
PREFACE 

The Volcano Letter was an informal publication issued at irregular intervals by the Hawaiian Volcano 

Observatory (HVO) during the years 1925 to 1955. Individual issues contain information on volcanic 

activity, volcano research, and volcano monitoring in Hawaii.  Information on volcanic activity at other 

locations is also occasionally included.  

To increase accessibility of this resource, previously only available in print format, this compilation was 

scanned from the highest quality Volcano Letter originals in the HVO archives. Optical Character 

Recognition (OCR) was run on the entire file. In addition, the file size was reduced by making it 

compatible with only Adobe Reader v. 8 and later. The scanning was done by Jim Kauahikaua and the 

quality control and posting was done by Katie Mulliken, both current staff at the Hawaiian Volcano 

Observatory. 

Originals of the first three Volcano Letters could not be found so copies plus the Title Page and Index for 

1925 have been extracted from an excellent scan of Volcano Letters for 1925 to 1929 available in 

Books.Google.com 

The Volcano Letter was published by HVO through multiple changes in administration, including the 

Hawaiian Volcano Research Association (1925-1932), the U.S. Geological Survey (1932-1935), the 

Department of the Interior (1935-1938), and the University of Hawai‘i (1938-1955).  Issues 1–262 were

published weekly from January 1, 1925, to January 2, 1930, and consisted of a single page of text. Issues 

263–384, also published weekly, from January 9, 1930–May 5, 1932, were generally longer—four-

pages—and provided more detail on volcanic activity, including photographs, maps, and plots. Weekly 

issues 385–387, published May 12–26, 1932, were a single page of text due to budget reductions 

brought on by the Great Depression. Budget restrictions reduced the publishing frequency to monthly 

for issues 388–428, covering the period of June 1932 to October 1935; these issues were generally 

shorter, 1–2 pages, and sometimes featured figures. From November 1935 to July 1938, issues 429–461 

remained monthly but increased in length (generally eight pages) and featured figures frequently. Issues 

462–530, published over the period of August 1938–December 1955, varied in length from 2–15 pages, 

but were published quarterly, rather than monthly.  

Six of the letters are misnumbered: 

Jan. 21, 1926 number is 55 though it should 56 

July 29, 1926 number is 82 though it should be 83 

Feb. 16, 1928 number is 161 though it should be 164 

May 31, 1928 number is 197 though it should be 179 

Nov. 29, 1928 number is 204 though it should be 205 

For background information on the Hawaiian Volcano Observatory: https://pubs.usgs.gov/gip/135/ 

The Volcano Letter publications are also available in print: 

Fiske, R.S., Simkin, T., and Nielsen, E.A., eds.,1987, The Volcano Letter, No. 1-530. See 

https://www.si.edu/object/siris_sil_328087 
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LAVA SURGINGS IN HALEMAUMAU AND THE EXPLOSIVE ERUPTIONS IN 1924

By R. H, FINCH

The object of this paper is to show a possible relation between

fluctuatiun, in the lava column of Halemaumau and the steam

blast eruptions ln 192+, as well as to point out the limitations

in the 'luantity of heat al1ll amount of water available for such

steam blasts,

A remarkable series of fluctuatiuns in the height of the molten

lava in Halemaumau commenceu 111 December 1923 and con­

tinueu until the lava uisappeareu on February 21, 192+, The

fluctuations suduenly began near the culmination of the steady

ri','c in the 1;1\'a column that followed the collapse accompanying

,I", ""all lava How near Makaopuhi in August 1923, There

were short-period fluctuations of approximately 6 t 8 hours,

superposeu on fluctuations with a periou of almost exactly 1

week, The amplitude of the short-periou fluctuations was about

the same as that of the week-period fluctuations, often amuuut

ing to o\'er 60 feet' The general rise in the I''''a level continued

ulltil January 21. Until that date the risings usually exc ~deu

the sinkings, After January 21, howe\'er, there was a gradual

lowering and the sinkings usually exceeded the ri,es, This last

"elation continued until the la\'a disappeared from view on

February 21.

After the disappearance of molten la\'a in February, har­

munic tremor and the smoky condition of the pit, through which

glow was occasionally \'isible, indicated tbat the lava column

remained rather high and nearly stationary ulltil the time of

rapid subsidence in the latter part of April. The pasty lava that

was revealed at the begiuning of this subsidence ,trengthened

such indications.

j Bulletin, Hawaiiau YOlcallu UiJscl"valory, IJCeL'JIliJt..'l" l~:!H, Ji.llllwry
J :I~ I, "lid February 1924.

