllar book 011 volcani m. 
(6) Publi ation of th Vol cano L ttcr ancl th Monthly Bulldi11, 
(7) , 't•('uring the ·on·i ·cs of eo-oprrati\'c workers in the ch mica I 1:iborn­

t ury ,11' the Oh.e1·v:1tory, a11rl in th• laboi-:ttor_y fol' st'am cxpcr im c11ts bui lt o_ver 
th• bor -hol •s nl ulph111· Ba11k. 

WORK OF THE GOVERNMENT IN 1925 

0111pnr cl wilh th foregoing- lhC' 11·ork 110\Y i11 progl'ess 1mclc1' the 
Goolog-ical F;111·v '.Y :it, t hr Obsrrv: t1 01·y is : 

( J ) Kr ping :\ daily joul'llal, . upplemcntctl by pltotogrnph a11d mca 
urcnwnt, or ll :11<,111:111111au pi1, :111cl of othnr ll :1waiian vc11ts when aclivc. 
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(3) l r I ,rring au] is. uing the wecldy pre report on Jfawniinn .:tclivity. 
(4) P1· pa.Ting and is. uing th :,\fonthlv Bulleti11 of the Hawauan ol­

eano bs n·:1lory containing sum111:n." c,£ ~olc:rni c conclitions, li ~u ion of 
sp cia] f atlll'cS, ,journnl ill ustrntio11s, la,·n 111 nsurcn1 nt and c1 mo111clri · 
r •cord. • 

(5) Pr paring :incl fi]ing in dupH1·atc the annual rceorcl-bool- of th 
bsrn,atory, on(' rop,v going to \V:l shi11gto 11. 

(6) lnspc ·tio11 of M:mna Loa at lea t ont'e a year. . . 
(7) :M.aintaining plant, offir work, phologr:,rph~•, l11nc,-kt•epu1g, l1raft-

ing •o-opt'r:11io11, exp•ditions, t·olle<·tiou ·, :u1aly•C';i an~J <'Xpc1·1111('11t 
( ) l>rcparing mate1·ials £or· govcrnrn 11t profcss1onal 1):1pcr ·. 

PERFECTING VOLCANOLOG·IC STANDARDS 

'rh ~1ctivitic outlinccl fo1· thl' Re ·cnreh As ociation in th ne-"t t\\'0 
years i11volvo consolidating nncl JI rfcct,ing our stnnd:1.1·ds. . . . 

Nearly cvcrythin,g that has br n urged u1>on t )us Assor1atroJ1 lll. annual 
:icl:lresscs in p:-1.t ycnrs is iu th way of attarmn ent. n1[a11na Lo:L will soo11 
have a roacl :me! the rat ioi1 al Pn rk wi II soon havc a museum. Even Pele the 
fire g-ocldt•ss ·:1 1110 to time m1cl ycriffrd th con crption of a 130-yeas intcn·al 
b tween big eruptions, an idea :im1ol111ecd in one of the ·c aclclr sseH som y ars 
ag~ . . . 

J\f 1· ly perf.c ting sta nclnrcls ·of work sotmds at nr t like n 1m11!e, rn x­
prnsivc mattN. But the imp<'rf 'Cl ion of thr past involves an jn1p rt• ·t pc>r• 
som1 l ;:ind an imperfect plant. 'l'h dis •ovcrics hc1·0 of tidal phcnom nn in 
t he lava, of ex essivo tiltin<T in the ground, of c:irlhqunkc center deep :ind 
c1iffieult to loeat , of very erratic· tC'mpernturcs, of v 1·y difficult physicnl chem­
istry, of the nce<l of cli.·tributiv observntious ~ncl more pro i c instru111 nts 
- all of thcs matters int TeRt the 11·orl I of sc 1cnc and lea l to the query 
11 \ \"hat i s HHwnii going to do about it Arc yon goiug to, hn,· au c11 l:1rgccl 
laboratory :tnd an e11dowm nt :ind incrt•as1• ,vour •cpripmenL an I prrson11cl I 
'J' he worltl of . cie11cc is looking t o you for so 111 • r :11 , t:wclarclH i11 vol •ai1ology. 
You have the fi11est JJ:1tural site in the wor·ld, You hav wealth, but of cour 
if you ar goi11g to rlo anything f'undam ntal you mn. t add to your staff 
ano0ther phy ici t :in enginC'e r, :t ('}1 mi · t and an instnu1H•nt 111:il{cr." 

It 11111 t h born i11 mind that an l'quivale11t laboratory of re earcl1 in 
mcdiciJ1e biology e11 gin ering or any other experimental sci 110 on the mnb,­
land would have ~ large staff, :in end.owmcnt of at J nst hn lf a million clollm· , 
and a hunclrecl-thousancl-dollar plant. Nothing less woulcl 110,~adays b 0011-
sicle1·ecl fi tti.J1g for th lig11ity o.f res ar~.h sei!.'nl'C' . We hn \"C a £cw haclcs, 
some hom -macl in ·tnnncnt , :incl a s('ientific stnff of two. W e have ten thou­
sand dollars from the govcrnm nt for the al:nics and recording. 'l'he rest 
hns come from tho cont. inned loyalty for mnny ~•Cllrs o.r the patron :rnd m m­
be rs of the Hawaiia11 Vol~nno Research As ociation . 

Th goal before us in ]Ja,rnii, in orclc>r to make ou r st:1111:tnl · worth opy­
iug, is to improve our s ismologi<·nl i11 st r um!'11 ts, our ti111c-kcopi11g !lC'rvit,c, our 
rxp rim nt·s with stenm, with power rmcl with g:1 1:hcmistr)• our library :rnd 
our publl •ations. Evcrythin.g- ha· b 11 r:1thcr cx1 el'im 11h11, 110111 •-macle ;intl 
no stanclarcliz cl. Rcsults ind d hnv b •1• 11 attain cl, bu t oth rs wish to know 
how to test tl,eir Yol c:i11o cs by tho am(' t:mcbrds. )fore th:111 011 '<' I h:l\'C 
li:1<1 inquiries abOltt ,·olcano seismograph from New Z a lancl , fr m Java t\lld 
from .Jupan. 

TIME-KEEPING 

Time-k cping s crus a si111pl<' thing. But to lorntr a11 nrthqunke ·enter 
n •(•urately rrquir s uniform tinr · nt thr·ct' ·1atio11s lo a h1u1drcdth of a second 
tfo ljv,re(l rn cl'h:rn ical ly :lncl a utu111alit, tilly. 

I tJl'Oposo lhat t'h R' c:ll'ch SSO('i:tlion undl'J'tak this b,v s •1Hli11g ouL 
:i time signal to all our tations by short -1,•:rvt• rndio 011c a minute. 'I'ilc 

" 
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me hankal 111i1•ulc-m:nks must he nctuntecl b · the same timC·J iccc :it the nme 
instant a t tati ns C'ighty milcs npa1·t. 1'his is 11ot :i simple Lhing, but 1·aclio­
dy11:rmi s l':111 clo it. ' l'h outfit will eo t about $5000 and the upkeer ;1bout 
$'.:UOO pc>r :111nu111. 'I'hC' rcsulls ijhoulcl enabl II to 111ap out with som accur i1 ·y 
the depth :11111 1 n ition of the 1·0 ·k s urf:i ce · underground whos uclden motio11 
ma kcs an •:i rt hq11:il,e. 

SHOCK RECORDER 
Tt is 11 truism today to insi. t that th study of local earthquakes at 

t J.c pl:kl' "hl'r the~· happ<'n is the ,g r c:i tC'st nerd of ·c ismology. lt is no t ~o 
asv :i s iL 011ncls to cll'sigu n s ho<,k l'C'<:Orcl r that shall ho a· imple a a ther­

mo;not r . 1<0 th:rt if any one of this nudielH' S:l\\' it in a ·h fl window lie 
woul(l wish to buy one ancl set it up in hi clining r oom. 'J'h ' re is no su ·h 
tanclanl in . frnm!'nt· :is y t in exi te11c . 

] h:ivl' :1 :1 ign for such :111 instrument. At th Observatory we hav 
thr e.'\pericncc for tests :rncl an ideal tcsting ·C'llar whcr we can co un t on 
·cve1·al real earthquak e a week for eal ibrntion purposes . 

I propose that th R carch o i:1tio11 build uch model and when 
lh ry :Lrc pro\'ed effi icnt that wc sell a hunclrcd of th 111 in th ·is!m1cls, and 
g<'t repo1·ts on c;1rthquak<'s,· little and big, wh rover· they may occur, 11ight or 
day from an i11stru111 11t th:it will give sorncthing better th:rn personal imprr1<­
:<ions; :111 i11strn111e11t that will gin~ us mcnsurcments. \Vh en stallClardized in 
tho i la11us, we can . ell a thousirnd in Italy or d ifol'll ia or N w Zealand. 

LIBRARY AND PUBLICATIONS 

'I'he International Co mmi tt c h:is don u the honor of voting at t heir 
m eet ing in Rom 'lhat th Kilnuea ob rvatory shou ld be nccorcl d fnci li ti s 
for the continuation of it work ' an<l that a " 1 rnnch of th<' entral BurCftu of 
Volcanolr,gy. with 1111 intcrnntioi1;il Jibrnry, shonlcl be e t:ibli hed at the II:1-
waii:111 olcano Observatory.' 

~ his 'entn:rl Bur an :it Naples ha recently started an iJ1ten1ational 
qu:nterly of volcanology. Jn Geneva t.he Reel ros league ht1s startecl a new 
ma,gazine devote 1 cxclu iv ly to naturnl cat:istrophC' · :incl their alleviat ion. 
This is all goocl, ni1d th 1·c i sur ly n<•ed for n book in En,,.Jish t.el li11g som . 
lhing of progress to elate in Y0lcano rescarrh th wol'id over. Your lir etor 
l!a,·e authorized the preparation of such a book a11cl some hapters of it have 
be n finished. 

CONCLUSION 
The meeting of the Internntional Committee at Romo ancl Machid were 

at! •ndecl by clelogutcs from many co untri es, ancl th ir action and 1lis us ions 
show tl that th s ienr' of vol<:a11ology 110w command crious attc•i1tiou by 
gcocl . i t . , a tro11omer. , oc :mogrnph r , metC'orologi ts nncl t'i smologists a 11 cl 
that they reco<Tn izo in It-aly, Japan and ITawaii th thr c natural labo rntori •s 
of th s<• ien cc. It was clear to m in visiting American eiti s ]:1st winter that 
:ill o,•cr the country t here i · not only a tourist intcrt'st in Hnwnii, but ::i popular 
interest that is wiclcsprcnd in th wo1·k. of th lfowaifan Volcnno Research 
Association. 

vV nnnot maintain a worthy 1\merican tandarcl in vol ano 1·oscarch 
unless w build, opcr:ite and put out good i11stn1111cnts, improv our public11-
li 11s, n11cl :ibo, · :ill t.hi11 gs tlraft fresh brnins into volcm1ology at a worthy 
wn,r . \V can s t an e.'\ :imple that i exc llC'nt only with n n· workers 11 ,1· 
work and new equipment. 

--------.x--------

VOLCANIC CONDITIONS 'IN MARCH 

Activity of Ha.lemaumau 
J>uri11g lh • week cncli11g Mur h 4th re w re few nval:111rhc. in the pit anl1 

on ·0 111 0 rl:rys the visitor, during :1 short t,'ly, hcarcl 110 rocks sliding. At 
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(3) l r I ,rring au] is. uing the wecldy pre report on Jfawniinn .:tclivity. 
(4) P1· pa.Ting and is. uing th :,\fonthlv Bulleti11 of the Hawauan ol­

eano bs n·:1lory containing sum111:n." c,£ ~olc:rni c conclitions, li ~u ion of 
sp cia] f atlll'cS, ,journnl ill ustrntio11s, la,·n 111 nsurcn1 nt and c1 mo111clri · 
r •cord. • 
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Nearly cvcrythin,g that has br n urged u1>on t )us Assor1atroJ1 lll. annual 
:icl:lresscs in p:-1.t ycnrs is iu th way of attarmn ent. n1[a11na Lo:L will soo11 
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- all of thcs matters int TeRt the 11·orl I of sc 1cnc and lea l to the query 
11 \ \"hat i s HHwnii going to do about it Arc yon goiug to, hn,· au c11 l:1rgccl 
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and a hunclrecl-thousancl-dollar plant. Nothing less woulcl 110,~adays b 0011-
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l!a,·e authorized the preparation of such a book a11cl some hapters of it have 
be n finished. 

CONCLUSION 
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:ill o,•cr the country t here i · not only a tourist intcrt'st in Hnwnii, but ::i popular 
interest that is wiclcsprcnd in th wo1·k. of th lfowaifan Volcnno Research 
Association. 

vV nnnot maintain a worthy 1\merican tandarcl in vol ano 1·oscarch 
unless w build, opcr:ite and put out good i11stn1111cnts, improv our public11-
li 11s, n11cl :ibo, · :ill t.hi11 gs tlraft fresh brnins into volcm1ology at a worthy 
wn,r . \V can s t an e.'\ :imple that i exc llC'nt only with n n· workers 11 ,1· 
work and new equipment. 
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1,oon of · Ma r ch 2, clm·ing fresh squally 11oi-t:hcast wind :ind ve ry c1ry wNt.l l!c1·, 
lite northeast ,·orner of the p it· s tarted r a v i11g away. The air bl'c:une r ha1·gc•<l 
with dust so that th e whole o rifi ce was outl ined by th l' swirli11 g vei ls. 'l'hc 
talus llCxt clay wns coYcrcd with f'rcsh rc•d fragme11ts, a11,I a notch SCYCl'H I 
h unclrnd feet high was left jn liH' wall :1ho,·e. 

Six s ulphn r-linecl hol<'s venting st<·a111 followed the bottom of the cast 
talus w hcrn i t ovcni rl cs the ]av:1 floor and t hei-c was som e s ulphur at the to p 
of the talus. Vents t hat :ippcarcd hottP1· g-:1vo up d ense flocculent steam at 
tho south anti west taluses, but thos,• wer,• dt'positin1{ no sulphur. 

'.l'he u01·theast wall, s ince the brt•:1 kdown of 1924, had avalanched more 
than any othc1·. T h is and the southwC'st wall ha ve breakage lines up and· dowu 
tha t the other walls do not have, trnccs :1pp arc11tly of t he Kau D eser t sh ear 
zo11e. ]tis clilncult to say what sta l'l s the 11v:ll:1nehr nokhes to workh1g, as 
on Mn rch 2, b ut in general t h e seismo1ncl rir rC<·onls i11<l icnLe more locnl earth­
quak<'s during n.valm1c hing Hpell s than nt o ther ti111es. I t mny he thnt the Kau 
D esert zone moves seismical ly . 

J n th is 11ortlteast wall i s tho l) ig 'in! rnsiv<• sill 1·i si 11 g in to horns nt each 
end, :111 cl incg- ulnr l :u-gc 1·ecl bocl-ies of jumbled n ppr:1rn11,·o lie within the uppe r 
part of t he s ill rock. A still larger r t>d 111:iss or this k i11cl, t ho west boss, over ­
lies simil:.ir intrusive rock 011 tho w est s ide ol' thC' pit . 'l'hl'Sl' roil boclies a ppear 
as though they might have b ee n crngs in n11 11ntic11 ( pit of' whil'11 the s il ls form 
the bottom. in t rusive bencnth I.he talus slo pr,i of' that. timl'. 'l'ho mi d dle of. 
thc ·1101·t heast s ill ha s an U])\\':-trcl extension i11 sc·r Lion xh:ipr<l likl' :1 rnushrno111, 
:111,l fossil talus slopes npp<'nr in noss H<•ction 011 <':11•!1 Hirl1•, t hc• western onr 
b c i110- well niai·k cd with b<'cls clipping 30 d <'gl'C'<'R, a11d ov<•rlnid li_v !ht• h()1·i zo 11 L11 l 
lav:i"°floll"s of tho rest of the wall. 'I' ll<' way th r h0l'IIM of th1• Mill :1 r1• show11 iu 
section ris ing b cl1ind these fossil t:ilusrs, s111.rnrsts 111,, v,•uls !hat w" have seen 
s o often hrcnking out from the t op of a dt•lHi M Hlop•'. 

During this first ll'<'Ck of :Mnr,·h th<• r r 11·(•1·r HPV<'11t1•1•11 101·111 Ht•iMlllM, I wclvo 
of. wh ic h :ippca rrd to be avala nc·hc t n•1110rij. 0111• 111 7 11. 111. ],',,IJ,·uary 28 
was f elt n ncl ha cl intlic:1tccl origin two mil es 11w11y. ' l'ilt wnH 111od,•1·nto to l11c 
11 0 1·the11 s t . 

Until ~fnrch 10 couclitions were qui1•I, h11l 011 th:11 dny N("'cdac·ul:ir :w11-
l :111 ch cs o<·currecl. One, nt 12 :5 1 p. 111., Ht'11 t, up hanl 1•dg<•d 1•1111liflowcr cloucls, 
n n cl n11oth<'r n t 5 :0!J p . 111. crashe d t o t,11<• hot1t1111 11 ith II d!'1il'C'11i11g roar. 'l.:hc 
:iir i n t he pit \\"HS 11101'C or lC'SS dusty f'r()HI Mlrlllli 11111 ln111•l1<·M nil d11y. 

L ocal e:1 rthq1111k cs i11nc11sed in 1111ntlwr nt 1111, ti ,u<• ol' th<• avnlanching. 
'l'hiriy-two earthquakes WC' l'C rcgiste1•e1l J'o1· lh <' 111•Pk c•111li11g iVl:11·ch J l , an d 
twenty-three of the m were between 10 p. 111 . i\,ln ,·,•h !I n ud Ii 11 . 111. :11'fnrch 11. 
f.'onr of' !hem wc,·c perceptibl<'. Out' of lhcHe1 al K: Ir, 11, 111. March JO, was felt 
as a disLil1ct vertical jolt a11d its i11tlit-alr<1 diKl11111•11 nt' orig-i n was n bout one 
mile. Anoth1• 1· at. 1:06 11 . 111. M:ll'ch t i h nd n hnut 1h11 H111110 ind ic-nted. d istance, 
cl isni:u1 tkd th<' se ismogrn phs :mcl 11wnk1•11cd Hl1•1•111•1·K. .J 11st. "before thr om·t h­
quak o ~pe ll tiltiJ1g of the gro1111cl c h:111g1•d 1'1·0111 11111d<·1·11 1,, southeasterly to 
111orlc rat.e nort,hc:1 st<'rly and for thr WC<'k 118 a wholi• th,· I ilt. w:1s r:1st-n0Tthe:1st. 

A gr1w1·a l 1·ninstonn on :Y[:11·cl1 7 a11<1 H lool< t ht• l'orm of hc:tvy snowfall on 
~[au11:l Ken :111(1 h>Inuna L on. Afl<•r thn 1·11i11 lh t• lf 11i1•111:iuma u walls sl1owcd 
clerp \·ed color of velvety appC'a 1·>111<•1• pnHHihl,\' !111p lo iro11 salts hrought to t ho 
surface nncl oxi,lized ns th e n1in water p<•1·,•o l11f<'H lh1·ou1~h tho rock. 'l.'ho brigl1t 
coloi- pe1·sist.cd fo1· but :t s h o1-t t'itnc . · 

Du1·ing (h n thi1·,1 weC'k of thr 111011th thl' p il IH'(':IIIIC quieter. 'l'hc strn 111 
risi11g from c1·:1C·ks c·oneent,ric to tho 8t111lh1•118I rl111 of Ihc pit ·is n ucleatcil :111(1 
made Yis ible at once if a l ightrd brn11d 01· I ht• g11H f'rnm :1 11 :1 11 to111obile t•xhnust 
is ·brought near to the steam cracks <111 1111• 11 i11d11·n rd sirlc. 'J.'h o s tonm inside 
t he pit J)l'oclners grc:it e londs o f vapo1· 1111 1'11i11y da _1·s. The s ulph11r-stni11e(I 
:1rca at tho s011th C'as t bonier of till' flo u1· nr ll nl<'111:1111na u, whic h hnd b(•cn 
obst·urcd h y n vn lanc·hr dust, w:1s ngni11 viHi lil <' Mn1·ch LS. 

During t he wrck e11di11g 011 th:1t d n l t•, lhil'i1•1•11 earthquakes were r<•gist.cl'Ocl , 
none of t licm p c•1·cept ihlc, and scvrn of' I hl'111 t r1•111ors without phases. 'l.'ilting 
for the week w,1s modernte south-south11 PM I. 
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F i-g urc J . No,·c 111he 1· 18, 1!12.J.1 west "·all of Hale111:1um :1u from south 
st11tio11 . MassiYC i11tn1si,·c borly of th e red boss, and lav:i l ayers t hi cker 
IJr rlclod upll"a nl. A ppnrci , t un~u11fon11 ity ti"pper series on loll"Cr a t t he 
r ight. Photo J a ggnr. 

] ' ig111·c 2. Nor th-1101·thc:1st w :d l of Halern:wmau Novembe r 18, 1~2+. 
Beloll" is t he loug north s i ll in U-~hape. A bo,·e its left end jg a fossil 
talus sl0pC" i n sect io n. Still high<' r a rc 600 feet of Java flow s, nn oltl 
p it fil l. 'l.'ho col u11111a r part of th e s ill at r ig h t was red hot in July. 
P hoto Jagg:u . 



1,oon of · Ma r ch 2, clm·ing fresh squally 11oi-t:hcast wind :ind ve ry c1ry wNt.l l!c1·, 
lite northeast ,·orner of the p it· s tarted r a v i11g away. The air bl'c:une r ha1·gc•<l 
with dust so that th e whole o rifi ce was outl ined by th l' swirli11 g vei ls. 'l'hc 
talus llCxt clay wns coYcrcd with f'rcsh rc•d fragme11ts, a11,I a notch SCYCl'H I 
h unclrnd feet high was left jn liH' wall :1ho,·e. 

Six s ulphn r-linecl hol<'s venting st<·a111 followed the bottom of the cast 
talus w hcrn i t ovcni rl cs the ]av:1 floor and t hei-c was som e s ulphur at the to p 
of the talus. Vents t hat :ippcarcd hottP1· g-:1vo up d ense flocculent steam at 
tho south anti west taluses, but thos,• wer,• dt'positin1{ no sulphur. 

'.l'he u01·theast wall, s ince the brt•:1 kdown of 1924, had avalanched more 
than any othc1·. T h is and the southwC'st wall ha ve breakage lines up and· dowu 
tha t the other walls do not have, trnccs :1pp arc11tly of t he Kau D eser t sh ear 
zo11e. ]tis clilncult to say what sta l'l s the 11v:ll:1nehr nokhes to workh1g, as 
on Mn rch 2, b ut in general t h e seismo1ncl rir rC<·onls i11<l icnLe more locnl earth­
quak<'s during n.valm1c hing Hpell s than nt o ther ti111es. I t mny he thnt the Kau 
D esert zone moves seismical ly . 

J n th is 11ortlteast wall i s tho l) ig 'in! rnsiv<• sill 1·i si 11 g in to horns nt each 
end, :111 cl incg- ulnr l :u-gc 1·ecl bocl-ies of jumbled n ppr:1rn11,·o lie within the uppe r 
part of t he s ill rock. A still larger r t>d 111:iss or this k i11cl, t ho west boss, over ­
lies simil:.ir intrusive rock 011 tho w est s ide ol' thC' pit . 'l'hl'Sl' roil boclies a ppear 
as though they might have b ee n crngs in n11 11ntic11 ( pit of' whil'11 the s il ls form 
the bottom. in t rusive bencnth I.he talus slo pr,i of' that. timl'. 'l'ho mi d dle of. 
thc ·1101·t heast s ill ha s an U])\\':-trcl extension i11 sc·r Lion xh:ipr<l likl' :1 rnushrno111, 
:111,l fossil talus slopes npp<'nr in noss H<•ction 011 <':11•!1 Hirl1•, t hc• western onr 
b c i110- well niai·k cd with b<'cls clipping 30 d <'gl'C'<'R, a11d ov<•rlnid li_v !ht• h()1·i zo 11 L11 l 
lav:i"°floll"s of tho rest of the wall. 'I' ll<' way th r h0l'IIM of th1• Mill :1 r1• show11 iu 
section ris ing b cl1ind these fossil t:ilusrs, s111.rnrsts 111,, v,•uls !hat w" have seen 
s o often hrcnking out from the t op of a dt•lHi M Hlop•'. 

During this first ll'<'Ck of :Mnr,·h th<• r r 11·(•1·r HPV<'11t1•1•11 101·111 Ht•iMlllM, I wclvo 
of. wh ic h :ippca rrd to be avala nc·hc t n•1110rij. 0111• 111 7 11. 111. ],',,IJ,·uary 28 
was f elt n ncl ha cl intlic:1tccl origin two mil es 11w11y. ' l'ilt wnH 111od,•1·nto to l11c 
11 0 1·the11 s t . 

Until ~fnrch 10 couclitions were qui1•I, h11l 011 th:11 dny N("'cdac·ul:ir :w11-
l :111 ch cs o<·currecl. One, nt 12 :5 1 p. 111., Ht'11 t, up hanl 1•dg<•d 1•1111liflowcr cloucls, 
n n cl n11oth<'r n t 5 :0!J p . 111. crashe d t o t,11<• hot1t1111 11 ith II d!'1il'C'11i11g roar. 'l.:hc 
:iir i n t he pit \\"HS 11101'C or lC'SS dusty f'r()HI Mlrlllli 11111 ln111•l1<·M nil d11y. 

L ocal e:1 rthq1111k cs i11nc11sed in 1111ntlwr nt 1111, ti ,u<• ol' th<• avnlanching. 
'l'hiriy-two earthquakes WC' l'C rcgiste1•e1l J'o1· lh <' 111•Pk c•111li11g iVl:11·ch J l , an d 
twenty-three of the m were between 10 p. 111 . i\,ln ,·,•h !I n ud Ii 11 . 111. :11'fnrch 11. 
f.'onr of' !hem wc,·c perceptibl<'. Out' of lhcHe1 al K: Ir, 11, 111. March JO, was felt 
as a disLil1ct vertical jolt a11d its i11tlit-alr<1 diKl11111•11 nt' orig-i n was n bout one 
mile. Anoth1• 1· at. 1:06 11 . 111. M:ll'ch t i h nd n hnut 1h11 H111110 ind ic-nted. d istance, 
cl isni:u1 tkd th<' se ismogrn phs :mcl 11wnk1•11cd Hl1•1•111•1·K. .J 11st. "before thr om·t h­
quak o ~pe ll tiltiJ1g of the gro1111cl c h:111g1•d 1'1·0111 11111d<·1·11 1,, southeasterly to 
111orlc rat.e nort,hc:1 st<'rly and for thr WC<'k 118 a wholi• th,· I ilt. w:1s r:1st-n0Tthe:1st. 

A gr1w1·a l 1·ninstonn on :Y[:11·cl1 7 a11<1 H lool< t ht• l'orm of hc:tvy snowfall on 
~[au11:l Ken :111(1 h>Inuna L on. Afl<•r thn 1·11i11 lh t• lf 11i1•111:iuma u walls sl1owcd 
clerp \·ed color of velvety appC'a 1·>111<•1• pnHHihl,\' !111p lo iro11 salts hrought to t ho 
surface nncl oxi,lized ns th e n1in water p<•1·,•o l11f<'H lh1·ou1~h tho rock. 'l.'ho brigl1t 
coloi- pe1·sist.cd fo1· but :t s h o1-t t'itnc . · 

Du1·ing (h n thi1·,1 weC'k of thr 111011th thl' p il IH'(':IIIIC quieter. 'l'hc strn 111 
risi11g from c1·:1C·ks c·oneent,ric to tho 8t111lh1•118I rl111 of Ihc pit ·is n ucleatcil :111(1 
made Yis ible at once if a l ightrd brn11d 01· I ht• g11H f'rnm :1 11 :1 11 to111obile t•xhnust 
is ·brought near to the steam cracks <111 1111• 11 i11d11·n rd sirlc. 'J.'h o s tonm inside 
t he pit J)l'oclners grc:it e londs o f vapo1· 1111 1'11i11y da _1·s. The s ulph11r-stni11e(I 
:1rca at tho s011th C'as t bonier of till' flo u1· nr ll nl<'111:1111na u, whic h hnd b(•cn 
obst·urcd h y n vn lanc·hr dust, w:1s ngni11 viHi lil <' Mn1·ch LS. 

During t he wrck e11di11g 011 th:1t d n l t•, lhil'i1•1•11 earthquakes were r<•gist.cl'Ocl , 
none of t licm p c•1·cept ihlc, and scvrn of' I hl'111 t r1•111ors without phases. 'l.'ilting 
for the week w,1s modernte south-south11 PM I. 
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F i-g urc J . No,·c 111he 1· 18, 1!12.J.1 west "·all of Hale111:1um :1u from south 
st11tio11 . MassiYC i11tn1si,·c borly of th e red boss, and lav:i l ayers t hi cker 
IJr rlclod upll"a nl. A ppnrci , t un~u11fon11 ity ti"pper series on loll"Cr a t t he 
r ight. Photo J a ggnr. 

] ' ig111·c 2. Nor th-1101·thc:1st w :d l of Halern:wmau Novembe r 18, 1~2+. 
Beloll" is t he loug north s i ll in U-~hape. A bo,·e its left end jg a fossil 
talus sl0pC" i n sect io n. Still high<' r a rc 600 feet of Java flow s, nn oltl 
p it fil l. 'l.'ho col u11111a r part of th e s ill at r ig h t was red hot in July. 
P hoto Jagg:u . 



]i' ig ure 3. K ca 11 11kak oi c ra ter, southeast of a nd adjacent t o Ki la uea, looking e:is t. Floorccl with th e smoo th­
c t kin i of p:1hoch oc 1aYa ,vhich " ·ellel up in 187, , and buried most of the cl ebris slope . O11l y s mall stones fell 
on thi floo r i n ·111:il l number, in Ma,i• of 1924. Dr. F. Omori in 1920 so unded th e 3-in cb cra ck a ero s th e bottom, 
nnil fo un d it 15 fo t deep, in dic:it in g that the floor i s a column ar slab t hat t hick. Photo Kanemori . 



l , igure +. Aa larn and clrnnne.1 of 1919 A lika Flow, Sout h K ona . T y pic,11 na t exture. 'J.'hc lump on t he left 
was on e of t he strnndecl basalt ic rnfts tha t came clown t he lava river and was t h rown over the edge at o ne of 
the overfl ows. Photo K:rn emori. 



No volcan i r crisis a-pp a red n t the eq uinox , unless the fact thnt the ~-eek 
culing l\![arch 25 wns the qui test incc ::'-lovernber can be considered uch. A 
J-ittlo nvalnnching occurred on Minch 20 and 21 nnd most of the few ear th­
quakes of the week occuned on those da~rs. A J:.n·gc vie ·e of the ea t.ern end 
of t he uorthea t. sill broke off 011 March i!O, 111:iking a fresh gray patch on the 
talus below. There wa Jig-ht avala11 ·hi ng north ancl northenst on Ma1•ch 2.:; . 

Tilting for th week wa. slight to the ca t-no rthca ·t . Only e ight cart h­
qual, 1verc recorded even of them very small an l three without p hases. A 
pereeptible hc,ck occurrC'd March 20 at G:3-! p . m. with indicat d origi11 cl is­
tau e four mile . A tole cism \1·itb poorly developed prclimin:ny tremor fo­
di ntiug origin cli taucc 3600 m.ilcs began at 10::2 p. m. March 21, reported 
po ibly nenr Kamchatka . 

DuriJ1g the In ·t week of iVIarch there were few slicles. om e new-fallen 
fragments were ob ·crvcd. on the nol'theast talus. A. clTy patch with su lph ul' 

tain on the high 11orth w:iJl, wh re the rock all around was wet with l'ain, 
appearecl to be hot and to mal'k the it of the blue fume vcut which rlisaJ)­
pcarecl during a November avafanche. The steep ca ,·cn1 iu rack cl g,·onncl 
Horth of the Halcmauma11 rim liad re ently collapsed, and wa now fouucl close 
to the rim, so mu ch h ad the eclgc cavecl n,Yay. 

The we k wa cxtrnmely raiJ1y and again the wetting of t h e walls brought 
1·cd iron oxide into } l'0mi.ne11ce, lllOl'C •on ·picuou ly above the intrusive bodies 
th::rn Lewhcre. The bank of :yell9w and white ulphatcs at the base o"t tho 
sou theast wall of the pit lost all it color aft r tho Tain and the a lums and 
other sol ubl e salt at the castetn edge of Kilnuea crater " ·ere :ilso washed 
<lown into crack . There mu t be a concentration of these olublc pro lucts 
uudergrouu d. 

An cxalllination of tbc gulch lending from Keanakakoi to I ilauea was made 
Marth 2 . It. showed ucw ro ion timulatcd b_v the gl'it of the 1924 ash 
nucl the iJ1 ·reuse l run-off due to the imperYious urfacc of tha t ash. At the 
mo uth of tlrn gukh a new cl bris fan wa a posited on t he Ki la uea floor. On 
t he Kilauea IJd floor 11el\" "-bit pots weTc obser v cl occasioned by rain wa h 
hollows filled with th a h mud of the 102,1, crnptiou . 

During the week cndino- April 1 fomtcen local sci ms wore regi tercel, five 
of them, very small, oecun_ing 011 ~Iarcb 31. even of the tr mors were withDLLt 
pha. cs, and pos ibly oeea 1011 ed by a rn lauch es. A perceptib le sho •k, its 01·igiu 
appal'ently a mile a11·ay, occurred at 12:03 a. m. March 20. Til t ,ms sligl1t to 
the ast-uorthea t. 

J OURNAL MARCH, 1925 

March 1. Tho clay wa dry aucl windy malting dust clouds on th Kilnuca 
floo r and i11 the K au Desert. "\ apor j ts in th bottom 01' Hnlemaumau a_t 3 
p. m. were thin. The sulphur . tain appeared dull, probably from a •oating 
of dust. There " ·ns l ittle rno,·e111m1t in the pit antl 110 fresh avalanche sc::us 
or talu were ::tp parcnt. 

March ·2. An exam i1rntion of the urvoy tations aro und Halemaumau, of 
which there were nine i11 July, 1924, showed that 011 ly fom· were left 11amoly 
south, outlrn·e t, 11orthwest and the so utheast touri t station. T he oth rs have 
been carried away by avalau hes during the year. 

At 9 :15 a. m. fresh northeast wi11d was blowing :incl no ·licl es were seen 
comlitions appcnrin" ns completely stationary as at any time in the last nine 
month . Th e sulpl1ur patches and tbe outhea t snlplrnte bank at the bottom 
of the pit were dull and wet. About 110011 ayal:rn lies start cl on t he no r thonst 
si le ancl t.ho pit appcare l dusty, :1 cli l also the Kil a uca floor .and th e desert. 

March 3. At (i p. m. there were 1·ain and mist. licles were more or less 
continuous at tho north side of the pit, au 1 the n ol'thea ·t tal us was covered 
with fres h rnd fragment . A new notch i11 th wall above t he enstern bend 
of tbe llo r theas sil l reycaJecl clecomposed red rock with a fissure-like jointing 
ext nding ur :u1tl down the ·wall as though belo11ging to ::i rift trending in _the 
Koanakakoi dire tion. The notch was roundec1 and corresponded in its g eneral 
habit with the one abov the weRt horn of tho si ll. 
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M arch 4. At 10:45 a . 111. a few small . lides occuncd . T he whole northeasf 
wall in the morn_i Hg l igh t showed sigus of lrnving been freshly stripp rl r c •ently, 
ni1cl the o]fatan c 1>atthes ,1t the botl'om of th pit wo re dn ty. Above the C'ast 
hol'll of t he sill th o nortlwnst 11otch "·a .· d:Hl, red oarl·hy looking rock with trnces 
of bedding. Towards the top tho notch showed v e i11 s and th i ck irregu lar masses 
of .g r eenish brown :111cl white 111i11eral s. This appeared solf_at;aric hu t was not 
Rt n 11t'i1g. The j o i111'i11g Ji f:J'c> ·1·c> ~ from. the unconformity of th e west horn. ]t 
:ippearcd rather to b e a "·1de fn u lt zo11c exten<lin<Y from the top of the talus 
two-thirds of the way 111 the w,ill an<l strikillg cast. The zone passcil ri<>-h t 
througl1 t he br.nd in tho ·ill wher it extended into a m1now intrusiYc sh~ct 
in tho cast wall . 

Tho j ointing in both EOnthw st null Hoi·t honst wal l · shows trnces of co11 , 
ti nuous , ,e1·tical cracks goin.g. t h rough rill heel :1like, aurl this cracki11g js parallel 
to tho 1920-rift dyke. It cloos not show 011 the cast nncl west walls which arc 
t h em ·olvcs parting plnn es 011 this north •ast-sonthwest system of 1·ifting. In 
the ut P<' t' 11o r t h ev.st wall was obsorvecl a cros, -section th:1t a11pearocl to be a 
bUl'iccl sl::ig-h onp clome. 

M arch 5. At 2 :45 p . m . no slitles were in pl'ogrcss, t h e weather was lonly 
and d t·y and the vapor jots were thin. ·01110 yellow stain had appeared in "the 
lowest sulphate 11atch of the sonthwest t:ilus. .A bovo the north we t talus the 
wall hacl st1·ippe l all the way up to the rim at one pln.eo. T here hail hoon fresh 
stl'ippiii above t h e west horn of the 11orthea ·t sill an l the wall bcddii1g there 
appeared confu, ed . 'r it e ne\l' 11orthenst 11otcl1 showocl bright colors in red, 
yellow, pink, buff :rnil 01·a11ge. 

March 8. At 4 l). m . tli e walls were bright r el, except for a few spots 
towards the northenst, a11d stcrun was abundant, one l ine of it Cl'ossing the lav::i 
:flooT ancl cont inuing clear to t h e top of t he outhwest talu ·. · 

Ma,rch 9. At 5 p. m. there> w're few rock falls, t he wnll nbovc the west 
h orn of the north e1·n intrnsion was oatt>d with white sa l ts and a si milar deposit 
appeared OH tho new nsh oul'sid e of t he pit. 

~ a r ch 10. 'l'hore wero 11umo1·.ous aval:mchos. Ono at 12:52 p. m. sent up 
largo caul iflower clouds nbov rim of -pit. .Anoth 1· l:u-go on at 5:09 p. m. 
· •11t big cauliflower clouds a ro · · t·h boUom of tl1 e pit, but these rose above 
t ho rim in :1 tl iffuso onclition. '.!' ho fa l ls were from the 110Tth ·01·ncr and 
covered the northenst talus with r d clu t. Th o odor o:f l1ydrogcn sulphide was 
fain tly p ei-coptiblc. 

March 11. · At 11 a . m. t·h nit was v ry qui t but there was debris on 
tJ10 sou theast sulphate bank in th e bottom of tho pit. 

M arc~ 12. At 5 l. rn . a t h un lot· storm was in progress rmcl t l1e pit ~•as 
so fu ll of vapoi• th:it the bottom cou ltl not be seen . No sound of sl iclcs was 
h eard. · 

March 14._ At 10 a . m . no ·1·ock falls occurred. The vnpor from the bottom 
r o.c morn roptrl ly t. haH u"ual, hold ing hnrcl outl in s for some cli tancc upward. 
'l'h c steam c1·,1cks nt t h e sout hea ·tr im sceinecl uu usunlly hot. 

March 15 . . At 2 Jl; m. tcm1 rnture m easurements of cracks along soutl1 
nn cl southeast l'Jm of pit, whc r there had 1·oceE tly b e n mo,·emc11t, g:1ve t h e 
fo l lowi ng val ues : 

On the trnil ... . .. . .. .. . ...... . ..... 171° F. 
North of trail ....... _ .. .. ....... . .. 173° P. 
, ou th .of trail .......... ... ...... .. . 183° F. 

Tho jo tl ing of rim blocks that i·ovcnlccl such temperatures m1clergrouncl 
suggests a fil l of pl:istic materin l that y i ldocl ancl causctl the s lump of IQ2J. 
'J'h 1· aTc ome ('l'rtrl, · all tho way from the parking place to t he J-jm :,ncl t h o 
hot moisture rise tl11·ough th e opening of thcEe cracl,s. 

March 16. At 4 p. m. t he re wero 110 noises from slides. Abundant steam 
1·osc from t,h e bott0m but sluggisl1ly :111rl \\'ithout hnrtl outli ne. , omo fresh mnto­
ria l hail :f'Hll<' 11 from t l1c so ut heast wall. 
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Ma~·ch 17, At 10 a. m . the pit w::is quiet, oclor of hydrogen ·nlphic1c wa. 
J 01·rl•pt 1hl e a11d t. hc sulphur stnii1 nt t h e sou theast side of the bottom wa again 
vi .. ibl nftor having b een bmicl by tl1c av:ilaneh s of Marc- h JO nncl ] 1. · 

March 18. ' inee lnst obsen·:ition fresh clcbri hnd fallen from the north 
:mt! north c:t t walls. 'rhc ulphur-stain d vateh southeast ll'HS again prominen t 
th1·o ugh the frc h t:1!11 . 

M arch 19. At 3 p. m. clurin g- a Tain storm the interior of the rit wa · 
ohscu1·cl by vapo1· <'louls, hut no 11oi~cs w r rc nucliblt•. 

March ·21. At !l n. 111. tltc pit ,rnll s we1·r qnite l'Ccl aHd ~,·pt <':XCl'Pt at th,, 
intrus.iYe antl at plaees abOYC' the ea · t ,111d west h orn, ot' thl' 110Ttheast Hi l l. 
l•'J"om the r nst, end rif this sill f.rr. h nYalm1c-he debris had fallc1t Oil the tnlns 
below. At 5 p. m . cluring 11:1tivc ceremonies at the eclgc of the pit :t Ycry sm:lll 
avahrnche OCCUITCCl. 

March 22. At 4 p. m. the pit was quiet; steam l'OHC' :1bunda11tly, especially 
along n Jim' up the . outhwest talus. 

March 23. '.f'h('1·c was mucl1 stea m in the pit, the \\':llls ]i nd Jo t some of 
their redness :mcl. the line l>f jrt up tl1p southwest tnl us ancl aer o s the floor 
,w1s 11otnbly dry a though excessiYcly hot. 

M arch 25. .At 2:20 p. m. thern was fre h north eas t w:inrl ancl su11sh inc. 
Roe ks were sl i Jing n little on the northca. t aHcl north walls. 'l'he fres h talus 
11ol'thrast made a hi gh cone n t the en. t encl of the big sill. The nort.hwest t::i lus 
go1·ge had lo t nll th o promontories of rock on :its south side; these hacl become 
a smooth rock slope. . 

Th ' re was s tc:1111 on th e bt>tt.om i 11 mo<lcrate Yolume. 'fh e south eastorH 
sulph ur spots sh ow cl plninl y . A clyl,P or fractu1·c zone coulcl 0 be cl iscel'llecl in 
the southwest wnlJ 200 fret w e. t of the Routlrn· st tu1rnel. 'rherc wns fre h 
:>vala11che dust on the wnll above t.hc , onl'hw<'. t ta lu s north of the p it orncr. 
Salts had increa eel nt the b:i , c of th e southwest talus. 

M arch 27. At 4-:15 p. m. the wcnt her "-ns Tnin ·, t l1e walls were 11·et an,l 
reel, ~hero was much steam from the bottom of tho pit, thnt nt the south talus 
showing tl1e h l nc eclgcs chnractcri~tic of sulphur g:isc . The sou t heast bnnk at 
1h c bn.sc of tho wall, usually ro,·ercd with sulphates, showecl 110 color. Somo 
uprig_ht bai1d s athwart the 11o r the :1. t s ill, no t:i bly a wi rlo one 11enr 'its west en<l, 
rcm:.unod dark gray :ind wet, whereas th C' nrljnre 11 t rock ,ms l igh ter h1 color 
aHd rlry. No rocks w ero observed sliding rmcl conditions appca 1·ccl q u i('t. 

March 28, At 11 a . m. tho weather was a littl e d1·icr, stea m was ab u11 claut 
nntl 110 slides w re hoar l. · 

Marcl1. ·29. Be~w e11 _2 ::mcl 4 p . m. th ' <:ircuit of the 1 it was made by south 
'1Hc1 w st s1clcs. , light shcle · 11·orn h en rel t1ncc. The walls ·were wet nncl the rncl 
oxidat,ion apponred most bTilli,mt in the north nncl wc~t wrdJ over the intrnsivc 
boclies . 'l'wo w cll-nrnrkccl gray clykc were notic ed in thr soutbwcst wall wC'st 
of the southwest tmmcl. 'I'he1·e was mu ch team inrl ncliug some risiHg from 
t l!e _top of t~1e north wall. At the west c1·ncks b:cck of J"i m of pit the steam hn cl 
? llmmshecl rn l_>en.t and vol1!mc. The c_nvc-n1 110Ttl1·J1ortheast of pit h ::td raved 
rn nnd the 1·cg1on b tw en it m11 the pit hall so fallo11 n.wny that the J"cmains 
cf the ope11 ing wore 110w clo .. r to t l1e rim. 

T he fresh ·pnhochoe C'X hibitocl J1crc i n n faultc-rl wnll was 11otnbly cliffc1·e nt 
from t he rocks t h w"'n out :1s fr:1gmcnts in Mny, ]!)24-. 'l'ho few vesieulnr 1·ocks 
1 brown 0;1t nppc-,;1r l esB g la ss,y an J many of the frng111c11ts arc mottl rl like 
:unygdaloul, as though tho ve ·1de.- hatl bec11 filled. Then there :ne tho bnnderl 
1'1·agmc11ts se mingly s howing gas fl uxing along the gla8sy bancls. This rill 
RC-<> ms to how tbat the ves1 •!cs, cracl,s ancl cavems all t en cl to become filletl 
\\'he n buried by magmnti e pel'Polation or b y gr1s flux i ng. 