Previous to the disappearance of the lava, the area of the

la \'a lake that was fluctuating through a range of 50 to 60 feet

was about +0 acres. This meant that a large amount of molten

la\'a was in\'oh'ed, In one half-hour period obsen'e<.1, over

10,000,000 cubic feet of lava poured illto the lake basin, Some

11£ the withdrawals were even more rapi<.1, If, as seem probable,

the total area in era" section of the feeding conduits was small

compared to the lava lake, thell surgings with similar volume,

whell confined to the conuuit" woul<.1 mean large vertical ranges,

E\'en if much ,malleI' volumes of lava were ill\'olveu, the \'er­

tical rallge might well ha\'e been much larger than the obsen'ed

50 to 60 feet \\ hen the upper ends uf the conuuits terminateu in

a lake basin.

The jlossibility of la rge \'ertical ranges in the la \'a 'urgings

being establi, hed, illuications for ,uch surgings are now re­

'lui red, Harmonic tremur"-,eismic illdications of unuerground

ll1o\'emcut of molten lava-furni,hes just ,uch e\'idence. This

type of tremor dimilli,hed on the ,ei,mograms of the Hawaiian

\'olcano Ob,en'atory just before the lan' disappeareu in Febru­

ary and then was barely \'isible umil April 29, when there was

a noticeable increase. Coincidental with the increase in har­

monic tremor, a "rrong ,outhwe,t tilt and a marked subsidence

ill the lava column began. Lava drainage into the Puna rift3
.'

may ha\'e begun about this time.

A distinct increase in harmOllic tremor started on iVIay 7,

:.: Jaggar, T. A. ":::;eismomctriv Illn~stig-alioll of tile Hawaiinu Lava
CulunJu/' ~eismologkal ~ol'i~ty uf .\rncrica Bullcliu, December 1020,
page 267.

3 Jaggul", '1'. A' 1 and Finch. H. fl. "The eXI>!osi\'e eruption of Kilauea
ill lfuwaii H.1~:l." American .Jollrnal ()f SdCllCC. KOyt~l1lbcr 1921, uage 3j8.

• ]ag~ar. '1'..\. '·.Kib.(\('a's r,usL r(~l\':l. Flow. '1 Par,Llli"e,: uf lhe Pacific,
\'01. -t6, No, ~,
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just + days prior to the onset of the explo,ions. This. type of

tremor was moderate to strong until May 17 and slight through

the remainder of the explosive period. The maximum in explo­

si\·e intensity was reached on May 17 to 18, though earthquakes

increased in frequency after this date, reaching a maximum on

May 2+. There is evideuce, then, of lava surging prior tu and

during the explosive period. If the amplitude of the harmunic

tremor is an indication of the amplitude of the surgings, the

range of mu\·ement of the lava column preceding and during the

e. plosions may ha,·e exceeded those during the prcceding winter.

I)r. 1'. A. Jaggar has demonstrated that the explosions in

:'-Jay 192+ must have had their origin in steam blasts." The ful­

lowing discussion attempts to indicate in a more detailed way

a possible mechanism and the periodicity of the ·team blast,.

The potency of volcanic heat in producing steam bla,ts is easily

recognized. A cubic foot of water at a pre,sure of 1 atmosphere

and a temperature of 1,700 0 F. would yield uver 5,000 cubic feet

of steam, or, if confined, produce a pressure of over 80,000

pounds per square inch. 1£ one considers these figures only, the

mechanism of \'olcanic steam bJasts appears rather simple.

Difficulties arise, however, when one considers that with any

ingress of water the hot volcano conduit system immediately

produces a pressure that greatly retards, if not precludes, further

entry of water. If the pressure build-up were at a moderate rate,

then some seal to confine the steam before a disruptive pressure

was reached would be necessary, (It would appear that land­

slide material could make but a poor seal, even with optimum

arrangemenL) If the pressure had built up rapidly, the heat

supply would have had distinct limitations. It would have to

come from a thin surface layer of the conduit walls and from

any landslide material that fell into the conduit, say about

one-eighth inch thick. The receding magma must have left ap­

preciable areas of hot wall unco\·ered. A mechanism producing

a very rapiJ gelleration of steam and not requiring a thorough

,eal, such as a "Aash boiler," seems indicated.