M arch 30. At 4:80 p. m. it wa.- rain y, the pit wa full o:f vapor and no 
Rlicl . we1·e hear d. 

M arch 31. At 1] :40 a. in. Lhe wrather w:1s sunny n1Hl clear, b nt the wa ll s of 
Lh1• pit re111arned wet except for one spot about 200 f et nc1·oss on t h o 11 orth 
w,il l lll"11r the top, exa ·tty whP1·c the blur furnt' was in 1!12+. 'f l1f' rni rl <ll o of t h e 
d1·,v 111·c>11 :1ppcars ye ll ow as thOLlf( h with s ulp l1 ur :rnrl npp:nc11tly this is st il l 
a ho~ SJ ot. 
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M arch 4. At 10:45 a . 111. a few small . lides occuncd . T he whole northeasf 
wall in the morn_i Hg l igh t showed sigus of lrnving been freshly stripp rl r c •ently, 
ni1cl the o]fatan c 1>atthes ,1t the botl'om of th pit wo re dn ty. Above the C'ast 
hol'll of t he sill th o nortlwnst 11otch "·a .· d:Hl, red oarl·hy looking rock with trnces 
of bedding. Towards the top tho notch showed v e i11 s and th i ck irregu lar masses 
of .g r eenish brown :111cl white 111i11eral s. This appeared solf_at;aric hu t was not 
Rt n 11t'i1g. The j o i111'i11g Ji f:J'c> ·1·c> ~ from. the unconformity of th e west horn. ]t 
:ippearcd rather to b e a "·1de fn u lt zo11c exten<lin<Y from the top of the talus 
two-thirds of the way 111 the w,ill an<l strikillg cast. The zone passcil ri<>-h t 
througl1 t he br.nd in tho ·ill wher it extended into a m1now intrusiYc sh~ct 
in tho cast wall . 

Tho j ointing in both EOnthw st null Hoi·t honst wal l · shows trnces of co11 , 
ti nuous , ,e1·tical cracks goin.g. t h rough rill heel :1like, aurl this cracki11g js parallel 
to tho 1920-rift dyke. It cloos not show 011 the cast nncl west walls which arc 
t h em ·olvcs parting plnn es 011 this north •ast-sonthwest system of 1·ifting. In 
the ut P<' t' 11o r t h ev.st wall was obsorvecl a cros, -section th:1t a11pearocl to be a 
bUl'iccl sl::ig-h onp clome. 

M arch 5. At 2 :45 p . m . no slitles were in pl'ogrcss, t h e weather was lonly 
and d t·y and the vapor jots were thin. ·01110 yellow stain had appeared in "the 
lowest sulphate 11atch of the sonthwest t:ilus. .A bovo the north we t talus the 
wall hacl st1·ippe l all the way up to the rim at one pln.eo. T here hail hoon fresh 
stl'ippiii above t h e west horn of the 11orthea ·t sill an l the wall bcddii1g there 
appeared confu, ed . 'r it e ne\l' 11orthenst 11otcl1 showocl bright colors in red, 
yellow, pink, buff :rnil 01·a11ge. 

March 8. At 4 l). m . tli e walls were bright r el, except for a few spots 
towards the northenst, a11d stcrun was abundant, one l ine of it Cl'ossing the lav::i 
:flooT ancl cont inuing clear to t h e top of t he outhwest talu ·. · 

Ma,rch 9. At 5 p. m. there> w're few rock falls, t he wnll nbovc the west 
h orn of the north e1·n intrnsion was oatt>d with white sa l ts and a si milar deposit 
appeared OH tho new nsh oul'sid e of t he pit. 

~ a r ch 10. 'l'hore wero 11umo1·.ous aval:mchos. Ono at 12:52 p. m. sent up 
largo caul iflower clouds nbov rim of -pit. .Anoth 1· l:u-go on at 5:09 p. m. 
· •11t big cauliflower clouds a ro · · t·h boUom of tl1 e pit, but these rose above 
t ho rim in :1 tl iffuso onclition. '.!' ho fa l ls were from the 110Tth ·01·ncr and 
covered the northenst talus with r d clu t. Th o odor o:f l1ydrogcn sulphide was 
fain tly p ei-coptiblc. 

March 11. · At 11 a . m. t·h nit was v ry qui t but there was debris on 
tJ10 sou theast sulphate bank in th e bottom of tho pit. 

M arc~ 12. At 5 l. rn . a t h un lot· storm was in progress rmcl t l1e pit ~•as 
so fu ll of vapoi• th:it the bottom cou ltl not be seen . No sound of sl iclcs was 
h eard. · 

March 14._ At 10 a . m . no ·1·ock falls occurred. The vnpor from the bottom 
r o.c morn roptrl ly t. haH u"ual, hold ing hnrcl outl in s for some cli tancc upward. 
'l'h c steam c1·,1cks nt t h e sout hea ·tr im sceinecl uu usunlly hot. 

March 15 . . At 2 Jl; m. tcm1 rnture m easurements of cracks along soutl1 
nn cl southeast l'Jm of pit, whc r there had 1·oceE tly b e n mo,·emc11t, g:1ve t h e 
fo l lowi ng val ues : 

On the trnil ... . .. . .. .. . ...... . ..... 171° F. 
North of trail ....... _ .. .. ....... . .. 173° P. 
, ou th .of trail .......... ... ...... .. . 183° F. 

Tho jo tl ing of rim blocks that i·ovcnlccl such temperatures m1clergrouncl 
suggests a fil l of pl:istic materin l that y i ldocl ancl causctl the s lump of IQ2J. 
'J'h 1· aTc ome ('l'rtrl, · all tho way from the parking place to t he J-jm :,ncl t h o 
hot moisture rise tl11·ough th e opening of thcEe cracl,s. 

March 16. At 4 p. m. t he re wero 110 noises from slides. Abundant steam 
1·osc from t,h e bott0m but sluggisl1ly :111rl \\'ithout hnrtl outli ne. , omo fresh mnto­
ria l hail :f'Hll<' 11 from t l1c so ut heast wall. 
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Ma~·ch 17, At 10 a. m . the pit w::is quiet, oclor of hydrogen ·nlphic1c wa. 
J 01·rl•pt 1hl e a11d t. hc sulphur stnii1 nt t h e sou theast side of the bottom wa again 
vi .. ibl nftor having b een bmicl by tl1c av:ilaneh s of Marc- h JO nncl ] 1. · 

March 18. ' inee lnst obsen·:ition fresh clcbri hnd fallen from the north 
:mt! north c:t t walls. 'rhc ulphur-stain d vateh southeast ll'HS again prominen t 
th1·o ugh the frc h t:1!11 . 

M arch 19. At 3 p. m. clurin g- a Tain storm the interior of the rit wa · 
ohscu1·cl by vapo1· <'louls, hut no 11oi~cs w r rc nucliblt•. 

March ·21. At !l n. 111. tltc pit ,rnll s we1·r qnite l'Ccl aHd ~,·pt <':XCl'Pt at th,, 
intrus.iYe antl at plaees abOYC' the ea · t ,111d west h orn, ot' thl' 110Ttheast Hi l l. 
l•'J"om the r nst, end rif this sill f.rr. h nYalm1c-he debris had fallc1t Oil the tnlns 
below. At 5 p. m . cluring 11:1tivc ceremonies at the eclgc of the pit :t Ycry sm:lll 
avahrnche OCCUITCCl. 

March 22. At 4 p. m. the pit was quiet; steam l'OHC' :1bunda11tly, especially 
along n Jim' up the . outhwest talus. 

March 23. '.f'h('1·c was mucl1 stea m in the pit, the \\':llls ]i nd Jo t some of 
their redness :mcl. the line l>f jrt up tl1p southwest tnl us ancl aer o s the floor 
,w1s 11otnbly dry a though excessiYcly hot. 

M arch 25. .At 2:20 p. m. thern was fre h north eas t w:inrl ancl su11sh inc. 
Roe ks were sl i Jing n little on the northca. t aHcl north walls. 'l'he fres h talus 
11ol'thrast made a hi gh cone n t the en. t encl of the big sill. The nort.hwest t::i lus 
go1·ge had lo t nll th o promontories of rock on :its south side; these hacl become 
a smooth rock slope. . 

Th ' re was s tc:1111 on th e bt>tt.om i 11 mo<lcrate Yolume. 'fh e south eastorH 
sulph ur spots sh ow cl plninl y . A clyl,P or fractu1·c zone coulcl 0 be cl iscel'llecl in 
the southwest wnlJ 200 fret w e. t of the Routlrn· st tu1rnel. 'rherc wns fre h 
:>vala11che dust on the wnll above t.hc , onl'hw<'. t ta lu s north of the p it orncr. 
Salts had increa eel nt the b:i , c of th e southwest talus. 

M arch 27. At 4-:15 p. m. the wcnt her "-ns Tnin ·, t l1e walls were 11·et an,l 
reel, ~hero was much steam from the bottom of tho pit, thnt nt the south talus 
showing tl1e h l nc eclgcs chnractcri~tic of sulphur g:isc . The sou t heast bnnk at 
1h c bn.sc of tho wall, usually ro,·ercd with sulphates, showecl 110 color. Somo 
uprig_ht bai1d s athwart the 11o r the :1. t s ill, no t:i bly a wi rlo one 11enr 'its west en<l, 
rcm:.unod dark gray :ind wet, whereas th C' nrljnre 11 t rock ,ms l igh ter h1 color 
aHd rlry. No rocks w ero observed sliding rmcl conditions appca 1·ccl q u i('t. 

March 28, At 11 a . m. tho weather was a littl e d1·icr, stea m was ab u11 claut 
nntl 110 slides w re hoar l. · 

Marcl1. ·29. Be~w e11 _2 ::mcl 4 p . m. th ' <:ircuit of the 1 it was made by south 
'1Hc1 w st s1clcs. , light shcle · 11·orn h en rel t1ncc. The walls ·were wet nncl the rncl 
oxidat,ion apponred most bTilli,mt in the north nncl wc~t wrdJ over the intrnsivc 
boclies . 'l'wo w cll-nrnrkccl gray clykc were notic ed in thr soutbwcst wall wC'st 
of the southwest tmmcl. 'I'he1·e was mu ch team inrl ncliug some risiHg from 
t l!e _top of t~1e north wall. At the west c1·ncks b:cck of J"i m of pit the steam hn cl 
? llmmshecl rn l_>en.t and vol1!mc. The c_nvc-n1 110Ttl1·J1ortheast of pit h ::td raved 
rn nnd the 1·cg1on b tw en it m11 the pit hall so fallo11 n.wny that the J"cmains 
cf the ope11 ing wore 110w clo .. r to t l1e rim. 

T he fresh ·pnhochoe C'X hibitocl J1crc i n n faultc-rl wnll was 11otnbly cliffc1·e nt 
from t he rocks t h w"'n out :1s fr:1gmcnts in Mny, ]!)24-. 'l'ho few vesieulnr 1·ocks 
1 brown 0;1t nppc-,;1r l esB g la ss,y an J many of the frng111c11ts arc mottl rl like 
:unygdaloul, as though tho ve ·1de.- hatl bec11 filled. Then there :ne tho bnnderl 
1'1·agmc11ts se mingly s howing gas fl uxing along the gla8sy bancls. This rill 
RC-<> ms to how tbat the ves1 •!cs, cracl,s ancl cavems all t en cl to become filletl 
\\'he n buried by magmnti e pel'Polation or b y gr1s flux i ng. 

M arch 30. At 4:80 p. m. it wa.- rain y, the pit wa full o:f vapor and no 
Rlicl . we1·e hear d. 

M arch 31. At 1] :40 a. in. Lhe wrather w:1s sunny n1Hl clear, b nt the wa ll s of 
Lh1• pit re111arned wet except for one spot about 200 f et nc1·oss on t h o 11 orth 
w,il l lll"11r the top, exa ·tty whP1·c the blur furnt' was in 1!12+. 'f l1f' rni rl <ll o of t h e 
d1·,v 111·c>11 :1ppcars ye ll ow as thOLlf( h with s ulp l1 ur :rnrl npp:nc11tly this is st il l 
a ho~ SJ ot. 
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'!'here were the usual Yapo1· jets on the bottom an d some fresh red t a lus 
had fal len 11ortheast from a ,·ery red area over the eastern bend of the north 
sill . Ko rocks were hcnr cl slidi11g. 

J t was noticcn 1,1c on t his day that most of tl,c reel a1·eas were also \'Cr• 
tically scored shoulders, as though parts of buried slopes ovcl'laid b,v t he b ods 
next aboYC. '!'his is true of tho "·estcn1 red boss, the t hree 1·ed l)atchcs i n the 
upper par t of the north sill, a reddish slope "·est of tho southwest tunnel, 
another ;1t the base of the south wall, a11d prnbably also of t h e sulphate 
bank a t the base of the southcn ·t "·all. All of these :rncl some other places 
have the aspcct of ,·cneered walls of a larger funnel containing the bods pilctl 
up to fill it. '!'he present collapse h:is cut sections thl'ongh these in n ciJ-clc' 
exhibi ting steeper walls, t hus reyealing the shouldcrs of the wider ancl flatter 
fun nel. T h<' YCl'tic:11 scoring or slickcns icling on these appeal's to extend in 
0YCr the u nclerlying b etls. Thjs sco1·ing was JHObably made by sli p-faulting 
of the fill acting on a "·all-veneer of bench magma. 

SEISMOMETRIC RECORD 

Dur ing t h e mo11tb e11clecl mid11ight 1Iareh 31, )925, 79 local c:nthquakes 
and 011c telcseis!ll .were registered at the Observatory. These and other earth 
m0Yeme11ts arc exhibited below. 'I'imc is Hn\\'aiian StmH]aTcl 10 h . 30 111. slower 
than Grecn\\'ich. 

Abbreviations have !lleanings as follows : Vf=\'el'y feeble; £=feeble; 
s=slight; m=moderate; rl=instrurnents dismantled; fl=fclt locally; L'.)= in­
dicnted clista11cc to origin in miles; :rnd ,L-a peculiar type of t remor that builds 
u,p g1·a (l ually without p bases, continues longer a11cl with less -nm1)litude than 
onlin:ny local !'ar thquakcs of similar intensity. 'l'herc is a close CO l'relation 
between these tremors and the occurrence of aYula nches at H alcmaumau. 

Local Earthquakes. 

) Jnrch 
1- 11 :24 '1. Jll . Vf. 
i-a 12:0G p .m. vf. 

)2 :]3 p . lll. vf. 
4 :07 p . Ill, Yf. 

3-a 9:41 p .m. vf. 
a 10:02 p .m. vf. 

4-,i 7 :46 a. 111. vf. 
5- 9:44 a. 111 , vf. 
G-a 10 :06 a . m. vf. 

a 3 :43 p. m . Yf. 
7- 2 :09 a . m. vf. 

a 10 :58 a . m. vf. 
a 2:00 p . m. vf. 

8- 3 :06 p . n1. vf. 
9-a 12 :17 a. Ill , vf. 

7:03p. m. vf. 
fo r 20 min u tes. 

J 0 :16 p . m. vf. 
a 10: 38 p. m . vf. 

) 0: -l (i p . m. vf. 
10-a 12 :35 a . m. vf. 
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a 12:47 a . m. vf. 
2:13 a . m. vf. 
2 :)3 a . Ill . S, L'.) 13. 

a 2 :~8 a . m. vf. 
8 :14 a . m. s, f l, L'.) l . 

l\.farch 
10-a ll:3 a . m. vf. 

9 :47 a . Ill . ,·£. 
10:00 a. 111. Yf. 

a 12 :52 p. m. vf. 
a 2:46 p. m. vf. 
a 3 :52 p . m. vf. 
n, 5 :09p. m . s. 
a :15 p . m. vf. 
a 8:J7 p. m . .-f. 
a 9 :40 p. m . vf. 
;111 :08 p . m. vf. 

11- 12:40 a . m. vf. 
1 :06 a. 01. m, ii, L'.)l. 

4 yf. tremors between 
J :10 and G a. m. 

a 12 :32 p. m. vf. 
4 :00 p. m. vf. 

12-a JJ :14 a. m. v.f. 
a 3 :52 p. rn . v.f. 

4 :38 p. Ill, Yf. 
15-a 7:11 a. 111. vf. 

7 :15 a. m . \7£. 
7 :20 a. m. vf. 

11 :21 p . m . vf. 
felt, K cnlakcku:i . 

l G-n 6:28 ]l. m. vf. 
G:30 p . 111. vf. 

:i\ [ a !'ch 
IG-a 11 :06 p . ut. vf, Jast_s 3 

min. 
18-a 2 :27 a . m. vf. 

a 10 :41 a . m. vf. 
20- 5 :34p. I]] , s, L'.)4. 

a 7 :31 p . m . vf. 
21-a 10:0G a . m. vf. 

2 :40 p . Ill, Yf. 
23- 2 :57 7. m. vf. 
24-a £ :.J.5 p. m . vf. 

9 :51 p. Ill. vf. 
25- 2 :35 a. m. v£. 

G:49 a . m. vf. 
27-fl 12 :11. :1 . 111. Yf. 

a 12 :45 a . m. vf. 
28-a 1 :35 a . m . vf. 

.J. :16 p. Ill, Vf. 
5 :41 p . Ill. Yf. 

29- 12:03 a . m. s, L'.)l. 
30- l:17a. m . vf. 

a 10:37 a . 111. vf. 
Jl :55 a. m. vf. 

31-a 11 :48 a . m. vf. 
12:45 p . m. vf. 

a 9:40 p . m. vf. 
:i 10 :31 p . m . vf. 
a 1J :39 p . m. vf. 

I 
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Teleseism. 
March '.ll. ... .. . . .... 10 : 2 p. n1. slight t:,, 3600. 

Harmonic Tremor. 
This type of tremor " ·as absent in March. 

M;icroseismic Motion. 
Tbe amplituC:e of mirroscisms was moderate on Ma rch D and slight on other 

clays. 

Tilting of the Ground. 
By weeks this u10vement was as follo\\·s, expressed as angular change and 

dirnction of motion of the plumb line: 

Mar. 1- 7 ...... .. .... 0.7 second ESE. 
8-14 . .. . .... . . . . 1.2 seconds WSW. 

15-21 ........ . .. . o.o. 
22-28 ........ .. .. 2.0 seconcls ENE. 

T. A. JAGGAR, 
Volcanologist. 
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---,--- 1-<.ILAUEA 
\ 

Black spot shows location of Obsen·atory. 

All ex h:rnges, gifts to library, news notes about Pacific ,7 olcanic and 
seismic events, ancl con-espoll(lence should be acldressecl HAWAIIAN VOLCANO 
OBSERVATORY, Volcano House, Hawaii. ' 

The Observatory is operated by the U. S. Geological Smvey, ancl its work 
i supplemented by the Hawaiian Volcano Re earch Association . The main 
tation is on the northeast rim of Kilauea Crater. Subordinate eismograp 
t atious arc operated by the Re earch Associ:1tion under the clirection of the 

volcanologist in Ko11a, Hilo and Hilea. 

Tho Kilauea tatiou operates horizontal pendulums of the Bosch-Omori type 
and receives time by wireless from the Honolulu "aval tation . Obsenatory 
Lat. J 9° 25' 54.2" N . · Long. 155° 15' 39.2" W . ; Elevation cellar 1214.6 meters 
(3 985 fe et) . The Hilo and Hilea stations operate 11ormal pendulums and the 
Kona tati.on a horizontal pendulum. '.L'heir seismogrrims nre sent to the 
Ob ervatory. 

The Hawaiian Volcano Research A sociation founded t he Obsc1·vatory in 
1911, transfeniug tlic plant to the Go,·ernment in 1919 but continuing coopera· 
lion in experimental work by furnishing funds and apparatus ancl workers as 
nce(lcd by the Go,-ernment Volcanologist. It is a corporation under the laws 
of Hawnii, governed by a board of directors, and financed by the subscriptions 
of its mem hers and patrons. Its aims are identical with those of the Observa­
tory namely, (1) To keep record of Hawaiian volcanism. (2) To attract vol· 
canologic speciali ts to Hawaii, ancl (3) To promote worlclwide knon·ledge of 
Yolcanoes and eiuthqnakes :.incl the foundation of more volcano ob ervn tories . 
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VOLCANIC CONDITIONS IN APRIL 

Activity of H aJemaumau 

The month of April produced some incroa e ii:. numbers of earthqua],es ancl 
avalauchcs, mostly small in intcn ity. '.rhcre was no lava activity above the 
. urface of the ground aud the tilting tended generally towards the southwest, 
as i usual hero iu the pri.ng months. 

At Lhe beginnin,g of tl1e month avalanches Jiau been infrequent in Halo• 
maumau since the micldlo of lfarch. Dul'inn- the fir·t week of April a few 
a val:rnehes were noted mainly on the 6th 7th and th . team wa rising 
from the floor of the llit, c pecially at the dge and from concentric cracks 
in the Kilauea. floor out ide of be pit. The odor of hydrogen sulphide was 
very slight. 

During a rainy pell the climntic chauge between the forested belt of 
trade wind rain northea. of KHau a and the Kan D sert southwest wa illus­
trated by tho simultaneous observation of light rninfall at the Observatory 
and du t cloud Llrree mil s away beyond the so uthern rim of Kilauea . 

.r ot only was tl10 pit quiet but the -sei mographs showed dimini. hing activ­
ity. Eleven eai-thquakes were recorded for the fu-st week of the month, none 
perceptible; tilt was very light to he outh- outhw t. 

During the second we'ek avalanches occun-ed nearly every clay most ly above 
the northeast sill where in plac s the accumulation of avalanche material :i,t 
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the ba e ol' the wall buri d p:trts of the h1tn1siv lo 'Ly. A sulphur-stained ::nca 
at the southeastern edge of the fl or was extc11ding it elf towa1·d the ee11ter 
on the lava 1ill . Brisk winds A})ril )5 stirred ur heavy l ust clouds in l(au 
Desert a11cl small ouns on the Kihue,1 floor . 

For the week ncling A1wil 15 local e:nth qual<c>s were more intense. Of 
fiftc •n that were rc_gi.-tci-ed fi ve gave r cords uffi.cientl y pro11ouncecl for cal­
cu lnt1ou of source distance. One at J :37 a. n,. April 9 a.wakened many people 
ancl dismantled an in ·tnm•o11t. 'rhree shocks April 11 indicatecl di ta11ces of 
thirteen, six, :rncl two mile res pect,ivcly. 'l'hi · suggested movement on 0110 of 
the Kilaue:. rifts. A slight bock with -origin apparently nineteen miles away 
awakeucd u few veo11lc at 5:28 n. 111. April )5. A weak telesci m withou t good 
pha es oc ·nncd at '.l:::ll u.m. April 11. · 

Th tiHi ng for tl1c WC't'k wus very , light 11oi-tl1 -north west eompounded of 
modernte southeast tilt 011 the JOth followc-cl by l'npitl reactio11 in the opposite 
clirncti.on on the 11th. 

'l'he third week of April p1·ollucecl ~rnn"Jl avahnche 11e:nly every dny, but 
tli re 1rns no evickuce of bxc-aks iu the oil along cracks COJICC'ntric to the rim 
of H:ilcmaum1111 to iudfratc that p it :faulti11,g- proclucod the Tecent en rthquakes. 

Odors of hydrogen sulphi,lc and some free sulphur were 11oti ·cable. ul-
1 hntes fol'lnetl white ii1crnst:itio11s on the wal ls n11cl :floor of the ])it. 'l'hc :floor 
deposits were mostly alo11g three p:1r:1lleJ ste:iming lines tre ncl i11g 11oi-theast­
soutlnvcst. l)uri11g rni11 _v spells tl1 • ]_Jit was so f-nll of. steam t hn t llttlo could 
he sc 11 a 11d J.hc 11oise of n11 :1 valan\Olic a1 such a tiuie was im1 re ·sivc. 

evcntC'Cll p:11"th<Jn :1kes wc-1·e n )conlcd for th, week ending April 22 and a 
tcle cism was written on tlir st•ismogn1phs April ]9 when the 11ewspapers 
re.po1·tcd :L cli.sturbuncc iii Japan. A locally felt shock at :52 p. m . .Aprii" 20 
appeared to l1'.1ve its source on Mauna Loa. Other sho"k hacl indicated origins 
011e or two nnks away, one of tl1cm felt at 12:20 1). 111. April JG. Tiltii1g for 
the week was rnocJer:i to west. -soutl,we ·t. 

'l'he la st week of April prouucc-(l iufr;-quent av:1la11ches though small slides 
0ulcl be he:u-cl um·i11g vi it8. to the pit at any time. Thu !1ensest vapor in ·the 

tauldron rose froJll the lowc1· J>art of the south talus slo1ie. On dry clays much 
white salt l" semhling- a light f:,1] of s11ow blossomed out 011 the ash near the 
ram of t]1c pit. Th· ·picy odor of free sulphur from th pit was very noticeable. 

Tw.enty-tlne earthquakes wer~ registcrecl for the weok endin g April 29, 
none of them felt, and of these nmetcen oecun-ecl April 24 ancl 25. Several 
of them appeared as t hough their origills worn at about the distance of the 
northeast rift of Mauna Loa. 'l'i.lti11g was moclc1·ato southwest. 

JOURNAL, APRIL, 1925 

April J. Between 9:30 and 11 n. m_. cluril1g_ ~ visit at the pit only pno 
~mal l ·lip of' roclc was hoarcl, aua that m tho vrnrnity of the sout hwest. rHt 
hnmel. It wns a sunny day and R dry zone was noticenble from to1) to bottom 
of th wall nbove t h wost talus wliero tho weston1 steam eraeks emero-ecl 
tangentially into the p it walls. 'l'he chyn ss appe:necl to be due to their h:at, 
though no sto:im npperned on. th wall face, ii1 spite of the fa t t hat mi1ch 
steam rises from the e crack where they fol'J11 chasms hack of the western 
rim of the pit. 

The no1-theast tnlus showed gray rock fragments freshly fallen on top of 
the rncl ?nos of th previous day. 'J:he principnl steam jets 11em· the bottom 
of the pit were ::tt the west 11ocket, the south talus and the northeast sulphur 
patch . Thore was a yellow patch in the northeast wall above the east01·u born 
of the nortl1 sill, ut nb?ut the same hei.g,l1t as the simi lar hot dry patch ovsr 
t he wester,~ hor11 . Tlns northeastern su lphur spot lay hi a vertical shear 
zone. I oss1hly these two solfataras and t he southwest tmmel lie above t hroe 
main ra I ial crncks leading resp ctivcly to th Volcano Hou o sulphlll' banks, 
to Kilrrnea Iki ancl to the Kau Desert. 

April 2. At 3:30 p. m. some whitc-ning was noticeable on the walls of the 
Iit, tJ1e sou thwest talus :incl t.hc bank at t,he base of the southeast wan. Tl10 
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I 
1 ·est oncl of the north si ll nppeared to have b ocn slicl i11g :1 li ttle, as shown by 
dust on the wall and frosh talu , 

April 3. At 4:30 p. m. there wa ome appearance of fresh breaking' in 
the northeast wall ancl a dusty belt. oxten le<l up ancl down the so uthwest wall. 
At 1:24, I, m. a dust cloud from a small avalauche rose from this wall. 

April 5. Dtni:ng n. visit 11.t 3 11. m. no 110ise even of individual rocks falling 
wns h nrd. JJ1 an upright zone of stonming near t he bas of the southw st 
talu a whitish deposit o.f salts w:1.s noticed. 

Apri~ 6. At 3 p. m . in spite of dry air the cTacks at tl1e southeast rim of 
tho pit were steaming voluminonsly but without 11oticeable incr ase in tempera­
ture. The air in tho pit wns clusty from frequent small avalanches mninly from 
the s utheast wall during the term of obse1·vation. 

April 8. Small avalanches fell frnm t he north wall. Salts were less con-
spi •nous in the bottom region; no odor was cl toeted. 

April 11. At 4 p. m. Lhe pit was 1ui t, " ·iLh no evid ence of ,walanching 
to accompany the em·tbquakes of this clay. 'team was abuucla11t . . 

April 12. There ]1ad bc-en a sniall avala11cho from the. east CJH1 of the 
north sill. A large dark pat,:ih was 110t.iced, as though the wall were wet on 
the east side of the southwest rift tunnel. 

April 14. , mall but fr.eq u011t ava lan ches were falling from the we~t wall. 
Debris on t he talus gn.vc evicl ne o.f rC'<:ent movement at t he onst. encl of the 
1t0rth sill. 'l'he sulphur-stained area sonth nst had som wli;H c,·teHdecl itself 
into the lava floor below tho talus slO}) 'S . 

April 15. At 11 n. rn. th i·e wns brisk wind making light dust cloucls in 
Kilauea :incl heavy ones iu t ho cl scl't . TJ1e odor of hyrlrogen sulphid "l_vas 
faintly perceptible at the pit. Th builclil1g up of n high talus ronc in the 
mirlclle of t he north sill by avnlm1eho falls hacl nenrly eovc1·cd thnt part of the 
sill to its top contact. 

April 17. At 4 p, m. t he ,,enthcr wn. rainy, the pit 1n1 · full of vapor 
and a faint odor of hydrogen sulphick wa.s pereeptiblo. 

April 18. At 5 ]l. m. the 11it was quiet, no slitles oecunccl, a11cl the gteam 
vents appenrod distributed nlollg three Jines trnmling nol',tlnvest-southea t. 

April 19. At, 4 p . m. t l1 e orlor of hydrogen sulphide was l)erccptibl~ a 
t housan d feet back of thc- Unlcmaumau Tim. The1· wns nbu11unnt steam frolll 
the pit flOOl' and tho debris ·howerl i;hat sJHall arnlanches hn il fallen from the 
nortli. wa.ll. 

April 20. At 4- p. m. 110 nval :111chc,~ ocemrccl. lrrcgufor white streaks of 
solfataric d.eposits wHh up m,cl \lown ti-c-11Cls like veins we1·e noticed in the 
noi·th wall. A small nrca n bove th west encl of !he 11ol'th sill 11:1s a "·hite coat­
i-i1g ancl appears to be 3ecompo. eel 1·0 k. 

April 21. At 4 p . m.· sulphurous oaors were noticcil at the southea ·t rim 
and there wore some sli clcs nt the cnst encl of the north s ill . 

April 22. At 3 ] . m. in raii1y weather ceing wn poor. , mnll avalan che 
wor - ·hcr.trd from the north wall ::incl sulphnrcttecl hydrogen was fnilltly smelled. 

April 24. At 5 p. m. occ:isiomJ l rork falls w re he:ucl rmcl rlen e steam was 
rising fl-om a spot in the south tal n · nenr it lower encl . 

April 25. At 11 a . m. the pit was quiet and white salts were abundant on 
the ground a clrnrnr.teristio of a dry spell followi11g 1·ain . 

Apnll 27. At 3 p. m. -cnst wj11d was blowing, the pit wa partly obscurocl 
by vapor, small rock fa lls were hcrml o cnsional ly and the odor of sul1)hur 
was 11oticenble. 

April 28. The spicy oclor of free sulphur was very pronounced. TheTo 
wa little t am risi11g from tho liJ1c of vent up the middle of the outhwest 
t alu s on the low r half, but it was ahuncl:1nt from the upper half of the talu . 
On t11e ]ow 1· hn.lf, however, appear fl a. he::ivy deposit of alts . 

April 30. A't 3 p. m. the pit was quiet :mcl tho walls wet and very rml 
xcept at tho north :111d we, t intrusiv s. 'l'he tajus lop s were mostly wet, 

but a zol1e ap1)enrcd in th up1 e1· miclcll part of th teamino- band at tho 
sonthwc t talus, which ,vns clry. 
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the ba e ol' the wall buri d p:trts of the h1tn1siv lo 'Ly. A sulphur-stained ::nca 
at the southeastern edge of the fl or was extc11ding it elf towa1·d the ee11ter 
on the lava 1ill . Brisk winds A})ril )5 stirred ur heavy l ust clouds in l(au 
Desert a11cl small ouns on the Kihue,1 floor . 

For the week ncling A1wil 15 local e:nth qual<c>s were more intense. Of 
fiftc •n that were rc_gi.-tci-ed fi ve gave r cords uffi.cientl y pro11ouncecl for cal­
cu lnt1ou of source distance. One at J :37 a. n,. April 9 a.wakened many people 
ancl dismantled an in ·tnm•o11t. 'rhree shocks April 11 indicatecl di ta11ces of 
thirteen, six, :rncl two mile res pect,ivcly. 'l'hi · suggested movement on 0110 of 
the Kilaue:. rifts. A slight bock with -origin apparently nineteen miles away 
awakeucd u few veo11lc at 5:28 n. 111. April )5. A weak telesci m withou t good 
pha es oc ·nncd at '.l:::ll u.m. April 11. · 

Th tiHi ng for tl1c WC't'k wus very , light 11oi-tl1 -north west eompounded of 
modernte southeast tilt 011 the JOth followc-cl by l'npitl reactio11 in the opposite 
clirncti.on on the 11th. 

'l'he third week of April p1·ollucecl ~rnn"Jl avahnche 11e:nly every dny, but 
tli re 1rns no evickuce of bxc-aks iu the oil along cracks COJICC'ntric to the rim 
of H:ilcmaum1111 to iudfratc that p it :faulti11,g- proclucod the Tecent en rthquakes. 

Odors of hydrogen sulphi,lc and some free sulphur were 11oti ·cable. ul-
1 hntes fol'lnetl white ii1crnst:itio11s on the wal ls n11cl :floor of the ])it. 'l'hc :floor 
deposits were mostly alo11g three p:1r:1lleJ ste:iming lines tre ncl i11g 11oi-theast­
soutlnvcst. l)uri11g rni11 _v spells tl1 • ]_Jit was so f-nll of. steam t hn t llttlo could 
he sc 11 a 11d J.hc 11oise of n11 :1 valan\Olic a1 such a tiuie was im1 re ·sivc. 

evcntC'Cll p:11"th<Jn :1kes wc-1·e n )conlcd for th, week ending April 22 and a 
tcle cism was written on tlir st•ismogn1phs April ]9 when the 11ewspapers 
re.po1·tcd :L cli.sturbuncc iii Japan. A locally felt shock at :52 p. m . .Aprii" 20 
appeared to l1'.1ve its source on Mauna Loa. Other sho"k hacl indicated origins 
011e or two nnks away, one of tl1cm felt at 12:20 1). 111. April JG. Tiltii1g for 
the week was rnocJer:i to west. -soutl,we ·t. 

'l'he la st week of April prouucc-(l iufr;-quent av:1la11ches though small slides 
0ulcl be he:u-cl um·i11g vi it8. to the pit at any time. Thu !1ensest vapor in ·the 

tauldron rose froJll the lowc1· J>art of the south talus slo1ie. On dry clays much 
white salt l" semhling- a light f:,1] of s11ow blossomed out 011 the ash near the 
ram of t]1c pit. Th· ·picy odor of free sulphur from th pit was very noticeable. 

Tw.enty-tlne earthquakes wer~ registcrecl for the weok endin g April 29, 
none of them felt, and of these nmetcen oecun-ecl April 24 ancl 25. Several 
of them appeared as t hough their origills worn at about the distance of the 
northeast rift of Mauna Loa. 'l'i.lti11g was moclc1·ato southwest. 

JOURNAL, APRIL, 1925 

April J. Between 9:30 and 11 n. m_. cluril1g_ ~ visit at the pit only pno 
~mal l ·lip of' roclc was hoarcl, aua that m tho vrnrnity of the sout hwest. rHt 
hnmel. It wns a sunny day and R dry zone was noticenble from to1) to bottom 
of th wall nbove t h wost talus wliero tho weston1 steam eraeks emero-ecl 
tangentially into the p it walls. 'l'he chyn ss appe:necl to be due to their h:at, 
though no sto:im npperned on. th wall face, ii1 spite of the fa t t hat mi1ch 
steam rises from the e crack where they fol'J11 chasms hack of the western 
rim of the pit. 

The no1-theast tnlus showed gray rock fragments freshly fallen on top of 
the rncl ?nos of th previous day. 'J:he principnl steam jets 11em· the bottom 
of the pit were ::tt the west 11ocket, the south talus and the northeast sulphur 
patch . Thore was a yellow patch in the northeast wall above the east01·u born 
of the nortl1 sill, ut nb?ut the same hei.g,l1t as the simi lar hot dry patch ovsr 
t he wester,~ hor11 . Tlns northeastern su lphur spot lay hi a vertical shear 
zone. I oss1hly these two solfataras and t he southwest tmmel lie above t hroe 
main ra I ial crncks leading resp ctivcly to th Volcano Hou o sulphlll' banks, 
to Kilrrnea Iki ancl to the Kau Desert. 

April 2. At 3:30 p. m. some whitc-ning was noticeable on the walls of the 
Iit, tJ1e sou thwest talus :incl t.hc bank at t,he base of the southeast wan. Tl10 
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1 ·est oncl of the north si ll nppeared to have b ocn slicl i11g :1 li ttle, as shown by 
dust on the wall and frosh talu , 

April 3. At 4:30 p. m. there wa ome appearance of fresh breaking' in 
the northeast wall ancl a dusty belt. oxten le<l up ancl down the so uthwest wall. 
At 1:24, I, m. a dust cloud from a small avalauche rose from this wall. 

April 5. Dtni:ng n. visit 11.t 3 11. m. no 110ise even of individual rocks falling 
wns h nrd. JJ1 an upright zone of stonming near t he bas of the southw st 
talu a whitish deposit o.f salts w:1.s noticed. 

Apri~ 6. At 3 p. m . in spite of dry air the cTacks at tl1e southeast rim of 
tho pit were steaming voluminonsly but without 11oticeable incr ase in tempera­
ture. The air in tho pit wns clusty from frequent small avalanches mninly from 
the s utheast wall during the term of obse1·vation. 

April 8. Small avalanches fell frnm t he north wall. Salts were less con-
spi •nous in the bottom region; no odor was cl toeted. 

April 11. At 4 p. m. Lhe pit was 1ui t, " ·iLh no evid ence of ,walanching 
to accompany the em·tbquakes of this clay. 'team was abuucla11t . . 

April 12. There ]1ad bc-en a sniall avala11cho from the. east CJH1 of the 
north sill. A large dark pat,:ih was 110t.iced, as though the wall were wet on 
the east side of the southwest rift tunnel. 

April 14. , mall but fr.eq u011t ava lan ches were falling from the we~t wall. 
Debris on t he talus gn.vc evicl ne o.f rC'<:ent movement at t he onst. encl of the 
1t0rth sill. 'l'he sulphur-stained area sonth nst had som wli;H c,·teHdecl itself 
into the lava floor below tho talus slO}) 'S . 

April 15. At 11 n. rn. th i·e wns brisk wind making light dust cloucls in 
Kilauea :incl heavy ones iu t ho cl scl't . TJ1e odor of hyrlrogen sulphid "l_vas 
faintly perceptible at the pit. Th builclil1g up of n high talus ronc in the 
mirlclle of t he north sill by avnlm1eho falls hacl nenrly eovc1·cd thnt part of the 
sill to its top contact. 

April 17. At 4 p, m. t he ,,enthcr wn. rainy, the pit 1n1 · full of vapor 
and a faint odor of hydrogen sulphick wa.s pereeptiblo. 

April 18. At 5 ]l. m. the 11it was quiet, no slitles oecunccl, a11cl the gteam 
vents appenrod distributed nlollg three Jines trnmling nol',tlnvest-southea t. 

April 19. At, 4 p . m. t l1 e orlor of hydrogen sulphide was l)erccptibl~ a 
t housan d feet back of thc- Unlcmaumau Tim. The1· wns nbu11unnt steam frolll 
the pit flOOl' and tho debris ·howerl i;hat sJHall arnlanches hn il fallen from the 
nortli. wa.ll. 

April 20. At 4- p. m. 110 nval :111chc,~ ocemrccl. lrrcgufor white streaks of 
solfataric d.eposits wHh up m,cl \lown ti-c-11Cls like veins we1·e noticed in the 
noi·th wall. A small nrca n bove th west encl of !he 11ol'th sill 11:1s a "·hite coat­
i-i1g ancl appears to be 3ecompo. eel 1·0 k. 

April 21. At 4 p . m.· sulphurous oaors were noticcil at the southea ·t rim 
and there wore some sli clcs nt the cnst encl of the north s ill . 

April 22. At 3 ] . m. in raii1y weather ceing wn poor. , mnll avalan che 
wor - ·hcr.trd from the north wall ::incl sulphnrcttecl hydrogen was fnilltly smelled. 

April 24. At 5 p. m. occ:isiomJ l rork falls w re he:ucl rmcl rlen e steam was 
rising fl-om a spot in the south tal n · nenr it lower encl . 

April 25. At 11 a . m. the pit was quiet and white salts were abundant on 
the ground a clrnrnr.teristio of a dry spell followi11g 1·ain . 

Apnll 27. At 3 p. m. -cnst wj11d was blowing, the pit wa partly obscurocl 
by vapor, small rock fa lls were hcrml o cnsional ly and the odor of sul1)hur 
was 11oticenble. 

April 28. The spicy oclor of free sulphur was very pronounced. TheTo 
wa little t am risi11g from tho liJ1c of vent up the middle of the outhwest 
t alu s on the low r half, but it was ahuncl:1nt from the upper half of the talu . 
On t11e ]ow 1· hn.lf, however, appear fl a. he::ivy deposit of alts . 

April 30. A't 3 p. m. the pit was quiet :mcl tho walls wet and very rml 
xcept at tho north :111d we, t intrusiv s. 'l'he tajus lop s were mostly wet, 

but a zol1e ap1)enrcd in th up1 e1· miclcll part of th teamino- band at tho 
sonthwc t talus, which ,vns clry. 
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SEISMOMETRIC RECORD 

· During the month ended midnight April 30, 1925, 70 locwl en r thqu::ikes ~nd 
tw o teleseisms wern registered at the Ob ·ervatory. Th se and other earth 
movements ai·e exhibltec1 below. Time is Hawaiian , tanc1a ril, 10 h. '.;O m. 
s iower than Greenwich. 

Local E arthquakes. 
Ab breviations have mea.nings a follows : vf= vei·y feeble ; £=feeble ; 

s=slight; m=moclerate; d=instruments dismantled; f l=felt lo ·al ly ; ,6=in­
dicated distance to origin in miles; and a= a p eculiar t:· pe of tremor th at 
builds up gradually without phases, continues longer and ,,i th les er a mplitu de 
than or dinary local earthquakes of s imilar intensity . There i s a clo-c correlat ion 
between these trnmors and the occurrence of a v alan ch es a t Halemaumau. 

April April April 
1- 9:00 a . m. vf. 14- 6 :04 p . m. vf. :Ha . m. Yf. 

3: 37 p . Ill. vf. 15- 5:28 a . m. s ,619 . 5: 23 p. lll . Y:f. 
' 2- 4 : 58 p . Ill. v:f. 12 :29 p . m. vf. : !4 p. m. vf. 

4---a 9:ll a . m. vf. 3 :13 p. lll. vf. :52p. m. vf. 
a 2:12 p. Ill. vf. 16- 12 :29 p. m. s, fl, ,62. 25- 12 :09 p. m . vf. 

5- 3:26 a. m. vf. 1 :25 p. m. vf. 12 :Np. m . vf. 
6- 1 :01 p. lll. Vf. 17- 5:29 a. m. vf. 9 :25 p.m. d . 
7- 12:26 a. m. vf. 9:54 a. m. £, 61. 10: l p . m. vf. 

3 :56 a . m. vf. 1 - 7:01 a . m. £, 61. 10 :19 p . ID. Yf. 
3 :05 p. m. vf. 1 :15 p. m. vf. 10 :21 p . m. vf. 
6 :07 a . m. vf. 3 :40 p. m. vf. 10 :23 p. m. £. 

9- 1:37 a . m. m, cl, t,2.19- 12: 31 a. n1. vf. 10 :33 p. m. vf. 
1:44 a. m. vf. 20- ll:27 a. m. vf. 10 :36 p . m. vf. 

11:48 a . m. vf. 12 :02 p. m. vf. 10 :4 7 p. Ill, TI, 
5:20 p . m. vf. 6 :12 p. m. vf. 10 :50 p . m. vf. 

10- l : 16 p. m. vf. 8 :52 p. Jll, s, fl, ,621. 10 :56 p . m. f . 
11 :39 p. m. vf. 21- 5 :11 a. m . vf. 2 - 6:35 a, Ill. \"T 6 2. 

11- 9:04 a. m. £, ,613. 2 :34 p. m. vf. 29- :12 a . m. £ ,63. 
12:51 p . m. f, ,62. 2Z-- 1 :21 a. m. v.f. 30- 11 :30 a.m. vf. 

5:46 p. m. £, 66, ll: 30 a. m. vf. 9:45p. m . v.f fo r 15 
12- 1:29 a. m. vf. 11 :46 p . m. vf. min. 

2: 05 p . lll. vf, 23- 1:44 p . m. vf. 10 :3 p. m. vf for 32 
13- 7 :43 p. Ill. vf. 24- 6:48 a. in. vf. min. 

10 :50 p. m. vf. 7:06 a . m. vf. 
7:47 a. m. vf. 

Teleseisms 
April ll . ..... .. .. . . 12 :31.a . m., light. 

H armonic Tremor 
19 ..... . . . ... . 5 :27 a . m., ligh t . 

This type of tremor w as absent th rougho ut the m onth. 

Microseismic Motion 
Th e amplitude nf mi.uose:sms wa s moderate on April 13 antl slight on 

other days. 

Tilting of t he Ground 
By ·eeks this mo vement was as fol lows, cxpre Seel a s an ular change mi d 

direct ion of motion of tho plumb line : 

March 29-Ap ril 4 .. . .. . .. .. .. 0.8 
5-11 . ....... . ... 0.9 

12-1 . . .. .. . ..... 0.7 
19-25 ....... . .... 2.6 

26-May 2 ............ 0.4 
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second . 
second E E. 
second W. 
s cond s s,;v, 
s ·o ucl J\TW. 

T. A. JAGGAR, 
Volcanologlst. 



:Pigure 5. The west corner of na·lemaurnau, the 
J(ilau ca wall and distant M:ktuna Loa November 25, 
1924. Shows the big westel"Jl debris cone which a few 
clay later was conv ei-ted into a, land ·li p •by an ava­
lanche from that wall. Note the "steam spout" on 
th e rim. Photo J;1ggar. 

Figurn 6. The north corn er of IIal emaurnau, show­
jug the west horn of the big north east sill, overlaid by 
an an cient fos ii talus section, and lava flow · still 
:1bove t,h:it. Photog raph November 25, lDU, by Jag­
gar. 



F igure 7. Thurston Tube, a la,·:1 tunnel leading from the wnll of one 
of the Twin Craters n orthenst,rnrrl from the region of l<ilnue:·, Iki. 'fhis 
tnnne l 1vas ,l isco,·cre<l in the snmmer of 191:3. ·with interruptions i t ex­
tends sc1·c1·nl miles clo wn tho moun ta in. Tt nH11·ks the c·ourse of an 
:ineicnt Ja,-a rh-er becl. 'l'he laY:t stream <·rus ted 01·e1·, the l:11·:1 in tho 
source pit subsided, then the snbtern111ca11 lava rou1·sc was drnined, and 
the tunnel was left ])('h ind. Photo J<:, ncmori. 



$#! • -=w .... 

:F'ig111·c Fi-oze 11 1,1,·:1 tasc:icle · ll"hith poured into a t ollnpsccl tun nel near Hnlcmnumnu on the Kilauea fl oor 
:il.>011t JS!H. ln the rl ist:11H·c is a field of semi-aa lav a, the fest oons of the cnsencles nrc typical ropy pn hoehoe. 
Ph oto Kancmori. 
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Black spot shows location of Observatory. 

All exchanges, gifts to lib1·ary nows notes about Pacific volcanic and 
seismic events, and corresponclence should be addressed HAW AIIA r VOLCA 0 
OBSERVATORY, Volcano House, Hawaii. 

The Observatory is operated by the U . S. Geological Survey, ancl its work 
is supplementecl by the Hawaiian Volcano Research Association. The main 
station is on the nor theast rim of Kilauea Crater. Subordinate seismograph 
stations are operated by the Roseareh Association under the direction of the 
volcanologist in Kona, Hilo ancl Hilea. 

The Kilauea station operates J1orizontal pendulums of tho Bosch-Omciri type 
and receives time by wireless from the Honolulu Nu.val Station. Observatory 
Lat. 19° 25' 54.2" N.; Long. 155° 15' 39 .2" W.; Elevation cellar 1214.6 meters 
(39 5 feet). The Hilo and Hilea stations operate normal pendulums and the 
Kana 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 e::\."])erimental work by furnishiJ1g funds and apparatus and workers as 
needed by the Go,-ernrnent Volcanologist. It is a corporation under the laws 
of Hn waii, goYerned by a board of cli rectors, and fin:rnced by tile subscriptions 
of its members and patrons. Its aims are identical ,dth those of the Ob. ervn­
tory, nam ely, (1) To keep record of Hawaiian volcanism, (2) To atti-act vol· 
canologic specialist to Hawn.ii, ancl (3) To promote worldwicle knowledge of 
Yolcanoes :1nd earthquakes and the foundation of more volcano observatories. 
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VOLCANIC CONDITIONS IN MAY 

Activfty of H alemawnau 
The month of May, a year afte1· the explosjve activity of 1924, produced 

no r ec un-enc e of volcanic activity clfrect l)' traceable to n1:1gma in eithe1· Ki­
lauea or Manna Loa. There ,ra a uotnble i11crease of avalauches ancl local 
tremol's towa,.ds t l1 e en cl of the month bnt it seems nlmost certain t hat many 
nf t he tremor. are due to ti, nvnhlnchc . Therefore this indicntcs meTely some 
aecelenitccl :ct tling of the Ilalemnumau unde1·pi1111ii1g. 

During the fir t week of :lfay there were light i11clications of i ncreased 
heat in tho pit. '.!.'he heavy steam cloucl ri ing fr om the south talus had become 
less coll picuous. Tl1e steam lin e iu the southwest ta lus wa steaming !cs 
t !iau before, a· though the depositio1t of alts hacl plugg d up tl1e vents below. 
On Ma.y 5 the odor of hydrogen sulphide wa J1otieeable after having been 
scarcely detectable at all for a few clays. During the 11ight of May 4-5 a 

on iclern hie avalanche fell from the north wall . 
During the week e11ding May 6 nine loca l earthquakes were l'ecorclecl, one 

:::. t :12 a. m. April 2!J, .i11Clicating by its seismogram an origin t hree miles away. 
'l'heTc were slight rceords of tln·ec di ·tant earthquakes. Tilhng was slight to 
the i10rtheast. 

' Av:1lan ci1cs in ·1·ca ed luring the . eCOJ1d w ee1{, mostly from tlLe nor th wall. 
Portious of the gray intrusive bocly broke off, though mo t of the avalanche 
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nrnted:il was fi-0111 cleeo 111posC'Ll rock higher up t l1e wrdl. No ~11lphur odor. 
were observed. 

Fou r teen imperncpti:bl c seismic movements were regist.cr rl. 'J'ho tilt 
changecl from n orth en, t ·to south west. 

A valn nchcs nntl enrthqua k es_ i ncrcnsecl ma rk e cl ly d uring the third \vock, 
most of the sl i fos being from the no rth wnll , tho ugh small ones fell from all 
sides of the pit. Forty earthquakes we1·e registered, half of them of th e type 
of tremor that accon!Pflllies a.valnnche ·. A lightly p erceptible earthquake 
occurrc'cl at 2 :92 a. 111 . May 17 which w n plainly f11lt nt Hilcn. · Th e eismogl':l lll 
indi nted n dist:1.ncc of eighteen miles, nnd a. second earthquake "·ith th e same 
indicn.ted tli stan ce oecul' red :it 10:26 p. m., May 19. A clistnnt earthquake wa s 
rrco rdecl 011 the 18th. Th e net 1·esult of t ilt was slight 11orth-northwest made 
u p of northerly for five days nucl southel'ly for two. 

Dul'i ng tho last we k of the\ month th o i n crease in nva lan ching continued, 
some of the slides sending dust clouds "·oll nbove t l1e rim of Halemaumau. 
'.l'his spell was fol lowed by :1, r end. ion to notn,bl o quictncs . · 

For the week ending May 27 t,w enty-tlneo earth qual{cs were 1·egisteretl, 
of which six were of avn.l :mche type. A notably felt :nthquak occurred at 
9:01 n .. m., Miny 26, a ccompaniecl by a roaring 11oiso, ancl clismantling one of 
t he seismogrnlihs. T he imlicated cl istn11ce was two miles, n11Cl a scco11cl sh~ck 
with t he same apparent rlistaJLcc, of very small ampl i tude, occune l n t :47 
p . m. th snme day. Tilt w ns a little stro1i'gcr than for several weeks, and 
was moclernte to the southwest. 

J OURNAL, MAY, 1925 
. . 

May 2. At 3 p. rn. n. heavy steam cloucl was rising from t he outh tal us. 
Ma.y 5. At 4 p. 111. th e odor of sulphur ttecl hydrogen ·was faint 700 feet 

ba ck from rim of pit. A considerable av11 lancl1c had 1·ecently fallen from 
above the ca, t en 'I of t he 11orth intrusive. Possibly some of the sulph urettcd 
r.yd roge11 comes from su ch a place ns t his where th e rock is greatly <lec om­
posecl. 

May 6. Humiclity wa:1 high but little vapo r appeared abo ,·c th!' pit, 1·i111 . 
A steami ng p lace was v isible J1 igh up the northwest ·wall. '.l'hougl1 the wind 
was blowing from the nor th a s t t here wa: a st1·011g convection:il inclrafL towa rd 
t he p it at the so uth rim as t houg11 t he inner air were vmy J1ot. 

May 11. At 3 p. rn . t here were signs of recen t smnll nvnlanch cs from the 
north wan. At the ti me of visitation. however, t h e pit was quiet. 

M ay 12. At 3 p . m. t here was much stemn on the fl oor. No odors ·were de­
tected. 'l'here hnd been recent avalanching from tl1e north wn.ll, ancl n, smal l 
ro tm d hole was obse1·vecl in ·t he northwest wall above t he horn of th e 1101·th 
intrusive body. 

M.ay 13. At 10:011 a. m . an avalan che f ll from the northeast wall. A 
bowlcler was fo und w ith an agglomeratic layer of gravel nmnh1g t lHough it 
and co ntaining free sulphur . 

~y 15. At 5 p. m. cracks were found bnck of th south 1·i111 of t.he pit with 
t he dll't fresh ly moved. Small avalanches hacl recently fa ll en from the 11ort.h 
waJ l. Poss ib.ly t he cracking occnrP(1 s imu ltaneously witl1 two ea r t hquakes 
t hat were recorded at 6:29 a. m. and 7:03 a. m. 

. M.ay 17. At ~ p. m. th e pit was q uiet ancl a. fa int oclor of hydrogen sul­
phide was perceptible occasionally. A bundant steam rose, especially at t he 
south talus. 

Ma y 18. At 2 :40 p . m. an avalanche fell from the northwest wall . Small 
avalm1ches fell from nll s ides, l ut mostly from t h north. 

May 11!, 'l'h~ pit wa s quiet ii~ so far as could be determined in the pres­
ence of many s::ulors from warsl11ps ,1·ho were throwing sto11es ancl causing 
u r tificia l slides. · 

May 23. 'l'here were small avalanches from a ll sides of t he pit and a 
fai nt oclor of l1ydrogen sulphide was perce ived at the north l'i 111. 
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May 24. About 11 :1. 111 . falls of rock were occasionally heard 'a nd t h·e 
. teamil1g ve11t in the south talus gave up li ttle more vapoi: t han· other places. 

At 7 :30 I . m. a cur ious delusion of t he retmn of fire to the pit was occa­
slo necl by 11 burn ing house in Pah~la. T!l~ g l.O)V lay in t he l i~e from ?olc~no 
Honse to Ha lcmau111au, a nd a f::u nt w l11bsh light was seen m t he di rection 
of the pit, which 'led to a general rush in that di rection to see s?pposed 
1a va. Possibly this p henomen on i llt~ trates what may h av~ happened m , som!J 
of t he :111 ient a ccounts of unexplarned g lows. 

May 25. When the pi t was visi ted fresh debris u nder t)ie middle of th_e 
north sill indicated that slides h ncl occu rred th er e. A peculia r found ry odoi: 
was noti cccl with some suggestion of sulphur. 

SEISMOMETRIC RECORD 

Dming the month ended micln ight May 31, 1925, 
four telcseisms wer e register ed at the Obse rvatory . 
movements a rc exhibited below., Ti me is Ha waifan 
slower tha n Gl'Cenwich. 

83 local ear th quakes and 
These and other earth 

S'ta nclanl, 10 h. 30 u1. 

Local Earthquakes 
Abbreviat ions have mean ings as follows : vf=very feeble; f=feeb! e; 

s=sljo·ht · m=moilernte· d=instn unents <lisma11tled; f l=fclt locally; L::.=111 -
d icat;d ~listance to or igin in m il es; and a= a pe ·uliar type of tremor t hat 
1:, uilcls up grn.clually withou t p hases,. c?nth~ues l~u ger an d ,~i th lesser ::unpli t~cle 
t han 01·dinary loca l earthquake of snmlar mtens1ty. T here 1s a close correlation 
between these tremors and t he occu r 1·ence of avalanches at Halemaumau, 

May May M'.ay 
2- 10 :28 a. 111. vf. 16-a, 8 :40 p. m. vf. 21-:t 11:14 a . m. vf. 
3- 7 :52 a. m. vf. a 10:15 p . m. vf. 7 :01 p. Ill , vf. 
4- 11:17 p . m. f. 17- 2:02 a. m . s, f l, 22- 1:35 a. m. v f. 
5- 4:51 a. 111. f. strong at Hilea, L::. 1 7: 05 a. m. vf. 

1:03 p. m. vf. 4:41 p . 111. vf. 23- 7:57 a. m. vf. 
4:53 p . m. vf. 18- 12:40 a. m. vf. 9 :34 a. m. vf. 

G-a !J:39 a. m. vf. a 7 :30 a . m. vf. 9 :23 p. m. vf. 
a 11:26 a . m. vf. a 9 :41 a. m. vf. 10:41 p . m. vf. 
a 12:58 p . 111. vf. a 9:42 a . m. vf. 24- 5:46 p. m. vf. 

7- 6:25 a . m. vf. tL 9:58 a . m. vf. 25- 5:07 a . m. vf. 
8- 6:27 a. 111. vf. a 10 :30 a. m. vf. 26- 9 :01 a. m. 111, cl, t,1, 
9- 7:41 a. m. vf. a 10:59 a. m. vf. accompanied by a, 

10- 9: 14 p. m. vf. a 11:46 a. m. vf. r oar. 
n- 9: 59 a. lll. vf. a 12:36 p. m . vf. 10:03 a. m. vf. 
12- 2:;l3 a .. 111. vf. n, 2:33 p. m. vf. 11:24 a. m. vf. 

:L : 39 a. m. vf. n. 2 :49 p. m. vf. 8:33 p. m. vf. 
a 11 : 14 a.. m. vf. 19- 12 :24 a. m. vf. 8 :47 p. m. vf, 6 1, 

12:15 p. m . vf. 5:13 a . m. vf. 27- J.2:41 a. Ill. vf, L::,10. 
13- 2:34 a. m. vf. a 8:40 a. m. vf. 1:56 a. m. vf. 

7 :24 a. rn. vf. a 8 :41 a. m. vf. 10:00 p. m. vf. 
2:47 p . m. vf. .a 8:59 a . m. vf. 30- 6: 07 p . Ill. vf. 
2:51 p. ru. vf. a 9:40 a. m. vf. 31-a 9 :54 p. m. vf. 
3 :37 p . m. vf. a 9:42 a . m. vf. 11 :32 p. m. vf. 

15- 6:29 a. m . vf. 10:26 p. Ill. vf, L::, 18. 
7:03 a. m. vf. 20- 4 :35 a . 111. vf. 
8 :06 a. m. vf. a 8:46 a. m. vf. 
8:21 a. m. vf. a 10 :14 a . m. vf. 
9 :34 a. 111. vf. 10:15 a. m. vf. 

11:51 a. m. vf. 21-n. 8:39 a. m. vf. 
11:22 p. m. vf. a 9 :25 a . m . vf. 
11:37 p. m. vf. a 11:13 a . m. vf. 
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nrnted:il was fi-0111 cleeo 111posC'Ll rock higher up t l1e wrdl. No ~11lphur odor. 
were observed. 

Fou r teen imperncpti:bl c seismic movements were regist.cr rl. 'J'ho tilt 
changecl from n orth en, t ·to south west. 

A valn nchcs nntl enrthqua k es_ i ncrcnsecl ma rk e cl ly d uring the third \vock, 
most of the sl i fos being from the no rth wnll , tho ugh small ones fell from all 
sides of the pit. Forty earthquakes we1·e registered, half of them of th e type 
of tremor that accon!Pflllies a.valnnche ·. A lightly p erceptible earthquake 
occurrc'cl at 2 :92 a. 111 . May 17 which w n plainly f11lt nt Hilcn. · Th e eismogl':l lll 
indi nted n dist:1.ncc of eighteen miles, nnd a. second earthquake "·ith th e same 
indicn.ted tli stan ce oecul' red :it 10:26 p. m., May 19. A clistnnt earthquake wa s 
rrco rdecl 011 the 18th. Th e net 1·esult of t ilt was slight 11orth-northwest made 
u p of northerly for five days nucl southel'ly for two. 

Dul'i ng tho last we k of the\ month th o i n crease in nva lan ching continued, 
some of the slides sending dust clouds "·oll nbove t l1e rim of Halemaumau. 
'.l'his spell was fol lowed by :1, r end. ion to notn,bl o quictncs . · 

For the week ending May 27 t,w enty-tlneo earth qual{cs were 1·egisteretl, 
of which six were of avn.l :mche type. A notably felt :nthquak occurred at 
9:01 n .. m., Miny 26, a ccompaniecl by a roaring 11oiso, ancl clismantling one of 
t he seismogrnlihs. T he imlicated cl istn11ce was two miles, n11Cl a scco11cl sh~ck 
with t he same apparent rlistaJLcc, of very small ampl i tude, occune l n t :47 
p . m. th snme day. Tilt w ns a little stro1i'gcr than for several weeks, and 
was moclernte to the southwest. 

J OURNAL, MAY, 1925 
. . 

May 2. At 3 p. rn. n. heavy steam cloucl was rising from t he outh tal us. 
Ma.y 5. At 4 p. 111. th e odor of sulphur ttecl hydrogen ·was faint 700 feet 

ba ck from rim of pit. A considerable av11 lancl1c had 1·ecently fallen from 
above the ca, t en 'I of t he 11orth intrusive. Possibly some of the sulph urettcd 
r.yd roge11 comes from su ch a place ns t his where th e rock is greatl y <lec om­
posecl. 

May 6. Humiclity wa:1 high but little vapo r appeared abo ,·c th!' pit, 1·i111 . 
A steami ng p lace was v isible J1 igh up the northwest ·wall. '.l'hougl1 the wind 
was blowing from the nor th a s t t here wa: a st1·011g convection:il inclrafL towa rd 
t he p it at the so uth rim as t houg11 t he inner air were vmy J1ot. 

May 11. At 3 p. rn . t here were signs of recen t smnll nvnlanch cs from the 
north wan. At the ti me of visitation. however, t h e pit was quiet. 

M ay 12. At 3 p . m. t here was much stemn on the fl oor. No odors ·were de­
tected. 'l'here hnd been recent avalanching from tl1e north wn.ll, ancl n, smal l 
ro tm d hole was obse1·vecl in ·t he northwest wall above t he horn of th e 1101·th 
intrusive body. 

M.ay 13. At 10:011 a. m . an avalan che f ll from the northeast wall. A 
bowlcler was fo und w ith an agglomeratic layer of gravel nmnh1g t lHough it 
and co ntaining free sulphur . 

~y 15. At 5 p. m. cracks were found bnck of th south 1·i111 of t.he pit with 
t he dll't fresh ly moved. Small avalanches hacl recently fa ll en from the 11ort.h 
waJ l. Poss ib.ly t he cracking occnrP(1 s imu ltaneously witl1 two ea r t hquakes 
t hat were recorded at 6:29 a. m. and 7:03 a. m. 

. M.ay 17. At ~ p. m. th e pit was q uiet ancl a. fa int oclor of hydrogen sul­
phide was perceptible occasionally. A bundant steam rose, especially at t he 
south talus. 

Ma y 18. At 2 :40 p . m. an avalanche fell from the northwest wall . Small 
avalm1ches fell from nll s ides, l ut mostly from t h north. 

May 11!, 'l'h~ pit wa s quiet ii~ so far as could be determined in the pres­
ence of many s::ulors from warsl11ps ,1·ho were throwing sto11es ancl causing 
u r tificia l slides. · 

May 23. 'l'here were small avalanches from a ll sides of t he pit and a 
fai nt oclor of l1ydrogen sulphide was perce ived at the north l'i 111. 

42 

May 24. About 11 :1. 111 . falls of rock were occasionally heard 'a nd t h·e 
. teamil1g ve11t in the south talus gave up li ttle more vapoi: t han· other places. 

At 7 :30 I . m. a cur ious delusion of t he retmn of fire to the pit was occa­
slo necl by 11 burn ing house in Pah~la. T!l~ g l.O)V lay in t he l i~e from ?olc~no 
Honse to Ha lcmau111au, a nd a f::u nt w l11bsh light was seen m t he di rection 
of the pit, which 'led to a general rush in that di rection to see s?pposed 
1a va. Possibly this p henomen on i llt~ trates what may h av~ happened m , som!J 
of t he :111 ient a ccounts of unexplarned g lows. 

May 25. When the pi t was visi ted fresh debris u nder t)ie middle of th_e 
north sill indicated that slides h ncl occu rred th er e. A peculia r found ry odoi: 
was noti cccl with some suggestion of sulphur. 

SEISMOMETRIC RECORD 

Dming the month ended micln ight May 31, 1925, 
four telcseisms wer e register ed at the Obse rvatory . 
movements a rc exhibited below., Ti me is Ha waifan 
slower tha n Gl'Cenwich. 

83 local ear th quakes and 
These and other earth 

S'ta nclanl, 10 h. 30 u1. 

Local Earthquakes 
Abbreviat ions have mean ings as follows : vf=very feeble; f=feeb! e; 

s=sljo·ht · m=moilernte· d=instn unents <lisma11tled; f l=fclt locally; L::.=111 -
d icat;d ~listance to or igin in m il es; and a= a pe ·uliar type of tremor t hat 
1:, uilcls up grn.clually withou t p hases,. c?nth~ues l~u ger an d ,~i th lesser ::unpli t~cle 
t han 01·dinary loca l earthquake of snmlar mtens1ty. T here 1s a close correlation 
between these tremors and t he occu r 1·ence of avalanches at Halemaumau, 

May May M'.ay 
2- 10 :28 a. 111. vf. 16-a, 8 :40 p. m. vf. 21-:t 11:14 a . m. vf. 
3- 7 :52 a. m. vf. a 10:15 p . m. vf. 7 :01 p. Ill , vf. 
4- 11:17 p . m. f. 17- 2:02 a. m . s, f l, 22- 1:35 a. m. v f. 
5- 4:51 a. 111. f. strong at Hilea, L::. 1 7: 05 a. m. vf. 

1:03 p. m. vf. 4:41 p . 111. vf. 23- 7:57 a. m. vf. 
4:53 p . m. vf. 18- 12:40 a. m. vf. 9 :34 a. m. vf. 

G-a !J:39 a. m. vf. a 7 :30 a . m. vf. 9 :23 p. m. vf. 
a 11:26 a . m. vf. a 9 :41 a. m. vf. 10:41 p . m. vf. 
a 12:58 p . 111. vf. a 9:42 a . m. vf. 24- 5:46 p. m. vf. 

7- 6:25 a . m. vf. tL 9:58 a . m. vf. 25- 5:07 a . m. vf. 
8- 6:27 a. 111. vf. a 10 :30 a. m. vf. 26- 9 :01 a. m. 111, cl, t,1, 
9- 7:41 a. m. vf. a 10:59 a. m. vf. accompanied by a, 

10- 9: 14 p. m. vf. a 11:46 a. m. vf. r oar. 
n- 9: 59 a. lll. vf. a 12:36 p. m . vf. 10:03 a. m. vf. 
12- 2:;l3 a .. 111. vf. n, 2:33 p. m. vf. 11:24 a. m. vf. 

:L : 39 a. m. vf. n. 2 :49 p. m. vf. 8:33 p. m. vf. 
a 11 : 14 a.. m. vf. 19- 12 :24 a. m. vf. 8 :47 p. m. vf, 6 1, 

12:15 p. m . vf. 5:13 a . m. vf. 27- J.2:41 a. Ill. vf, L::,10. 
13- 2:34 a. m. vf. a 8:40 a. m. vf. 1:56 a. m. vf. 

7 :24 a. rn. vf. a 8 :41 a. m. vf. 10:00 p. m. vf. 
2:47 p . m. vf. .a 8:59 a . m. vf. 30- 6: 07 p . Ill. vf. 
2:51 p. ru. vf. a 9:40 a. m. vf. 31-a 9 :54 p. m. vf. 
3 :37 p . m. vf. a 9:42 a . m. vf. 11 :32 p. m. vf. 

15- 6:29 a. m . vf. 10:26 p. Ill. vf, L::, 18. 
7:03 a. m. vf. 20- 4 :35 a . 111. vf. 
8 :06 a. m. vf. a 8:46 a. m. vf. 
8:21 a. m. vf. a 10 :14 a . m. vf. 
9 :34 a. 111. vf. 10:15 a. m. vf. 

11:51 a. m. vf. 21-n. 8:39 a. m. vf. 
11:22 p. m. vf. a 9 :25 a . m . vf. 
11:37 p. m. vf. a 11:13 a . m. vf. 
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Teleseisms 
May 3 .. ...... . ... 7:03 a. 111 .1 s]jght. 

3 .. . . .... . . . . 12:4 p. m., light. 
+ ... ......... 11.:47 p. m., ·light. 

1 . . . .... . ... . 7:13 _p. m., slight. 

Harmonic Tremor. 
'rh is t.ypc of tremor w:1 nbsent i11 May. 

M.icrosei.smic Motion. 
The a mplitude of mi croscism 11·as • light throughou t th o m ou th. 

Tilting of the Ground. 
By w eeks this movement was as follows, expressecl a · a ngular change ancl 

direction of motion of the plumb line: 

JI.fay 3- 9 ............ 0.8 second NE. 
10-16 .... ... . .. .. 1.4 . econds 1 W. 
17-23 .... .... .. .. 2.6 eco11ds ' W. 
2-!-30 ......... . .. 0.5 SC' COllcl N,.Y-. 

4-! 

T. A. JAGGAR, 
Volc:mologist. 



Figure 9. Southwest wall of Halcmaumnu November 
25, 1921. Shows steaming talus at base of wall where 
the K au Deser t rift tun nel emerges. Photo Jaggar. 

F igure JO. 
Northwest wall 
grouncl p it floor 
Jaggar. 

H:ilemaumau, NoYcmber 18, 1924. 
and notch at top of tn lus. In fore­
and west steam pocket at left. Pho to 



Figur e 11. '.L'rcc- ·ast in lava in fo rm of pit nbo ut 3 feet :1cross, with the bark pattern moul clecl on t he walls. 
Tl1c ·e l1ollows are 6 to 10· feet clecrJ. Location Vol cano Golf Links at R ilnuea. Roots of a modern tree shown 
a bo ve. H ere the lava surrounded a tree that b urned out . P hoto K:rnemor.i. 
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Figure 12. Lava tree-cnsts in l'unn on Kapoho road. 
high. H ere the tree "·as e11cased in Ja ,·a " ·ith the lava 
J1cig_ht sho,n1. Then the flood subsided lead11g t he cast. 
mon. 

Fi £teen feet 
flood a t the 
Photo Kane-
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Black spot shows location of Observatory. 

All exchanaes, gif ts t o libr ary, news notes about Pacific volcanic and 
sei mic event , and corre pondence should be addressed HAWAIIAN VOLCANO 
OBSERVATORY, Volcano House, Hawaii. 

The Ob ervatory is oper ated by the U. S. Geological Survey, and i ts work 
is supplemented by the Hawaiian Volca.no Research Association. Tho main 
tation is on the northeast ri.J.11 of Kilauea Crater. ubordinate seismograph 

stations are operated by the Research Association under the direction of the 
volcanologist in Kona, Hilo and Hilea. 

The Kilauea station operates horizontal pendulums of the Boseh-Omori type 
,a nd receives time by wir eless from t he Honolulu Naval Station. Observatory 
Lat. 19° 25' 54.2" :r.; Long. 155° 15' 39.2" W.; Elevation cellar 1214.6 meters 
(3985 feet ) . The H ilo ancl Hilea stations operate normal pendulums and the 
Konn. station a horizontal pendulum. Their sei rnograms are sent to the 
Observatory. 

The Hawaiian Vol cano Research Association founded the Observatory in 
191.l, transferring tl ,e plant to the Government in 1919, but continuing coopera­
t ion in experimental work by furnishing funds ancl apparatus a nd workers as 
needed by th e Government Volcano]ogi t. It i a corporation under the laws 
of Hawaii, govern ed by a board of dir ectors, and financed by the subscriptions 
of its n1embers and patrons. Its aims are identical with those of the Observa­
tory, nam ely, (1) To keep record of Hawaiian volcanism, (2) To attract vol­
ca nologic specialists to Hawaii, and (3 ) To promote worldwide knowledge of 
volcanoes ancl earthquakes ancl the foundation of more volcano observatories. 

4:'i 



~ 
(J?JlVERS,ITY < ~.-JIAW All 

LIBRARY •"'-, 
BULLETIN MONTHLY 

OF THE 

Hawaiian Volcano Observatory 
(u. S . GEOLOGICAL SURVEY) 

Published by 

the Hawaiian Volcano Research Association 

,OL. XIII HOSOLUL , HA WAI! JUNE 1925 NO. 6 

CONTENTS 

VOLCANTC CO-:\'DI'J'ION I~ J17NE 
Activity of Hakmaumau 

JOURNAL, JUi'iE, ]9:?r 
Illu trations 

EIS'.\fOME'rRIC RECORD 
Local earthq uakes and trelllors 
Teleseisms 
Harmonic tremor 
Microseismic motion 
Tilting of the ground 

MAP A~D STATION DATA 

VOL"' ANIC CONDITIONS IN JUNE 

Activity of Halemaumau 
'rJic general situation volcanically of tho Hawaiian volcanoes at t he !'lnd 

of tlte year fo ll owing the gl'eat eollap of 1924 was extTemely peaceful. Dur­
jng t he pl'ing of ]925 ea l' thquake ::mil avalanche hacl cleclilJccl in numbers 
except fo r a mil,or 1·cviw:i I i11 the latter part of May. In Juue t hey showed 
another rc,•ival at the ·olsticr, remar1rnble il1 t ha t th gl'catest slides seen ]101·0 
for many months came at noon of J·une :?0 . 

The depth of thll pit J,a remain ed un rhangecl s in ce the sUght filling by 
la n1 in July, 1924, excPpt for ac1c1itions to the tal us s lope . The su rface area 
of th upper rim ha been en.1:nged by caving a way with maximum recession 
:1111ou11ting to JO or 15 feet towards the north. 'rh e greatest movement in the 
c1·ark · back of th rim lws been on tl1c north east and so uthwest sides . . The 
steam escapiJ1g . from the floor of the JJit h as gradually lost the odors of spicy 
sulphur and hydrogen ulphicle, which co uld only rarely be cletectecl in June. 

Th;it 111011th "·as ushered in \"<'ry quietly. There were o ca ional small 
slides from the wall· of Hal mamnau, but for the week ending Juno 3 011ly 
six seisms " ·ere r eg istered, the smallest weekly total for six mouths. None 
"·ns strong enough to b e felt nJJd two wel'e n ,·alanche tremors. Tilt was very 
slight no1·tlrn·est. 
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For the 11 oxt week clu t <:louds from :tvalaJtthes l'OSC W<' il ;1bov<' thC' rim 
of the pit_ frec1u ntly, rno~tl y foll from thC' north wall, but the scis111ng1·;1j)hH 
rcco1·dcd few disturban ce~ that (•CJL1ld be col'!'clntccl with the :\\· alanc·hc .. 

l!~or ~he w ck e nding Jm1c 10 eig ht local sho,·ks ,rncl two cli la11t ones 
were 1·eg1stcrocl, none of th em pt'rl'eptiblc. The tclescism of 3:21 a .m., .June 
9. had indi cated origin 47fi0 miles ;11rn_y, equal to distanc·c of the Phil ippines· or 
Fonnosn. 

The SC'ismi c lull continued during th e middle of th<' month. 'l.'hcro w el'o 
,1va l~11 c hes ,luring the wcPk l ess spcctnrulal' thnu those of the p,· cec1iucr week. 
f l. stiff breeze on Jun e 15 1·,ii ee l a. tremendous wall of clust clo ud over tl1c Kau 
Dt• t'rt tl1:1t stood 500 to GOO fe t abo,·c th e g1·ou ntl. 

Db,·ing- the week end ing Jm,o 17 nine local shocks were 1·cgistc rrd, all 
vc,'}'. s_rnall, seven of t h~m on .Ju11c 10 mid 11 , and only onC' sho wing ])O itivc 
j)l'~l:mm~l'Y tremor r•s rn_clcx o! clistnnc·c; thi was at J0:09 p. m., June JO, 
ong111 chsta.n<:e twenty-111110 nulcs. Tilt was very slight northea. t. 

On Jm1 c 18 th re were two slides in the pit. In the cvcni11g of ,the 19th 
n,!ot-her. Oll c orcul'l'ecl a.bo t~t 4 a. m., th_e 20th, and then began nu tmclel'milling 
of the llOrtl,west wnll w,th rnrrensmg l1clcs from 9 :~0 to Jl ::30 a. m. At 11 :40 
:t beautiful ::ival:mrhe there sent n Cl'CSccnt of rau liflow r c·louc1 acl'oss the bot­
tom \\"ith n roar. Th en ,-nm c the climax nt Jl:4 a. m. w hen th e whole wall 
stripped _off all the way up to the top with a thunc1erous cr::ish th at roulcl be 
he:inl miles away. Th e entire pit wns fillcc1 with clou ds of r ed chist fo1· half 
:rn hour. Yellow snl phur stain that had b ec11 visible on the rnst ·i.1le of the 
bottom became ?bscured by ~he dust fall, a ncl tlte scismogrnphs at the Ob­
sc r vntory tl\'O miles awny 1·eg1ste1· cl vibration for two rnhintc~ . 

. _'l'h wee!, en?ing Junr 24 recorded eighteen earth rnovcmei1ts of local 
ong,n, of which six were of the nvalanche tyvc and fi,rc iiHlicnted distmicc of 
source grcntcr than the t\\·o mil es bctwe n Halemn.umnu and the Ob crvatoTy. 
None wa, felt . Tilt wns slight outh-south\\'est. 

'l'hc only_ notabl changes fol' th la t week of J'un c were inrren . e in th e 
:imount of pit vapor clirc_ctly ·nusecl by l1 eavy rniiifalls, after a sp 11 of dry 
weather _when the steam .1ct · on the bottom WCl'C' oi1lv •li g htl y vi ible. 
. OH ,Jun e 25 the re wa fresh ckb.ris 011 t he northe:t t talus· n11d a litt le slid­
rng _was l1 ca1·cl at t he 11orthwc t. 011 t.he 27th t hc rl' w c 1·e sli drs we t. .Jun e 
2~, ll1 rhy \\'Pa th cr, two su lphur pnl;ehes _southeast :rnc1 h 1 thl' c•entc1· s howed i11-
c1C':1sc of y~llo"· :ind_ cre:imy l'l',Ystals, without :rny vnpor at these> ]Jl:ices. Th 
next clay after_ :1 rarn_y u,ght th e bottom was trnJ1sfo1·mC'd to a field emitting 
hun rl recls of tails of vapor .. 'rJ,_e rc wen• ·omc slides on thC' 11 ortl1 :ind nodhenst. 

Dunng ~he week endrng ,fuly 1 ·cventeen loc·al earthqunkt's WC' rr r e rris ­
tcrc(l,_ five o_f _th 111 of the aval:1nrhc type a11cl two were felt, namely, 011 .Ji;11 0 
25, w1th,_ong1n chstan(;e fourte e11 miles, m1(1 Jm,e 26, apparently.two mil es 
a way. 'I. 1ltrng wns slight to the north-northeast. 

Th e beginning of the rlisastrous cnrthqunk c in Molltnnn ,June 27 wns r egi . 
~,erecl he ,·e nt 3_:09 p. _m .. ( ':39 p . m. Montaiia time). 'l'h c s ·anta Barb;irn dis­
,1.ster rc1"01·~c(l _,ts bcgrnnutg: h re at 4:20 a. m. , J'un e 29 (6 :50 a. m. Cn lifornia 
t1111 0) , tho 1111ti:1l w:l\'c tnkrng about six minutes to reach J-Tnwaii . 

JOURNAL, JUNE, 1925 

June 1. 0 casio11al rock falls were h ca1·c1 ancl thcr(' wa. · ,· irle11ee in I.h o 
broken soil that the cracks bade of t he south rim of Halcmaurnau had been 
movi1ig. 

J'une 4. At 4-_:05 P- u1., 011 n rainy clny, an avalnnche fell from t he west 
end of the noTtlt sill, cnused ·oiisi clerablc noise •rncl sent up a small clu ·t loud. 
Steam in t h pi!; was abulldant. · 

June 6. '.!.'h ere w ere occasional smnll avalancl1es. 
June 7. AY::tl;ll! ·hes were larger anc1 a l ittle more frcque11t, mostly_ from 

the north wall. 

June 8. At 4 p. m. small slides were in mo t ion , mostly from th , north w_all. 
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June 11. At 4 p. m. th e pit was qui<'t ancl only fall s of individual stones 

\\·r,· occnsio1tnlly heard. 
011 t li is elate the bn sc of Uweknhuna ] luff was visited w here the ol d ash 

bods were found still well exposed in places. 'fhe l en s-shapecl i11trusive body 
:1t the bn. e £ the wall north of Uwekalnma, (Daly laccolith), appears to have 
l>ee n o<•c c1 s ioned by l'ise o.f ln va i1t a fissure parn li e] with the wall broken clown 
(,11 th(' s id toll'nrcl t he crater. (P i11 ch. ) 

June 13. At 10 a . m. t he tnlus slopes ·l1owcd eviden ce ::it the nort h of 
tonsitlcrnble recent H,·alanching. 

J'w1e 1-!. At 2 p. m. a brisk trn le wind was blowing anc1 c1ust was in 
motion ov r the K au Desert ancl omctimcs in Kilauea era tel' . A small :1 va• 
l:,nchc fell from the sout heast wall of Halemaumau. The wnlls eat, i1orth ancl 
H0rthwest s ho,wccl scars Clf avalanches that ltac1 fallen since the mo.ming of 
J'un 13. 

J1une 15. lu th forenoon henvy (lust clouds were rising, those in the desert 
rc:ic·hing a n cl vation uca.r fl00 feet. 

Owi11g to th e position of the sun the fum e clo ud above Mokuawcoweo, 
t,ht' summit crnte1· of Mauna Loa coul d now be seen ::is early as 2:30 p . m. 
011 <· lea1· days. 

June 16. At. 10 n. rn. floor ya po,· wns nb unclant and small J"Ocks co uld l)e 
hcn1·cl follin .,. fro 111 th e walls of HaJ , maumau occasionally. 

June 1{ At 3 p. m., at I[nl cniun mau, the odor of hydroge1i sulplddo W'.18 
faintly pcl'ccived. 

June 18. During the clay t wo avalnnc hes \\·ere Tesponsiblo for dust clouds 
that l'0 o well above the pit Tim. They fell from the 11orthwest wall above t ho 
we ·t end of the north ill. 

Jtme 20. ( otcs by .Jnggm· ;ift r two month·' absence.) Since March 
there had developed a. Hota blu i11 crea e 0£ greenish yel low stain on the bottom 
lava at the east ide of Hnl cm:rnmau below the sulphur patches in the base of 
the talus th re. 

Between JO a. m. and noon the pit wall was working steadily with slides 
at the no1·th antl nol'th\\'est. It had boe n peeling n enr the northwest ta;lus, m,cl 
slides occunecl cvci·y t 11 or fiftce11 milrntes, som e from the top of the talus, 
some from th upper wall farther 11ol'th, mid some from the gulch above the 
w est encl of the north sill. A dust cascnclc made a continuous vertical sti·ia­
tion on a bulge of the wa.11 north of the northwest talus. 

~:h e aYalanchi ng NN\,V in crense<l from JO to 11:30 o'clock, a number of 
th e slides creating brown ancl reddish ca uliflower clouds . 'l'hcre was some 
tcncloncy foi· s lid s to altornn tc N ancl N 'W. 

At 11:40 came m1 imrn °11s0 a val:rnchc NNW tumbling its clebris onto the 
l ll' Cl' part of tho northwest talus a bovc tho west pocket. It made a half Ting 
of ca uliflowers horizontnlly ncross the bottom of the pit, fanniug out as it ,re11t 
:111d mitting a deep thunderous roar. It was remal'kable that t his w i1s all 
p,ut of a pi·o ·ess of undermining that occupied the whole forcnoou, and rcaehod 
its maxim um almo t :it uoon Oil t he clny rcprcsentiug the_ solstice. 

At 11 :50 a. m. cnme the grand climax in an ava lanch e t hat stripred the 
w hole 11orthwost w:ill up to the top, from the Postal Rift gul ch at th e rim to 
the two lava caverns jnst below the rim farther north, a width of 200 feet . 
'fhc e ntra11 ces of tho two caverns were entirely chang cl nnd a slab of wall 
rock fe ll away for some clistantc ba<"k of t ho rim. T here was a l oucl rumbl e, 
tile whole bottom wns fillecl with cnuliflowcr clouc1 , and slic1illg continued for 
ten minu tes. The pit romaii,cd partly obscured by dust for a half hour, t h e 
dust settling on the enstcrn sulpl,ur patc•hes ancl obliterntil,g them. 

This avalanche "·as the biggest s i11ce "ovember 28, 1924, ancl suggested 
some process opera ti 11g to control its occuncnce just at noon a nd on the solstice, 
but th 1· e \\'a S 110 cvid nee ns to what that process might b , unless it w_cl'e 
some faint subsidence of matter under the I it. Th e clay wns sunny and warm 
with light sout heast. wind a11cl cloudy spells. , 'l'hc big licle ancl othe rs were 
registered 0ll the seismograms at t he Observatory. During t h e rest of t he Jay 
dust, from sma ll slides rose from time to time•. 
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For the 11 oxt week clu t <:louds from :tvalaJtthes l'OSC W<' il ;1bov<' thC' rim 
of the pit_ frec1u ntly, rno~tl y foll from thC' north wall, but the scis111ng1·;1j)hH 
rcco1·dcd few disturban ce~ that (•CJL1ld be col'!'clntccl with the :\\· alanc·hc .. 

l!~or ~he w ck e nding Jm1c 10 eig ht local sho,·ks ,rncl two cli la11t ones 
were 1·eg1stcrocl, none of th em pt'rl'eptiblc. The tclescism of 3:21 a .m., .June 
9. had indi cated origin 47fi0 miles ;11rn_y, equal to distanc·c of the Phil ippines· or 
Fonnosn. 

The SC'ismi c lull continued during th e middle of th<' month. 'l.'hcro w el'o 
,1va l~11 c hes ,luring the wcPk l ess spcctnrulal' thnu those of the p,· cec1iucr week. 
f l. stiff breeze on Jun e 15 1·,ii ee l a. tremendous wall of clust clo ud over tl1c Kau 
Dt• t'rt tl1:1t stood 500 to GOO fe t abo,·c th e g1·ou ntl. 

Db,·ing- the week end ing Jm,o 17 nine local shocks were 1·cgistc rrd, all 
vc,'}'. s_rnall, seven of t h~m on .Ju11c 10 mid 11 , and only onC' sho wing ])O itivc 
j)l'~l:mm~l'Y tremor r•s rn_clcx o! clistnnc·c; thi was at J0:09 p. m., June JO, 
ong111 chsta.n<:e twenty-111110 nulcs. Tilt was very slight northea. t. 

On Jm1 c 18 th re were two slides in the pit. In the cvcni11g of ,the 19th 
n,!ot-her. Oll c orcul'l'ecl a.bo t~t 4 a. m., th_e 20th, and then began nu tmclel'milling 
of the llOrtl,west wnll w,th rnrrensmg l1clcs from 9 :~0 to Jl ::30 a. m. At 11 :40 
:t beautiful ::ival:mrhe there sent n Cl'CSccnt of rau liflow r c·louc1 acl'oss the bot­
tom \\"ith n roar. Th en ,-nm c the climax nt Jl:4 a. m. w hen th e whole wall 
stripped _off all the way up to the top with a thunc1erous cr::ish th at roulcl be 
he:inl miles away. Th e entire pit wns fillcc1 with clou ds of r ed chist fo1· half 
:rn hour. Yellow snl phur stain that had b ec11 visible on the rnst ·i.1le of the 
bottom became ?bscured by ~he dust fall, a ncl tlte scismogrnphs at the Ob­
sc r vntory tl\'O miles awny 1·eg1ste1· cl vibration for two rnhintc~ . 

. _'l'h wee!, en?ing Junr 24 recorded eighteen earth rnovcmei1ts of local 
ong,n, of which six were of the nvalanche tyvc and fi,rc iiHlicnted distmicc of 
source grcntcr than the t\\·o mil es bctwe n Halemn.umnu and the Ob crvatoTy. 
None wa, felt . Tilt wns slight outh-south\\'est. 

'l'hc only_ notabl changes fol' th la t week of J'un c were inrren . e in th e 
:imount of pit vapor clirc_ctly ·nusecl by l1 eavy rniiifalls, after a sp 11 of dry 
weather _when the steam .1ct · on the bottom WCl'C' oi1lv •li g htl y vi ible. 
. OH ,Jun e 25 the re wa fresh ckb.ris 011 t he northe:t t talus· n11d a litt le slid­
rng _was l1 ca1·cl at t he 11orthwc t. 011 t.he 27th t hc rl' w c 1·e sli drs we t. .Jun e 
2~, ll1 rhy \\'Pa th cr, two su lphur pnl;ehes _southeast :rnc1 h 1 thl' c•entc1· s howed i11-
c1C':1sc of y~llo"· :ind_ cre:imy l'l',Ystals, without :rny vnpor at these> ]Jl:ices. Th 
next clay after_ :1 rarn_y u,ght th e bottom was trnJ1sfo1·mC'd to a field emitting 
hun rl recls of tails of vapor .. 'rJ,_e rc wen• ·omc slides on thC' 11 ortl1 :ind nodhenst. 

Dunng ~he week endrng ,fuly 1 ·cventeen loc·al earthqunkt's WC' rr r e rris ­
tcrc(l,_ five o_f _th 111 of the aval:1nrhc type a11cl two were felt, namely, 011 .Ji;11 0 
25, w1th,_ong1n chstan(;e fourte e11 miles, m1(1 Jm,e 26, apparently.two mil es 
a way. 'I. 1ltrng wns slight to the north-northeast. 

Th e beginning of the rlisastrous cnrthqunk c in Molltnnn ,June 27 wns r egi . 
~,erecl he ,·e nt 3_:09 p. _m .. ( ':39 p . m. Montaiia time). 'l'h c s ·anta Barb;irn dis­
,1.ster rc1"01·~c(l _,ts bcgrnnutg: h re at 4:20 a. m. , J'un e 29 (6 :50 a. m. Cn lifornia 
t1111 0) , tho 1111ti:1l w:l\'c tnkrng about six minutes to reach J-Tnwaii . 

JOURNAL, JUNE, 1925 

June 1. 0 casio11al rock falls were h ca1·c1 ancl thcr(' wa. · ,· irle11ee in I.h o 
broken soil that the cracks bade of t he south rim of Halcmaurnau had been 
movi1ig. 

J'une 4. At 4-_:05 P- u1., 011 n rainy clny, an avalnnche fell from t he west 
end of the noTtlt sill, cnused ·oiisi clerablc noise •rncl sent up a small clu ·t loud. 
Steam in t h pi!; was abulldant. · 

June 6. '.!.'h ere w ere occasional smnll avalancl1es. 
June 7. AY::tl;ll! ·hes were larger anc1 a l ittle more frcque11t, mostly_ from 

the north wall. 

June 8. At 4 p. m. small slides were in mo t ion , mostly from th , north w_all. 
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June 11. At 4 p. m. th e pit was qui<'t ancl only fall s of individual stones 

\\·r,· occnsio1tnlly heard. 
011 t li is elate the bn sc of Uweknhuna ] luff was visited w here the ol d ash 

bods were found still well exposed in places. 'fhe l en s-shapecl i11trusive body 
:1t the bn. e £ the wall north of Uwekalnma, (Daly laccolith), appears to have 
l>ee n o<•c c1 s ioned by l'ise o.f ln va i1t a fissure parn li e] with the wall broken clown 
(,11 th(' s id toll'nrcl t he crater. (P i11 ch. ) 

June 13. At 10 a . m. t he tnlus slopes ·l1owcd eviden ce ::it the nort h of 
tonsitlcrnble recent H,·alanching. 

J'w1e 1-!. At 2 p. m. a brisk trn le wind was blowing anc1 c1ust was in 
motion ov r the K au Desert ancl omctimcs in Kilauea era tel' . A small :1 va• 
l:,nchc fell from the sout heast wall of Halemaumau. The wnlls eat, i1orth ancl 
H0rthwest s ho,wccl scars Clf avalanches that ltac1 fallen since the mo.ming of 
J'un 13. 

J1une 15. lu th forenoon henvy (lust clouds were rising, those in the desert 
rc:ic·hing a n cl vation uca.r fl00 feet. 

Owi11g to th e position of the sun the fum e clo ud above Mokuawcoweo, 
t,ht' summit crnte1· of Mauna Loa coul d now be seen ::is early as 2:30 p . m. 
011 <· lea1· days. 

June 16. At. 10 n. rn. floor ya po,· wns nb unclant and small J"Ocks co uld l)e 
hcn1·cl follin .,. fro 111 th e walls of HaJ , maumau occasionally. 

June 1{ At 3 p. m., at I[nl cniun mau, the odor of hydroge1i sulplddo W'.18 
faintly pcl'ccived. 

June 18. During the clay t wo avalnnc hes \\·ere Tesponsiblo for dust clouds 
that l'0 o well above the pit Tim. They fell from the 11orthwest wall above t ho 
we ·t end of the north ill. 

Jtme 20. ( otcs by .Jnggm· ;ift r two month·' absence.) Since March 
there had developed a. Hota blu i11 crea e 0£ greenish yel low stain on the bottom 
lava at the east ide of Hnl cm:rnmau below the sulphur patches in the base of 
the talus th re. 

Between JO a. m. and noon the pit wall was working steadily with slides 
at the no1·th antl nol'th\\'est. It had boe n peeling n enr the northwest ta;lus, m,cl 
slides occunecl cvci·y t 11 or fiftce11 milrntes, som e from the top of the talus, 
some from th upper wall farther 11ol'th, mid some from the gulch above the 
w est encl of the north sill. A dust cascnclc made a continuous vertical sti·ia­
tion on a bulge of the wa.11 north of the northwest talus. 

~:h e aYalanchi ng NN\,V in crense<l from JO to 11:30 o'clock, a number of 
th e slides creating brown ancl reddish ca uliflower clouds . 'l'hcre was some 
tcncloncy foi· s lid s to altornn tc N ancl N 'W. 

At 11:40 came m1 imrn °11s0 a val:rnchc NNW tumbling its clebris onto the 
l ll' Cl' part of tho northwest talus a bovc tho west pocket. It made a half Ting 
of ca uliflowers horizontnlly ncross the bottom of the pit, fanniug out as it ,re11t 
:111d mitting a deep thunderous roar. It was remal'kable that t his w i1s all 
p,ut of a pi·o ·ess of undermining that occupied the whole forcnoou, and rcaehod 
its maxim um almo t :it uoon Oil t he clny rcprcsentiug the_ solstice. 

At 11 :50 a. m. cnme the grand climax in an ava lanch e t hat stripred the 
w hole 11orthwost w:ill up to the top, from the Postal Rift gul ch at th e rim to 
the two lava caverns jnst below the rim farther north, a width of 200 feet . 
'fhc e ntra11 ces of tho two caverns were entirely chang cl nnd a slab of wall 
rock fe ll away for some clistantc ba<"k of t ho rim. T here was a l oucl rumbl e, 
tile whole bottom wns fillecl with cnuliflowcr clouc1 , and slic1illg continued for 
ten minu tes. The pit romaii,cd partly obscured by dust for a half hour, t h e 
dust settling on the enstcrn sulpl,ur patc•hes ancl obliterntil,g them. 

This avalanche "·as the biggest s i11ce "ovember 28, 1924, ancl suggested 
some process opera ti 11g to control its occuncnce just at noon a nd on the solstice, 
but th 1· e \\'a S 110 cvid nee ns to what that process might b , unless it w_cl'e 
some faint subsidence of matter under the I it. Th e clay wns sunny and warm 
with light sout heast. wind a11cl cloudy spells. , 'l'hc big licle ancl othe rs were 
registered 0ll the seismograms at t he Observatory. During t h e rest of t he Jay 
dust, from sma ll slides rose from time to time•. 
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J une 21. ornc nvai:rnche sent up ciust du ring the forcn601i. 
Exploration of t he region outh of t he clump of k oa. trees in Kau Des rt 

howecl t hat there are EXE cha ms and cracks trending ulong t he top of ridges 
1<o rth of Puu Oliale, both t he r idge and the era ·ks trikh1g ·tra ight towards the 
Con e Crate rs and P uu Koae. • These co11stitute a ,,·ide .rift belt paral le l w-ith th e 
southeast wall of K ilauea crat er and maki ng an nngle with the 1 6 cracks . 

June ·23. Between 9:45 and 10:45 a . m . th e pit ,1·a quiet except for very 
.. ma ll slips at the site of the r ecent ava1:mches. These had left a wide scar 
:ibove t he 11 or thw est tal uR. The lit tle sli ps occurred about 011ce iu ten minutes. 
At the fos-il talus, shown in ·ectiou at th e top of the northwest ta lu , an in­
clined l ed ge was l' evenlecl with a. deep niche above. 

Some sulphur stai 11 was renppen ri ng on the ea t floor and t alus. 111 t.he 
even ings at t his time Y!lJ)o1· " ·ould condense over the pit. In unshin e steam 
i,bout the bottom· a1Jpcared in small :1mou11ts n t the NE, N, E W ancl S 
ta luses; a lso ai·otmd the front of the gravel lobes o-f th e bottom t errn ce ma(le 
b y t he November landsliclo; and the densest stenm of aJl w ::i s at the west 
pocket along the base of the northwest talus, t hat is, a t the fo ot of the aYa­
h :nehing reg-ion . In the sout h talus th ere ·was a hot ili·y p::itch b order ed by ste::im 
1,ut wi thout any depos its. In the upper wnll northwest a " ·et s pot was st eaming-

At 11:40 a . m. a r ed avalanche cloud ro e from the northwest corner of 
the pit, and at 5 :40 p. m . nn other dust clou c1 rose over the we ide. 

J'une 24. From 2 to 2 :30 p . m. th ere were occasion al small rock falls at 
the west. New talus l1eaps with onesponding fresh wall notche above lay 
in two places at the northeast. O11e of these notch s un der a more or less 
peeled wall east of t he rift dyke appeared to be und ermining t he cliff as though 

_more might be expected to fall oon . The new leb1·i was gray ancl had b_een 
str ippin g the colutnmn part of the north sill. Th e day wa windy an d dry , ,)th 
~ome ,vh irlwincls on t h~ eclgo of t h pit. A sma ll a ntlanche _· ,v occ urred at 
2 :34 p. m. 

'th ere could 11011· be de tected four eavcrns near t he top of the wall in th e 
area stripped by th e avalanch e of June 20. 

J'une 25. 1!,rom 10: 30 to 11:30 a . m. th e pi t was quiet ancl a little sliding 
wa heard toward the nort lrn·es t. The north ens talu bad been lightly 1·ear­
rangcd. 

Th ere was now a definite T:-sh npet1 unconfonnity exhibi ted in the wall 
over th e n or thwest tah1 . 'l'he red ledg two-thirds of the way down the S W 
wall appeared to be an olcl wall-crack ,·eneer. 

J'une 27. }1.·om 10 to 11 a. rn. th ere ,,a a Ii tle lil1ing fr om t he nor th 
side of t he west boss. Vi' i t h a fi eld gl a t he e red bo e at the w e t ancl north­
east arpcared to be jumble of oxidized rock hot with intru ion and llhowing 
some bowlder-like protuberance . The ledge under the old talu section in the 
wall nor thwest appeared to be a fossil 1.-all-crack \'Cnecr. By wall-cr ack veneer 
i s meant n. co11centric dyke o-f Jaya forn1erl in t he wall-erack of a. pit, that is, 
between the t::ilus or In ,·:1 fill an cl t ho w all. and usualh· t rin t ed while in a 
pasty condition " ·11011 th e la n:t fill in k . · 

Th er e i one yon eer ,-crtical ly riatecl above the e::i t part of the north 
sill, and a similnr shoulder i · exhibi ted on both side of the outhwest-rift 
tu nn el and nt t he high w:N \V niche. J~1 he zone of the ou hwe t rift 011 t he 
sout hwest si de of the pit t here are fiy c dvke mo th · w est of the tunnels . 

The freshest sulphur wa in the hi<> l~ EI\'E talt1s. P la e wet ,1·it~ steam 
were the south sid e of the 11orthwe t t,1lu , the fron t a l r egion of th e gr ave l 
terraces on t he floor, the steaming walls high up north we t ancl the top of the 
northern t.a]uses. In contrn ·t to t he e " ·ere t he d ry pntche bordered with 
steam east, south :rnd so uthwe t in th e t alus lope . 

On t his day, by courtesy of the army, R. H. Finch :1.nd J. B. ton e from 
t he Observatory were tak en in airpla n es over the north ast Tift zo11e ea t 
of M akaopnhi. Ko new lava. was ob ervecl a lon,,. the rift at Joc::iJities oth er 
than those already known . D ad tree along on e crack indicated an increase 
of steaming similar to that obsen-cd at Al oi crater. 

50 



Vi g 111·c J 3 . Pictures illu h ·ati 11 g t he l1:11l l:1v:1 of J :?:{ in J(:1p:1pala, so u t hwc ·t 
of' Kil a11 ca. 'l' h c b:dl s w e re t alu s bl ock s i11 a c ha.111 ch urn ed into splwrcs l y mix­
lure ll'ith 1·i si11g Java , 'l'h e mix t ure of spl1crcs ;1nd ne w lava 0Ycdlo1;·ecl t he chasm. 
l•'o 11r sph er es s h o" ·n on t h e righ t . Pl1o to J . A. Thomson . 

l•' i:,: 111·0 1-1-. 'l'ho !,:ti! l :1 1·:1 ll' C~t ·id , of ,·ha sm b •low t he K a pap:1la -Puna trai l. 
Hl111w s l!:it 11ppl'1' c n1 st of lh l' 11:ill -Ia,·:1 mi x ture :111 (1 l:onta t b lo ll' of t he b::ill­
l11vn 111i x l 111·,• 0 11 :111 o ld e r p:ih oc hoc ·11rf:i,·c . Th c 1-l' ;1re thin lay C' 1· . of ]700 :1 s h 
111• 1 ll' C'l' II I h e• two. Photo :1 ngg :1 r. 

:Figure 15. oar se b a ll -lava 11ear the K apap al a-Pun a trn,il at th e si de of t he 
1 23 ch asm. Here the balls m·e lumpy and one or two fee t in diamctPr. Gen ewtlly 

t h ey are of smaller ize. Photo J. A. Th omson . 

}'i g url' l(i. C:1s l s of co :11·.-c 11:111 -bY:, b es ide th e e h:1 sm a t 1hc trai l, s howin g fiat 
111 pe r c ru s t. o f' I hp lo: 111 111i xL 111·(•. 'l'h c 111ixturc he re ovc rliC's :1:1. ~' h e kcl'll cl :f' 1·ag111c·11t.s 
in t ho ball s ;i1•t· 1 iv,·cs 11[ l1o lh :1:1 :111d p:1huc l1 uc . ~.' !1 0 rna t rix la1·a of the 111ixt:urc i s 
p a h oc ho ' · .l'h ol o ,I . . ' l' ho 111 so 11. 
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June 29. At JO a . m. 0£ a dry, sunny day, "·ith strong n ortheast wini! 
making dust whil'ls on the southll"est edge of H alcmauma u and iu the Kll.u 
Desert, there "·as a little slipping of rocks in the pit. Two sulphur patches 
had bCc·omc more ronspiPuous than before, one near the uasc of the south west 
talus and the other on the l::iva floor ill the center of the pit. No steam· was 
detectable at either pl:,ct>. '!'he one iu the center was wh itish like yellow 
sta ined alum, and the southwest ern one was bright ycllo,c Tho eastern sulphur 
patches were dim with dust. 

June 30. ,\_t 9 a. m. after a rainy llight, a ,·apor cloucl hung over the pi t, 
tht> walls wNe wet and brick red in color, tails of dense steam rose around the 
bottom and the two sulphurous patches were now steaming and partly obscm ecl 
from dew. Rain \\"::ts drizzling and small slides ·were hell.rel falling at the north• 
cast and north sides of tho pit. · 

Iu contrast to the ,fay before the transfornrntion of the bottom by rain 
vapor was remarkable. 'fhe west pocket was giving up hundreds of tails of 
rapid rising \\"hite vapor. There was much of it in the center and at the no1:th• 
cast ancl south taluses. 'l' hcre "·as Jess at the 110rth, east and southwest tal uses. 
The south talus appeared hottest sho,ving b lue gas about the base of t he steam 
j ets. D uriHg a qmet spell not the slightest \\"hisper of blowing noi se could be 
detc~ ted from any of these jets. The driest r ock surfaces were t he no1-th silJ 
ancl the west bos~ intrnsin, places which were i·ed hot until August of 1924. 

SEISMOMETRIC RECORD 

During the month endecl midnight June 30, 1925, 51 local earthquakes and 
four t eleseisms were registered at t he Obse1Tatory. 'fhese and othe1· earth 
movements arc exhibited belo"·· Time is Ila"·a ii::m Standard, 10 h., 30 m. slower 
than Greenwich. 

Abbreyiations haYe meanings as follows : vf=vet·y feeble; f=feebl e; 
s=sl ight; m=mocleratc; cl=iJ1struments di smantled; fl=fclt locally; ,0,.=in• 
c1icated distance to origin in miles; and a=a peculiar typo of t remor that 
builds up gradually without phases, continues longer and with lesser amplitude 
than ordinary local earthquakes of simila r intensity. There is a close correla• 
tion between these tremors an cl t he occurrence of avalanches at Halemaumau. 

Local E arthquakes 
J une .June Juno 

1-a 9:43 a . m. vf. 13- 4 :13 a. m. vf. 23-a 11:H a . m. vf. 
3-a 6:58 a. m. vf. 17- 12:11 a. m. v f . 24- 5:32 a . m. vf. 
4-a 2:14 a . m. vf. 8 :38 p. m. vf. a 10:08 a. m. vf. 
5- 8:17 a . m. vf. 18- 12:21 a . m. vf. 5 :35 p. m. vf. 
6- 2:54a. m. vi. 2:34 a. m. vf. 25- 5:56 a. m. s, £1, ,0,.lJ. 

10:5 p. m. f . 2 :43 a . m. vf. 11:01 a . m. vf. 
8- 3:34p. m. vf. 6:41 a. m. vf. 26- 12:24 a. m. vf. 
9- 2:18 p . m. vf. 19- 12 :23 a. Ill. vf. 10:42 p. m. s, ,0,.1, fl. 

10- 2:10 a. m. vf. a 2:23 a. m. vf. 27- 12:53 a. m. vf. 
5 :53 a. m. vf. a 4:46 a. m. vf. 29-a 4 :52 a. m. vf. 
9:18 p. lll. vf. 20-a 12:44 a. m. vf. a 8:47 a . m. vf. 

10:08 p . m. vf. 9 :33 a. m. vf. 9 :01 a . m. vf. 
10:09 p. Jll . Yf, ,0,.20. 10 :15 a . m. vf. a 9 :17 a . m. vf. 

ll- 5:17 a. m. vf. a 11:48 a . m. f, large 9:23 a. m. vf. 
6:13 a . m. vf. avalanche at pit. a 9 :31 a. m. vf. 

11:17 a. m. vf. 4 :23 p. m. vf. 30- 7 :40 a. m. vf. 
11:44 a . m. Yi. 4:46 p. m. vf. 3 :58 p. m. vf. 

21- 7 :53 a. m. vf. 
Teleseisms 

June .J. ... • ••...•. . l:.J.7 n. 111., sl ight. 
9 .. . ......... 3:21 a. m., slight, ,0,. 4750 miles. 

27 ... ... . ..... 3:09 p. m., slight, in Montana. 
29 ..... . ..... .4 :20 :i. n,., moderate, in Santa Barbara. 
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Harmonic Tremor 
'Ihis t_yp of tremor wn ab cnt in ,Tune. 

Microseismic Motioil 
'r hc mnplitu<lc of 111i t· ro~cisms 11·:1s . light thro ugh ut t h month . 

Tilting of the Gr ound 
Bv 11'<' l'ks this mo,·cn,~nt wns :1s foll ow, exp,·<'. se(l ns nng11l:ir clrn11ge n111l 

tli1· dio11 of mot ion of t.he plumb li11 : 

foy 3L-Jun G ............ 0.5 e oncl 
7-13 ............ l.5 e 0 11 (1 

14-20 ...... . . .. .. l.~ s co11cls 
21-27 ..... . .... ,. U:l sero11tls 
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r. 
S V. 
NNW. 
N V;r . 

•r. .TAGGAR 
Volem1ologist. 

l<.11...AUEA 

L•9•nd 
Go.,.,,,m~nl Rood 

Black pot shows location of Ob enatory. 

All xrhangc gifts to llbrary, news 
·ei mie events and orrespondcnce should be 
OB ER A'l' ORY, Volcano llouse, Hawaii. 

T he Ob ervatory is operated by the U . 
is supplemented by the Hawaiian Volcano 
tation i. on the northeast rim of Kilnuea 

st.ntions nre opern,te 'I by th Res areh Asso 
volcnuologist in Konn, Hilo ancl Hilea. 

11olc about Paci.fie 
addres eel 11 \ C<\.JJA 

ole:rnic :111d 
VOL ANO 

. Geological Survey, nncl its work 
Re earcb As ociation. The main 

rntcr. , nl orclinal sci mograph 
i:rtion uJJ ler t he d irection of the 

The Kilauea station opernte horizontal p ndulum of the Bo ch-Omori type 
nn 1 reeeive time by wirclc s from tho Honolulu r:wnl dation . Observ11to1·? 
I.nt. ]9° 2:i' 54.2" "· i L ong. ] 55° 15' 39.2" W. ; E levation cellar 1214.6 meters 
(:-19, 5 fc t). The H ilo ancl Hile:.,, stntions operate normal pen(lulums nnd the 
Korrn station a horizontal pendulum. Their ei mogr:1111 :rre sent Lo the 

bs l'l'ntory. 

'Tho 1-fawniin u Volcano Re c:uch Association founclecl the Obscrv:ito ry in 
l!l l t lmnsfcrring the plant to the Government in 1919 but continuing coop ra­
tion in experimental work by furui hing funds and apparatu and workers ns 
nl' cl d hy the Go,·ernment Volcanologi t . It is a co1·poration 11nd r the laws 
or lfuwaii, governed by a boarcl of directors, nnrl financed by tho subscri ptions 
or ils 111 mbers and patrons. Its aims arc icl ntical with tho o of the Ob rva· 
I ory, nn mel.v ( l ) 'l'o keep record of Hawaiian volcani m. (2) To attrart vol­
c.nnologi pcciali t to Hawaii and (3) To promote worldwide lrnowledgo of 
vol anocs nncl earth Jt1akes and the foundation of more volcano ob rvatories. 
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AN INTERESTING LAVA-MOULD OF A CARBONISED TREE-TRUNK 
FROM HOKIANGA, NO'RTH AUCKLAND, NEW ZEALAND 

By J . A. Bartrum, A uckland University College 

Through the kinclnes.s of M.1·. K . I-I. Cumber, headma ter of the Taheke 
school in the Hoki:mga clistr i ·t of North Auckl:mcl the interesting specimen 
illustrated by Figures 17. 1 anrl 19, was re ently ])l'ese11ted to the Auckland 
Museum, w here the ,v-riter of tl1is note has bee11 enabled to examine it through 
the courtesy of t he urator, Mr. G. E . Archey. 

'l'he specimen is believed to be the lava-mould of a tree embedded in lava 
:lllcl there converted to ch:u-eoal. The liquicl rock covered the fallen hollow 
trnnk ancl entcre l its central hollow. A a result of shrinkage consequent 
u1Jon carbonisati011, a set of raclial cracks clevelo1 ed along manr of the 
meclullary rays, ancl ::mother set t.rnu Yerse to th so and to the length of _the log. 
Simultaneously the liquid lava filled the rack , and proclucecl a perfect mould 
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of the wedge- Jiapcd blot ks of d1:ino:1l by llH':tnR of l:,ml'llac of fi II I y vcsicul:n­
ba alt which a rc often no thicker than :1 sheet of papc1·. 'l'horr 0 is 110w J10 
1·c11rn:1nt of tl1(' oi-igi11al wood or chartoal. 

'l'hcre h:1v c h ec11 sutccssivc outponr i11gs of basalt in :rn extensive :irra 
south from the shoJ·rs of Hokianga Harbor <1uri11g n pcl'io,l ra11gi11g frnm 
Pliocene to sub-Recl'nt times, but the exact 1bte of !he flow from whi •h this 
mould was dcl'ivccl is not knowH. 

The write,· rnm,ot TCcall hnving s0011 ,my closely si111il:i r example of suc l1 
igneous i11j cdion drsnibccl 0 1· il lustnttctL in the lih'rnlu1·(' at his <lispos:il ,rnd 
therefore fonvanls tl,c follow in g ilPscription :111d photogrr>plrn ill the hope that 
they rn:ty vrov iutrrcsting to othPr ·. 

The lava "log" seen lr11gthwisc in Pig. 17 li:ts :t Jc,11gth of 2 feet antl :1 
maximum <liameter of a littll' u11<lrr 1 foot . Thr diamrlC'1· of thr hollow of the 
!'runk ";hich is now rcp1·('sC'11tl'd bv a solid eorc of' , liasnlt, ltas been npproxi­
matt>ly 7 i11thl's . · 'l'h c infilling has0nlt is fail'ly finl'ly VC'S i1'11l:il' antl l,a · a clis­
tinctly seoria cons , nrf:irc (1'11(' Jo11·r1· oll in :Eig. J ), wltil·h is brlicvcd to 
r epresent thr h:tsc of t l1 c bv:1 flow that rovcrl'cl th originnl t rt'c -tru1tk, though 
no clctailc(I iJ1fo!'ll1at io11 likl'ly to throw light upon this point i at present 
nvail:ibJi,. It is by 110 mC':m~ impossible to rcgnnl thi~ seori:lf•('OUR surface :is 
1h c upprr 011c of the flo\\', though then• arc several argument~ :iclvcrsc to this 
view. It apprars p1·obablP, morcovcl', that the lo1vrr pa!'!; of [l,c log ha<l 
rottl',1 :1way. a<ljaeent to the gronncl in whith it r steel, bcforr it w:is bul'ied 
in the liquid ro1•k, for lhis supposition woulrl allow rcatly cxpln11alio11 of the 
asymmetry of the prripl1e1·y of the "log." 

The r:t<lially di posed injl'rtrrl sheets prominent parnlll'I to thr length of 
the "log'' i11 Figs. 1!l n n<1 17 sel,l om rxc·rNI 1/-; inch i ll thickncs, ancl have a 
relatively <' Ofll'SPly vesicular Cl'ntl'al zone. They :nc> c1iscontinuous both longi· 
tuclinallv and tra11svcrs('ly in tl1c ratlial lll:mes in a rn n11ncr tompm·ablc ,l'ith 
the mo<lr of cl eveloprncnt · of mNlull::i,·.y rays in 1 lnn t st ms, tl,ough 011 a larg 'l' 
sc-al than is 11 nnl. Pt·<'strn1i11g tl1at this dl'tail of structure is genetically relat­
ed to origirn1l ml'tlullary r:1y , its seal woul] inrlicatr thnt the original tree 
\\':ts probably a llirotylerlo11. 'l'hc hnns,·l'rsr lamcllae n1·c less closely paced 
tha n the longitudin:11 radial ones; their thickness nmges from that of writing 
paper up to ¼ in ch, 01· orcnsionnlly mOl'C. Tnclividu:tl sh ct arc more unif~rm 
in thiclrness an<l more continuous in extC'nt than the rndial ones; like thee 
latter , their ccnt,n1l portio.ns inc vcsi ul:n. 

A featu r e of especial. interest concerns tl1e ra1lially injC'ct d lnrncllne, ancl 
i s illust.ratcrl in tho upper half of Fig. 17, ancl tho lcft-hnncl upper portion of 
Fig. l . Ovrr an :uc-lcngth of about 5 inthrs the lamcllne have been bent 
over in a gentle curve. Tl1ese recumbent lnmcll:le can further be seen in 
],'ig. 18, to abut on their low e1· side ngninsb oth rs which rise v ry ste ply from 
below, nr1cl m ct the upper set nt an nngl of approximately 60°. 

'l'hc curvnture of th upper lamellae rnn be cxplaii1erl ns r1 result of a 
clo,,nwarcl settling of the series u11cler the influence 01' g,·avity 1iefore solidifica­
tion occun-ecl. It is difficult, however, to explnin the llevintion of the lower 
set of lamell ae from true railial JlOSition. A1lpnrcntly it. is n result of local 
collapse of the injected mnss during th prore s ~£ injection, It is, in fact, 
concei vablc that the fle xure of t he upper series wns inanguratecl by sucb 
,·oll:111sc. 

-------- :x--------

VOLCANIC CONDITIONS IN JULY 
Activity of Halemaumau 

During the month of July numb 1-- f locnl enrthquak •s per wel'k waxed 
to a minor maximum and "·anod, th• tiltfog of the gronnd t urn ed from the 
average south\\' cstel'ly trend of the spri11gtimc to the beginning of 1,orth­
rasterly such as is characteristic of the a utumn, and the m1dergrnund lava 
1·r•nrninccl invisible. The summit natcr of Manna Loa was visiteil July 24 and 
found to le fuming in two plac s as usual. No rernarlrnblc cha nge there was 
ob crvccl. · 
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Duri11g the -first w<' k of July t hnnges in Halernaumau were small. Th ore 
Wl'l'e little rork sl iclcs nt the southwest J'uly 3, very small ones w est :rnd north­
west July 4, lrnrdly any ,1nly 5 <luring the period of observation; some north 
and 11orthw st .July 7, along with fro. h clelJ1·.is e:xhibit cl on the northeast 
talus a11cl on J't1ly t he1·e harl been a strnng avalanch , leavi11g a cm· in the 
nortlleast wall n1;cl debris a1Hl dust below, prob ably occasioned by nn eruth• 
qu:1ko nt 5:45 that morning, which was 11erally felt on the island of IIawaii. 
Th ere wrrc white stains 1Jn t he pit wall, a vapor column concl ns d nbove tho 
Tim :it night :rn] during humid weather, and tJ,ere \\·as always hot steam 
on the lJottom. 

'l'h • wl'ek ending .TuJ.y 8 registel' L1 hrelve lorn] earth movements, of which 
1.hl'ee were pcrteptibT, earthquakes. A distant earthquake was recorded at 3:51 
:i. 111 ., July 7. Tilt for the \\' eek was very light to the southwest. 

The second week produced increased numbei·s of local e::irthquakes along 
with som ewhat unusual avalanches on the west wall of the greater crater 
Kibuca . Some e:nthqu, kes were felt that gave evidence of centering in 
11-tnulla Lon ancl there w as a li ttle :t\'Hlanching in H :il emaumau pit. '!'here was 
11 change to northerly tilt at the same tirn nnd tho whole volcanic system 
appeared to hnve augmented seismic motion. 

011 July 10 avalanchl's ::it the pit macle numerous dust clouds, :rncl 011 _ J _uly 
15 there was a considerable avalanche on t·he 11ortheast wall which stnpp_ ,a 
part of the intl'usi.ve sill ancl l eft fre h debris :mcl red du t on the bottom. 
'l'hree avalanches from th e Uwckahtma wall of Kilauea, occurred Jul" 14 :ind 15, 
but no seismic movements were noticecl simultrrneously with them. Tw nty· 
rven local earthquakes were register l for the week ending July _15, o~ 

w hich three were of t he :i.valnnche type. 'l'wo carthquak 'S of the even mg of 
July 9 anc1 nnother :it 3:23 a. m., .July 14, were felt :it Pahala, tl~c Ju t indicat· 
ing an ol'igin twenty-seven miles away, :incl stTongly suggestrng movement 
under Manna Lou . At 4:~5- 1). m., .July 12, n11 earthquake felt at the ObseTva­
tory suggestecl vertical motion :rnrl was uccomp:rnied by :i, rumble. 

Th e thircl week xhibitecl little of intcl'est nt Ualemaumau. Small clusty 
sbdes were seen by anyo110 1·emaining there , half hour or more. A north­
eastern avalanche .July J6 wns heard nt the Observatory and mnde :i cl_ust 
rloucl. 011 e was scrn 011 the 17th falling :from th outheast wall, which is un­
usual. A remnrkable fumy <-lou :I was seen over ]',fauna Loa on the evening 
of the 10th. 

'l'hc in rcns in numbers of loC'al earthquakes instrumentall y Tegi tercel 
appeared to be systemntic the first thr c weeks of July, the frequency per 
,reel< rrspectively b i11 g t11· 1 ve, tw nty-scven :rnr1 thirty-four. At least ton 
of the jarrings of this third week were of the type characterist ic of the ava­
lnnches f Halemnnm :m mHl the dust of numerous avalauehl's was seen . omc 
of these slides ,1·er e big, e. pccinlly bro near midnight July 1 -19 when the 
J1orthea t 1·im of the pit was eani d :11,·ay nlong with a 11011' trig station. 
These £:ills of wall Tock left the bottom covered with muc·h l'C'cl dust. A 
1·enrnrlrnble slide on the nftcn1oon of July 17 started at a hri •k reel patch 
in the wall nn<l mad :i TO C' c·olorcd tau liflower cloud nnd n 1rnrplish r ed 
str ak. 'l'lll'CC per· ptible e:11·thquakes oeruned respectively on July 16, 18 
and 19, the scco11d aecompanied by rumblii1g 11oisc. Tilting of the grouncl 
was very' slight to the wPst. 

'l'he la. t week of !-he mont h a<'ccntua tccl ,1·hn t hnd heen much observed 
chni11g th sun, rn el', n:lmely, the prorludion of henvy dust clou ·1s i11 t h e Kau 
D se1·t through the action of 1.hc nol'theast trndc w ir1cl . It is rv iclcnt thnt 
tho ash anrl s:111rl of 1924 arc being o-1·eatly rcarrangerl by willd, :ind it is 
easy to sc ho11' the sanrl lune.· o.r the ·outhern part of th c1e ert \\' ern built, 
out of the ash of l 790. 

During thr night prccrcli11g Jtlly 2fJ nflcr heavy r,1i11 there was n fall of 
rock from thr 11o rtl1cast \\'al l, lN1ving a strnight sided upright scar of fresh 
dry rock in thr wnll, an l a 11C'11· rlump of debris :1t the bnsr. Thl'rc were 
numerous nv:il:lllelws July 25 nn<l others on the 27th. 
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of the wedge- Jiapcd blot ks of d1:ino:1l by llH':tnR of l:,ml'llac of fi II I y vcsicul:n­
ba alt which a rc often no thicker than :1 sheet of papc1·. 'l'horr 0 is 110w J10 
1·c11rn:1nt of tl1(' oi-igi11al wood or chartoal. 

'l'hcre h:1v c h ec11 sutccssivc outponr i11gs of basalt in :rn extensive :irra 
south from the shoJ·rs of Hokianga Harbor <1uri11g n pcl'io,l ra11gi11g frnm 
Pliocene to sub-Recl'nt times, but the exact 1bte of !he flow from whi •h this 
mould was dcl'ivccl is not knowH. 

The write,· rnm,ot TCcall hnving s0011 ,my closely si111il:i r example of suc l1 
igneous i11j cdion drsnibccl 0 1· il lustnttctL in the lih'rnlu1·(' at his <lispos:il ,rnd 
therefore fonvanls tl,c follow in g ilPscription :111d photogrr>plrn ill the hope that 
they rn:ty vrov iutrrcsting to othPr ·. 

The lava "log" seen lr11gthwisc in Pig. 17 li:ts :t Jc,11gth of 2 feet antl :1 
maximum <liameter of a littll' u11<lrr 1 foot . Thr diamrlC'1· of thr hollow of the 
!'runk ";hich is now rcp1·('sC'11tl'd bv a solid eorc of' , liasnlt, ltas been npproxi­
matt>ly 7 i11thl's . · 'l'h c infilling has0nlt is fail'ly finl'ly VC'S i1'11l:il' antl l,a · a clis­
tinctly seoria cons , nrf:irc (1'11(' Jo11·r1· oll in :Eig. J ), wltil·h is brlicvcd to 
r epresent thr h:tsc of t l1 c bv:1 flow that rovcrl'cl th originnl t rt'c -tru1tk, though 
no clctailc(I iJ1fo!'ll1at io11 likl'ly to throw light upon this point i at present 
nvail:ibJi,. It is by 110 mC':m~ impossible to rcgnnl thi~ seori:lf•('OUR surface :is 
1h c upprr 011c of the flo\\', though then• arc several argument~ :iclvcrsc to this 
view. It apprars p1·obablP, morcovcl', that the lo1vrr pa!'!; of [l,c log ha<l 
rottl',1 :1way. a<ljaeent to the gronncl in whith it r steel, bcforr it w:is bul'ied 
in the liquid ro1•k, for lhis supposition woulrl allow rcatly cxpln11alio11 of the 
asymmetry of the prripl1e1·y of the "log." 

The r:t<lially di posed injl'rtrrl sheets prominent parnlll'I to thr length of 
the "log'' i11 Figs. 1!l n n<1 17 sel,l om rxc·rNI 1/-; inch i ll thickncs, ancl have a 
relatively <' Ofll'SPly vesicular Cl'ntl'al zone. They :nc> c1iscontinuous both longi· 
tuclinallv and tra11svcrs('ly in tl1c ratlial lll:mes in a rn n11ncr tompm·ablc ,l'ith 
the mo<lr of cl eveloprncnt · of mNlull::i,·.y rays in 1 lnn t st ms, tl,ough 011 a larg 'l' 
sc-al than is 11 nnl. Pt·<'strn1i11g tl1at this dl'tail of structure is genetically relat­
ed to origirn1l ml'tlullary r:1y , its seal woul] inrlicatr thnt the original tree 
\\':ts probably a llirotylerlo11. 'l'hc hnns,·l'rsr lamcllae n1·c less closely paced 
tha n the longitudin:11 radial ones; their thickness nmges from that of writing 
paper up to ¼ in ch, 01· orcnsionnlly mOl'C. Tnclividu:tl sh ct arc more unif~rm 
in thiclrness an<l more continuous in extC'nt than the rndial ones; like thee 
latter , their ccnt,n1l portio.ns inc vcsi ul:n. 

A featu r e of especial. interest concerns tl1e ra1lially injC'ct d lnrncllne, ancl 
i s illust.ratcrl in tho upper half of Fig. 17, ancl tho lcft-hnncl upper portion of 
Fig. l . Ovrr an :uc-lcngth of about 5 inthrs the lamcllne have been bent 
over in a gentle curve. Tl1ese recumbent lnmcll:le can further be seen in 
],'ig. 18, to abut on their low e1· side ngninsb oth rs which rise v ry ste ply from 
below, nr1cl m ct the upper set nt an nngl of approximately 60°. 

'l'hc curvnture of th upper lamellae rnn be cxplaii1erl ns r1 result of a 
clo,,nwarcl settling of the series u11cler the influence 01' g,·avity 1iefore solidifica­
tion occun-ecl. It is difficult, however, to explnin the llevintion of the lower 
set of lamell ae from true railial JlOSition. A1lpnrcntly it. is n result of local 
collapse of the injected mnss during th prore s ~£ injection, It is, in fact, 
concei vablc that the fle xure of t he upper series wns inanguratecl by sucb 
,·oll:111sc. 

-------- :x--------

VOLCANIC CONDITIONS IN JULY 
Activity of Halemaumau 

During the month of July numb 1-- f locnl enrthquak •s per wel'k waxed 
to a minor maximum and "·anod, th• tiltfog of the gronnd t urn ed from the 
average south\\' cstel'ly trend of the spri11gtimc to the beginning of 1,orth­
rasterly such as is characteristic of the a utumn, and the m1dergrnund lava 
1·r•nrninccl invisible. The summit natcr of Manna Loa was visiteil July 24 and 
found to le fuming in two plac s as usual. No rernarlrnblc cha nge there was 
ob crvccl. · 
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Duri11g the -first w<' k of July t hnnges in Halernaumau were small. Th ore 
Wl'l'e little rork sl iclcs nt the southwest J'uly 3, very small ones w est :rnd north­
west July 4, lrnrdly any ,1nly 5 <luring the period of observation; some north 
and 11orthw st .July 7, along with fro. h clelJ1·.is e:xhibit cl on the northeast 
talus a11cl on J't1ly t he1·e harl been a strnng avalanch , leavi11g a cm· in the 
nortlleast wall n1;cl debris a1Hl dust below, prob ably occasioned by nn eruth• 
qu:1ko nt 5:45 that morning, which was 11erally felt on the island of IIawaii. 
Th ere wrrc white stains 1Jn t he pit wall, a vapor column concl ns d nbove tho 
Tim :it night :rn] during humid weather, and tJ,ere \\·as always hot steam 
on the lJottom. 

'l'h • wl'ek ending .TuJ.y 8 registel' L1 hrelve lorn] earth movements, of which 
1.hl'ee were pcrteptibT, earthquakes. A distant earthquake was recorded at 3:51 
:i. 111 ., July 7. Tilt for the \\' eek was very light to the southwest. 

The second week produced increased numbei·s of local e::irthquakes along 
with som ewhat unusual avalanches on the west wall of the greater crater 
Kibuca . Some e:nthqu, kes were felt that gave evidence of centering in 
11-tnulla Lon ancl there w as a li ttle :t\'Hlanching in H :il emaumau pit. '!'here was 
11 change to northerly tilt at the same tirn nnd tho whole volcanic system 
appeared to hnve augmented seismic motion. 

011 July 10 avalanchl's ::it the pit macle numerous dust clouds, :rncl 011 _ J _uly 
15 there was a considerable avalanche on t·he 11ortheast wall which stnpp_ ,a 
part of the intl'usi.ve sill ancl l eft fre h debris :mcl red du t on the bottom. 
'l'hree avalanches from th e Uwckahtma wall of Kilauea, occurred Jul" 14 :ind 15, 
but no seismic movements were noticecl simultrrneously with them. Tw nty· 
rven local earthquakes were register l for the week ending July _15, o~ 

w hich three were of t he :i.valnnche type. 'l'wo carthquak 'S of the even mg of 
July 9 anc1 nnother :it 3:23 a. m., .July 14, were felt :it Pahala, tl~c Ju t indicat· 
ing an ol'igin twenty-seven miles away, :incl stTongly suggestrng movement 
under Manna Lou . At 4:~5- 1). m., .July 12, n11 earthquake felt at the ObseTva­
tory suggestecl vertical motion :rnrl was uccomp:rnied by :i, rumble. 

Th e thircl week xhibitecl little of intcl'est nt Ualemaumau. Small clusty 
sbdes were seen by anyo110 1·emaining there , half hour or more. A north­
eastern avalanche .July J6 wns heard nt the Observatory and mnde :i cl_ust 
rloucl. 011 e was scrn 011 the 17th falling :from th outheast wall, which is un­
usual. A remnrkable fumy <-lou :I was seen over ]',fauna Loa on the evening 
of the 10th. 

'l'hc in rcns in numbers of loC'al earthquakes instrumentall y Tegi tercel 
appeared to be systemntic the first thr c weeks of July, the frequency per 
,reel< rrspectively b i11 g t11· 1 ve, tw nty-scven :rnr1 thirty-four. At least ton 
of the jarrings of this third week were of the type characterist ic of the ava­
lnnches f Halemnnm :m mHl the dust of numerous avalauehl's was seen . omc 
of these slides ,1·er e big, e. pccinlly bro near midnight July 1 -19 when the 
J1orthea t 1·im of the pit was eani d :11,·ay nlong with a 11011' trig station. 
These £:ills of wall Tock left the bottom covered with muc·h l'C'cl dust. A 
1·enrnrlrnble slide on the nftcn1oon of July 17 started at a hri •k reel patch 
in the wall nn<l mad :i TO C' c·olorcd tau liflower cloud nnd n 1rnrplish r ed 
str ak. 'l'lll'CC per· ptible e:11·thquakes oeruned respectively on July 16, 18 
and 19, the scco11d aecompanied by rumblii1g 11oisc. Tilting of the grouncl 
was very' slight to the wPst. 

'l'he la. t week of !-he mont h a<'ccntua tccl ,1·hn t hnd heen much observed 
chni11g th sun, rn el', n:lmely, the prorludion of henvy dust clou ·1s i11 t h e Kau 
D se1·t through the action of 1.hc nol'theast trndc w ir1cl . It is rv iclcnt thnt 
tho ash anrl s:111rl of 1924 arc being o-1·eatly rcarrangerl by willd, :ind it is 
easy to sc ho11' the sanrl lune.· o.r the ·outhern part of th c1e ert \\' ern built, 
out of the ash of l 790. 

During thr night prccrcli11g Jtlly 2fJ nflcr heavy r,1i11 there was n fall of 
rock from thr 11o rtl1cast \\'al l, lN1ving a strnight sided upright scar of fresh 
dry rock in thr wnll, an l a 11C'11· rlump of debris :1t the bnsr. Thl'rc were 
numerous nv:il:lllelws July 25 nn<l others on the 27th. 
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'.1.'he earthquake .frequency diminished to twenty-se,·cn shocks for the week 
ending July 29, and foul'tcen of these were without phases, probably avalanche 
jnnings. 1'here were perceptible e:irthqunkcs July :23 ,111d 27, the latte1· in­
dicating au origin distance of nineteen miles. Harmonic tremors on the 
scismograms of the form1_oon of J uly 25 and the morning of J uly 29 resem­
bled the type of motion orilinarily charnctcristic of fountui11h1g lava i n Ilnle­
maumau. No lava, howc,~r. appeared. Net ti lt for the week was slight ss·w, 
varying from moderate ::\'E to moderate S\V. 

JOURNAL, JULY, 1925 

July 1. T hero had been drizzle in the night and tho morning was sunny. 
At 9:15 a. m. the vapor jets had <liminishecl iu volume. Tho lowel' stain on 
t he southwest talus was whitish now instead of yellow as ou the 29th. Tho 
central -stained patch was still steaming. During ten minutes the pit was 
rather quiet. It was obsc,-ved that the vertical groove macle by slides at the 
west end of the north sill. a conspicuous feature three months befol'e, hacl so 
cavecl aw:1y as to be no louger in e,·idenel'. 

July 3. At 5 p. m . sma l! rock slides were heal'd from the Yicinity of the 
southwest 1·ift cavern. There were ,diitc deposits on the northeast aucl no~th­
west walls. 

July 4. At l 1 a. m. the pit was dry as was the clay. Bottom salts were 
a little more yellow. '.l.'lwre was remarkably little vapor on the south talus 
ancl somewhat more at tho west pocket. Rocks slid oecasionall_v on the ":est 
and northwest walls. The northern taluses and the high northwest wall were 
wet. On the south :rnd northeast wall thero were w!Jite stains. No vapor 
whatever lrnng o,,er the pit, but some o.f it rose at cracks back of the 1·im 
east, northeast nncl southwest. 

July 5. At 11 a. m. ilt rloud~-, dr_v weather, the bottom vapor was denser 
"·est, center, south and southwest. There "·us very little rock motion . ?-'he 
south talus hacl a dry streak up the middle between wet areas ou both sides. 

July 7. .A.t 11oou in drizzling ,~eather the principal bottom steam was at 
the west pockot and south talus. ""J1itish salts were now reappearing at the 
wall base southeast. A similn r hank of steaming solfatarie " ·all had appeared 
high up the cliff between thP, west boss intrusiYe and the southwest t(l\us. 
'.l.'l1ere was a little fresh rlebris on the northe,ist talus and stones wero heard 
falling N and ~"W, 

July 8. At 2:~0 p. m. 011e small an1lancl1e fell at the northeast wall. .A. 
fresh scar and talus at the columnar part of the north silt indicated a r ecent 
avalanche probably occasioned by the earrhquake registered at the Observatory 
about 5 :45 a. m. The day was cloudy, steam was dense at the eastern rim 
cracks, and moderately so' in the pit.· 

July 10. SeYeral clust clouds rose from the pit during the clay, notably 
about 8 ancl l l a. m. ancl 2:15 p. m. At 2:30 p. m. au avalan<:he occurred at 
the "·est comer of the pit. A small yello"· patch was obsen·ecl on the no1·th­
east wall cast of the rift ch·kc. 

July 13. At -! p. m. tl;e pit was visited ";t11 a Congressional party and 
i t was cliseovered that the cnvern 11ear the Little B cggn r known as Pele ' s 
Ba,throom, which is generally hot, had beeome rather cool. It was also notice­
able in crossing the 1919 la,·a that i-ather hot steam emerges from it as though 
the 1919 hea,t was sti 11 retain eel. 

The pit bottom was unchangecl, there was not much steaming, and an 
nxalanche fell at the northeast sicle of the pit from the uppel' wall to tho 
columnar part of the 11orth sill. 

July 14. At noon the pit walls were working a litt.Jo NVv and NE. It 
was a dry windy d:iy ,dth dust whirls, nncl about 8 a. m. a small a,·:tlanche had 
been seen from beneath the high part of Uwekahuna Bluff. In the afternoon 
there were others :ilong other parts of that di.ff. 

Jluly 15. .A.t 7 :20 a . m. :m a,alanche fell from the south part of U\\·elrn­
huna cliff, and another octurred nt the same place about !J a. m. 
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l<, igurc 17. Lava mould of carboni zed trcc-trnnk. Lo11gitucli11al view. 'l' ho 
Jength is two feet. P hoto Ba ,·tr unt. 
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l<~ig urc . JD . ...,eparatod frngm e n t of '' log'' i llu . tl"ated ·in J• ig ul"c 17. Thi" Ye1-ti<- :i l la me ll ac fo ll ow ea rli e r 
mrrl ull n r_v rays, :rn rl :ire somc\\" hat c ur ved . I>J1o to B:irt rn 11 1. 
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At 8:05 n. 111 . UYnl:inche ~lust rose from the north east sid e of lialcmaumau. 
At 2 :30 p . m . the p it was visitetl in cal m weather with light southerly 1mffs 
of wind. ~'here was i, w :1val:rn cl10 debris aJ1d red tl ust on t he northe:1 t tnlu 
:from caving of the \l":tll abov e t.hc c:1st end of th o north sil l. .At tho north rock~ 
wore he:ncl fnllin g. Blue fu rno was 11oticed mixed wi th t he vnpo1· n t tl1 0· east 
sulphur patch on the floor of th o pit and a.t th easten1 eclge of tho vapor 
YCTit in the center of the pit. The whole north tnlus and some of the north 
floor was red with fres h dust. A t tJ1e southeast rim the odor of spicy su lphur 
wa perceptible . 

.July 16. The rim of tho pit was examined on all siclcs between 10 a . nt. 
an d 12 noon. M.nch of it had fallen away at the uorthll"est. 'ulphu r st,du \\"as 
observed in a team 1mtch on the we t side of th e sou th talus , nd the snl1)hm· 
J)atches ou the floor were brighter yellow than before. IIot steam \\·as risii1g 
from cha sms near the edge of the pit K~\-, );E, Vv :'111.d E . Lookin g townrd 
the so uth encl of Uwek::ih una cliff the wall was seen to be stained with streak' 
of the now ash that had lid or wa lied down from nbove aml small du ty 
slides Temained at the IJl::ice of the recent avalanche in that cliff. It i 
not iceable ln walk111g ::nound the p it 11·hat a large number of r eel fragments 
cxi t ii, the 1924 debris. At 6: ]5 I . □ . an avalanche at the pit m:1de a roar 
anll s nt up dust . 

.July 17. At 3 p . m. n ew t r ig stations were 1rnt up abou t tl10 pit ronsist­
ing of uprio-h t pipes with l1 i :nnonc1-shaped plate of galv:rnizell iron rivcttecl 
to them. .At 4 :15 p. m. an :walanche fel1 from a brick red patch in t he 
northeast \1-all nt t he lower rnd of the fo ssil talus section that overlies t he 
western half of the big sill The avalai,chc exhibited extraordinary" color 
making a rosy cauliflower cloud a n d lca.ving a l'ose colored streak ou the wal l. 

Thc!'e ~ere occasicnal small sl icles including one from the southeast wall. 
From the w estern rim of t he pit a rnassi\-e intrusive boily wa detected sh9w­
in g uncler t.l1 c eclge of the ·out h talus. Mu~h rock in t he last f ew months 
hn.d peeled :1.way L-om the r egion of the sou li wcst caverns so a to eh:rnge th e 
form of the c11tr:1nces. omc blue fume sho11-ed in the stea m of the south 
talus . 

.July 18. Between 9 :30 ancl 11 a. 111. t he E, E NE :1.11<1 N trig stations 
were s t up. Small slides were seen at tl,e nor th and northeast . Sulphur stain 
had increased on th e o:1st side of the floor and at the W t:.ilus. 

In tl1e l:ite aftcr11oon bot-<veen 5 :30 ::: n rl 6 r - m. n. rernarkablc cloucl sto od 
over Mauna Loa with fringes lilrn a min shnwer but, with milky fume above. 
It appeared to be a convectional rain c loud rni...xed wjth fume. .At su11down 
it cleared away .~ho,ving_ only tl1c u ual slight f ume veil over Mokum1-eoweo . 

.July 20. In tl1 e forenoon the rrnw iucl er of the trig stations were i,et mn1 
location of them was ta1·tecl. .A cnrions th ing hacl har pei1ccl It appeared 
that on the night of 1 -HJ July :n·nlm,rhe seisms lrn.il been recorded tron_gly 
on the seismographs nnd that nfte1·n oon a number of trig station had becH 
set up. ~ ow the norl-heast fl:.i-..- was foun<l to hav b o n canicd :1way along 
with he rim and tha particular wall was strippe'I. freshly all the way up to 
the top. A. Lnnca ·tor reported observing a big a,,alanchc at that corner about 
8 a. m. July 19. 

Today an nvalanche wa · seen aho,·e the northwest t:1lu at 11:30 :1. m . 
a nd a few tr ivinl licks occu rred at the 1101·th and north eas t. 'fhe bottom was 
dusty from tho recent a ,·nlanches . 

.July 21. At 4 p. m. there was a little rock 111 0,·emc11t 11orthcast anc1 
J1ortlnn'st. There " ·as but little vapor. '.rh e aval:111 h e of t!J.e 19th had clu t.cd 
th e e:ist and 1101·t h taluses a11cl tho bottom arC'a red aul] obscured the new 
sulphm mHl . ulphnte tnins with dust . 

.July 22. F rom Jl:30 a . m. to noon there "·ns light slicliuo· 1\T\,V and NE. 
Bl nC' fume appeared OJI the en tern lav n floor nnd the 1·c wn much dust OJI 

the hottom. 
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.July 24. At 5 p. m . a hairl i11 e of fresh Cl'acking was observed across the 
l'Ond anc1 for a sh o1t cli tanc on each side 11em· the auto 1i:uld11g pl:Lcc. Va11or 
f rom t h 1·im Cl' :tcks was abuncl:int. 

.July 27, At 10 a. m. '.Ill an1lr1 nche occurr ec1 at the pinna Jes cast of th 
:ou th station :rnd at 10 :15 a. m. nnot,her on the northeast side of the pit. 'l'hcrc 
y:ns some rock Jllotio11 at otl1 cr timee but ge11crall y the pit was very quiet. New 
flags wcro set up 11ortheas t a11d northwest. 

.July 28. At 11 n. m. duri11g surveys on t he west rim of Kil::tuca crater a 
cloudburst of n1in f ell there rn aldng a ronr on the lower Uw lrn'.1una t rra,;cs 
:rn cl send ing cascades of mud over tlic Jiff. A vapor cloud hung ever the pit. 

.July 29. At 8: ~5 :i. m. the wall s of the pit w re red from the heavy wct­
tin•> with rain water, t he north si ll an c1 west boss remaining drier than t he rest. 
He~vy fresh :walanc l1c materi:::.l lay dry on the northeast talus under the 
midc11c of the 11 0,rth sill wei1t of th big rlykc. Abov e t.h i wa · a strip1 eel 
area of wall in a vertical bancl extrncling h:iJf way up to the r im. At 9 :15 
a. m. an avalanche lt ,,·e fell athwart the bright rod deposit making red clust. 

mall falls were beard NW ni1 l Vv, tho lattc1· as though inside the rift tmrn cl. 
Ou the previous night the scismograms hnd exhibited :i qunl'ter hour of hnr­
monie trnmor os though pos, ibly t-h,e southwest rift w ere in motion. A yell ow 
patch was Sl}en to be devclopjng in the upper pnrt of the north wall where 
fonnerly the;·e was f ume . 

.July 30. At 4 p. m. thern w:-is fresh white stain on the rn ·t sicl of the 
floor, some small slides occunec1, and new fragments ha.cl fallen on the northc:tst 
tal us. 

SEISMOMETRIC RECORD 

Durillg tho month enclec1 midnight July 31, 19251 109 local oarthquakcr. 
ant] one telescism were rogjstered at the Obscrvrttory. These and other earth 
movements aro exhibited below. Time is 1-fall'aii:m Standard, 10 lt., 30 m. 
slower than Greenwich. 

Abbreviations have m eanings as follows: vf=very feeble; £=feeble; 
s=slight; . m=model'at~; . d . inst'.·uments di mantled; _f l=felt locally; 6=in­
clicat d distance to or1gm rn mile ; and a=a peculiar type of tromor that 
builds up o-1·adual1y without phn cs, ro11tinnes longer mid with less r amplitude 
titan ol'Clin~ry lo ca i e:ll'thqunk s of similar i11tensHy. 'l'her ·is a lose conclation 
between these trcmol's and t he occmTonce of n,·ala nchcs at Halcmnumau. 

Local E-a:rthquakes 
July 

1-

2-

5-
6-

7-
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4 :10 a. m. vf. 
7: 06 a . m. vf. 
9:31. ::t. lll, Vf. 

10:57 p. m. vf. 
11:l(J p. m. vf. 

3:33 p. m. vf. 
1:30. a. m. vf. 
7:55p. m.s, 622. 
7 :37 a . m. vf. 
1:47 p. m. m, d, 611. 
3:30 ]), m. f, 611, 
9:25 p . m. vf. 

]l.:35 p. lll. Vf. 
5:45 n. m. s, felt all 

ovcl' Hawaii. 
IJ:06n.111.vf . 
H:25 p. m. vf. 

July 

9-

10-

ll-

n 
12-

July 

4 :35 p . 111. vf. 
6:57 J. m. vf. 

8:49 p. u1. vf, felt in 
Pahaln. 
11:35 p. 111. vf. 

1:09 a . Ill, yf, 
1 :07 p. rn. vf. 
3:1.6 a. m. vf. 
8 :24 a. m. vf. 

]2:22 p. m. vf. 
1 :10 p. (ll. d. 
2:17 p. 111. yf 
4:5 a. m. vf. 
5:02 a. 111 . vf. 
4:25 p. 111. s, fl, a c­

~ompall'i d by rumble 

J:l-a 4 :37 n. m. vf. 
l] :0 a. m. vf. 
1l: 53 a. m. vf. 

14- '1 :23 a. m. s, 627. 
7:18 a. m. vf. 
9:12 a.m . vf. 
9:24 a . m. vf. 

1.5-

9:2- a. m. vf. 
9:5-l a. m. vf. 
1:59 p. m. vf. 
1, .-3 a. m. vf. 

i1 9:29 a. m. vf. 
11 :+2 a . m. vf. 
]2:49 p. 111. Yf. 

:1. 1:45 p. Ill. vf. 

:ind appreci,di lc yei:- 16-
ticnl motion. 

10 :31 p. m. vf. 
6:23 a . m. vf. 

:16 a. m. vf. 

) 

a 8 :3 a. m. vf. 
a 9 :11 a. m. vf. 

11:3(-i :t. 111. vf. 

9:02 )l. lll. vf. 
20- 5 :56 a. 111. vf. 

8:14 n. m. vf, 62, 
a 9:02 a. m. vf. 
a 9:55 a. 111. vf. 

a 12:31 p. Ji1. vf. 
11:57 p. m. s, f l. 

17- 1:27 a. m. vf. 
6:30a.111.f, fl. 

10 :09 a. m. vf. 

1:25 p. m. vf . 
G:25 p. m. vf, f, 

2]- 1:05 p . m. vf. 
62, a 10 :45 a. m. vf. 

a 12: 29 p. m. vf. 
rt J: 5t1J.m. vf'. 

7 :44· p. m. vf. 
18- :25a. m. vf. 

:52 ;l, Ill. S1 fl, 
19- 12:49 n . m, vf. 

a J : 2 a. 111. vf. 
a 1:4-J. a. 111. vf. 
a 1:50 a . 111. vf. 

2:00 a. u1. s. 
2:01 a. rn. vf. 
2:02 a. m. s. 
8:46 p. m. s, fl,_62. 

Teleseism 

22- +:58 n. m. vf, 62, 
ti :1 8p. Ill. vf . 
8 :01 p. m. vf. 

:02 p. m. vf. 
23-:i 8:06 a. m. vf . 

a 9:10 a. 111 . °1'.f, 
a 10 :)3 n. m. vf. 

8 :57 p. m. s, fl, 62, 
2-1-n. 8:00 a . m. vf. 

a :49 a. m. vf. 
a 11 :46 a. m. vf. 

:56 p. 111. vf. 
25- 1:16 a . m. f. 

2 :09 a. m. vf. 
a 8 :06 a. m. vf. 

J't1ly 7 ............ 3:51 a. m., moderate. 

Harmonic Tremor 
'!'h is type of t r rmoT was absent during J ul y. 

:M;icroseismic Motion 

26- 2_:2 p. m. vf. 
a 6:05 p. m. vf. 

27- 2:42 a. rn. s, fl, 619. 
a 8 :48 a. rn. vf. 
a 11:57 a. m. vf. 
a. 2:02 p. m. vf. 

2 - a :41 a. m. vf. 
9:24 n. m. vf. 
9 :41 :1. m. vf. 

30- 3:49 a. m. vf. 
:11 a. m. f, 613. 

0:51 a. m. v£. 
31- 4:38 a . m .vf. 

8:24 a. m. vf. 
8:31 n. m. vf. 
4:40 p. m. vf. 

'l'h e amplitude of microseisms wa · light tlnoughout the month. 

Tilting of the Ground 
By weeks, th is movement " ·as as f'ollows, expresscc1 ns :ingular ehm1ge anc1 

diTcttion of motion of the plumb line: 

June 28-July 4 .. . ......... 0.6 second W. 
5-11 ......... . .. 0.2 seconc1 NNW. 

L -1 ............ 1.0 cconc1 WSW. 
l 9-25 .. . .. . .... .. 2.1 secOJH1s NE. 

26-Aug. 1 . .. . ........ 0.2 seconcl W, 

T. A. JAGGAR, 
Volcm10logist. 
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.July 24. At 5 p. m . a hairl i11 e of fresh Cl'acking was observed across the 
l'Ond anc1 for a sh o1t cli tanc on each side 11em· the auto 1i:uld11g pl:Lcc. Va11or 
f rom t h 1·im Cl' :tcks was abuncl:int. 

.July 27, At 10 a. m. '.Ill an1lr1 nche occurr ec1 at the pinna Jes cast of th 
:ou th station :rnd at 10 :15 a. m. nnot,her on the northeast side of the pit. 'l'hcrc 
y:ns some rock Jllotio11 at otl1 cr timee but ge11crall y the pit was very quiet. New 
flags wcro set up 11ortheas t a11d northwest. 

.July 28. At 11 n. m. duri11g surveys on t he west rim of Kil::tuca crater a 
cloudburst of n1in f ell there rn aldng a ronr on the lower Uw lrn'.1una t rra,;cs 
:rn cl send ing cascades of mud over tlic Jiff. A vapor cloud hung ever the pit. 

.July 29. At 8: ~5 :i. m. the wall s of the pit w re red from the heavy wct­
tin•> with rain water, t he north si ll an c1 west boss remaining drier than t he rest. 
He~vy fresh :walanc l1c materi:::.l lay dry on the northeast talus under the 
midc11c of the 11 0,rth sill wei1t of th big rlykc. Abov e t.h i wa · a strip1 eel 
area of wall in a vertical bancl extrncling h:iJf way up to the r im. At 9 :15 
a. m. an avalanche lt ,,·e fell athwart the bright rod deposit making red clust. 

mall falls were beard NW ni1 l Vv, tho lattc1· as though inside the rift tmrn cl. 
Ou the previous night the scismograms hnd exhibited :i qunl'ter hour of hnr­
monie trnmor os though pos, ibly t-h,e southwest rift w ere in motion. A yell ow 
patch was Sl}en to be devclopjng in the upper pnrt of the north wall where 
fonnerly the;·e was f ume . 

.July 30. At 4 p. m. thern w:-is fresh white stain on the rn ·t sicl of the 
floor, some small slides occunec1, and new fragments ha.cl fallen on the northc:tst 
tal us. 

SEISMOMETRIC RECORD 

Durillg tho month enclec1 midnight July 31, 19251 109 local oarthquakcr. 
ant] one telescism were rogjstered at the Obscrvrttory. These and other earth 
movements aro exhibited below. Time is 1-fall'aii:m Standard, 10 lt., 30 m. 
slower than Greenwich. 

Abbreviations have m eanings as follows: vf=very feeble; £=feeble; 
s=slight; . m=model'at~; . d . inst'.·uments di mantled; _f l=felt locally; 6=in­
clicat d distance to or1gm rn mile ; and a=a peculiar type of tromor that 
builds up o-1·adual1y without phn cs, ro11tinnes longer mid with less r amplitude 
titan ol'Clin~ry lo ca i e:ll'thqunk s of similar i11tensHy. 'l'her ·is a lose conclation 
between these trcmol's and t he occmTonce of n,·ala nchcs at Halcmnumau. 

Local E-a:rthquakes 
July 

1-

2-

5-
6-

7-
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4 :10 a. m. vf. 
7: 06 a . m. vf. 
9:31. ::t. lll, Vf. 

10:57 p. m. vf. 
11:l(J p. m. vf. 

3:33 p. m. vf. 
1:30. a. m. vf. 
7:55p. m.s, 622. 
7 :37 a . m. vf. 
1:47 p. m. m, d, 611. 
3:30 ]), m. f, 611, 
9:25 p . m. vf. 

]l.:35 p. lll. Vf. 
5:45 n. m. s, felt all 

ovcl' Hawaii. 
IJ:06n.111.vf . 
H:25 p. m. vf. 

July 

9-

10-

ll-

n 
12-

July 

4 :35 p . 111. vf. 
6:57 J. m. vf. 

8:49 p. u1. vf, felt in 
Pahaln. 
11:35 p. 111. vf. 

1:09 a . Ill, yf, 
1 :07 p. rn. vf. 
3:1.6 a. m. vf. 
8 :24 a. m. vf. 

]2:22 p. m. vf. 
1 :10 p. (ll. d. 
2:17 p. 111. yf 
4:5 a. m. vf. 
5:02 a. 111 . vf. 
4:25 p. 111. s, fl, a c­

~ompall'i d by rumble 

J:l-a 4 :37 n. m. vf. 
l] :0 a. m. vf. 
1l: 53 a. m. vf. 

14- '1 :23 a. m. s, 627. 
7:18 a. m. vf. 
9:12 a.m . vf. 
9:24 a . m. vf. 

1.5-

9:2- a. m. vf. 
9:5-l a. m. vf. 
1:59 p. m. vf. 
1, .-3 a. m. vf. 

i1 9:29 a. m. vf. 
11 :+2 a . m. vf. 
]2:49 p. 111. Yf. 

:1. 1:45 p. Ill. vf. 

:ind appreci,di lc yei:- 16-
ticnl motion. 

10 :31 p. m. vf. 
6:23 a . m. vf. 

:16 a. m. vf. 

) 

a 8 :3 a. m. vf. 
a 9 :11 a. m. vf. 

11:3(-i :t. 111. vf. 

9:02 )l. lll. vf. 
20- 5 :56 a. 111. vf. 

8:14 n. m. vf, 62, 
a 9:02 a. m. vf. 
a 9:55 a. 111. vf. 

a 12:31 p. Ji1. vf. 
11:57 p. m. s, f l. 

17- 1:27 a. m. vf. 
6:30a.111.f, fl. 

10 :09 a. m. vf. 

1:25 p. m. vf . 
G:25 p. m. vf, f, 

2]- 1:05 p . m. vf. 
62, a 10 :45 a. m. vf. 

a 12: 29 p. m. vf. 
rt J: 5t1J.m. vf'. 

7 :44· p. m. vf. 
18- :25a. m. vf. 

:52 ;l, Ill. S1 fl, 
19- 12:49 n . m, vf. 

a J : 2 a. 111. vf. 
a 1:4-J. a. 111. vf. 
a 1:50 a . 111. vf. 

2:00 a. u1. s. 
2:01 a. rn. vf. 
2:02 a. m. s. 
8:46 p. m. s, fl,_62. 

Teleseism 

22- +:58 n. m. vf, 62, 
ti :1 8p. Ill. vf . 
8 :01 p. m. vf. 

:02 p. m. vf. 
23-:i 8:06 a. m. vf . 

a 9:10 a. 111 . °1'.f, 
a 10 :)3 n. m. vf. 

8 :57 p. m. s, fl, 62, 
2-1-n. 8:00 a . m. vf. 

a :49 a. m. vf. 
a 11 :46 a. m. vf. 

:56 p. 111. vf. 
25- 1:16 a . m. f. 

2 :09 a. m. vf. 
a 8 :06 a. m. vf. 

J't1ly 7 ............ 3:51 a. m., moderate. 

Harmonic Tremor 
'!'h is type of t r rmoT was absent during J ul y. 

:M;icroseismic Motion 

26- 2_:2 p. m. vf. 
a 6:05 p. m. vf. 

27- 2:42 a. rn. s, fl, 619. 
a 8 :48 a. rn. vf. 
a 11:57 a. m. vf. 
a. 2:02 p. m. vf. 

2 - a :41 a. m. vf. 
9:24 n. m. vf. 
9 :41 :1. m. vf. 

30- 3:49 a. m. vf. 
:11 a. m. f, 613. 

0:51 a. m. v£. 
31- 4:38 a . m .vf. 

8:24 a. m. vf. 
8:31 n. m. vf. 
4:40 p. m. vf. 

'l'h e amplitude of microseisms wa · light tlnoughout the month. 

Tilting of the Ground 
By weeks, th is movement " ·as as f'ollows, expresscc1 ns :ingular ehm1ge anc1 

diTcttion of motion of the plumb line: 

June 28-July 4 .. . ......... 0.6 second W. 
5-11 ......... . .. 0.2 seconc1 NNW. 

L -1 ............ 1.0 cconc1 WSW. 
l 9-25 .. . .. . .... .. 2.1 secOJH1s NE. 

26-Aug. 1 . .. . ........ 0.2 seconcl W, 

T. A. JAGGAR, 
Volcm10logist. 
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All exchanges, gifts to library, news notes about Pacific volcan.ic aud 
seismic events, and corre pondence shoulcl be addre sed HAWAIIAN VOLCA~"O 
OBSERVATORY, Volcano Hou e, Hawaii. 

The Observatory is operated by the U. . Gcoloftical Survoy, aucl its work 
is supplementecl by the Hawaiian Volcano Research Association. The main 
tation is on tbe northeast rim of Kilauea Crater. Suborclinate seismograph 

stations are o-perated by the Re earch Association under the clfrection of the 
volcanologist in Koua, Hilo and Hilea. 

The Kilauea station operates horizontal pendulums of the Bosch-Omori type 
and receives time by wireless from the Honolulu Naval Station . Observatory 
Lat. 19° 25' 54-.2" ".; Lo11g. 155° 15' 39.2" W.; Elevation cellar 1214.6 meters 
(3985 feet ) . The Hilo, Hilea aud Koua tations operate horizontal pendulums. 
Their seismograms are ent to the ObserYatory. 

The Hawaiian Volcano Research Association founclecl the Observatory in 
1911, tr:rnsferriug tl1e plant to the Government in 1919, but continuing coopera­
tion in experimental work by furnishing funds and apparatus and workers as 
needed by the Go,·crnment Volcanologi t . It is a corporation uncle,· the laws 
of Hawaii, goYernecl by a board of clirectors, ancl :financecl by the subscriptions 
of its members and patrons. Its aims aro identical with those of the Observa­
tory, namely (1) To keep r ecorcl of Hawaiian yoJcanism, (2) To attract vol· 
canologic specialists to Hawaii, and (3) To promote worlclwiclc knowleclge of 
volca11oes a11cl earthquakes ancl tho foundation of more volcano observatories. 
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VOLCANIC CONDITIONS IN AUGUST 

Activity of H a.lema.uma.u 
The beginning of August found the Halemauma.u pit at Kilauea a large 

quiet cauldron where no glow of magma bas been seen for a year. The last 
glow observed was a little incandescence in farge gabbroid iut:n1sio1;1 which 
arn still seen in the lower walls of the pit. In August of 192± they showed 
slight 1·cd glow in cracks and n surfaces peeled off by avalanches, -this being 
incandescence remnant from "·bat 11·as revealecl in the great engulfment and 
breaking away of t he walls that occurrecl during the explo ive emption of 
May, 1924. These bodies are still hot as shown by their dryness after rain. 
The last actual flowing ]aYa iu th e pit ended its activity just a year ago, leav­
ing n. rusty lava floor which till persists, overlapped by avalanche debri . 

For a week encling August 5 motion ht the pit was sHght. Even avalanch• 
ing was reduced to a minimum. There , ,·as some new red debris on the 11ortl1-
east talus. There were very high wind,, dry days and wet days but none 
of these p1·ocluced slicl:es. 

I n the seismograph cellar microseisnric moYcment became large August 1 
~ncl 2, and there were destructive sea waves on th coast due to northeast 
gales. For the ,rnek there were twe11ty-four local earthquake ancl tremor. , 
none felt . .Au earthquake fel t 011 Oahu, 9 :18 p. m. J nly 30, was not recorded 
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hcrn. Most of the locnl disturbances nppc:ned to originate f :ll'thcr nway from 
tho Observatory thnn Halcm::wmau, :rnd a shock at 8 :11 a. m. July 30 inclicatctl 
origin distance t hii-tecu miles. 'rilt was moderate to tho NN\.V. 

In the second week there ,vern cloven locn·1 sci rnic movem n ts of which 
five appe:ued •to be of the nvalanclte type. Most of the others wern very 
small, ancl from 01·igins ap parently more distant than the J)it. The pit showotl 
sulphur iu reasing· about t ho cnstern ,mu s uthcn1 edges of the bottom. Dur­
ing au iuspcctio11 of two homs th fore110011 of August 9 small aval:m hes 
averaged every fifteen minutes in interval from c1iffc1·ont parts of the wall. 
'rha.t morning a big slid hacl made a dust cloud vi iblo at a clistanco. This 
had fal len from the rnitlrllo of n ,e big 11orthC'nstc•rn ii,trusive sill so as to create 
a 11ew notch in the wall mid n ll<'W cone of talus below. 'rilting for the week 
ending August ] 2 nt the Observatory was moclernte , 'RE. 

Tho week c11di11g August ]!) was rcmarlrnh ly quiet both seismically and 
volcanically, 011ly ten carthqunkes bci11g recorded, n 11 small ,rncl unfelt. Also 
there was no tilt npart from the diurnal movement. Foi· five dnys front tho 
10th to the lJ-th thcl'IJ were no seismic movements at all. A clistant earthquake 
was registered 011 August 19 with judicntecl distnnce about 3000 miles. The 
only phcnomei1a. observed at 1hu pit w('l'o light slides, fresh whit<' sulphates in 
place aJHl n little :frosh -str ipping of tho waJI. ']'ho so11t-hwcst-1·ift tunnel was 
obscrvccl to he more filled with debris than formerly . A sulphur ·mell at the 
southcnst cclge of tl,e J)it wns 11oticod August 18. 'rhc1·0 had h en very little 
of this odor lately, ancl the hyclrogon ·ulphiclc o for, whic·lt a year ago was strong 
even mjles flll'ay to lcownrcl, was now 110 longer 11oti ·ed . 

During 1 h · next week the 11it when Yi ·ited was almost pcrfo(·tly still. 
Fift en em·thqunkcs were n•gistored, two of which on August 19 inclic:Ltcd an 
origin forty-0110 miles away, OHO of them felt in Ililo and Kohaln. Four of 
the tremors wcr<> of the avalaneho type. '.l'ilting wns very slight to the north. 
At 4:05 a. rn. August 21 n bright mot.oor was ol)sc1·,· d nt Kilnuoa, Kolrnla 
and Konn. 

At the e11il of Hi<' month 1·cam wns hravy on tho talu cs after much rain 
and blue f urn was mingl d with it nlong the cast cclgo of the floor. Fi·csh 
clebri fell on th 11ortht•n1 slopes, :mrl an upward directed cnvcrnous bole was 
seen to be cleveloping in tl1c wall nbovc the northwest talus. 

There was a vc1·y notable clevelopment of spasmodic tremors increasing 
about optomher 1. :E'or th week C'11di11g September 2 th scismogrnms showo(l 
twenty-seven local cartl1quakos mi ll thirty-six of these tremors. x:rono of t he 
oisms was f lt hero. A ·hock nt 9:03 p. m., Angu t 2 , liacl indicated clis­

tanc - to ·?lll''e fo1:tJ'.•.thrco miles ::mcl \\ras plail_tly felt _i11_Kona . One on August 
2!) had chstancc rncl1catetl at twenty-nv nnles. 'r1ltmg wns slight to the 
northeast, th is b i ng 1 h s a son for dcvelopmcn t of Jl ortherly tilts . 

J OURNAL, AUGUST, 1925 

August 1. Fxom lO to ] 2 a . m. tlte1·e was stro11g northeast wincl blowing 
clust all over K il auea •rntcr nncl Kau Dcsc1·t. No big s licles occun·cd, i n 'the 
pit. An inspection of tho southern terrnce of Uw luthuna Bl uff clisoovo1· cl 
tl1e re ma11y large fn1gml'11ts ancl impact 11its thrown out from Ralemaum::m 
in 1924. 

August 2. · At 10 ::i. m. cluri11g n sho rt visit only ono Hlight movement of 
rock was hoaHl. 

August 3. From 9 to J2 a . m. th re was high winrl but only one sl iclo 
was heard in tho pit. A whitish p:itclt was obsNvod at the top of the sto,L11 ti11g 
a1·en on tho south talus. It was 11oticeaulc thnt the y<'llow color of sulphur in 
tl10 bottom deposits is limited to the ,·outhonstern half of tho pit. 

August 4. During a long day pent in surveying nt the pit 1·im only tr ivial 
small licles wel'o J1eal'(l and vapor jets were small. Tho w athor was dry a nd 
Slllllly. 

August 5. At 2 p. m. there \\·as 110 chmige and no slicks occu1'J' cl. 

G4 

August 6. The sulphur on the cast f\ool' a11d east talus aPionrod a little 
more ::ibunclnnt. A visit to the 1920 chnsm in the clcsert showed that th sur­
face a h of 1924 was be~ng wa hed allCl blown away leaving much thinner 
J::iyers than at first . 

August 7. At 7 :30 a. m . a cloucl of avalanche clu.st rose from the pit. 
August 9. A big avalnnche cloud at tl1e pit was reporte I in t he morning, 

From 9 :30 to 11:30 a. m. eight sliclcs of small size were observed, of which the 
t wo lnrgcst f !I from the r cl or upper l)Ortion of the west boss; fom fell from 
tho middle ancl west parts of tire north sill; and two f1·om the south corner 0£ 
tho pit. It w::is a calm morning and light airs started noi y wbil'l1Yn1tls at hot 
erncks 011 the southwc t rim of the pit. Tlrnse made a blowing noise such 
as might easi ly be mistaken for a steam jct in t he pit. A sulphur spot ancl 
whitened are;i 1yas clefinitely getting brighter colorecl at the base of tho cast 
talus. Tho caving aw:iy of tho wall uncler the northeast station hall developed 
01L t he face of tho rlitl' a vol'tical half- ·haft or gl'oovo stnined wjth sulphur, 
of arc curvatmo in plan l ike t ho remnant of a ve1·tical tube. 

\.Vest bf this place on tho no1·thoast rim there was a notch er atcd by . t ho 
caving in and subsidence of a largo bloek of th rim rock where an upn_ght 
raveru pitchino- down at a hicrh angle , as cliscove1·ecl some months ago. Farther 
down the wall~'lt th~ lowest 0 ag of the north sill coulcl be seen the largest fresh 
lJl'eak in the pre cut 11 it wa ll. 1'his was a place tlrnt hacl scalocl off shaped 
like the hollow of a clam shell ancl extencling 300 feet up the wnll from the .top 
of t he sill. Below was a c011e of fresh 1nnplish talus in largo blocks reaching 
vertically J1alf way a ,· ro ·s the thich1c s of the sill . The talus a_l l .ar ouncl_ wa · 
reclclened with tho dust of avalaueli 'S nt this place, th 1·ednoss being occas1o_ned 
by a bed 0£ very b1·ight red oxidized material at the foot of tho ::rne1eut 
fossil talus the cross-section of which OYerlics the sil l. 

August 10. At 3 :30 p . 111. to nn observer standing on the northeast rim 
a slight boom ,,·as heru-rl unclcrgrom1d without any perceptible earthqmtke and 
a few rocks fell in the pit. 

August 11. At 3:30 p . m . no slicks o ·curro~, but tho north talu appeared 
to h :we been aclcl <'cl to. 

August 1·2. 'l'ho pit was very cl 'fl!' :111Cl no tbanges appe:ned. . 
Augiust 13. At 3 l · m . there was a little sliding at tho west bo s.. ~he m~hu 

over tli • 11orihwC'st talu liad lost its forn101· overhang that hacl made 1t a loud 
of cavern and there was fre sh clohris b low. 

August 16. At 3:30 1), m. tl1e weather was rainy, there was the usual in­
crease in vanor, :incl t ho pit was quiet. 

August 17. In the forenoon the pit was very quiet anll clry. H"iuclly an_y 
Y::tpor conduHsod al ove the south talus. Seen from the nortl,east rim 0£ the pit 
the upper tunnel of t ho soutlrn°ost rift in the wall of the l)it appeared more 
filled up in its bottom pnrt thnn fol'morly . .. 

August 18. At 5 p. 111 . there was a smell of sulphur at the southeast rim. 
At a steaming patch in tho centel' of the bottom area white sulpliates appeared 
tc be fl' sh . 1'horo wm· 110 signs of new debris on tho talus slo1)es. 

August 19. At 2:RO p. m. some light sliding during a qual'ter hour wns 
hearcl twice from th<> nol'tlrn·c t wnll. T h re ·hacl beeu f resh stripping of tho 
we t wall ovot· the north end of the we t bos:. At the south sido of the bos 
an l also on the northea,;t 11·nll there were fresh ,rhite stains. 'rhero was little 
bottom stcnm except at the west pocket. 

August 21. At 10 D. m. the pit \\·as dl'y allcl st ill ancl gave one the impression 
of bein"" mor motion] ss thnn at any time siJ1co the explosive eruption. There 
were n(; ch:ingos r1ncl 110 slicle . 

August 22. 111 tho forenoon th yello,,, spot nt tho ba e of t·he east tnlu 
nppearnd to be brighter than before. 

August 25. At 10 n. m., aftei· rain, steam in the pit was abunclant ancl rising 
:ibove the rim :incl the inner w:1!1s were l'Omarkably reel. 

August 27. At. 2:45 p. m. the pit wa rniny n.ncl tcamy and steam ros . nt 
the northeast talu as well as at the u unl places south, w st :1ncl center. Blue 
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hcrn. Most of the locnl disturbances nppc:ned to originate f :ll'thcr nway from 
tho Observatory thnn Halcm::wmau, :rnd a shock at 8 :11 a. m. July 30 inclicatctl 
origin distance t hii-tecu miles. 'rilt was moderate to tho NN\.V. 

In the second week there ,vern cloven locn·1 sci rnic movem n ts of which 
five appe:ued •to be of the nvalanclte type. Most of the others wern very 
small, ancl from 01·igins ap parently more distant than the J)it. The pit showotl 
sulphur iu reasing· about t ho cnstern ,mu s uthcn1 edges of the bottom. Dur­
ing au iuspcctio11 of two homs th fore110011 of August 9 small aval:m hes 
averaged every fifteen minutes in interval from c1iffc1·ont parts of the wall. 
'rha.t morning a big slid hacl made a dust cloud vi iblo at a clistanco. This 
had fal len from the rnitlrllo of n ,e big 11orthC'nstc•rn ii,trusive sill so as to create 
a 11ew notch in the wall mid n ll<'W cone of talus below. 'rilting for the week 
ending August ] 2 nt the Observatory was moclernte , 'RE. 

Tho week c11di11g August ]!) was rcmarlrnh ly quiet both seismically and 
volcanically, 011ly ten carthqunkes bci11g recorded, n 11 small ,rncl unfelt. Also 
there was no tilt npart from the diurnal movement. Foi· five dnys front tho 
10th to the lJ-th thcl'IJ were no seismic movements at all. A clistant earthquake 
was registered 011 August 19 with judicntecl distnnce about 3000 miles. The 
only phcnomei1a. observed at 1hu pit w('l'o light slides, fresh whit<' sulphates in 
place aJHl n little :frosh -str ipping of tho waJI. ']'ho so11t-hwcst-1·ift tunnel was 
obscrvccl to he more filled with debris than formerly . A sulphur ·mell at the 
southcnst cclge of tl,e J)it wns 11oticod August 18. 'rhc1·0 had h en very little 
of this odor lately, ancl the hyclrogon ·ulphiclc o for, whic·lt a year ago was strong 
even mjles flll'ay to lcownrcl, was now 110 longer 11oti ·ed . 

During 1 h · next week the 11it when Yi ·ited was almost pcrfo(·tly still. 
Fift en em·thqunkcs were n•gistored, two of which on August 19 inclic:Ltcd an 
origin forty-0110 miles away, OHO of them felt in Ililo and Kohaln. Four of 
the tremors wcr<> of the avalaneho type. '.l'ilting wns very slight to the north. 
At 4:05 a. rn. August 21 n bright mot.oor was ol)sc1·,· d nt Kilnuoa, Kolrnla 
and Konn. 

At the e11il of Hi<' month 1·cam wns hravy on tho talu cs after much rain 
and blue f urn was mingl d with it nlong the cast cclgo of the floor. Fi·csh 
clebri fell on th 11ortht•n1 slopes, :mrl an upward directed cnvcrnous bole was 
seen to be cleveloping in tl1c wall nbovc the northwest talus. 

There was a vc1·y notable clevelopment of spasmodic tremors increasing 
about optomher 1. :E'or th week C'11di11g September 2 th scismogrnms showo(l 
twenty-seven local cartl1quakos mi ll thirty-six of these tremors. x:rono of t he 
oisms was f lt hero. A ·hock nt 9:03 p. m., Angu t 2 , liacl indicated clis­

tanc - to ·?lll''e fo1:tJ'.•.thrco miles ::mcl \\ras plail_tly felt _i11_Kona . One on August 
2!) had chstancc rncl1catetl at twenty-nv nnles. 'r1ltmg wns slight to the 
northeast, th is b i ng 1 h s a son for dcvelopmcn t of Jl ortherly tilts . 

J OURNAL, AUGUST, 1925 

August 1. Fxom lO to ] 2 a . m. tlte1·e was stro11g northeast wincl blowing 
clust all over K il auea •rntcr nncl Kau Dcsc1·t. No big s licles occun·cd, i n 'the 
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small licles wel'o J1eal'(l and vapor jets were small. Tho w athor was dry a nd 
Slllllly. 
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August 6. The sulphur on the cast f\ool' a11d east talus aPionrod a little 
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face a h of 1924 was be~ng wa hed allCl blown away leaving much thinner 
J::iyers than at first . 
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whitened are;i 1yas clefinitely getting brighter colorecl at the base of tho cast 
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raveru pitchino- down at a hicrh angle , as cliscove1·ecl some months ago. Farther 
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vertically J1alf way a ,· ro ·s the thich1c s of the sill . The talus a_l l .ar ouncl_ wa · 
reclclened with tho dust of avalaueli 'S nt this place, th 1·ednoss being occas1o_ned 
by a bed 0£ very b1·ight red oxidized material at the foot of tho ::rne1eut 
fossil talus the cross-section of which OYerlics the sil l. 
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a slight boom ,,·as heru-rl unclcrgrom1d without any perceptible earthqmtke and 
a few rocks fell in the pit. 
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to h :we been aclcl <'cl to. 

August 1·2. 'l'ho pit was very cl 'fl!' :111Cl no tbanges appe:ned. . 
Augiust 13. At 3 l · m . there was a little sliding at tho west bo s.. ~he m~hu 

over tli • 11orihwC'st talu liad lost its forn101· overhang that hacl made 1t a loud 
of cavern and there was fre sh clohris b low. 

August 16. At 3:30 1), m. tl1e weather was rainy, there was the usual in­
crease in vanor, :incl t ho pit was quiet. 

August 17. In the forenoon the pit was very quiet anll clry. H"iuclly an_y 
Y::tpor conduHsod al ove the south talus. Seen from the nortl,east rim 0£ the pit 
the upper tunnel of t ho soutlrn°ost rift in the wall of the l)it appeared more 
filled up in its bottom pnrt thnn fol'morly . .. 

August 18. At 5 p. 111 . there was a smell of sulphur at the southeast rim. 
At a steaming patch in tho centel' of the bottom area white sulpliates appeared 
tc be fl' sh . 1'horo wm· 110 signs of new debris on tho talus slo1)es. 

August 19. At 2:RO p. m. some light sliding during a qual'ter hour wns 
hearcl twice from th<> nol'tlrn·c t wnll. T h re ·hacl beeu f resh stripping of tho 
we t wall ovot· the north end of the we t bos:. At the south sido of the bos 
an l also on the northea,;t 11·nll there were fresh ,rhite stains. 'rhero was little 
bottom stcnm except at the west pocket. 

August 21. At 10 D. m. the pit \\·as dl'y allcl st ill ancl gave one the impression 
of bein"" mor motion] ss thnn at any time siJ1co the explosive eruption. There 
were n(; ch:ingos r1ncl 110 slicle . 

August 22. 111 tho forenoon th yello,,, spot nt tho ba e of t·he east tnlu 
nppearnd to be brighter than before. 

August 25. At 10 n. m., aftei· rain, steam in the pit was abunclant ancl rising 
:ibove the rim :incl the inner w:1!1s were l'Omarkably reel. 

August 27. At. 2:45 p. m. the pit wa rniny n.ncl tcamy and steam ros . nt 
the northeast talu as well as at the u unl places south, w st :1ncl center. Blue 
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ulph ur smoke was mixed with the steam at those p laces where sulphur habitually 
deposits along the east edge of the :floor, and also at the ·south talus. Single rocks 
were heard falling towv.rcls the "\\·est. 

August 29. At 2:45 p. m. some rocl,s fell at the ttorthwest. The niche above 
the northwest talu was seen to be extending itself northward into a ca,,ern 
dh-ected upward. Fre. •h clebris Jay on the talus slopes NW, N and NE. The 
first two were red, and the latter gray from the colum11a1· rock of the north sill. 
Hi"her up at the northeast abo c the bend of th sill there appeared a heavily 
o;,,.'idized brick reel area. 

Au.,o-ust 30. At 2 :30 p. m. the pit was qnict except for isolated sm:iJI slides. 
Th ou thwcst and northeast talus cones ap1 eared to be growing in ,height. 

August 31. At 2:30 p . m. rocks we1·e in motion a little at the northern wall. 
A spot growing yellow appeared to be hot at a rocl ledge above the top of the 
sou th talus. Incli vi dual 110w fallen stones appeared on t.he northeast and north­
~1·cst talus heaps. Steam 1·0 e from the upper part of the face of the northwest 
wall. 

SEISMOMETRIC RECORD 

During the month e11decl miclnight August 31 1925, 94 local earthquake 
nncl one tel es ism w01· registerecl at the Observatory. The e anc1 other earth 
movcmei1ts ani exhibited below. Tim e i H:nrniian ·tandal'<l, 10 h . 30 n1. slciwer 
than Greenw:icl1. 

Abbreviations have meanings a follows: ,f=·ery feeble· :£=feeble; 
s=slight; 6,=inclicatccl di t:rnce to origi11 i11 miles; and a= peculiar type of 
tremor that builds up gradually without pha es continues longer and with 
le sm· amplitude than ordinary local earthquake of inillar intensity. There is 
a close correlation betwcC'n these tremors and the occun-euce of avalaucl1e at 
Hnlcmaumau. 

Local E,arthquakes 
August 
1- 1:08 p. Ill. vf. 

6:01 p. m. vf. 
11:59 p. m. vf. 

2- 1 :20 p. lll . vf. 
1:42 a . m. vf. 
3:33 a. m. vf. 

12 :-!8 p. m. vf. 
1:13 p. m. vf. 

4- J2:0l a. m. vf. 
12:28 a. m. vf. 

1:03 a . m. f. 
4 :37 a. m. vf. 
8:55 a. m. v:f. 

12:56 p . Dl- vf. 
l: 15 }J- m. vf. 
2:50 p. m. vf. 
7:02 p . m. vf, 

6- 12 :1 p. m. vf. 
2:41 p. 111. vf. 
9:25 p . m. vf. 

7- 7:22aa1n.vf. 
8-a 7:15 a. m. vf. 

a :2+ n. m. vf. 
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a 9:49a..m. vf. 
a 11:09 a . m. vf-

6,2. 

.August 
9-a 12 :41 a. m. vf_ 

2 :59 p. lll. vf. 
8 :13 p. m . vf. 

15- G:21 a. m. vf. 
9 :00 p. m. £, 6,3 . 

lfi- 4:31 p. lll. vJ'. 
17- 3·: 15 a. m, vf. 

11:21 a. m. vf. 
11:55 a. m . vf. 

1 - 6:33 a . m. Yf. 
5:01 p. m. vf. 

.19-a 1 :20 a. m. vf. 
5 :07 a . m. vf. 

August 
25- a 7:41 p. m. vf. 

a 7:49 p . m. vf. 
a 7:52 p. m. vf. 

7:56 p. m . vf. 
26- a 9 tremors between 

10 :30 and 11:15 a, m. 
28- 1:06 p. m . vf. 

6 :40 p. m. vf. 
6: 54 p. lll. Vf. 
7:03 p. m. vf. 
7 :49 p. Ill . vf . 
8:51 p. m. vf. 

11:32 a . m. , 6,41, felt 
9:03 p . lll. f, 643, felt 
Kona a.nd Honokaa. 
2 :42 p. m. £, 6,25 . in Hilo. 29-

3 :48 p . m. s, 6,40. 30- 11:17 p . m . vf_ 
11 :31 p. m. v--f. 

31- 12:03 a. m . vf. 
4 :20 p. m. vf. 

20- 5:29 a. m. vf. 
a 11 :25 p. m. vf. 

21- 5:02 a. m. vf. 

22-
23-
24-

6:0± n. Ill- vf. 
11:41 p. lll. vf. 

7 :49 a. m. vf. 
9 :40 a . m. vf. 
7 :26 p. lll . vf. 

l: 10 a . m. vf_ 
3 : 15 a . m. vf. 

:49 a. m. vf. 
10 :00 a . m. Yi. 

1 :13 p. m. vf. 
1:29 p. m. vf. 

a 14 tremors from 1 p. 
m. to 2:45 p. m. 
3:13 p . m. Yi. 



F ig-u l' C 20. P:inor :1111a t ak 11 in Au()'u t , 192:3, of the sum mit co11 e of :\fa una K ea, ( second from the left ) a nd t he pl en did weep of lacia1 moraines an d mutton-back 1ed a e left by the Dnly gl: ci r, ( 'cc O tob cl', 1925, 
DULLETI-:'\ ) . J:! -in l'h T11l'1tC'r-R ei t h L en., G-.filt er , Wrntten p :m chromatic film , ]!'32 tor , ½ econd exposure. Photo Emer ·on. 

Fi<Yurc ~l. ?>fauna L oa from th e ummit cone of :\falllla K ea howi ng t he flo o d. of lava fro m t he nol'tlic:isr rift, th e U11111t111la V:ill ey, n11cl tit 
t he ·umn1it cra te r Mokua\\'CO \\' co, lu1gu t, 1925. Photo Emer- ou . 

light 11otc hes of 



Teleseism 
August 19 . . .. . . . . .... 1:46 a. m., slight , 6 3000 miles. 

Harmonic Tremor 
This type of tremor wa not recorded in August. 

Microseismic ~otion 
'rh e amplitude of microseisms w:is moderate on August 1 and slight on 

ot,lter day . 

Tilting of the Ground 
By weeks thi movement was as follows expre scd as angular change 

and direction of motion of the plumb line: 

Augu t 2- ......... . . . 1.2 econds l\TW. 
9-15 . ... . . . . .. .. 0. second SSW. 

16-22 ... .. . . .. . . . 0.1 seconcl N . 
23-29 . . . . . ....... 0.7 second S. 

T. A . .JAGGAR 
Volcanologist. 
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Black spot shows location of Observatory. 

All exchanges, gifts to library, ne1rs notes about Pacific volcanic and 
seismic events, and correspondence should be addressed HAW A.HAN VOLCANO 
OBSERVATORY, Volcano House, Hawaii. 

The Observatory is opernted by the U. S. Geological Survey, and its work 
is supplemented by the Hawaiian Volcano Research Association. The main 
tation is on the northeast rim of Kilauea Crater. ubordinate seismograph 

stations are operated by the Research Association under the direction of the 
volcanologist in Kona, Hilo and Hiloa. 

The Kilauea station operates horizontal pendulums of the Bosch-Omori type 
and receives time by wireless from the Honolulu Naval tation. Observator;v­
Lat. ]9° 25' 54.2" N.; Long. 155° 15' 39 .2" W.; Elevation ceUar 1214.6 meters 
(3985 feet). The Hilo, Hilea and Kon a stations operate horizontal pendulums. 
Their scismograms are sent to the Observatory. 

The Hawaiian Volcano Research Association founded the Observatory in 
1911, transferring the plant to the GoYernment in 1919, but continuing coopera­
tion in experimental work by furnishing funds and apparatus and workers as 
needed by the Government Volcanologist. It is a corporation unde1• the Jaws 
of H:iwaii, governed by a board of directors, and 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 attract ,ol­
canologic specialists to Hawaii and (3) To promote worldwicle knowledge of 
Yolcanoes and earthquakes and the foundation of more volcano observatories. 
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VOLCANIC CONDITIONS IN SEPTEMBER 

Activity of H a!emaumau 

No. 9 

Dming Septemher th e m1111ber of small local earthqn nkes increased con­
si derably at the beginning of the month, but decreased the1·eafter. lide from 
the pit walls were omewlrnt more numerou t han in August, ancl some of the c 
were big enough to be beard at the Ob ervator,v. two miles away. There was no 
volcanic activity of any sort. Most of the tilti11g was wes terly, unnsua 1 for 
this seaso11. 

For the week encling entembe1· 9 slight falls of rock from the ,,alls of the 
pit were heard ever;v time H alemau ma u wns visited. and on one occasion there 
appP.ared to he more ulphm· gas of bluish color mixed with th steam at the 
sonth talu than usual. A little £re b debris was discernibl e on the southern 
taluses. 

FoT t.hi s week forty-four earthquakes anrl tremors of local origin were regi · 
tered. Of these two we1'(~ plainly felt in Paha la at 8 :24 p . m. ancl 10 :40 p. m., 
September 2. One , felt at the Observutory at 3 :34 p. 111., , eptemb r 5 had it 
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origi n d i t:rnce indicn t etl as t hi1·ty- 11 ine mi les. A. clist:rn t ear thquake macle a 
l icrh t r cod ou Se ptem ber 5. 'l'il t ing for the week was sli ght to the west. 

"Jt7 or t ho sccollcl week nothi11g 11C'w happe nect u ntil eptembe1· Jl w hen, about 
11 p . m ., t he ro:11· of a n avalanche wa h oarcl in t h e still n igh t air a ncl som what 
later m1other one. 'l'hc 11ext forenoo n t wo slides occurred in a half hour at 
t he n orth ea ·t wal l a ncl at 1 :45 p. m. came a larger slide t hat sent ur r1 con­
sidera b le d ust cloucl fro111 t he . ame pln re. 'l'h e weather at t his t ime :rnd :for 
most of t;l1 e week was hot an<l sul t ry, t he maxi mum temper ature reach ing 3 
clegroes J,'. , cptc n1bc1· H. On th at day an d t hen xt tlt ei-e wer somo slides. 'l' hc 
nrnny a,·rd :i nches of th year .have prnd ucecl vert ical striations o~ t he wal l. 

8 ixtcc11 se ismi • move ments were 1·egistcreil f01· t he week en clrn g September 
JG of whic h eight were of t he ava la 11 ·h e type, many of these occurring Se]?• 
te (n b r 12. T he re we re 110 percepti ble earthquakes. 'J' ilting was moclerntc SVi'. 

l•'ol' tl1e th ird wee k 110 cq ui 11ox effect [~Pl eared. 'l'h ere wa some . tripping 
of the ll(11·t h ,va li hy a ,·a l:1 11 h es, maldng red debris 011 t he talus from _t h e roclrn 
w st of t he 11oi-th. s ill , :rn cl l:ttol' the same ta lus was cover cl ·with wlute stones 
that h acl ro111c fro 111 t he si ll i tse lf. Ahout 1 n. m. , eptember 22, t h e roar of an 
avalan ch e 11·a. · hoa rd. A. ill ustrati ng l1ow m1stabl tl1e walls arc, stones t lnown 
by men ove1· t he no rt hwest r im 011 Septcmbc1· 22 started a slide sufficiently 
grnat t.o 111 :ike a small d ust cloud above th e pit. In cracks of th e wall itself at 
its base SSW blu ish vapor was noti ced. 'l'he pit most of th time was quiet. 

For ~h e wee>k cnil i ng SeptC'mbc r 23 11 iu c locnl a rthqual, s we1·e register ed, 
one of them folt in TT ilo Scpt.cmb"cr ) 7 nnd on of t hem :.ippeari11g to be an 
a valrrnch hea1or. Ti It w:is rno<lcrn.tc ESE. . 

'l' h c onil of i-,opte mbcr p 1·o cl uccd scveml ava l:rn clie.- b ig enough to send up 
dust clouds :111cl l oncl 011ough to be hear d nt t he Observnto1·y. Ten 'ar t hquakes 
,.vere registcl'Cd fo1· t he weel, e11 ling Septo ,ul er 30, t ine of t he avalanche type, 
ancl none p 1·ccptib lc. 'l'ilting was sl igh t to t h ·west. 

JOURNAL, SEPTEMBER, 1925 

September 2. At 2 :15 p . m. Halemauma u pit was dry and qui et. A little 
rock slipp <l from t he walls above ·t h e west t a lus. Somewh at fres h debris la:v 
on t h o ta lu s 1 11ea.th t he southwest- ri ft t u11ncl. 'l' h ere was 110 chan rrc on the 
1101·thern taluses :mcl the largest :1mount of bot tom steam was at t he west pocket. 

On t h e 11 ig ht proccrl i11g twelve spasmodic tremors wm· reg iste1·ccl, l ut they 
do not appear to have been caused by avalanch es. 

September 3. From 10 to Jl a. 111. a few rocks £ 11 from t he walls ancl t here 
was vapor nlong tl1e south side of t he hot dry patch t hat extcncls up a nd down 
the m.icldle of the south talus cones. 

September 6. Tn sunlig ht t h e fume on t he so ut h talus appeared bl ue and 
sulp h u1·ou in matk ed contrast t o t he l uster of th e whi te vapor risiu g at the wes t 
po·ck t. 

September 9. At 9 :30 a. 111 . t here were some very small slides. Th e weather 
was clry a11d t h e sout h talns fnme w:1s h:ucl ly v i ible. 'l'h e r egion uncle1· t he 
northeast stati.on exhi bited a stril)P cl wall and a little fresh clebris lay on t h e 
nortl1 rn talu ses. 

September 11. At about ] 1 p . m. an d again later avalanche noises were 
h ea r d from t he J it. 

September 12. F rom 10:30 to 11 :30 a . m. t he n ortheast wall was worldng 
nn il avnlnnchin g . A la rg slab at the top 11ear t h e n or theast statfo11 a1 pc::nerl 
rea dy to fa l l with notches workin g on both sides. T wo slide in a h a lf h oll l' 
from 10:30 to 11 occul'l'etl, nncl late l' at J :45 p. m. a l ar ger li cle sent up n clu st 
loud (th o sc is111ogrn m tlii s clay showed t hr e dist.i11ct avala n che tremors) . 'J'h o 

weath er w ns v ry hot :lll<l sult ry 0° F., w it h t hun cler i n t h e afternoo'J >. 
September 14. .t 3 p. 111 . 11 0 . li les occurred cl uri11g a stay of fretc n m inu tes 

at th e p it, h ut ,i ust l ofo t·o (lust had he n een Tisin g in t he l'Og ion o-C t he llO'l'th ast 
wa ll. At tl1 c noTth nst rn Joos slab some rock h:i.d peeled off. 'l 'h pit was, 
vory clear, still :rncl d1·y. 
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September 15. At 9 :15 a. m. t here was a . litt!e slidin g of fragments at a 
ro1111 ded sh elf w est of t h e low el' south west rift t unn el. Co a clitions w ere very 
d ry, there was almost n o team visible beside t h e ltl.l'ge clry sti·eak in t h e so ut h 
tal us ancl t he ma in vapor ing place was at t he west pocket. '£ here were w lu te 
salts' on th e ban k at t he base of t he sou th east wa ll. Ver tical str iation :i.re 
det ectable u p ::in cl cl own two-thil'ds of the south-sout hwest ,yall. A t 12:50 p. 111. 

avalanche dust r ose from t he pit. 

September 16. In t he fol'enoon t he I i t was tranquil. D m'ing two ho urs' 
work runnin g levels alon g t h e east edge of the pit th e observers heard no sli cles 
and th ere was n o chnnge in t he bottom. 'l'he fore noo n light showecl ver tical 
grooving up and · clown the no1· tl1 wall like tha.t observed on t he p revious 
clay SSW . T his groo vin g is probably a striation clue to past slides; 'the slides 
tend to fall for weeks in th e sa me p laces and so mill the lowe r w alls vcl' tically. 
Oblique l igh t brings out t hese millings. 'l'here a r e, h owever, ver tical col umnar 
join tings in the lava l1eets which arc easily mistak en fo r t he striations, b ut t he 
latte1' cross two or more sheets in com mon . 

September 19. At 4 p. m. a new avalanch e notch was seen in t he wall 
11ext ad j acen t to and west of t h e west hor n of t he north sill ; fresh i-ecl deb ris 
lay belo w. After d rizzling rains steam hacl returned to t he so ut h talul:l. 

September 22. At 9 a . 111 . b luish vapo r was o·bser vccl at rock cracks at the 
base of t h e sout h -so ut hwest wall a longside of t he w est lope of the south west 
talus. Two slides on th e nor th :rncl northwes t wall s of the pit were generat ed 
by men who were walking arouncl the pit and thrnwing bowlclers over t he rim ; 
one of t hese s lides was big en ough to make a clust loud .t hat rnse above t he 
rim t hus sh o" ·ing how clclicately a l j ustecl to sliding are t he walls of the pi. t . 
An ' avalanche was heard ab out 1 a. rn . of th i. clay at t he Observatory, t h e 
night being calm. 

September 23. At 9 a . m. th e1·e was n ew clry debris 011 t he west sicle of t h e 
11orth tal us. T hese fragments appearecl to have co me from t he west horn of t he 
nor th sill for t he rock of t he horn wa . b r olrnn inward ancl freshly shaped. 
A.bout 9 p. m. avalanche roar oc ·unecl. 

September 24. At 7 :50 a .. m. a cl ust clo url r ose fro m a cons iclcra ble nor t hern 
avalanch e a n d at 8 :50 n. m. on e was hRervccl at t h p it over t h e west en cl of th e 
north sill. 'l'hc wnll h:1cl been fres hl y str ippecl all t he wa._y up to t he r im at t he 
gulch west of t he north statio.n. l ~cw r ed dust lay on the no rth _wc~t wnll a nd 
th e tal us slopes below. Th e Tock 110xt to th e west l1 orn ~f t he s ill 1s very !·eel 
and was th e source of t hi · dust. T he nor t hcn1 wall contrnuecl to wo ,·k rlunng 
t h e for enoon. At 9:20 a. m. t here wns a fa ll of rock from t h e very top of t he 
wall west of the 11 01·Lh station making a reel cauliflower d ust clouc1. 

September 26. At 9:20 a. rn . an 1 t hereafter slides occurred above th e w est 
hom of th e north . ill a11cl 011e strong :walanch e exhibite 1 ve rt ical col ulll ns of 
caul iflower lust like some of th e photographs of the onte r part of t he H a lc­
rnaumau explosion cloud 11ea1· i ts. base, t:1k cn b)'. M~.ehar a fro m Uwcka hm:n 
May 18, 1924. T he wall is so steep and o~erh angu1g below t he top of t he si ll 
that all t he 1·ocks fa ll clear aml the ve rtical dust col um11 wern made by a 
train of powcl r as incl iviclual stl'eams of bowlilers asca cl ecl out in to the air 
and entrai11 cl the clust afte r t hem. 'l'hi e:..-plrtins t h e Macbara ph otorrraph ; 
streams of fall i ng howlcle r · in in clivitl ual jets. In th e present i.ns_tance :1. cau li­
flower would boil out 011 t he ta l us :1s :ill t he c:1 ·caclcs of stones Int t he ground . 
No other ch nnges were observeil; there were spe ll s lasting fifteen or twenty 
minu tes wh en t he w:111 was quiet . .At J0:10 a . m. cl 11 st rose fro m th e J1 01·thra. t 
corner of t he ])it; :i.t 10 :45 a. rn. t her w ns a big ava lancl1 c at t he J1ortb; at 1:25 
p . m. anothel' dust clo uc1 aro c. 

September 27. P rom 9:ilO to JO a. m. t here was one smal l sliclc nt t he north. 
Reel cl u. t lay on t he tn. lt): no r th west ancl north . A yell ow SJ?ot high U[ t h C' 
no r t h wall had been revea lccl b,v slides a ncl :ippenr ecl so lfntn n c, b u t 11 0 f ume 
could he . eon . 
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origi n d i t:rnce indicn t etl as t hi1·ty- 11 ine mi les. A. clist:rn t ear thquake macle a 
l icrh t r cod ou Se ptem ber 5. 'l'il t ing for the week was sli ght to the west. 

"Jt7 or t ho sccollcl week nothi11g 11C'w happe nect u ntil eptembe1· Jl w hen, about 
11 p . m ., t he ro:11· of a n avalanche wa h oarcl in t h e still n igh t air a ncl som what 
later m1other one. 'l'hc 11ext forenoo n t wo slides occurred in a half hour at 
t he n orth ea ·t wal l a ncl at 1 :45 p. m. came a larger slide t hat sent ur r1 con­
sidera b le d ust cloucl fro111 t he . ame pln re. 'l'h e weather at t his t ime :rnd :for 
most of t;l1 e week was hot an<l sul t ry, t he maxi mum temper ature reach ing 3 
clegroes J,'. , cptc n1bc1· H. On th at day an d t hen xt tlt ei-e wer somo slides. 'l' hc 
nrnny a,·rd :i nches of th year .have prnd ucecl vert ical striations o~ t he wal l. 

8 ixtcc11 se ismi • move ments were 1·egistcreil f01· t he week en clrn g September 
JG of whic h eight were of t he ava la 11 ·h e type, many of these occurring Se]?• 
te (n b r 12. T he re we re 110 percepti ble earthquakes. 'J' ilting was moclerntc SVi'. 

l•'ol' tl1e th ird wee k 110 cq ui 11ox effect [~Pl eared. 'l'h ere wa some . tripping 
of the ll(11·t h ,va li hy a ,·a l:1 11 h es, maldng red debris 011 t he talus from _t h e roclrn 
w st of t he 11oi-th. s ill , :rn cl l:ttol' the same ta lus was cover cl ·with wlute stones 
that h acl ro111c fro 111 t he si ll i tse lf. Ahout 1 n. m. , eptember 22, t h e roar of an 
avalan ch e 11·a. · hoa rd. A. ill ustrati ng l1ow m1stabl tl1e walls arc, stones t lnown 
by men ove1· t he no rt hwest r im 011 Septcmbc1· 22 started a slide sufficiently 
grnat t.o 111 :ike a small d ust cloud above th e pit. In cracks of th e wall itself at 
its base SSW blu ish vapor was noti ced. 'l'he pit most of th time was quiet. 

For ~h e wee>k cnil i ng SeptC'mbc r 23 11 iu c locnl a rthqual, s we1·e register ed, 
one of them folt in TT ilo Scpt.cmb"cr ) 7 nnd on of t hem :.ippeari11g to be an 
a valrrnch hea1or. Ti It w:is rno<lcrn.tc ESE. . 

'l' h c onil of i-,opte mbcr p 1·o cl uccd scveml ava l:rn clie.- b ig enough to send up 
dust clouds :111cl l oncl 011ough to be hear d nt t he Observnto1·y. Ten 'ar t hquakes 
,.vere registcl'Cd fo1· t he weel, e11 ling Septo ,ul er 30, t ine of t he avalanche type, 
ancl none p 1·ccptib lc. 'l'ilting was sl igh t to t h ·west. 

JOURNAL, SEPTEMBER, 1925 

September 2. At 2 :15 p . m. Halemauma u pit was dry and qui et. A little 
rock slipp <l from t he walls above ·t h e west t a lus. Somewh at fres h debris la:v 
on t h o ta lu s 1 11ea.th t he southwest- ri ft t u11ncl. 'l' h ere was 110 chan rrc on the 
1101·thern taluses :mcl the largest :1mount of bot tom steam was at t he west pocket. 

On t h e 11 ig ht proccrl i11g twelve spasmodic tremors wm· reg iste1·ccl, l ut they 
do not appear to have been caused by avalanch es. 

September 3. From 10 to Jl a. 111. a few rocks £ 11 from t he walls ancl t here 
was vapor nlong tl1e south side of t he hot dry patch t hat extcncls up a nd down 
the m.icldle of the south talus cones. 

September 6. Tn sunlig ht t h e fume on t he so ut h talus appeared bl ue and 
sulp h u1·ou in matk ed contrast t o t he l uster of th e whi te vapor risiu g at the wes t 
po·ck t. 

September 9. At 9 :30 a. 111 . t here were some very small slides. Th e weather 
was clry a11d t h e sout h talns fnme w:1s h:ucl ly v i ible. 'l'h e r egion uncle1· t he 
northeast stati.on exhi bited a stril)P cl wall and a little fresh clebris lay on t h e 
nortl1 rn talu ses. 

September 11. At about ] 1 p . m. an d again later avalanche noises were 
h ea r d from t he J it. 

September 12. F rom 10:30 to 11 :30 a . m. t he n ortheast wall was worldng 
nn il avnlnnchin g . A la rg slab at the top 11ear t h e n or theast statfo11 a1 pc::nerl 
rea dy to fa l l with notches workin g on both sides. T wo slide in a h a lf h oll l' 
from 10:30 to 11 occul'l'etl, nncl late l' at J :45 p. m. a l ar ger li cle sent up n clu st 
loud (th o sc is111ogrn m tlii s clay showed t hr e dist.i11ct avala n che tremors) . 'J'h o 

weath er w ns v ry hot :lll<l sult ry 0° F., w it h t hun cler i n t h e afternoo'J >. 
September 14. .t 3 p. 111 . 11 0 . li les occurred cl uri11g a stay of fretc n m inu tes 

at th e p it, h ut ,i ust l ofo t·o (lust had he n een Tisin g in t he l'Og ion o-C t he llO'l'th ast 
wa ll. At tl1 c noTth nst rn Joos slab some rock h:i.d peeled off. 'l 'h pit was, 
vory clear, still :rncl d1·y. 
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September 15. At 9 :15 a. m. t here was a . litt!e slidin g of fragments at a 
ro1111 ded sh elf w est of t h e low el' south west rift t unn el. Co a clitions w ere very 
d ry, there was almost n o team visible beside t h e ltl.l'ge clry sti·eak in t h e so ut h 
tal us ancl t he ma in vapor ing place was at t he west pocket. '£ here were w lu te 
salts' on th e ban k at t he base of t he sou th east wa ll. Ver tical str iation :i.re 
det ectable u p ::in cl cl own two-thil'ds of the south-sout hwest ,yall. A t 12:50 p. 111. 

avalanche dust r ose from t he pit. 

September 16. In t he fol'enoon t he I i t was tranquil. D m'ing two ho urs' 
work runnin g levels alon g t h e east edge of the pit th e observers heard no sli cles 
and th ere was n o chnnge in t he bottom. 'l'he fore noo n light showecl ver tical 
grooving up and · clown the no1· tl1 wall like tha.t observed on t he p revious 
clay SSW . T his groo vin g is probably a striation clue to past slides; 'the slides 
tend to fall for weeks in th e sa me p laces and so mill the lowe r w alls vcl' tically. 
Oblique l igh t brings out t hese millings. 'l'here a r e, h owever, ver tical col umnar 
join tings in the lava l1eets which arc easily mistak en fo r t he striations, b ut t he 
latte1' cross two or more sheets in com mon . 

September 19. At 4 p. m. a new avalanch e notch was seen in t he wall 
11ext ad j acen t to and west of t h e west hor n of t he north sill ; fresh i-ecl deb ris 
lay belo w. After d rizzling rains steam hacl returned to t he so ut h talul:l. 

September 22. At 9 a . 111 . b luish vapo r was o·bser vccl at rock cracks at the 
base of t h e sout h -so ut hwest wall a longside of t he w est lope of the south west 
talus. Two slides on th e nor th :rncl northwes t wall s of the pit were generat ed 
by men who were walking arouncl the pit and thrnwing bowlclers over t he rim ; 
one of t hese s lides was big en ough to make a clust loud .t hat rnse above t he 
rim t hus sh o" ·ing how clclicately a l j ustecl to sliding are t he walls of the pi. t . 
An ' avalanche was heard ab out 1 a. rn . of th i. clay at t he Observatory, t h e 
night being calm. 

September 23. At 9 a . m. th e1·e was n ew clry debris 011 t he west sicle of t h e 
11orth tal us. T hese fragments appearecl to have co me from t he west horn of t he 
nor th sill for t he rock of t he horn wa . b r olrnn inward ancl freshly shaped. 
A.bout 9 p. m. avalanche roar oc ·unecl. 

September 24. At 7 :50 a .. m. a cl ust clo url r ose fro m a cons iclcra ble nor t hern 
avalanch e a n d at 8 :50 n. m. on e was hRervccl at t h p it over t h e west en cl of th e 
north sill. 'l'hc wnll h:1cl been fres hl y str ippecl all t he wa._y up to t he r im at t he 
gulch west of t he north statio.n. l ~cw r ed dust lay on the no rth _wc~t wnll a nd 
th e tal us slopes below. Th e Tock 110xt to th e west l1 orn ~f t he s ill 1s very !·eel 
and was th e source of t hi · dust. T he nor t hcn1 wall contrnuecl to wo ,·k rlunng 
t h e for enoon. At 9:20 a. m. t here wns a fa ll of rock from t h e very top of t he 
wall west of the 11 01·Lh station making a reel cauliflower d ust clouc1. 

September 26. At 9:20 a. rn . an 1 t hereafter slides occurred above th e w est 
hom of th e north . ill a11cl 011e strong :walanch e exhibite 1 ve rt ical col ulll ns of 
caul iflower lust like some of th e photographs of the onte r part of t he H a lc­
rnaumau explosion cloud 11ea1· i ts. base, t:1k cn b)'. M~.ehar a fro m Uwcka hm:n 
May 18, 1924. T he wall is so steep and o~erh angu1g below t he top of t he si ll 
that all t he 1·ocks fa ll clear aml the ve rtical dust col um11 wern made by a 
train of powcl r as incl iviclual stl'eams of bowlilers asca cl ecl out in to the air 
and entrai11 cl the clust afte r t hem. 'l'hi e:..-plrtins t h e Macbara ph otorrraph ; 
streams of fall i ng howlcle r · in in clivitl ual jets. In th e present i.ns_tance :1. cau li­
flower would boil out 011 t he ta l us :1s :ill t he c:1 ·caclcs of stones Int t he ground . 
No other ch nnges were observeil; there were spe ll s lasting fifteen or twenty 
minu tes wh en t he w:111 was quiet . .At J0:10 a . m. cl 11 st rose fro m th e J1 01·thra. t 
corner of t he ])it; :i.t 10 :45 a. rn. t her w ns a big ava lancl1 c at t he J1ortb; at 1:25 
p . m. anothel' dust clo uc1 aro c. 

September 27. P rom 9:ilO to JO a. m. t here was one smal l sliclc nt t he north. 
Reel cl u. t lay on t he tn. lt): no r th west ancl north . A yell ow SJ?ot high U[ t h C' 
no r t h wall had been revea lccl b,v slides a ncl :ippenr ecl so lfntn n c, b u t 11 0 f ume 
could he . eon . 
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September 30. The day was T:iiny and humirl with abundant steam in t he 
pit :111cl t he wall bright red in spots only, showing that t he light r:iin bring 
out t he redn e ·s a t only favorabl e localities. 

SEISMOMETRIC REOORD 

Du rin g th e month ended midnigut Septemb r 30, 1925, 102 local earth• 
quake and one teleseism were r eeord ed at t he Observa tory. These aucl oth er 
earth movements are exhibi t cl b elow. Time i Hawaiian Stanclarcl, 10 h. 30 min. 
slower than Gl·eenwich. 

Local E arthquakes 

Abbr viations hav e meanings as follows: vf=very f eeb le; £=feeble ; 
s = slight ; fl= felt lo •ally · ,6. = i11dicated distan ce to or igin in mil e ; and 
a = a p eculiar type of tr mor t hat builds up gradua lly without pha e, continues 
lo11ger and with lesser :implitu:l e than ordinary local ear t hquakes of imila1· il1-
tensity. Th ere ls :i, close correlation between th e e tremor and the occurren ce 
of avalanches at Halcmaumau. 

, eptember September 
1-a eight tremors 4- 6:49 p . m. d . 

11:35 a . m.-1 :10 6:52 p. m. vf. 
p.m . 5- l:40a.m. vf. 

a 8:33 p . m . vf. 2 :20 a . m . vf. 
8:36 p . m. vf. 2:21 a . 111. vf . 

:45 p. m. vf. 5 :56 a. m . vf. 
n. 8:54 p. m. vf. 3 :34 p. m. s, fl 6, 39 

9.04p.m. vf. 5 :25p.m. £. 
9:J9p. rn. vf. 6:32p. m. vf. 

a 9:29 p. m. vf. 6- 1:48 a. m. vf . 
al0 :01 p. m. vf. 1:49 a. m . vf. 

2- 4 . 22 n. m . v f . l :26 p . m . vf . 
4 :23 a . in. , ,f. 3 :42 p. 1.11. vf. 

a 4 :27 a. rn. vf. 3 :43p. rn . vf . 
4 :30 a . m. vf. 3 :45 p . m. d . 
5 :22 a . m. vf. 6:2 p. m. Yf. 
7 :01 a. m. v f . 11 :42 p. m. vf. 
2 :25p.m . vf. ll:44p. m. vf. 
4 :29 p. 111. vf. 7-- 7 :46 a. m. vf. 

:24 p. m. vf. 9:46 a. m . vf . 
10:40 p. m. vf. 12 :49 p. m. v f . 
10:58 p . lll, \'f. 5 :02 p. 111. Yf . 

3- 5 :18 a. m. vf. 8- :24 a. 111 . Yf. 
5 :19a. m. vf. 10:40a.m. vf. 
5 :20 a. m. vf. 10:H p . m. vf . 
5:2.- a. m. vf. 9- 2 :12 a. ut. v f : 

11:59 a . m. vf. 5:42 p. rn . vf. t,,. 2 
3 :16 p. m. vf. 5 :47 p. m. ,,f . 
3 :17 p. m. vf. 10- :55 a. m . ...- f . 

10 :38 I. m. vf. al0 :1 p. m. vf. 
JO :41 p. m. Yf. 11- 12 :18 p. m . Yf . 
11 :04 p. m. vf. al] :43 p. m. Yf . 

4- :4:3 a . m. vf. 12-a 2 :43 :i. 111. Yf . 

Teleseism 
Sept. 5- 6 :21 a. m. li ght. 

Harmonic Tremor 

eptember 
12- a 9 :16 a . m . Yf. 

9 :54 a. m. vf . 
a 1 :53 p. m . .f. 

5 :'1 p. m. vf. 
all :30 p . m. v£. 

H --a 3 :25p. m . -d. 
a 5:25 p. m . v f. 

16- 5 :07 a . m. vf. 
5 :37 a . m. ,·f . 

17- 9:53a.m. t,,. J2; 
felt in Hilo . 

2 :4.0 p. m . vf. 
11 :04 p . m. vf . 

I 4 :01 p . m. vf. 
19-all :43 a . m. vf. 

11 :09 p . m. vf. 
20-- l :3!p.m. vf. 
21- 1:43 a . m . vf. 
22- 4:53 a . m. vf. 
23- 1: 19 p. Ill. vf. 

9 :47 p . m. vf. 
2-!-a i :4.9 a . m. vf. 

a 
25-
26-

:52 a . m. vf. 
6 :57 a . m. vf. 
7: 39 a . m. vf. 

27- 5 :50 a. m. vf. 
:?9-- , :23 a. m. vf. 

:4 a. m. vf. 
10 :53 p . m. vf. 

30- 1 :40 p . 111. vf. 
3 :3 p . m. vf. 
4 :24. p . Ill . vf. 

Thi type of tremor w:is absent throughou t th e mouth. 
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Fig. 22. ="c 11· crurti on of S:111to riu in t he Gr ecian \. 1· ch ipclag-o. 
(Jour. Wa~h. A ·ad. J an . ±1 ]926.) Look ing west from Th c1·a to wa rds th e 
cen tra l isla u cl . S t nm explosions behind the 1-70 cone. Ancl esitc lriva 
form ed a 11 e w 1,i ll called Fo uque Kaimcui. P hotograp h tak n about 

eptembcr 3, 1925, fro m H . , . Wn hington. 

Fig. 23. Mikra K :1im e 11i, form cl in 1570. Looki ng to ,Ymd Th em. 
1'he 192;3 cniptio11 b ega n about August 1 a11ll fill ed t h ·trai t i11 t he 
fo1·egrnuncl ; i t st ill cout i1111 cs. , 'ee Voican L et te r, No ·. ±3 a11 cl :3 . 
From H. S. 1<V'ashington. 



( 

F ig. 2.J- . )l:iuna Kea, H:iw,ii. from the northe:1 ·t s lope of Manna 
L oa, look ing north. 'J'akcn rchrnary :!. 1924. :--hows t he glacial plateau 
and mora ines to the right of tl,c summit tone, the deep gulch lead ing 
therefrom, ,rnd the wash 1°lai11s extending off to the left. ::\I:tt111a L o:, 
lava flows fill the rest of the valk.,·. r orcgronnll is the great fissm·e­
eniption rift .of ~faunn L oa. Photo E'rnc ,·son. 

Fig. 25. Snow-co,·cretl ~[:tuna K ea from Kil:rnea obscn·:1to1·~·, takc11 
J a11u,1ry 31, lOJG. '!'he gh1e i:1I ,~ulc·h is to the left, :incl the rnorainie 
,·egion is the rough ro un t r.v at th e foot of the smooth summit c incler 
cones. Photo ·woocl. 



.. 

Micr oseismic Motion 
Tlie amplitucle of micro cism was sli ght during September. 

Tilting of t he Ground 
By week this movement w:1s as follow , expressed as angular cha nge and 

direction of motion of the plumb line : 

August 30- ept. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 second r. 
eptem ber 6- 12 . . .. .. . ...... ......... .. . .. ..... . 2.3 seconds , SW. 

13- 19 .. .... . ............. . ....... .. .. . 2.3 seconds E. 
20-26..... ... .. . . . . . .. . ..... .. ... ... . 1.6 seconds W. 
27-Oct. 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2 second ESE. 

T . .A. J.A'GG.AR, 
V olcanol o gist. 
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Black spot shows location of Observatory . 

.All exchanges, gifts to libra1·y, news notes about Pacific volcanic and 
seismic events, and correspondence shou ld be addressed H.A W .AH.AN VOLGA. 0 
OBSERV .A.TORY, Volcano House, Hawaii. 

The Observatory is operated by the U. S. Geological Survey, and its work 
is supplemeutecl by the Hawai ian Volcano Research Association. The main 
station is 011 the northeast rim of Kilauea Crater. Suborclinate seismograph 
stations are operated by the Research Association uncler the direction of the 
volcanologi t in Koua, Hilo and Hilea. 

The Kilauea station operates horizontal pendulums of the Bosch-Omori type 
nud receives time by wircle from the Honolulu Naval tatiou. Observatory 
Lnt. 19° 25' 54.2" N.; Long. 155° ] 5' 39.2" W.; Elevation cellar 1214.6 meters 
(3985 feet). The Hilo, Hilea and Kona stations operate horizontal pendulums. 
Their seismograms are sent to th e Ob ervatory. 

The Hawaiian Volcano Research .Association founded the Observatory in 
1911 transferring the plant to the Go,' ernmeut in 1919, but continuing coopera• 
tion in experimental work by furnishing funds and apparatus and workers as 
needed by the Government Volcanologist. It is a corporation under the laws 
of Hawaii, governed by a board of director , and financed by the subscriptions 
of its members and patrons. Its aims are identical with tho e of the Observa­
tory, namely, (1) To keep record of Hawaiian volcanism, (2) To attract vol· 
canologic specialists to Hawaii, and (3 ) To promote worldwide knowledge of 
,·olcanoes and earthquakes and the foundation of more volcano observatories. 
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No. 10 

Th Wl'itel' was privilegerl to visit the south flnnk and um111it of M:nma 
Kea from October ] 3 to ] 9 by kin r1 i11Yitatio11 of the M essrs . Shipm:n1 at Puu Oo 
cattle ranch, ome 6500 feet above sea level. 'l'h e ontstanding f eat ures of the 
upper slopes as compared with Kilauea, M::nma Loa ancl Huah lai arc the greater 
weatherin g, t renching and ·ig-n of age, the large size of th e cinder cones, the 
appearance o.f greater ,-iscos it:v of th lava fluna out of the cones i n twi tecl 
almonc1-sbapecl bomb , and the la rge glaciated nrca on t he summit plateau. The 
Java flow s seen ,vere all stiff na gcne1·~ll.• short. nnc1 emergent from under heaps 
of cinder at a ·one. Th e lo,rnr lava flows are b uried np by soil anc1 Yegetation 

· in the .forest·, anc1 there are deep, coar e black cinder becl trench cl by tream.· 
which 1·e emble those ou 'l'an talu.- ::rncl Rouncltop in H onol ulu. But evcr.vwbere 
on the mountain the sections 1·ev nl lava flows anc1 perhap in trnsive bodies, 



hal'd l'Od< nncl ash scctiou nrl.' 1•11r" 1111,I thin . 1'0 conti1111011H 111111 or u~li Hl'd ion, 
made of volca11ie 1111st, of R1wh lh li•lrnPss as t hose at the M11iill1 1111• 111' Kilan a 

i-atcr (30 I t•I) were nnywht•rt• , 111•11 1,.1· I hl' writer on :M :1111111 I,, r,, 'l'h is wa · 
" surprise, for th •r is an jmpl'PMMi1111 11 hroacl that Maun a J 1 11 ,.,111t•,I i I H ,·a 1·rcr 
with x11lo8iv t• ruption s, 111t•1111l11g 11Hh or "mixed" n1ptl1 111 11111• \ ',.s 111'ius. 
AU the c·onc• 'l'll were ma ,lt• l'ro 1u 1111:1 Jling and ficr ' :fou11t11l11 

, \ typi<-al (lllC Yisit cl WIIH l(11il,1111, bctwe 11 Falai ha 1111,i 11 1111 011, 'I Ids 
i · a ~ft•t•p, c•oJ1i1·a l gm eel hill , 111 l1 •11s l 100 l'r\'t hi gh, \\'ith Mo 111 ,, ,,, ,11 1,., Ill, , ,al ­
ley~ itl ils s lop•, 110 cr:1t1•1• 1111 l 11p, 11 1·11p ·rnter :· urroundc] hy 11 '111 1111!1 '1111111,,. ol' 
all sizra on its low<'r so ul lw rn 11 lop1 •, a11<l an aa flow from its lloll h11 I' I 11 rn h11s1• 
th:tt pours off to the eas t. Hl'I 11,,,,,,1 it anrl cones to the west 1111 •11• I 11 •·•· I ion 
cx1 osc·tl i11 au arroyo 12 or l .'i l'P1d thi,·k of black ciucl<.' 1·. Th 1·1• 11r, 1 "111111 '"'""'.i 
fully Ky11 1111 ctr i ·al •ones nn rl 1·11p~ 111•:11· it to th outh, o that f1n111 ll111 N111111111l 
of h'.11ik:1u 011 loolc s dow11 inln 1111• 1•up crater. 'lhc slo11c8 ul' 11111 1•11 11,, 111·, 
from :Hi to 40 deg,·•r, l'l'irl1•1tfl ,1 11t:1cl<' of pla tered ]av:~ fling nncl 11 ll'1 •J11•r lh 1111 
the :rngll' of re t of loo.I' 11111l,•ri11I. 'l'h<.' top of the hill is a, rath,•J' 1111111111 11 11 •11'. 
'l'he l'ock f rngrn ut· ou 111 1• Hl11p1 •~ 11th1•r tha11 bombs arc of bro l< 11 p11h111•l1111 111\'11, 
not JJurni ceoas anti havin g- lh1• 11pp1•:1rnnce of being t he l)rOkC'n u.J1 •1·l111111111l11 111' 
l'ath r vio l n t lava fount II i 11~ i 11 :i pasty melt, 11ot the light frot h,1' 11111 I 11il11 I 111' 
th e l\f:iu n:1 Loa fo unta i11~. 'l'Ji,. 111•11 of hlack eincler i diff rC'tli, 11ilh 11 11111 
upper surface, antl lookH 11~ thnu g-h it might have b u the wi111l ~unl,,,I 111, 11 
mulation of violc11 t ei11 rlt-r ~1111 t I 1•1· at · tli ·t:mce. 

The Daly Glacier 

Evi1lenc s of niwi• •ul 1,tl:u•i1•1·s 011 th!) top of )faun:, Kea in tlw for111 dii, •11 
0£ sto11,y 111orni11c•K 1111 ,I i1·1· M1·rnl1•hPd ledg s nncl howldcrs ha,• IW<'ll ul'"' l'I ,,,I 
sin·e l !l0!l. At, lh nt t i 11 11• thpy 11·t•rp dcscribetl by R. A . Daly . (A111 . ,lo11r. /-11• 1. 
J!llO 297; cio1H·t• Co11 HJ1<'t't11 H, l!lll, lZO; Pr· c. m . .A·ad . .Art ontl Ht•i, 1111., , 
)5 . ) 'J'hl• wrif1•r p.·plon•tl thl• •:<·< n<'s of the Daly glncicr, ancl in :uhl il io11, t,1 1111• 
othe r evi<lcn rs of 1,tl:1t•in I :11'1 ion, ilisc·over cl l:ng outwash plni 11 from I lw ghw111 I 
drai11ag on thP 1w11th Hll1tl hwPst fla11l, of founn KC'a at, clevh f io11M 11IH111I 
6600 feet. l3y th, l>a l,v gl:11•iPr is meant t h(' ice-cap t hat <:O\'(' r('tl th1• ~1111111111 
p la eau south or lhCI . u11111ail 1•onc.·. 'l'h<' sum mit flatt<'r area encl~ with II tli11I i11,·t 

boulder th;1t, dgt•H t11C' ro1111clish platcnu cov t'Nl with hig co 11 "s whi<·h foJ•R th,• 
mou 11 ta in . 'l'h HIOpt• lwlow i11 r<'a. to 30 cl gree or more. 'l' ho shoulcl1•1· iH 111 
about Lh a JO !iOO Fool ll'V<•I. App:1r ntly i11 ani•i nt. rlay · th gl:i cicr 011 t• 1·h1111 i.: 
this hould rr 1111!1 it ~ draina ge wept down 4000 feet to the pla in below. 

~ oth r morninps 111'<' clcscri bctl on the northern 1rnrts ·of the s ummi t orc:L 
(ucw p11J1<'rs or traw11ii :ihout tc-11 year · ngo, :trtirl hy vV . .A. Bt·yan) the ii'C'­
·ap 11111 s t, hn \" 1 ht•1•11 Htll't' n 0 1· e ig ht mil es aero s. ' l'ho J a l~• 1-(lu •ier wns ovc•1· 
three mil 'H long, 11011· l'l'Jl l'C'SC' nte(I by mutton -back l r<lg<' (roc h('S mout.01111 r~) 
lo11gatc-d t o tlw Hou1h-sc,ulhwest . . co red hc:l\7 ily in groove· an<l polishings, th r 

rock a smool h fn11·hvdoh•ritr whitened b, th weath 1· and more or le .. ('tl\'ere,I 
by rrulic bowld rH: ~' ho bowlcl rs are ub:rngular or rountl cl, and srrnt!•h l'd. 
Th e h aps of m orni ui c maiC'J·ial mnk big whitish piles hen.peel aloJ1g lh t' 111 \111 
tain hould t·. 'l'h lC'rlgc are curiously broken up and pluck d, as though h ~• 
t he fr czing nnd thawing of the snow ice of modern clay . There ar drai11:1gc 
gorg-es amid lh morain11s. The whitish glari:, t ed ar a is in marked ,•011 l r11N t 
to th 1· cl aa lava spttrs a 1tcl re] ci11d r roucs whic h bound it . 

.A t th l'C•lation in age hetwe n thl'S(' volcnni e ruption s 1u1<l I he• i;d111•lP1•, 
the upprr part of [h(' g lnc·i r appear cl to hav left cl bri that wa R ~•01mg1·1• I h:111 
t he summit co nes of tho mountain. , 'om<> lo\\'er lnv:i <·ones, ho11·Pvl' r, IIJ'I'"' ' r,,tl 
pa,rtio.lly to bury the gl11 ·i<'l' cl cpos its. Th .is i. a ma tte r tlrnt n • p:i1°<'H g1•ulogi,• 
mappin g. 

'l' h plain of g,•ay 1, l'Onnderl bowlders a11cl aHud nm b low i~ f 1111 rnllt•H lo11i:r 
in a we t-northw st clircC'tion from Kalai ha, the h p strtth,n, 1111!1 fo1·t h •1· 
in tho am cliroclion is nnothel' seri s of fl oorl plain·, at a Hlighll,v lo,1rr lrl"l'I, 
a bout fom· miles long. '!' ho width of the up]JC'l' wa sh Rlop t1- il. iM, of 1•011rH01 11111 
11 p rf •ct plain-is from thr e to five miles. It appl'n rH 1,01111l•1·f11l l_v 11 11 I, t•ov -
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e1·ecl with wincliJ1g tre:1111 cha nn •I of only n few f t dep1·es ion . 'fh c 1·e1· al 
i11 lh<•ir banks an upp<•t· two or three fc<'t or yellow or buff allu,·ium, ovct· coarse 
grnvol and s to11 · b low, Tb plain i COV<'l'l'<l wilh I.Jtwchy grn s ;rncl ·catter d 
ma111n ne tre s. 

Uphill th• sl rca 111 beds app<':ll' to co111· •rgc at a big diagonal gorg that l d 
~011·11 from the glacier, :rnd w 'St of thi.· ar oLhcr gorg s trenching t h • p rr:unid­
hko [:1c·r of the 111011nt:1111 below t he moraines. Home of th e plain :ueas are bor­
tl<' rcd h.v. tl.'l'l'u<·t•. t ho I, 1tggcst Juke s ho1:cs 1 co n ·isti11g of old nn floi1's reshape :L 
and pa_1·t 1ul ly ll u'.·iecl by flo od or lnk :1ct10J1 . Th e p lai ns ar ·o flat in place a 
to 1·em1111l 11 of playn~. Tho sto n s of th' flood phi in a1·e identical w ith t hos 
o( th t• glacier, and " ' ith 110thi11g cl e. 

'J'he big wash plait~ where i t :1 but against th s t CJ; fa e of the mountain, 
111:.tkl's n s ha rpl'I' :ingl rn prnfile th 11 n t he upper shon ldcr mnl·os with th ·tnnrnit 
pint au. 'l.'his upper lnn d i far from flat a nd is iHt rruptecl hy immcmso cones 
that appear indiviclually 00 to 1000 fe thigh 01· more. Th um mi t Jn ke i s a 
shallow pool ni about th head of the D:ily glacier . itc. zone of co nes toward 
th e lih C'l'Jl t:ttion K al:liehn s ugges ts lhc pr senco of an underlying rift li ne hea ded 
toll':ll'I IS ]{jl;iu :1. • 

'J'h tim of this glaci('r is usual l,1· r f,,1·r('cl to one of the g la •iul epo chs of 
lh norther11 hcmi p here, wl1en the equatorial occun lc•Yc\ was lower :rncl con­
seq uen tly H:tll'llii stoo1l hi gh<'r a11!l i ts top, :Ma1111a J<ea was colcler. In t h 
Aug n_st Bullcti11 _tll'o p:rnor.imi · photogr:qihs by Mr. EmcrAon nrn TCprocluc t1 
,· l1 owmg th <>laciatetl m1cl co n •-covered ·un1mit r •gi n o:f Mauna K ea aucl th 
w eep of flow down th e much yotmgcr volc::mic slope of Maun a Loa a e n 

from th summit ·one of Mauna Ken. T h first almo t reproduces tit track of 
th cr lacie r ~ho w~ng th cored l~clges in its path, the Jiu s of motlia l rnoraine, 
and th n cYe rC'gton above. It w11I be sc Jl that t he su mmit co11e has :1 dist.in •t 
shottlrl •r. wJ1 r' the glacier Jay :igain t it. J n all tho r eg ion of this 111.iotograph 
the glacier app<.'ar to have b cu you11gcr t han the cone . 

In the ptC'mber Bulletin we rcprocluc d two di tant views of 1.fauna K :1. 
Figul'cs. 30 an1l 31 a1· l hotogrnphs of iV;ti pi o cn11yo11 ii, t h flank of Kohal:1. 
mountain nt t h north end of th i laud of Ilawnii. Th e ca nyon its lf is an 

xt!·aonlinary trench owing it origin in pnrt nt lea t, to volca11i, faulting. 
It 1s pr cntNl here, h owever .. to illnstr:it the £a ·t that drowned ,·alleys a1·e 
not wholly absent from Haw:111. Jlon·eve1· th e vall y was formed, it, I l'Cse11ts 
11011· t h ph n om na which :L ri s o[ the s n. in v ost-glacial tim e 01· a s i11kin" 0£ 
the land, wonl1l proclUl'C. It i fl oorerl with a recent alluv ia l fill of ric lands 
::, . hown in the _p ictu~<'Si ~il from t h 11pla_11<~ bro ug h t clown l y th e torrr ntiai 
!·mus of th e l'C'/-!1on . rt11 s 1 one of the ra11nest places in th e wol'!cl . If th 
1s l::rn(l of Hn 11':tll toda y 11·cr lo\\' I' tl only a few fo •t, tho 11or lh enst Koh ala val ­
ll'yS 11•onlcl <ho wn, b ut 1to11'11ere <'l ~e 011 th o 'islancl wou ld ubsidc11 ee l> • attcs t ccl 
hy \":~lley rc-cntra!~t~. \Vaip io :11ul its nlln,· ial _fill then gi c ev icl cn •e of n 
lowenng of l lawau 1 land r clat 1v to tl1 • ·1•11 Jn t a , clo the melt (l and Jos t 
g l: ll' icrs of th top of :i\fauna I<('n. ' · 

In t he pres Ht Bull tin four St<'l'eosco pi pho logrnphs h ow t h l o,1·c r wash 
pl:1111 of Humuu)n nnd it pcbbl •s th e light ro lorcrl glacial moraines and Jclg 
seen 011 lhe Lra,J to th Mauua K~a bU1t1 mi t . t he <l ta.il of one of Ll10 sheep­
hack rock sm·f:H•o , an 1 the um1111t hike. These mav be cxam in cl " ·ith an 
orclin:Hy ster o:eope. · 

VOLCANIC CONDITIONS IN OCTOBER 

Activity of Halemaumau 

Af~cr ~he . p 11 of :1v:1lanehi ng i_n Hal nrn 111nau during cptcmber th pit nt 
the bl'g111nmg of Octobrr l eeame qmcter 1iut small r rk falls could gcner:1lly be 
h eard during IL sh_orL ~,i s i!, :incl in C',l lm weather multiple er hoc were pro l ueecl 
by such foils 111:ilrn1g 1t cl:~cult to lorat them. In g nc rnl it nrny h, sa id t hat 
th e exti-cme qm t reac h l rn A ugust has come to a n end. rt looks a though 
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hal'd l'Od< nncl ash scctiou nrl.' 1•11r" 1111,I thin . 1'0 conti1111011H 111111 or u~li Hl'd ion, 
made of volca11ie 1111st, of R1wh lh li•lrnPss as t hose at the M11iill1 1111• 111' Kilan a 

i-atcr (30 I t•I) were nnywht•rt• , 111•11 1,.1· I hl' writer on :M :1111111 I,, r,, 'l'h is wa · 
" surprise, for th •r is an jmpl'PMMi1111 11 hroacl that Maun a J 1 11 ,.,111t•,I i I H ,·a 1·rcr 
with x11lo8iv t• ruption s, 111t•1111l11g 11Hh or "mixed" n1ptl1 111 11111• \ ',.s 111'ius. 
AU the c·onc• 'l'll were ma ,lt• l'ro 1u 1111:1 Jling and ficr ' :fou11t11l11 

, \ typi<-al (lllC Yisit cl WIIH l(11il,1111, bctwe 11 Falai ha 1111,i 11 1111 011, 'I Ids 
i · a ~ft•t•p, c•oJ1i1·a l gm eel hill , 111 l1 •11s l 100 l'r\'t hi gh, \\'ith Mo 111 ,, ,,, ,11 1,., Ill, , ,al ­
ley~ itl ils s lop•, 110 cr:1t1•1• 1111 l 11p, 11 1·11p ·rnter :· urroundc] hy 11 '111 1111!1 '1111111,,. ol' 
all sizra on its low<'r so ul lw rn 11 lop1 •, a11<l an aa flow from its lloll h11 I' I 11 rn h11s1• 
th:tt pours off to the eas t. Hl'I 11,,,,,,1 it anrl cones to the west 1111 •11• I 11 •·•· I ion 
cx1 osc·tl i11 au arroyo 12 or l .'i l'P1d thi,·k of black ciucl<.' 1·. Th 1·1• 11r, 1 "111111 '"'""'.i 
fully Ky11 1111 ctr i ·al •ones nn rl 1·11p~ 111•:11· it to th outh, o that f1n111 ll111 N111111111l 
of h'.11ik:1u 011 loolc s dow11 inln 1111• 1•up crater. 'lhc slo11c8 ul' 11111 1•11 11,, 111·, 
from :Hi to 40 deg,·•r, l'l'irl1•1tfl ,1 11t:1cl<' of pla tered ]av:~ fling nncl 11 ll'1 •J11•r lh 1111 
the :rngll' of re t of loo.I' 11111l,•ri11I. 'l'h<.' top of the hill is a, rath,•J' 1111111111 11 11 •11'. 
'l'he l'ock f rngrn ut· ou 111 1• Hl11p1 •~ 11th1•r tha11 bombs arc of bro l< 11 p11h111•l1111 111\'11, 
not JJurni ceoas anti havin g- lh1• 11pp1•:1rnnce of being t he l)rOkC'n u.J1 •1·l111111111l11 111' 
l'ath r vio l n t lava fount II i 11~ i 11 :i pasty melt, 11ot the light frot h,1' 11111 I 11il11 I 111' 
th e l\f:iu n:1 Loa fo unta i11~. 'l'Ji,. 111•11 of hlack eincler i diff rC'tli, 11ilh 11 11111 
upper surface, antl lookH 11~ thnu g-h it might have b u the wi111l ~unl,,,I 111, 11 
mulation of violc11 t ei11 rlt-r ~1111 t I 1•1· at · tli ·t:mce. 

The Daly Glacier 

Evi1lenc s of niwi• •ul 1,tl:u•i1•1·s 011 th!) top of )faun:, Kea in tlw for111 dii, •11 
0£ sto11,y 111orni11c•K 1111 ,I i1·1· M1·rnl1•hPd ledg s nncl howldcrs ha,• IW<'ll ul'"' l'I ,,,I 
sin·e l !l0!l. At, lh nt t i 11 11• thpy 11·t•rp dcscribetl by R. A . Daly . (A111 . ,lo11r. /-11• 1. 
J!llO 297; cio1H·t• Co11 HJ1<'t't11 H, l!lll, lZO; Pr· c. m . .A·ad . .Art ontl Ht•i, 1111., , 
)5 . ) 'J'hl• wrif1•r p.·plon•tl thl• •:<·< n<'s of the Daly glncicr, ancl in :uhl il io11, t,1 1111• 
othe r evi<lcn rs of 1,tl:1t•in I :11'1 ion, ilisc·over cl l:ng outwash plni 11 from I lw ghw111 I 
drai11ag on thP 1w11th Hll1tl hwPst fla11l, of founn KC'a at, clevh f io11M 11IH111I 
6600 feet. l3y th, l>a l,v gl:11•iPr is meant t h(' ice-cap t hat <:O\'(' r('tl th1• ~1111111111 
p la eau south or lhCI . u11111ail 1•onc.·. 'l'h<' sum mit flatt<'r area encl~ with II tli11I i11,·t 

boulder th;1t, dgt•H t11C' ro1111clish platcnu cov t'Nl with hig co 11 "s whi<·h foJ•R th,• 
mou 11 ta in . 'l'h HIOpt• lwlow i11 r<'a. to 30 cl gree or more. 'l' ho shoulcl1•1· iH 111 
about Lh a JO !iOO Fool ll'V<•I. App:1r ntly i11 ani•i nt. rlay · th gl:i cicr 011 t• 1·h1111 i.: 
this hould rr 1111!1 it ~ draina ge wept down 4000 feet to the pla in below. 

~ oth r morninps 111'<' clcscri bctl on the northern 1rnrts ·of the s ummi t orc:L 
(ucw p11J1<'rs or traw11ii :ihout tc-11 year · ngo, :trtirl hy vV . .A. Bt·yan) the ii'C'­
·ap 11111 s t, hn \" 1 ht•1•11 Htll't' n 0 1· e ig ht mil es aero s. ' l'ho J a l~• 1-(lu •ier wns ovc•1· 
three mil 'H long, 11011· l'l'Jl l'C'SC' nte(I by mutton -back l r<lg<' (roc h('S mout.01111 r~) 
lo11gatc-d t o tlw Hou1h-sc,ulhwest . . co red hc:l\7 ily in groove· an<l polishings, th r 

rock a smool h fn11·hvdoh•ritr whitened b, th weath 1· and more or le .. ('tl\'ere,I 
by rrulic bowld rH: ~' ho bowlcl rs are ub:rngular or rountl cl, and srrnt!•h l'd. 
Th e h aps of m orni ui c maiC'J·ial mnk big whitish piles hen.peel aloJ1g lh t' 111 \111 
tain hould t·. 'l'h lC'rlgc are curiously broken up and pluck d, as though h ~• 
t he fr czing nnd thawing of the snow ice of modern clay . There ar drai11:1gc 
gorg-es amid lh morain11s. The whitish glari:, t ed ar a is in marked ,•011 l r11N t 
to th 1· cl aa lava spttrs a 1tcl re] ci11d r roucs whic h bound it . 

.A t th l'C•lation in age hetwe n thl'S(' volcnni e ruption s 1u1<l I he• i;d111•lP1•, 
the upprr part of [h(' g lnc·i r appear cl to hav left cl bri that wa R ~•01mg1·1• I h:111 
t he summit co nes of tho mountain. , 'om<> lo\\'er lnv:i <·ones, ho11·Pvl' r, IIJ'I'"' ' r,,tl 
pa,rtio.lly to bury the gl11 ·i<'l' cl cpos its. Th .is i. a ma tte r tlrnt n • p:i1°<'H g1•ulogi,• 
mappin g. 

'l' h plain of g,•ay 1, l'Onnderl bowlders a11cl aHud nm b low i~ f 1111 rnllt•H lo11i:r 
in a we t-northw st clircC'tion from Kalai ha, the h p strtth,n, 1111!1 fo1·t h •1· 
in tho am cliroclion is nnothel' seri s of fl oorl plain·, at a Hlighll,v lo,1rr lrl"l'I, 
a bout fom· miles long. '!' ho width of the up]JC'l' wa sh Rlop t1- il. iM, of 1•011rH01 11111 
11 p rf •ct plain-is from thr e to five miles. It appl'n rH 1,01111l•1·f11l l_v 11 11 I, t•ov -
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e1·ecl with wincliJ1g tre:1111 cha nn •I of only n few f t dep1·es ion . 'fh c 1·e1· al 
i11 lh<•ir banks an upp<•t· two or three fc<'t or yellow or buff allu,·ium, ovct· coarse 
grnvol and s to11 · b low, Tb plain i COV<'l'l'<l wilh I.Jtwchy grn s ;rncl ·catter d 
ma111n ne tre s. 

Uphill th• sl rca 111 beds app<':ll' to co111· •rgc at a big diagonal gorg that l d 
~011·11 from the glacier, :rnd w 'St of thi.· ar oLhcr gorg s trenching t h • p rr:unid­
hko [:1c·r of the 111011nt:1111 below t he moraines. Home of th e plain :ueas are bor­
tl<' rcd h.v. tl.'l'l'u<·t•. t ho I, 1tggcst Juke s ho1:cs 1 co n ·isti11g of old nn floi1's reshape :L 
and pa_1·t 1ul ly ll u'.·iecl by flo od or lnk :1ct10J1 . Th e p lai ns ar ·o flat in place a 
to 1·em1111l 11 of playn~. Tho sto n s of th' flood phi in a1·e identical w ith t hos 
o( th t• glacier, and " ' ith 110thi11g cl e. 

'J'he big wash plait~ where i t :1 but against th s t CJ; fa e of the mountain, 
111:.tkl's n s ha rpl'I' :ingl rn prnfile th 11 n t he upper shon ldcr mnl·os with th ·tnnrnit 
pint au. 'l.'his upper lnn d i far from flat a nd is iHt rruptecl hy immcmso cones 
that appear indiviclually 00 to 1000 fe thigh 01· more. Th um mi t Jn ke i s a 
shallow pool ni about th head of the D:ily glacier . itc. zone of co nes toward 
th e lih C'l'Jl t:ttion K al:liehn s ugges ts lhc pr senco of an underlying rift li ne hea ded 
toll':ll'I IS ]{jl;iu :1. • 

'J'h tim of this glaci('r is usual l,1· r f,,1·r('cl to one of the g la •iul epo chs of 
lh norther11 hcmi p here, wl1en the equatorial occun lc•Yc\ was lower :rncl con­
seq uen tly H:tll'llii stoo1l hi gh<'r a11!l i ts top, :Ma1111a J<ea was colcler. In t h 
Aug n_st Bullcti11 _tll'o p:rnor.imi · photogr:qihs by Mr. EmcrAon nrn TCprocluc t1 
,· l1 owmg th <>laciatetl m1cl co n •-covered ·un1mit r •gi n o:f Mauna K ea aucl th 
w eep of flow down th e much yotmgcr volc::mic slope of Maun a Loa a e n 

from th summit ·one of Mauna Ken. T h first almo t reproduces tit track of 
th cr lacie r ~ho w~ng th cored l~clges in its path, the Jiu s of motlia l rnoraine, 
and th n cYe rC'gton above. It w11I be sc Jl that t he su mmit co11e has :1 dist.in •t 
shottlrl •r. wJ1 r' the glacier Jay :igain t it. J n all tho r eg ion of this 111.iotograph 
the glacier app<.'ar to have b cu you11gcr t han the cone . 

In the ptC'mber Bulletin we rcprocluc d two di tant views of 1.fauna K :1. 
Figul'cs. 30 an1l 31 a1· l hotogrnphs of iV;ti pi o cn11yo11 ii, t h flank of Kohal:1. 
mountain nt t h north end of th i laud of Ilawnii. Th e ca nyon its lf is an 

xt!·aonlinary trench owing it origin in pnrt nt lea t, to volca11i, faulting. 
It 1s pr cntNl here, h owever .. to illnstr:it the £a ·t that drowned ,·alleys a1·e 
not wholly absent from Haw:111. Jlon·eve1· th e vall y was formed, it, I l'Cse11ts 
11011· t h ph n om na which :L ri s o[ the s n. in v ost-glacial tim e 01· a s i11kin" 0£ 
the land, wonl1l proclUl'C. It i fl oorerl with a recent alluv ia l fill of ric lands 
::, . hown in the _p ictu~<'Si ~il from t h 11pla_11<~ bro ug h t clown l y th e torrr ntiai 
!·mus of th e l'C'/-!1on . rt11 s 1 one of the ra11nest places in th e wol'!cl . If th 
1s l::rn(l of Hn 11':tll toda y 11·cr lo\\' I' tl only a few fo •t, tho 11or lh enst Koh ala val ­
ll'yS 11•onlcl <ho wn, b ut 1to11'11ere <'l ~e 011 th o 'islancl wou ld ubsidc11 ee l> • attcs t ccl 
hy \":~lley rc-cntra!~t~. \Vaip io :11ul its nlln,· ial _fill then gi c ev icl cn •e of n 
lowenng of l lawau 1 land r clat 1v to tl1 • ·1•11 Jn t a , clo the melt (l and Jos t 
g l: ll' icrs of th top of :i\fauna I<('n. ' · 

In t he pres Ht Bull tin four St<'l'eosco pi pho logrnphs h ow t h l o,1·c r wash 
pl:1111 of Humuu)n nnd it pcbbl •s th e light ro lorcrl glacial moraines and Jclg 
seen 011 lhe Lra,J to th Mauua K~a bU1t1 mi t . t he <l ta.il of one of Ll10 sheep­
hack rock sm·f:H•o , an 1 the um1111t hike. These mav be cxam in cl " ·ith an 
orclin:Hy ster o:eope. · 

VOLCANIC CONDITIONS IN OCTOBER 

Activity of Halemaumau 

Af~cr ~he . p 11 of :1v:1lanehi ng i_n Hal nrn 111nau during cptcmber th pit nt 
the bl'g111nmg of Octobrr l eeame qmcter 1iut small r rk falls could gcner:1lly be 
h eard during IL sh_orL ~,i s i!, :incl in C',l lm weather multiple er hoc were pro l ueecl 
by such foils 111:ilrn1g 1t cl:~cult to lorat them. In g nc rnl it nrny h, sa id t hat 
th e exti-cme qm t reac h l rn A ugust has come to a n end. rt looks a though 
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many of th falJs, especially at the two ends or ]10rns of t he thick northeast 
sill, w ere in some way related to thermal working of that ill, known to b e hot 
and of ve ry high viscosity, but still possibly in some sense mobile owing t o the 
1·el ca e of pres ure la tera lJy t hat has been occasio11ed by th e 1924 openiug of th e 
pit at its ide. 

Several of the steaming vents on th ,..., floor of Halemaumau and on th o ta.ln 
slopes appear d ry ,1 though ,isiblc vapor escaping were liYc steam. The 1·apicl 
ascensional rate of some of the steam column that appeared aboYe th o rim of 
the pit on damp clays a l o indicated high temperature. Other Yen t appearing 
,v t indicated that t he vapor escapin g from them was not cxce sively h ot. 

During the week ending October 7 nineteen very small local seisms ~ er e 
registered at the Observ:i.tory, four of them of avalanche type, ancl none per cep­
tible. Faint records of two dist.ant ernthquakes vrnre written October 3 and 4. 
'filting :fluctuated considerably wi th net change slight to the southea t_ 

During the second week avalanches wern rather infrequent. After heavy 
rain October 13 the walls of the pit were colored a brilliant r ed, excepting the 
large intrusive bodies and some thick dense layers which r emained gray. 

Eleven small seisms wer regi te recl for the week ending Oc ober H antl a 
month l1acl now passed sil1ce a perceptible earthquak e Irnd occurred at the 
Observatory. Tilting was slight SSW. Micro ei nl.ic m otion inerea ed mark­
edly ou the 12th, 13th a11cl 14th, a time 0£ development 0£ ·ou hwe t winds 
thunder storms and heavy rainfall. 

The third week produced at the pit nothing but mall tide- and he ual 
vapo r clrnnges cletennincd lJy tbe weather, and only se,en e· mic mo..-ement 
wero regi ·ter ed, all very small, including four of th e a,alanebe )"l'e- Tilting 
was moderate NNE. Microseisms were modern tcly t rong. This increa e in t he 
amplitude of microseisms Jias been observed her e before in he aurumn at t he 
time of the cessation of regular tracle wincls. 

The e,-iden ce 0£ heat over Halemauma n was s trikin on he la:e after­
noon of October 26, after a t hunder storm with tor rential rain, when he ,-apor 
of the j ets all over th Kilauea floor wa · cl ra wn iu,..-ard award a huge cumulus 
over t he pit which billowed up to au immen e height_ eam -pon•- or whirl 
became frequent with the cessation of the tra de wind. Wi h · h- _on h wind 
the invisible gas from the pit ,,a s s en t o n ucleate and make - "ble he ,apor 
jets in the Kilauea floor n orth of it, which otherrnse are no usually seen. 

During the week ending Oc tober 2 lide were small and few and for 
:fift en minutes the forenoon of October 2-1 not a ingle pebble wa- heard to fall. 
The north and northeast wa ll hawed the fre best break_ nd eaw,rnons re­
cesses. There were notable dry hot streak in otherwise we- J - a the on h 
anc1 northwest side of t h e bottom where team rise . The ismo ph re is­
tered ten tremor , of wh ich L-..: were pronouncedly of he a,a]anche type. 
Tilting was moderate E. 

On October 31 rocks £ell f rom the north and we;, walls and the nor th 
corner showed fresh r ed debris and d ust on he _lop -· 

JOURNAL, OCTOBER , 1925 

A report from topographers of th e U . " . Geo lo · cal , ur.ey now mapping 
the summit of Manna Loa indicated that in :llokuaweoweo th e ummit crnter , 
there was only t h e usual amoun t of f ume with th~ odor of sulphur dioxide 
quite perceptible at several v cut . 

October 3. At 10 a. n1. no slides w ere ob cr,ed but there was evidence 
of fresh fa lls a t the so uthw st rift cha m. 

October 7. A.t 9 a . m. small rock fa ll were hc::ird from t he 11 or th wall. 
About half the steaming vents in the bottom of the pit appeared to be dry a 
t hough the visilJle vapor were live steam ; the borders of the other tended t o 
moisten the gravel and and and give it a da rker color. 
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Fig. 20. 8te1·eoscopic vi ew of summit lake anil cones on Ma un:i K ea. Th is is at t he head of t he gla cinl 
cil'quo s h O\\'J l i11 E' ig. 20 (August Bul lct iu ) . P hoto Jagga l'. 



Fig-. 27. Detai l of ·co urccl a11tl plutk ccl trac·h.,·-clo'.c ri tr ledge, 0 11 c of t li c roches moutonnees a111i1l th 
g-l:1 e ia l 111or:1i11 cs 0 11 Mau!•a 1-::.ca. Ph oto J: q.rg: 11·. 



l·'ig. 28. Li;d,t rnlorcrl tr~1 ch,v-c1olcritc glacial ledges nn d mr,rn inc~, Dal y g laci er , 1\1aunn. Ken, rn con ­
ti·:i s t tu th e, rl:ni< !Jns:1 lt c·on cs. Photo Ja ggn r. 



- ·-

Pig. 29. Glacial washccl pebbles anrl t ill, t en -mile plai,1 west of. Kalni eha sheep sta t ion, ontwash of. 
D:1 l_v gln cicr, Ma una K ea. P hoto Jagg:u. 



Wi!PIO V~LL~Y HAWMI 

Fig . 30. '\V:·ti pio 1·allc~·, no rth c•11tl oE 1-L,lwaii, howing r:,~t:ttlc :,nrl h:i nging 
v:illo,v pl'O clu ·c l prob:1bl_v l _,. fau lti 11 g-, a 11 cl botto m l:111(1 protl u ·od by 1lro\\'11 in g. 
l'h oto J,:1 11 mo ri. 



Fig. 31. Drowned ,·alley of W:dpio, \\'i t h !'iccfic l,ls, illust rn t iug subsiclc ncc of 
t he is lnn cl of Hawnii ft-0 111 a 1'orn1c!' hi ghcl' level whe n t his v:lilcy w:is c i-odcd . Photo 
J<:i llClll Ol'i. 



October 10. At 11 a. m. t he pi t wns perfectly quiet. 

October 14. At 8 a. m. occasional rock falls "~er e heard. The wal ls were 
very red except fo r t hick massive flows an d t he in t rusive bodies which r e­
mained gray. Ther e was a faint bluish hn ze where the background was dark 
in the pit, quite apart from t h sulphurous stea m j ts at t he east side of the 
bottom which appear bl ui h on the edges. 

October 15. At 2 p . rn . t here was sout hwest wind and the mountain top 
was in a diffuse bluish ha ze, especially notic able in Kila uea I ki. Fog was 
drifting from the southwest ov r H alemaumau. The floor vapor in the pi t was 
as usual and evapora ted a short distance abo ve th e places of issue. H igher 
up t here was conclensation of moi t ure about 400 fee t below the rim of the 
pit, which made dense clouds at the ri.Jn level. 

October 17. Small rnck f alls were heard and much of the extreme red­
n ess of the walls had disappeared with dryin g. 

10ctober 24. At 9:20 a. 111. during a11 in pect ion of t wen! y m.i1~utes at th e 
southeast edge of the pit, with light drift of wind f rom t he sou t heast, no single 
pebble fell from t he walls anywhere for fifteen min utes. 'fheu t here were some 
very light f alls at t he 11orth gulch. The wall were r ed an cl wet a fte r rai u. 
Th e notably clry places, probably hot were t he northeast sill t he yell ow spot 
high up t !J e uo1·th wall, t he upper part of a steaming streak in th e big west 
talus, several st r eak u1 t he south. talus, the lo w T bench of t he south-southeast 
wall and spots in t he clecompo ed wall matter E '"E . 

Under t he west horn of the northea t sill recent ca ving had developed a 
cavern cl:ircctecl tangentially we twa1·cl. Tb.ore lay fresh, fin e, r ed debris on the 
talus in the north corner of the pit. Ther e was also fresh red debris on t he 
high talus cone athwart the middle of t he noTtheast sil l; a t the top this couoid 
merged with a notch leading down from t he red spot a t the base of t he fossil 
t alus that overlie the western half of tho sill. 

Steam was rising at the we t p ock et, in the center of the pit, a t the south 
talus and at small vent el ewhere. The weather was humid. It was inter­
esting t o obse1·ve how the exl1aust f rom an automobile would nucleate the vapor 
from crack at the road terminus for a long distan e to leeward of the car . 
Much , apor hnng o,er the pit and t he Kilauea floor . 

October 25. At 9 :45 a. rn. long dry hot streak with stenm rising were 
conspicuous above the west pock et of the bottom along th e south edge of the 
nol'thwe t talus. This dryness a t that place had not been observed much be­
fo re and may be indicative of in creasing heat. The gro und on t he south side 
0£ the we t bo s also appeaT ed dry from bent. Much w hite and y ellow salt 
had formed about the pit. 

October 27. From 10 to 12 a. m. th r e we1·e sev ral small slide , chiefly 
a t the north comer of the pit. The vapor jets were as usual an d the walls 
were r eddened after rain . 

After a thm1cler storm the 1n·eceding afternoon , very high cumulus ga thered 
over the pit an d hundreds of tails of vapor from t he K ilftuea floor converg d 
to t he hot convection cloud a t H alemauma u. There was now n ucleation of 
vapor j ets in large number north of the pit with light southerly drift of wind. 

October 28. At 11 a. m. wind was f rom the north eas t and the pit was dry. 
The maximum. of bottom vapor was at the west pock et and t he northwest t alus. 
Fresh material lay on th e nor th ancl northeast taluses. Some rnck slipping was 
heard above t he big west ta lus and at t he noTth. T he north ancl northeast 
walls showed f resh p eeled al'eas all a long the cliff above the big sill. 

October 31. At 9 :45 a . n1. r ocks were in mo tion a t th e nor th and west . 
At 7 a. m. dust had been seen in the pit and now the north corner exhibi ted 
a large amount of fresh r eel debris and dust 0 11 the ta lus. The cavern n ear t he 
bott om t her e had f allen away so as to be only a niche. A core of massive 
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gray i-ock was obser ved in the Jllidclle of the area of vertical laminations in 
t he eastern part of the nol'thcast s.ill itself unlami..aatecl but smrow1ded by 
the lamil1::i,tecl i-ock. Tl1e niche formed by avalanche " ·hieh hacl feel the, h igh 
falus cone at the middl of the sill had now extended itself eastward so that 
it was bou11ded by av rtical straight updght 1wotruding joint at the rift dyke. 

SEISMOMETRlC RECORD 

Dming the month e11ded midnight October 31, 1925, 51 local earthquakes 
and two teleseisms were registered at the Observatory, 'fhe e and other earth 
movements are exhibited below, 'l'ime is Hawaiian tanclard, 10 h, 30 min . 
s lower than Greenwich . 

Local E arthquakes 
Abbreviations J1ave meanings as ·follows : vf=very feeble; f=feeble; 

s = slight; 6 = inclicated di tance to or igin in miles; and a= a peculiar type 
of tremor that builds up gradually without phases, contin ues longer :rncl with 
lesser amplitude t han 01·di.J1:-iry local earthquakes of similar intensity. There 
js a close conclntion het,,e II th ese ti·cmors :rncl the occune1,ce of avalanches 
at ITalenrn umau. 

Ortobel' Octohe1· 0 tob e1· 
2-:t ll :0.Jca. 111, Yf. 9- 1:26 p. Ill . vf, 22-a 2:49 p, m, vf, 
3- 9 :4-!a. m, vf. 1:36 p. Jll. vf. 23-a 3:04 a . m, vf. 

9 :45 ::L. Bl, ,f. 10- 3 : ±2 a. m , ,f. 2-!- 4:29 a. m, vf, 
9 :47 a. Jll, vf. 11- 4:3 p , m. v£. 10:30 a . lll. vf, 
9 :51 a. ill, Yf. 6:23p, m. vf. 25-a 6:52 a , m. Yf. 

11; 36 a. Ill , Yi , 7 :10 p . m. Yf. 26- 12:4-±p. Ill, vf. 
4- 3 :12 ;1, Ill . vf, J0 :23 p, m, vf. 27-a 1 :3 p,m, vf. 

6 :4 a. m, vf. 13- 1 :37 a. n1. vf. a 1:59 p. m. vf. 
7 :40 p. ill. vf. 2 :47 a, Ul, vf. a frequent from 11 
7:561,m. vf. 1 :351). lll , vf. p . m. to 1 a . m. 2 th 

a 8:36 p. 111 , vf, 16-al2 :04 a, n1. vf. 28- J 2 :59 p, m , two vf. 
5- 12 :36 p. 1)1. vf. al2 :26 a. m , vf. 3:J5p,rn. vf, 

4 :22 p. m. vf. 17- l :00p. m , vf. 4 :52 p , lll, s.C,.l 
6- 5:49 a , lll. vf. 18-al0 :47 a . rn. vf. 29-a 8:41 p. m, vf. 

a 1 :39 p.111, vf. 2:02 p , m. Yf. 30- 11:21 p , m . vf. 
a 3 :Jl p. lll , vf. ·19- 2 :27 a, m. vf. 3)- 5 :11 a , 111 , vf , 

7-a 4:Jl a . rn . vf , 20-al 2:02 n , 111. vf, 
8-al2:-!!l p, m. vf, 21- 8 :47p,rn . vf. 

Teleseisms 
October 3 ... .... ,,,,,,,, ,,,,,, ,, ,, ... ,, .. ,, 5 :36 p, m, slight. 

4 . .. ,, , , .. ,. , , , . . . . . . , , ,,, .. ,.,,, .. 5 :5 p, 111, slight, 

Harmonic Tremor 
This type of tremor was not recorded iu October. 

Microseismic Motion 
The amplitucle of microseisms was moderate from October 13 to 18 i.J1clu­

sive and slight on other days. 

Tilting of the Ground 
By weeks this movement wa as follows, cxprcs eel as a.11gu la1· change and 

dil'cction of motion of the plumb line : 
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October 4-10 . .. . , , . . ... , , , , . . , , , , , , .. , , ... 1,0 second E, 
11-17 .. ,., .. , , ., ,, . . ,, .,, .. , , ., , ,., 0.5 econcl N"E. 
18- 24 .. , , . . ... , . , . . , ... , . , , ... , , , . . 2.8 seconds SSE, 
25-31. .. , , ... , , , , . , , . , , . , . , .. , , , . , . ,2.4 seconds N1IB. 

T. A. JAGGAR, 
Voleanologist. 



/ 
/ 

1<:.ILAUEA 

.. .. 
'I 

... ~ ........... ~------,-1=--==✓-----J,.,..-----L--_.,L., _ ______ _ .1'...:'':!i'---.J 

Black spot shows location of Observatory. 

All exchange gifts lo library, new 
seismic events, ancl corrc pondencc hould b 
OBSERV T OR , Volcano House, Hawaii. 

notes about Pacific volc~nic and 
nrld ressed lI WAHA~"' VOL ANO 

The ObserYatory is operated by the U. R Geological Survey, and its work 
is supplemented by the Hawaiian olc.ano Research Association. The main 
station is on the northeast rim of Kilauea Crater. ._ubordinate seismograph 
tations are opornted by the Research Association uncle1· the direction of the 

volcanologi t in Kona, Ililo and Hilca . 
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The month of November wa a quiet one at Halem:rnmau pit ancl the recorcl 
of local earthquakes ancl tremors showed a diminution in 11t1mber of shocks, 
apart from those occasio1rncl by avalanches, from about ten for each of the 
first two weeks to about half that numb r for the la t week of the month. 

On ovember 3 there were occasional small slippings of wall rock at the 
pit southwest, northwest, ancl 11ortbeast. The steam rising at the west pocket 
of the bottom was livelier than elscwh eTe. 

For the week ending November 4 thirteen seisms were registered, of which 
four ,vere a~ alanche ti·emors :rncl o1'ly 011e, on Octobe1· 28, was of the per­
ceptible class with indicated origin probably ight miles south ast of the 
0 bserva tory. 

On November 5 clu t cloucls clne to avalanches rose from the north sicle 
of the pit at 9 :20 ancl 10 :26 a. m. ancl fresh r cl ancl gray debris was left on 
the no1·thern interior taluses. 
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F?r the week ending November 11 twel ve local e:uthq uakcs wc1· r •gist-crcd 
of wl11ch two wc1·e ava lanche ti·cmors . Ono :1.t 10:44 p. rn. November 5 wns i'clt, 
nt Volcano House and in Hilo, ancl t he scismogrn m indicatccl origi11 c1.isla 11cc 
thirteen mil s I robably northwest. The long waves of a strong distant ;nlh­
quake w ere registered at 3: 35 a . m. November 10. 'L'il t for the week was slight 
to so utheast. 

'L'wo othc1· dist.::mt earthquakes were recordccl at the• Observato1·y, indicat­
ing a flu rry of large shocks ·ome,d1erc iu the world. One of these beginning 
at 1:34 a. m. November 16 hacl indicated dis tan ·e of 3200 miles equivalent 
to t hat of Kamtchatka or New Mexico. For the week ending ovembcr 1 
eight local scisms " ·er - registcrd, one of the con t he ]3th at 5:30 n. m. sho,r­

·ing orig.in clist11n e fifteen miles. Tilting was slight NNE. 
Th orn were peelings of the north Halernuurnau wall from the west encl of 

t he g 1·ay sill in r eel ancient lavas dumping reel and gr:iy clebTi. 011 the slope 
below. 'L'ld s action had cut :iw:ty the shelf that formerly supportecl a talus 
abo,1 e the west h0l'Jl of t he sill. Then) was oclor of l1 ydrog n sulphid e at th, 
northen t rim November 17. 

The week ending rovcmber 25 registered eleven local sc isms, six of which 
w~re of the avalau_chc type. Al l were too small to be perceptible. 'J'iltiug was 
h ght SSW. Nothrng new developed nt lfalcmaum au. During :1 TJCriod of two 

hours on the forenoon of the 21st three slight slides from tho walls in different 
places we re heard. The 11 xt clay cl,ust rose occasion.ally. On the 24th in the 
forenoon nothing but slight trickle of gravel was 11oticed on the wnlls, bnt in 
the afternoon a d ust cloud rose from n larger sliclc. On tbc 25th, :d'tcr noon, 
t he weather wns clmnp and ~loucls hung low ; there was nbundnnt vapor in mid 
about the pit; one slic1 ancl two or three li<Tht falls of stones frnm tho 11orthcrn 
wall s occurrecl during a quarter hour, and the dense steam at t he south tn !us 
was hot looking and unusually b lue with sulpl1ur ga . 

For th week ending December 2 t he only event of note at the p.it was 
that a poised slab of the 1·im 11'/l S found on r ove1.nbc1· 28 to ha vc fn 11 0 11. ]~0111·­
teen earthquak e movements w re r egiste 1·ecl, all small, of which t hree appc:1 r d 
to be 'Jue to avalanches. The net tilt was t rong NNE. occul'l'ing in coinciclm1c·c 
with a cool spell beginning November 26. 

JOURNAL, NOVEMBER, 1925 

November 2. At 3 p. rn. lHl chnngc was observed in Bal m:i11111au, ancl no 
s lides wer seen in motion. Before a ncl aft er the visit to the pit ·0 111 (' clu8t l'ose 
from the i nterior 11 ar the north rim. 

November 3. At 3 p. 111. an!1 for twenty minutes thereafte1· there wo1·c 
occasional slippings of rock fragments fl-om the wnlls SW Ni Y, ancl NE. 'l'he 
slips were so snrnll that the rocks falling co ulcl not be d t •ted by eye but 
the 11oise was al most continuous foT minutes at a time. ' 

The steam at t he west po ket of the bottom was more vigo rou in its rising, 
puffing up as separate j ets, than th iclle steam rising as &oft clouds at the 
so ut h tal us. 'l'hc vigor of the steam on the west talus was intermediate in 
~n:t:lity. Sulph~1r stai11 at the cast talus was no long r bright color cl or rnpi cl 
in its r fon1iat1011 as 1t was a :vea1· ago . Th re wa still a tendency, however, 
to yellow color t here and on the east floor. A sharp e(lgerl buttre s had -forn1 a 
where t h wnll hnd fallen r1 1rny below the west horn of the north sill st11nding 
out with a crack behind it that is concentric to th pit rin g. ' 

November 5: Avalanche· prorl nce(l ·loucls of r cl ilust from the noTth sidr 
of Halemaumau at 9:20 a. m. ,rnd 10:26 a . 111. D uri ng n vi it to the pit in l'ainy 
weather at 2 p. m. quiet vapor w:,s rising an] nothing could be seen 01· Jiea r cl. 

November 9. At 2 p . m., in a chizzle of rain, the pit showecl fr sh reel a.ncl 
gray debris on the north talu , mH1 a little fres h gray material from the north 
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. ill lying on t he northeast talus. A olfat:nic spot was noticed on the wall above 
the middle of t he nor th ill. Breaks in the northea t wall aucl the clebris below 
were frcs11e r t han anywhere else. The abunclancc of gray fragments meant that 
th sill itself was always peeling as though its in ner material were sq ueezing 
out and scali11g off. undel' th e enorm ous weight of t he rock nbove. This is in 
some sense not impossible in view of the fact t hat tld s sill was reLl hot fo m teo11 
mouths before. 

November 12. At 2 p. m . fresh tnlus was obscr\'ed trncl er the west horn 
of the north sill consisting of both the gray debris of the sill and reel fragme11ts 
of t he adjacent Ja va flows. In a half hour two spells of sliclil1g occu n cd at t he 
north wall. 

-November 14. T here was brisk northeast wind ma~ing a roarin g noise 
from time to time in the team crncks at t he cclge of the pit ·o nt heast. 'L'he 
walls were wet aml making much steam and condition s appear ed the same as on 
the twelfth (3 p . m. ) . 

November 17. Prom _ to 4 p. m. an ex ·ursion was made to the gabbroicl 
intrusions at t h base of Uwelrnhuna B lu ff, pnssii1g t he pit goi11g and r eturning. 
Au odor of hydrogen snlphide was ·11oticcc] nt the north ast ecl o·e of t he pit. 
Th e 11o r th wall a.t t he c011tnct s of the west horn of t he 1101-theast sill was evi­
dently eavu1g :iway o as to reduce the sh lf that fo l' me rly had c1·eatet1 a gul ch 
aud talus above t he hor n. 

At the larger g:1.bbroicl intrusion, known as the Daly Jaccolith, the O'Ulch in 
its mid twas examined high up the slope ancl the contact of the intrusion on its 
west side was found i11 pal't to be vertical. The bottom of the intrusion on the 
eastern 01· crnte1· sicle ar pears to be horizontal. Looking nt t he face of the wall 
t he i.ntrnsio11 appea1·s 1il,e a slag-heap lens of slo ll' cooled basaltic lava c011-
temporaneous with the heels a few feet n bove it. Highel' up the Java fl ows iu 
the wnll arc cen to encl horizontal ly with overlap aga inst the curvature of t he 
clomecl layc1·s. The bottom contact from south to north breaks a.cross the lava 
strata. This intrusive b o(ly i s ceTtainly not a l:lCcolith in t he sense of a deep 
intrusion which lrn s ar h cl any considerable thickness of the ovcl'lyin g layers. 
It may well have been n swollen mass of lava enclosed withi n its own crnsts, 
in t he : me en ·e that every schollcnclomo encloses such a fil1 of basalt that 
tencls to swell t l1e dome. Its greater thickness a1Hl extension ma.y once have 
been out in the region of the crater. 

November 21. During the forenoon from 10 a. m. to 12:30 p. m. three slicles 
were heard in tho IJit. Otherwise it wns very quiet. 

November 22. At 10 a._m. HO clrn ng •s wel'c ob ervccl nnd no slicles occurred. 
At oth r time du ring t he day some dust was seen rising from the pit. 

November 24. At 9:30 n. m. t he pit showed nothing 11 ew. Through the 
we lts tho 11orth wall had been cha.ngincr detai l s lightly owing to t he continued 
slicles, and t he three north ern :111 l north.eastern taluses werc see n to be acquiring 
conoid fonn of some considerable height. In the afternoon there was some clust 
from avalanch s in the pit. 

November 25. At 2: 15 p. m. 011 o small av11 lanch fell from the micldle o.f 
t he northeast wall ancl two ·lic1c were heard at t he north :rnd west wall s, a ll in 
t he co ur e of fifteen minute . At the so uth tal us bl ue smoke was vm·y abundant 
and conspicuous mixed with t he steam t here. 'rhcre was new material on the 
northern taluses. '.!.'he weather was cloudy a nd clamp. 

November 28. At ] 2 110011 the only change noticed in ITalemaumau was that 
a poised slab of the rim cast of tho n01·th east station had fn lleu a nd a pie e of 
it Jay on top of the taln s c nc laelow. 'rl1 rim th ere 110 longer appeared so 
crack ed ru11 01·erbanging !1S before. The vapo r in t h pit was in mo le1·ato 
vo lume ant1 none was visible at t he sulphur patches on tho enst siclc of the floor. 
'l'he sulphur ·tain nownclays, wh 11 it rcappoa1·s aftcl' the ye ll ow arens l1 avc been 
obscur cl hy avalanche clust, docs o very Jowly. 
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November 30. At 3 p. m. :i Yer.v slight trickle of tones was hoard only onee. 
The north wall had peeled sbghtly and the north taluses were fresh looking, 
but t here was nothing in t he cra ter in the w:~y o-f changes coin cident with the 
occurrence of trong northen t tilt that had appe::i.rocl on t h sei mograms. Trus 
tilt accomp:inied a sudcl en cha uge to colcler weather. 

SEIS:M:OMETRIO RECORD 

D 11 rin g the month ended ·rniduight ov. 30, 1925 
four t eleseisms w ere registerecl at the Observatory. 
movemm1ts are exhibited below. Time is Hawaiian 
s lower than Greenwich. 

50 local earthquakes ancl 
These and other earth 
tandarcl 10 h. 30 min . 

Abbreviations have meanings as follows: vf = very f eeble; f =feeble; 
= slight; fl = felt lo·ca lly; 6 = indicntecl distance in mile ; :rnd a= a peculiar 

type of t remo.r that b uilds up gradt1ally without pha es continue longer and 
with lesser :l.lll[ Jitude than 01·dinary local earthquake of inlilar intensity. 
There is a close conelation between t hese tremor and th e occurrence of 
::i.valanches at Ha1cm aumau. 

Loca l E art hquak es 

November fo vember N o, ember 
1- 9 :56 p. m. vf. 
2- 3 :57 a. m. vf. 

3 :58 a. m. vf. 
4 :44 a . m. vf. 

3- 5:0 a . m. vf. 
a 2 :17 p . m. vf. 

4-a 3 :50 a . 111 . ,,f. 
a 5 :26 a . m. vf. 

5-a 9:12 a. m. vf. 
11:40 a. m. vf. 
10 :44 p. DJ . s, fl 6 13. 

6- 9:39 a . m. vf. 
7- 2:52p.ru. vf. 
8- -: 08 a . m. vf. 

6:19 a . m. vf. 
6 :20 a . m. vf. 

9-al0:23 a. m. vf . 

9- 10:33 a. rn . vf. 
10:17 p. ill. Yf . /:; 2. 

10- l:27a.rn. vf. 
2:27 ::J.. Ill. d. 

12- 12:39 a . m. v f . 
: 30 a. m. vf. 

13- 5 :30 a. ill. f , 6 16. 
a 1:5 p . ill. v f . 

15- 12:27a.m . .£. 
11 :41 p. m. vf. 

16-- 2:26 a . m. vf . 
17- 6:20 a . m. Yf . 
1 - 7: 33p. m. y£_ 

19-alO :55 p. m. vf. 
20- a. 7 :10 a. Ul. vf. 

11 :57 p . m . Yi. 
21- 5 :31 a . Ill . vf. 

21- 9 :15 ll, m. vf. 
22- 12:35 a. m. Yf. 
23- 2 :44 p. m. vf. 
2-!--a 7:55 a . m. vf. 

a :02 a . m. vf. 
a 4:36 p . m. vf. 

27- 2:32 p. 111. vf. 
2 :31 p. m. vf. 

2 - 7:31 a. m. vf. 
a 1:13 p. m. vf. 
a 1:27 p . m. vf. 

29-a ll :02 a . m. vf. 
11:25 a. m. vf. 

a 5:46 p. m. vf. 
30- 4:26 p. ID. vf. 

10:20p.m. vf. 

Teleseisms 
November 10 . . .............. . ... . . . ....... 3 :33 a . m., li ht. 

13 .......... . ... . . ...... .. . .. . .. 2: 06 a . m., light. 
16 .... . ....... . .... .. . . ......... 1 :34 ::i.. m. moder a te, 6 3200. 
16 ............. .. ... ... . ... . .... 2: _ p . m., ligh t . 

H armonic Tremc-r 
This type of tremor was absent during --OYember . 

Microseismic Motion 
Th e am1Jli t ud e of microseism wa moderate 011 ov. 23 and slight on 

oth er clays. 

Tilting of the Grc,und 
By weeks this movement was ::i.s follows, expre secl as angular ch:rno-o :uul 

qirection of motion of the plumb bne : 
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No,7 ember 1- 7 .. . ....... . . . ........ . ............ 1.8 seconds N . 
8-14 . . .. ... . ...... . . . ... . . . . ..... . . . .. 1.3 seconds E. 

15- 21. . .. . . .. . . . .. .. . .. . ... ..... ... .... 1.2 seconds SW. 
22-28 .... . . . . . . .... . . . ................. 1.9 seco11ds ENE. 

T. A. JAGG.A.R, 
Volcanologist. 



l'ig. 32. l llustrations of Mokunwcoweo, the summit erntcr of 
l\(auna L oa, a s i11 k 11·hich has hccn filling up 11·ith lln·a cl nri n<> 
the Inst cen tur_,·. L ooldng :::\\\7 from enst rim, showi ng J)n rtly 
buri crl lunate plntform, and gap l ead ing to south pit . Photo 
August, 191.j, b_,. Wood. 

Fig. 33. Lava c;1 ta rn c t frozc1L in gap, south pit. This p it 
bears a TClation to :Mokuaweoweo s imilar to tha t of :Kilauea Iki 
t o Kilauea. Its bottom stands at a lower level, a nd is sep:i rn tccl 
from t he big ci-n t c-r by a lunnte fa ult block. Photo Wood, 1915. 



Pig. 34. T h <} 1914 co ne on the i\'Ioku:1wco weo fioo 1· , wh ere the 
largest l:11·:1 fou nt":1i u pla~·ccl in .Dece mber of that y c:n. L ook in g 
11·cs t. 'r c lcphoto W ood, 191:-. 

rig. 33. L ooking- 11orthen t a l ong ns t wall of M okuaw 'cw eo, 
show ing bnriccl 11ort li lt111:1tc platfo rn1 a 11d li stn11t :M:rnna K ea . 
'l'h c bu ri:il of thC'sc c res~en t ph t fonn ·· h:1ppc11e<1 ,lul"i11g th e n in e­
t eent h ecntury. Photo ·, ,· oorl , HJJ3. 



:b~ig. 36. In 1925 l\fok uaweOll"CO IY:1S v is i ted in July by J:igg:tr 
:incl Aug ust by Emerson. 'l'he sccue :ippc:ll'Ccl the s:1 me :ts sho"·" 
in all t hese pic t ures. Lookiug SW from enst rim, sho\\'ing the 
usual su lphurous f ume where it has been for 22 ~·eai·s past. I n 

the middle are the 1903 cones. Photo Wood, J915. 

l'ig. 3i. L ookiug XE from south Juunte platforn1. A doll"n -fanltecl block of 
the floor under SE r im o.f ::\Iokuall"CO ll"eo. This IJctomc~ :i d eep chnm i u t he dis­
tance. Photo B r~·nn, August, 1925. 
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Black spot shows location of Observatory. 
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All exchange , gifts to library, news notes about Pacific volcanic and 
seismic events, and corre pondence should be addressed HAWAIIAN -VOLCANO 
OB ERV.A.TORY Volcano House, Hawaii. 

The Ob ervatory is operated by the U. S. Geological Survey, and its work 
is supplemented by the Hawaiian Volcano Research Association. The main 
station is on the no1:theast rim of Kilauea Crater. Subordinate seismograph 
stations :ll'e operated by the Reseai-ch Association under tbe direct-ion of the 
volcanologist in Kona, Hilo and Hilca. 

The Kilauea station operates horizontal pendulums of the Bosch-Omori type 
and rec ives time bv wireless from the Honolulu Naval Station. Observatory 
Lat. 19° 25' 54.2" · . · Long. 155° 15' 39.2" W.; Elevation cellar 1214.6 meters 
(39 5 feet). The Hilo, Hilea and Kona stations operate horizontal pendulums. 
Their seismograms are sent t o the Observatory. 

The Hawaiian Volcano Research Association founded the Observatory in 
1rn1, trnnsferrin" tlie plant to the Government in 1919, but continuing coopera­
tion in experimental work by furnishing funds and apparatus and workers as 
needed by the Government Volcanologist. It is a corporation under the laws 
of Hawaii, governed by a board of directors, and :financed by the subscr iptions 
of its members and patrons. Its aims are identical with those of the Ob erva­
torr, namely, (1) To keep record of Hawaiian volcai1ism (2) To attract vol­
canologic specialists to Ha waii, and (3) To promote worldwide knowled~e of 
volcanoes and earthquake ancl the foundation of more volcano observatories. 
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MAP . A fD STATIOr D TA 

EXPEDITION TO THE S<OU'I'.HWEST RIFT OF MAUNA LOA 

By R. H . Finch 

During December. ]925 exploration of the dry ancl barren outhwest rift of 
Ma una Loa in tJ1e vicinity of the 10 000 contour wa macle easy by the fact that 
E. G. WiJ1gatc, topographic cngi11eel' of the U. "· Geological Smvey with a sur­
vey party wn campell at about that ei cvatiou and hacl an organization to briJ1g 
in water ancl applies. 

With Ha1·ry Koa Hookano, WiJ1gatc's nacker, a guide the writer left'·. 
Captain Cook po to:ffice in Konn at 9 a. m., December 14. The upper Dow ett 
ranch camp was reached nt 2 :15 p. m. T he ranch camp was left at 9 :15 a. m., 
December 15, ancl the Wtlngate camp reached at 1 p. m. From the timber liJie 
above the Komalrnwai writer hol e a nearly due east course was pursued. I t is 
possible to stay on pahoehoe Java practically all t he way ancl the going is fairly 
ea. y for horses or mules. 
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Wingate 's camp w::is in a Java tube, 9,940 feet above sea level, on ::in n11cic 11 t 
H awaiia n trail t hat rough ly fo ll ow the 9,900-foot co11tonr of the outlt el'll . lope 
of Ma una Loa. 'rbe tnbc bore viclcnce of ha v.i11 g beell usecl ns a c:11nping ]>lac 
hy th e an cient I-fawa·ii:rn s. It woul cl n.ppcar that parties of considernbl size 
at one time usecl t his trail, ::is buil t-up sheltel's were found on pahoehoe outsiclc 
t he tube. Th e tube is abou t one-half mile to the west of the line of westernmost 
cinder cones, though sti.11 'within the rift zo11c a th re is a crack a few hmHlr ii 
feet to tho west. Th ero was 110 evidence of lava flo,vs or other for m of output 
a long t he cl·acl· at thi elevation. 

Th e trai l is easi ly followed across aa flows, but obscure on pa hoehoe. It was 
110ver r ebuilt where it was destroyed by the 1851 and a fow other fresh looking 
flows. It may well be that use of the trail ccas cl 100 t·o 150 or rnoTe years ago. 

In goin g eastward along the trail an aa flow r m::ukable fo r it even stir• 
fnce, wa cncountm·cd. '?i' here th e flow buttccl Hg:tinst cincle r cones it left a 
plaste1· of aa lava 5 0 1· 6 fee t hi gh er than the pres n t l evel of t he :flow. It 
looked as t hou gh t he flow could have made aa tr casts hail i t occu,.recl in a 
timbe,.ecl reg io11. No pn.hoehoe slabs w •re obsel've(l on t he flow. 

To t he southeast of the n.bove mcntio11 ccl aa flow there is n large pahoehoc 
lava dome t hat cu ts across t he line of the rift zone at a small angle. St1·uctm­
ally it i · very much like the Mauna Iki dome in the Kau De crt.1 The dome is 
50 f eet or more above, th e surrotmclin g terrane ancl fo r th most pnrt covered 
with shclly pn hochoe. Lava hacl st reamec1 in nll clil'ed ions from t he high er p;il'ts 
of the clome, aa forming in only a f w mall flows. •r1te1·e nr several break­
down s in the clon: e, some apparently ove1· the feedin g r ift ancl others in Java 
tub es leading Rway f rom the source rift. S ulphate h1cru. tations ns mu ch as two 
inches thick may be fou11cl in the tulles. At the up[ er end of the clornc a b uilt­
up shelter was 11oted. 

um erons cincleT cones mnrk t he r ift zone. 'I'hc Jln rts of many of. tho 
ilonbl e or mul ti pl e cones :ne often of very cl iffe'!'ent ages. Fifty feet of a r eel 
c-one at a11 elevation of 9,400 feet had beo11 burie~ by Javn flows. T he cl evelop­
ment of ci nd er cones i p robably 110 new f atu rc of t he M:.nma Lo·a, i-ifts :rncl 
un doubtedly mtmerous cones of anci nt Maunn Loa hi tory lie bu ri ccl tm cl cr t h 
accumulation of lava flow . . 

Th e hot and steaming locality with sulphur cl posits~ between H,000 and 
12,000 feet can be reached fr om t he Wingate camp withont having to trnversn 
more than 400 feet of an laYa. 'rl1ere appears to .h ave been but little or 111.1 
change in t he nmount of steamin g and in the a rcu. of th sul phm· deposits sinc11 
it was observecl in 1923. In n few places the steam was v ery h ot a 11c1 escaping 
with a purring nofac. No odor of :-!02 was detected . ,Tu rlging from t he rce('nt 
spa tter (1916, 1919, a11cl probr1bly at tim 'S of other recent flows) at . ov r:il 
place alon g t he rift tt would app ar t hat cinder r011cs woulcl have b een l uil t 
up harl t ho a t ivity in thi · lo cality co ntinued lon g enough. 

Th e lava aronn cl th e sulphm-cleposit nr ca ·cents to he mn cl e up of a thin 
veneer of light, black aa ancl pumiccous pahochoe of r e cnt flows over ve ry old 
aa. Two co11es above the. ulphur bnnks :ire of a rec nt ag, t he others al'e v L'.I' 
old .. Th e lava on t he southwest fl ank of Mauna Loa may wel l be di~•iclecl into 
two ages: recent (within the last 100 to 150 y urs, say) ai1d olcl. Lava flow s 
of vnrious ages showin g n uniform gracla t io,1 in weatheri ng b etween tho olc1 e~t, 
ancl newe t flows are not to be found. 

W a ter wns observccl in a deep ancl 11:u'J'0W crack at about 12,000 £cot. Mr . 
, ,Vingat e reports water in a similar crack nt a dnrk gray cone just west ol' the 
main hot fi ssure at an elevation of l] ,970 feet. A l'Op 15 to 20 f ct J 11g, 
with some suitable contnin cr , is necessary to obt·a in wntcr from theso crnrl<8, 
Just below t he ulphm· bank area t here arc s veral stone piles, apprnc11 tly built 
up for some ancient Hawai ian ceremoni es. 

Both pahoeho e a11Cl aa flow ridges, vaTying from 10 to 50 feet 01· mo1·c :it 
the base an·c1 fro1u 5 to 20 f et or so in heigh t with ve1·y nanow to ps wer 
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observerl on tcep a nd moderately stee1 slopes. This ty pe of longitud inal ridge 
in aa fl ows or mixed aa and paltochoe is quite co111 111 011. 'l:hcy may be fo und 
below t he r oad at K caluJ,ekua, Koua. 

Brom a great many po ints the sou thwest flank of Manna Loa may be seen 
as rt Cl' ics of should ers and terraces. 

VOLCANIC CONDITIONS IN DECEMBER 

Activity of Halemaumau 

'£he beginnii1 g of Decem ber saw nothing new at the H awaiian craters, but 
though t he H alemauma n pit appenrs donn:1nt, the heat, fume ancl seismicity of 
t he r egion a a ·whol e are uot suffi ciently cliffeTcnt from t he times of lava activ­
ity to lend color to any belief that t he lava has retired to any unusual depth. 
Th e pl'oofs of t his are that there ,n vnpo1· anc1 sulJ hur fum e as usual, th e pits to 
t he east, such as Aloi, Al ca lea a nd M:1kaop11hi, and t he fie1cl of 1923 lava west 
of t he latt er, giv up steam and sulphur, the Manna Ild fiss ures of 1920 are 
h ot enough to light "-ood, fissures at :M:okunweoweo a r c hot ancl sulphurou s, 
:incl tremors local to tho crater reg ions indicate that something be low Rtirs . 
No great tilt of the ground inwa nl ·ince the lava was in H nlomaumau in July 
1924, ii1di catcs its s11bsiclence; on th e contrary whnt ti lt th orn i, s uggcsfs t hat 
th e unclerg,·ouucl lava is eith 1· st[tgnant or 1·ising. 

'rhe first week of Decembe r exhibitecl consid erab le avalanching in Hal e­
mau,mau pi t, followecl by a ma1-kecl rcvivnl of felt local c:uthquakes such as 
had not been regi tc re<l h er :for some months. · ' 

In a quarter houl' fr om 9:45 t o 10 a . m., D eccmbel' 3 with li()'ht sonth ­
southcasterly wincl, fom slid fe ll from t he western :tncl no'rt hern w:11 s of t he 
pit. Th e wn.Us were wet ancl steaming in se1·cral ·plnccs though ther e had been 
no rain. 'l'hc slicles we1·e small , but woulcl tni·t sud.cl nly from high up th e 
walls ancl make trn.il s of 1·ock ancl dust, especially n.bout th e dyke and r avems 
of t he so nthwest rift w here i t outcrop in the pit. Th e wn l ls w er e mu ch more 
in motion thnn at any time recently. There we re ti·ickle ca cacles of sand on 
t he west " '.al l. Soon afte r noon the next clny big clouds of clu t rose from the pit 
a1~d the se1smog_rnm at 2:31 p. m. howecl r~ lon g ear thqu ake mov mcnt coinciclii1g 
with an extra big nvalnnche. On the 5th a large scar was cliscoverncl iit th west 
wall of the pit, ascacles of black sn.ncl were coutinuou s four -fi fths of the way 
11p th o wa11, t here wa fresh 1·ecl rlelJl'is below, nnd clen r acl'Oss t he bottom of 
H alemnumau dust hn cl b en deposit cl so ns to obliterntc the sulphur stains of 
the east side. 

'l'wo strongly felt slwck s occurred :1bout ~):30 a . 111. a11cl ] 2 :45 11. 111., Dr~ m­
bel' 5. Each of these clismnntl cd botl1 componen ts of th e Bosch-Omori seismo­
graph. ~h e fi r t visibly touched off n small slide at t he pit, but so far as coulcl 
be seen rn the afternoon Hnlemaumau wns very still nncl sleep)'. On the 7th 
several slide. occul'l'ecl during th e cfay n11cl nt 2 p, 111. th ere w 0cre agai n sancl 
cascades on the west wall. An earthquake at 10:16 p. m. , December 8, wns pro­
longed bn t g<'ntl and a ligh ter shock oc Ul'l' crl at lJ :48 p. m. · both of t hese were 
felt at Hilo·. 'rh ' incl icrttecl cli ·tance was nin e miles souti1enst of the Obser­
vatory. 

E!gh tce11 earthquak es w ere regi ·te rcel rlurii1g the week encli na December 9, 
of winch one was of the >tvn lan che type :rncl fou1· were i:>erceptible. Th e two of 
December 6 appcn re<l to have origins close at hanrl, of t he order of two mil es 
cl istancc. A •trong NNW tilt accompa nied t he quakes of t hnt clay ancl t he t ilt­
ing of the we k was 111ocl rate- NW. A clog howecl ::tlnnn and 1>hens0ants sq un wk ccl 
during th e fir t carthqu alrn of th e evening of Dee mbcr 8. 

'l'his eis rnic spasm rliecl nwa_y rl urin o- the econcl 1Yeck. Th wcatl1 cr ,vas 
rlry, but in spite of t his the walls were "'murh wetterl by steam. Stcnm-crnck 
b_clts _in :\ncl ont. icle the pit appeared to accorcl 11otnbly with the so uthwest 
nft du·ectwn . Generally smaJl stones could be heard :fallin g from the uorth wall. 
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Wingate 's camp w::is in a Java tube, 9,940 feet above sea level, on ::in n11cic 11 t 
H awaiia n trail t hat rough ly fo ll ow the 9,900-foot co11tonr of the outlt el'll . lope 
of Ma una Loa. 'rbe tnbc bore viclcnce of ha v.i11 g beell usecl ns a c:11nping ]>lac 
hy th e an cient I-fawa·ii:rn s. It woul cl n.ppcar that parties of considernbl size 
at one time usecl t his trail, ::is buil t-up sheltel's were found on pahoehoe outsiclc 
t he tube. Th e tube is abou t one-half mile to the west of the line of westernmost 
cinder cones, though sti.11 'within the rift zo11c a th re is a crack a few hmHlr ii 
feet to tho west. Th ero was 110 evidence of lava flo,vs or other for m of output 
a long t he cl·acl· at thi elevation. 

Th e trai l is easi ly followed across aa flows, but obscure on pa hoehoe. It was 
110ver r ebuilt where it was destroyed by the 1851 and a fow other fresh looking 
flows. It may well be that use of the trail ccas cl 100 t·o 150 or rnoTe years ago. 

In goin g eastward along the trail an aa flow r m::ukable fo r it even stir• 
fnce, wa cncountm·cd. '?i' here th e flow buttccl Hg:tinst cincle r cones it left a 
plaste1· of aa lava 5 0 1· 6 fee t hi gh er than the pres n t l evel of t he :flow. It 
looked as t hou gh t he flow could have made aa tr casts hail i t occu,.recl in a 
timbe,.ecl reg io11. No pn.hoehoe slabs w •re obsel've(l on t he flow. 

To t he southeast of the n.bove mcntio11 ccl aa flow there is n large pahoehoc 
lava dome t hat cu ts across t he line of the rift zone at a small angle. St1·uctm­
ally it i · very much like the Mauna Iki dome in the Kau De crt.1 The dome is 
50 f eet or more above, th e surrotmclin g terrane ancl fo r th most pnrt covered 
with shclly pn hochoe. Lava hacl st reamec1 in nll clil'ed ions from t he high er p;il'ts 
of the clome, aa forming in only a f w mall flows. •r1te1·e nr several break­
down s in the clon: e, some apparently ove1· the feedin g r ift ancl others in Java 
tub es leading Rway f rom the source rift. S ulphate h1cru. tations ns mu ch as two 
inches thick may be fou11cl in the tulles. At the up[ er end of the clornc a b uilt­
up shelter was 11oted. 

um erons cincleT cones mnrk t he r ift zone. 'I'hc Jln rts of many of. tho 
ilonbl e or mul ti pl e cones :ne often of very cl iffe'!'ent ages. Fifty feet of a r eel 
c-one at a11 elevation of 9,400 feet had beo11 burie~ by Javn flows. T he cl evelop­
ment of ci nd er cones i p robably 110 new f atu rc of t he M:.nma Lo·a, i-ifts :rncl 
un doubtedly mtmerous cones of anci nt Maunn Loa hi tory lie bu ri ccl tm cl cr t h 
accumulation of lava flow . . 

Th e hot and steaming locality with sulphur cl posits~ between H,000 and 
12,000 feet can be reached fr om t he Wingate camp withont having to trnversn 
more than 400 feet of an laYa. 'rl1ere appears to .h ave been but little or 111.1 
change in t he nmount of steamin g and in the a rcu. of th sul phm· deposits sinc11 
it was observecl in 1923. In n few places the steam was v ery h ot a 11c1 escaping 
with a purring nofac. No odor of :-!02 was detected . ,Tu rlging from t he rce('nt 
spa tter (1916, 1919, a11cl probr1bly at tim 'S of other recent flows) at . ov r:il 
place alon g t he rift tt would app ar t hat cinder r011cs woulcl have b een l uil t 
up harl t ho a t ivity in thi · lo cality co ntinued lon g enough. 

Th e lava aronn cl th e sulphm-cleposit nr ca ·cents to he mn cl e up of a thin 
veneer of light, black aa ancl pumiccous pahochoe of r e cnt flows over ve ry old 
aa. Two co11es above the. ulphur bnnks :ire of a rec nt ag, t he others al'e v L'.I' 
old .. Th e lava on t he southwest fl ank of Mauna Loa may wel l be di~•iclecl into 
two ages: recent (within the last 100 to 150 y urs, say) ai1d olcl. Lava flow s 
of vnrious ages showin g n uniform gracla t io,1 in weatheri ng b etween tho olc1 e~t, 
ancl newe t flows are not to be found. 

W a ter wns observccl in a deep ancl 11:u'J'0W crack at about 12,000 £cot. Mr . 
, ,Vingat e reports water in a similar crack nt a dnrk gray cone just west ol' the 
main hot fi ssure at an elevation of l] ,970 feet. A l'Op 15 to 20 f ct J 11g, 
with some suitable contnin cr , is necessary to obt·a in wntcr from theso crnrl<8, 
Just below t he ulphm· bank area t here arc s veral stone piles, apprnc11 tly built 
up for some ancient Hawai ian ceremoni es. 

Both pahoeho e a11Cl aa flow ridges, vaTying from 10 to 50 feet 01· mo1·c :it 
the base an·c1 fro1u 5 to 20 f et or so in heigh t with ve1·y nanow to ps wer 
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observerl on tcep a nd moderately stee1 slopes. This ty pe of longitud inal ridge 
in aa fl ows or mixed aa and paltochoe is quite co111 111 011. 'l:hcy may be fo und 
below t he r oad at K caluJ,ekua, Koua. 

Brom a great many po ints the sou thwest flank of Manna Loa may be seen 
as rt Cl' ics of should ers and terraces. 

VOLCANIC CONDITIONS IN DECEMBER 

Activity of Halemaumau 

'£he beginnii1 g of Decem ber saw nothing new at the H awaiian craters, but 
though t he H alemauma n pit appenrs donn:1nt, the heat, fume ancl seismicity of 
t he r egion a a ·whol e are uot suffi ciently cliffeTcnt from t he times of lava activ­
ity to lend color to any belief that t he lava has retired to any unusual depth. 
Th e pl'oofs of t his are that there ,n vnpo1· anc1 sulJ hur fum e as usual, th e pits to 
t he east, such as Aloi, Al ca lea a nd M:1kaop11hi, and t he fie1cl of 1923 lava west 
of t he latt er, giv up steam and sulphur, the Manna Ild fiss ures of 1920 are 
h ot enough to light "-ood, fissures at :M:okunweoweo a r c hot ancl sulphurou s, 
:incl tremors local to tho crater reg ions indicate that something be low Rtirs . 
No great tilt of the ground inwa nl ·ince the lava was in H nlomaumau in July 
1924, ii1di catcs its s11bsiclence; on th e contrary whnt ti lt th orn i, s uggcsfs t hat 
th e unclerg,·ouucl lava is eith 1· st[tgnant or 1·ising. 

'rhe first week of Decembe r exhibitecl consid erab le avalanching in Hal e­
mau,mau pi t, followecl by a ma1-kecl rcvivnl of felt local c:uthquakes such as 
had not been regi tc re<l h er :for some months. · ' 

In a quarter houl' fr om 9:45 t o 10 a . m., D eccmbel' 3 with li()'ht sonth ­
southcasterly wincl, fom slid fe ll from t he western :tncl no'rt hern w:11 s of t he 
pit. Th e wn.Us were wet ancl steaming in se1·cral ·plnccs though ther e had been 
no rain. 'l'hc slicles we1·e small , but woulcl tni·t sud.cl nly from high up th e 
walls ancl make trn.il s of 1·ock ancl dust, especially n.bout th e dyke and r avems 
of t he so nthwest rift w here i t outcrop in the pit. Th e wn l ls w er e mu ch more 
in motion thnn at any time recently. There we re ti·ickle ca cacles of sand on 
t he west " '.al l. Soon afte r noon the next clny big clouds of clu t rose from the pit 
a1~d the se1smog_rnm at 2:31 p. m. howecl r~ lon g ear thqu ake mov mcnt coinciclii1g 
with an extra big nvalnnche. On the 5th a large scar was cliscoverncl iit th west 
wall of the pit, ascacles of black sn.ncl were coutinuou s four -fi fths of the way 
11p th o wa11, t here wa fresh 1·ecl rlelJl'is below, nnd clen r acl'Oss t he bottom of 
H alemnumau dust hn cl b en deposit cl so ns to obliterntc the sulphur stains of 
the east side. 

'l'wo strongly felt slwck s occurred :1bout ~):30 a . 111. a11cl ] 2 :45 11. 111., Dr~ m­
bel' 5. Each of these clismnntl cd botl1 componen ts of th e Bosch-Omori seismo­
graph. ~h e fi r t visibly touched off n small slide at t he pit, but so far as coulcl 
be seen rn the afternoon Hnlemaumau wns very still nncl sleep)'. On the 7th 
several slide. occul'l'ecl during th e cfay n11cl nt 2 p, 111. th ere w 0cre agai n sancl 
cascades on the west wall. An earthquake at 10:16 p. m. , December 8, wns pro­
longed bn t g<'ntl and a ligh ter shock oc Ul'l' crl at lJ :48 p. m. · both of t hese were 
felt at Hilo·. 'rh ' incl icrttecl cli ·tance was nin e miles souti1enst of the Obser­
vatory. 

E!gh tce11 earthquak es w ere regi ·te rcel rlurii1g the week encli na December 9, 
of winch one was of the >tvn lan che type :rncl fou1· were i:>erceptible. Th e two of 
December 6 appcn re<l to have origins close at hanrl, of t he order of two mil es 
cl istancc. A •trong NNW tilt accompa nied t he quakes of t hnt clay ancl t he t ilt­
ing of the we k was 111ocl rate- NW. A clog howecl ::tlnnn and 1>hens0ants sq un wk ccl 
during th e fir t carthqu alrn of th e evening of Dee mbcr 8. 

'l'his eis rnic spasm rliecl nwa_y rl urin o- the econcl 1Yeck. Th wcatl1 cr ,vas 
rlry, but in spite of t his the walls were "'murh wetterl by steam. Stcnm-crnck 
b_clts _in :\ncl ont. icle the pit appeared to accorcl 11otnbly with the so uthwest 
nft du·ectwn . Generally smaJl stones could be heard :fallin g from the uorth wall. 
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Avalancbe du.st arose December 13 at noon. ome sulplnn o lor was p er·• 
ceivecl at the rim of the pit and sulphur spot 1·eappeared on the bottom. At 
t he south west wall team appeared to be increasing. 

Dming the week ending December 16 twelYe very feebl e seisms were regi -
te1·ecl, lessening in amplitude and frequen y . Micro eismic motion increased 
about the 15th, this being coincidental with the beginning of outln'"e terl y wind. 

During the week ending Dticember 23 after a outhcrly storm on the 18th, 
the wnlls of Halemaumau became \\"etted a11d deep red in co:or, this colori11g 
extending even to the talus slopes. , 'team wns abundant iu the pit ancl Tock 
falls were freqnent, especially at the northwest. All the seismographs on the 
island 1·cgistered mai·ked increase h1 amplitude of mi.croseisms with the l egiu­
ning of the Kona wind. Six earthquakes were recorded, one at 3:37 p. rn ., 
December· 19 being fe lt at Olaa and at the Obsenatory, its indicated di tance 
of nine miles being the same :is that of the cal'thquakes of December Tiltil1g 
was 1:noderate SE. 

For the week ending December 30 nine local eaxthquake movements were 
registerecl on the Observatory seismographs, all too feeble to be perceptible. Tilt­
iug of the ground was slight towards the west. On December 27 i10 l'Ock falls 
were heard dt1ring a Yisit to the pit; on the 29th a few small lust puff J·o. e 
from the cauldron, :mcl on the 30th dust in small amount ro c freque11t,ly, steam 
was conspic uous alo11g t he south rim a11d from the outh1':e t half of t he i11-
terio1· and sulphurnus odors wero noticed at the rim. By lrying after rnin a 
coating of white sulphates hncl blossomed out 011 the northea. tern wall. 

JOURNAL, DECEMBER, 1925 

December 3. In Halemaumm1 pit from 9:45 to 10 a. m. with wincl frnm the 
SSE, the actual wall rock was observed to be wet a11cl steaming above the talus 
near the top of the 11orthwest ·liclc, at the east encl of the northeast sill, at the 
base of the southwest rift dyke 011 both sides of the latter, and along the base 
of the southeast wall. The1·e had been no rain within twenty-four hours and 
the vapor jets on the bottom of the crater were of ordinary volume. 

Withii1 the quarter hour four slides occnrred at the north, southwe t and 
west walls. Two of these were from the outhwest rift belt. The slide were 
small, but made trails of rock and dust, :rnd tended to start suddenly from high 
up the ,yaJls. The cliffs appeared to be much moTe in motion than at any time 
recently. There was reel du t on the floor and new clebrjs on the northern 
and western taluse . Trickle ca cades of sancl were in motion on the we t wall 
so uth of t he northwest talu cone. 

December 4. At 2:30 p. m. a big cloud of dust 1·ose from the pit and the 
seismogram at the Obser vatory showed a long earthquake movement at the same 
time. About noon and thereafter there must have been big avalanches from the 
west wall of the pit which had been foreshaclo_wecl by the movements of the 
previous day. 

December 5. At 2 p. 111 . inspection of the pit showed that these avalanche 
bacl left a big scar in the we. t wall between t he v,•est bose ancl the north we t 
talus. A large stu-face mass of rock had fallen away. Fragments were in 
motion there 110w, and cascade of black sand were continuous downward from 
a poiut four-fifths of the way up the wall. Fresl1 reel debris lay belol\· and 
the bottom was dusted clear across the .floor to the east talus where the du- t 
obliterated the yellow sulphur stain. 

At the west pocket of the bottom the steam jets were rearranged along 
th e border of the new debris that l1ad fallen. '£he foTmer west pocket wa cov­
ered with rocks; it had been a steaming mud fl.at. Th e steam extended in a 
line up the bottom part of the no r thwest talus, and purplish black and formed 
small talus cones on top of th uew debri . Th e sliding wa almo t continuou 
at the 11c1Y scar, and some rocks were falling at the southwest side of the pit. 
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Fig. 38. Jun r 29, 191 6. L ooking towa rd t he summit of ) [:i un n L on fl-om P nu o K eok eo, ahout 7,000 feet ,,bo,·e sea level, :ilong the l ine of southw<'st r ift cones. Rhows the " ·hole south fla nk of this ext rnorcl innry mountn in . Li,oking 
south l'as t ( right), 11ortheast· :rn<l 11orthwest. I n the fon'grom1cl 0 11 th e left is t he co 11 e of ·1916, :111 rl in the <'Xfrcmc <i ist:1 11C·e is th <' light li ne of ulphur deposi ts, fo llowing the rift, at about 11,000 fee t clc ,·atiou. Photo 'Wood . 

rig. 39. Sulphur de posit a1·ca at 11,000 fee t nl oag sou thwest rift of 
~Iau11n Loa. The sicl,• of t he rcur is st <'a miug and touted with . ulphur. 
P hoto Emcrsuu, Augu~t, ]923. 

Fig. -tO. August, ]923. Looking clown southwest rift of :\.fauna L o,1 
from nbo,·e 11,000 feet. Cones of Puu o T-Cc•okeo group on sk_,·-liuc. Flat 
in tcrve11ing ground is str iped "·ith flows that hn,·e poured cast from the rift 
zone, whi t h is on the 1·ight. Photo E merson . 

Fig. -!I. August, 1923. L ook ing toll'arcl Puu o Keok eo south ll'cstward 
clow11 i\Inu11:1 L oa, f'ro m Iowr 1· encl of su lphu1· rkposit a rea :1t 11,000 f eet. 
Photo Emerson. 



December 6. At 9:30 a. m. a snappy, j l'king earthquake shock occurrecl, of 
short duration, and plainly felt. Ju t afterward :rn avalanche fell ill H.ale­
maum:rn. A seconcl earthquake of the same genern.l quality occurred about 
12:'15 p. m. feeling about the ame a the fu-st one but a little more prolonged. 
It was trnng enough to eau e a collie dog to show alarm. Both these earth­
quake dismautl ecl both the Bosch penclulums, set off au xperimental ann unciator 
. oi mometer, ancl tho eco ial one up et t he most . ensitivc prisms of a prism seis­
mometer which hacl been rea<ljusted to more sensitive balance after the first 
earthc1uake. 

The pit was visited at 2 :20 p. m. and was fo und to be very dry and showing 
very little rock motion. Tl,e and cascades at the west wa.U had nearly stopped. 
There was light south wind. A vertical wet zone wa observed in the south­
west wall of t .h e pit ea t of the rift cavern, and te:rn1il1g near t he top . T he 
earthquake had produced no obYiou effe cts in the pit. 

December 7. At 2 p. m. the weather ,vn ealm ancl the pit very still so 
t hat i:f there had be 11 the lightest blowb1g 1io-ise at any of the steam jets it 
"·o ul cl have hcen per~eptible. There was none. Sand caseacle · were again in 
evidenee on the ,vest wall and rr snrn ll slid occU l'l'ed there. Rock fell also at 
the , outhwcst and north w:Llls. There was fl'eslt lebris on tl1e northea t ta lus . 
Yello"' •grcen stain of sulphurou a, poet was conspicuous now only at the base 
of the soutltwes rift talu . Tw"ice dtning t lte day dust l'OS C from the pit. 

evcral earthquake wer regi tercel latoly on tltc s ·ismograms at Hilea. 

December 8. About 10:1-! p. m. a prolonged ear thquake oecurred, pheas­
ants squawked much during and after the main shock1 and a dog jumped up 
and how ed alarm. 

December 11. ,H 10 a . m. in lJl'ight calm weathe1· after rain the previous 
nigh t, the walls and talus heap were steaming, especially abou t the so uthwest 
1·ift. So we1·e the gullie north and northwest. T he west wall was streaked 
with :fine dark bro,1·n and above the smooth pile of it at the foot of the wall. 
The pop1)ing sound due to ingle rocks striking clear was heard four 01· five 
times during fifteen minute but the stones we1·e not detected. 

December 13. At 11 :-!0 a. m. a little pink dust rose from th north side 
of the pit. 

December 14- t J 1 a. m. nfter thirty-sh hours with no raiu the steam-
ing places in the pit :floor and walls were still notably wet. Sul1)h ur smell was 
11oticecl anc1 yellow stain ,va c1ctectahlc nt t he bottom of the cast side of t he 
outhwe t rift talus and al o among broken roeks at tho southoa t edge of t l1e 

floor. Sounds of falling rock were hearc1 bvice in five minutes. 

December 16. At 9 a. m. ouditioJ1s 1·emained as before, iudividual rocks 
were falling at the north and the wind was light from the 11ortheast. There 
had been light rain. One of the falling rocks .-ouuded like a pistol shot. Blue 
fume was noti ed in the team of tl1e south talu and at a crevice in the east 
floor. White salt appeared on all the rock east and west of the sou thwestern 
taluses. '!'here wa much wetne s and flocculent steam at the top of the big 
talus, at the south side of the west bo s where the white stain was fresh and 
mo t alJUndaut, mid at the wall uuder the rift chasm. White stain was be­
ginning to appear ~gain on the flat surface of 1·ock along the base of the outb­
e.ist wall. A sulphur patch appeared in the steam at t he foot of the talus 
11 ext to it 011 the 11orth. 'J'he team rising from cracks at the edge of the pit 
eutheast was t hrown into a whirlwind wit h blowing noise. There was heavy 

iloccn lent steam at the ba ·e of the northwest talus an d soft steam clo uds at 
the south tal u . 'l'he steam jets fo rmecl a silrno us lhie acros the bottom of 
the pit from the south talus to the northwest taln . 

December 17. At 9 :30 a. m. fresh red debris was observecl at the north . 
The yellow stain under the southwest rift tunnel was incr easing. The steam 
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patches and walls were unusually wet. The steam at the so uth talus was 
on this day nil clustered at tho top of the slope so that t he long dry streak 
up t he middle of the talus co ne was free from steam. General ly it is bordered 
by steam on each side. 

December 23. At 10 a . m. t here was abundant steam conde11scd from t he 
1·ccent rains and thern were occasional rock slides from t he western wall. Th e 
walls w ere dark 1·cd ancl several of tho talus sloJ es l,ad str aks of the same 
color. 

December 27. At 11 a. m. steam was abundant, especially so ut hwest, and 
no 1·ock falls were heard. 

December 29. A few small dust clouds were obsoi·vcd. 

December 30. Steam was abumlant along the south rim and from tho 
sout hwest half of the pit. Sulphurous odor including possib'ly hydrogen sul ­
phide was noted. A coating of white sulphates had formed on t he northeast 
wall above t he east half of the north sill. D n.~t clouds at the pit were 
fr quent. 

December 31. At 11 a. rn . one slight echo of falling rock was hoard. The 
pit was dry aud still and nothing whatever co uld be detectocl that was uew. 

SEISMOMETRIC RECORD 

During the month e11ded midnight December 31, 1925, 48 local earthquakes 
and no teleseisms were rcgisternd at the Obs rvatory. These and other earth 
movements arc exhibited below. Time is Hawaiian Standard, 10 h . 30 min. 
slower than Greenwich. 

Abbreviations have meanings as follows: vf = very feeble; f = feeble; 
s=sligbt; m=modernte; d=instruments dismantled; fl=fclt locally; 
6, = indicated distance to origin in miles; and a= a peculiar type of tremor 
that builds up gradually without phases, continues longer and with lesser 
amplitude than ordinary local earthquakes of similar i11tensity. There is a 
elosc correlation between those tremors aud the occm·1· en ce of avalanches at 
Halemaum a u. 

Local Earthquakes 

December 
1- 1:51 a . m. vf. 

12:52p. m. vf. 
4:11 p. m. vf. 
4:52 p. m. vf. 

2- 6:26 [), Ill, vf. 
6:29 p. m. vf. 
7:06 p. m. vf. 

3-a :37 p. m. vf., lasts 
fol' 5 minutes 

9:13 p. m. vf. 
4- 2:31 p. m. :f 6, 9. 
5- 11 :16 p. m. vf. 
6- 9 :19 a. m. vf, 6, 2. 

9:20 a. rn. m, d, t::,. fl. 
J1 :58 a. m. vf. 
1 :45 p. 111. m, a, fl, 

6. 19. 

H armonic Tremor 

December 
6-- 5:23 p. Ill . f, f::,, 11, 
7- 1:59 a. m. vf. 

1:46 p. Ill, vf, 
8:00 p. m. vf. 

8- 10:16 p. Ill. 8 1 fl, 6, 9, 
10:24p. m. vf. 
11:48 p . Ill , S1 l::,, 8. 

10- 3:06 a. m. vf. 
7:41 p . m. vf. 

11- 7:48 a. m. vf. 
4:49 p. Ill . Vf. 

a 5:36 p. m. vf. 
6:20 p. m. vf. 

al 1 :48 p . m. vf. 
12- 12:19 a . m. vf. 

a 2:05 p . m. vf. 
13- J0:36 a. m. vf. 

December 
13- 11 :35 a . m. vf. 
17- 3:02 p. lll, vf. 

6 :29 p. m. vf. 
19- 1:46 a . 111. vf. 

3:37 p. m. , 
fl, t::,. 9+ 

20- 4 :52 p . m. vf. 
4:55 p. m . vf. 

23- 5:24p. m. vf. 
24-- 4:23 a. m. vf. 

4:37 p . m. vf. 
6:31 p, Ill. vf, 

10:44 p. m. v f'. 
25- 4:12 p . m. vf. 
27- 2 :49 a. m. vf. 
29- 5:29 a . m. vf. 

G:34 a. m. vf. 

This type of tremor wns absent throughout tlte month. 
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Microseismic Motion 
The :implitucle of mic1·oseisms was moderate from tlte 10th to 23rd inclu­

sive :mrl slight on other clays. 

Tilting of the Grom1d 
ovombor 29- Dceember 5 ...... . .. .... ........... 2.1 seconds SW. 

6- 12. . . . . . . . . . . . . . . . . . . . . . . . 3.7 seconds NE. 
13-19 ......... . .. . .. . .... . . . . 1.4 seconds ESE. 
20-26 ........ ........ . ... .... 1.0 seconcls W. 
27- Jmi uary 2 ..... . .... .... . . 0.6 se •om] ENE. 

'r. it. JAGGAR, 
Volcanologist. 
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Ley.:,,d 
Oorl!lrnrncrf l Road 

B lack spot shows location of Observatory. 

All exchanges, gifts to libraiy, news notes about Pacific vplcanic and 
seismic events, and corresponclence should be addressed RA w· AIIA VOLCANO 
OBSERVATORY, Volcano Ilou e, Hawaii. 

The Observatory is o_perated by the U. S. Geological Survey, and its work 
is supplemented by the Hawaiian Volcano Research As ociation. The main 
station is on the northeast rim of Kilauea Crater. ubol'Clinate seismograph 
stations ai-e operated by the Reseai,ch Association under the direction of t he 
volcanologist in Kona , Hilo and Hilea. 

The Kilauea station operates horizontal pendulums of the Bosch-Omori type 
ancl r eceives time by wireless from the Honolulu Naval Station. Obsen·atory 
Lat. 19° 25' 54.2" N.; Long. 155° 15' 39.2" W.; EleYation cellar 1214.6 meters 
(3985 feet) . The Hilo, Hilea and Kona stations ope1·ate horizontal pendulums. 
Their seismograms are sent to the Observatory. 

The Hawaiian Volcano Research Association founclecl the Obsenatory 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 Government Volcanologist. It is a corporation unde~ the law 
of Hawaii, governed by a board of directors, ::mcl finan ced by the subscriptions 
of its members and patrons. Its aims are identical with those of the Ob en·a ­
tory, namely, (1) T o keep recorcl of Hawaiian volcanism. (2) To attract vol· 
canologic specialists to Hawaii, ancl (3) To promote worldwide knowledge of 
volcanoes and earthquakes and the foundation of mo1·e volcano observatories. 
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