Before proceeding with the di ·cussioo of a "flash boiler" sys­

tem, a few words concerning the probable height and distribution

of ground water io the vicinity of Kilauea seem desirable. For

ideas 00 thi· subject, the writer acknowledges his indehtedoes,

tu Dr. G. A. Macdonald of lhe United States Geological Survey

'ouditions observed elsewhere in the Hawaiian I,lalllls indi­

cate that la rge amounts of ground water are trapped in com­

partments between dikes at relatively high le\'els. Dr. Macdonald

believes that the ground water in some compartments near

Kilauea may be as much a" 1,500 feet aoo\'e sea level. The nor­

mal elevation of the Ghyben-Herzberg lens of fresh water in the

vicinity of Kilauea would be about 35 feet above sea level. The

shape and orientation of such compartments in the vicinity of

the Kilauea conduit system are probabJ\· very irregular. Evi­

dence indicate, cousiderable relati\'ely high-level ground water

in dose juxtapo,ition to the volcanic conduits. As lava is aver·

poor conductor of heat, the horizontal temperature gradient in

the conduit walls must thus have been very steep.

;, Jagg:lr. T. ,,\. Buill-till, 11:l\\"aii:11l '-lIlcalw Oll:-i<.:r\"atory, .!\[ay 1924 ,
pa g-t~ :l:'l.

There can be but little doubt that an abundance of heat was

available for the explosions. All that remains i.. to fiod a mean,

whereby a considerable volume of ground water could be

dropped into hot openings left empty by the receding la'·a.

The rapid subsidence that started on April 29 was accom­

panied by many earthquake, of Halemaumau origin. As previ­

ously mentioned, the retreat of the la\'a column was probab"·

made up of fluctuations in which the d rups exceeded the rises.

The collapse of the entire fluor of Halernaumau indicated a

series of coilaI' es (if the walls of the feeding fi"ure,. The down·

surgings of the la\'a rna,· well ha\·e timed the moment of thc

collapses. Sometime during thi, pulsating descenl of the lava

column, a trapped gruund-water po ket was encountered, and

with the shaltering of the conduit walls a eoml'arati\·e"· small

amount of water gained acce" to the \'olcano system. Thi, could

account for the first small explosion on ;VIa,' II. The next indi­

cated withdrawal of lava and collapse of the conduit walls was

on Ma\' 13, and explosions re,ulted. If the bottom of the pit

was 1,000 feet below the rim, which, in turn, wa, 3,700 feet

aho\'e sea level, and if the height of the trapped ground water

was 1,500 feet above sea le"el, then 1,200 feet of fragmental

material would ha\'e to be lifted to make an appreciable show­

ing in the bottom of the pit. \Vith an average ,pecific gravity

of 2 for such a plug, the pressure generated would have to

exceed 1,000 pounds per square inch. PreS'ures of this magni­

tude should be developed easily. As the explosions progressed,

there may have been an increase in the specific gra\·ity of the

fragmental material filling the vent because of an increase ,n

the amount of dense material from more deep-seated walls of

the conduit and a decrease in the percentage of vesicular la va

from the upper walls. If, as is probable, there was a more or

less progressive increase in depth of the seat of the explosions,

there may not have been a striking increase in the weight of the

plug, for there was a gradual increase in the depth of Hale­

maumau, the maximum being indicated about May 17.

In order to arrive at po,sible explosion pressures, let uS

assume probable temperatures and a possible amount of water.

If, as has been assumed, most of the explosions occurred just

following a downsurge in the lava column, the walls of the con­

duit had a temperature of about 1,700 0 F. Let u' assume a

surface area in the evacuated conduit of 6,000 square feet. An

opening 50 feet long and 60 feet deep would fumish such an

area. Hot fragmental material that might have fallen into the

cracks would also have been an important additional source of

heat. Hot volcanic gases would have been a minor contributing

factor. jf the explosion pressure was de\'eloped as a "Aa,h

boiler," then the heat available was confined to a layer about

ne-eighth inch thick in the rock surface. The \'olume of the

rock, if one computes only the ,urface of the walls of the fis­

sure, would be 62.5 cubic feet. \Vith a specific gra\'ity of 2.5,

this \'o!ume of rock would weigh about 10,000 pounds. The

number of available B.T. .'~ above 210
0

F. in 10,000 pounds of

basa It with an initial temperature of 1,700
0

F. is +,+70,000, if we

a'Sume the specific heat of basalt in this temperature range to

be 0.30.
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J f we a"ume annal temperalure of 900 0 f, fur the boiler

,-"tern, the a,-ailable heat in JO.OOO poumb of ba,alt would

amount to 2,+OO,UOO ll_T,l','s. Thi, "mount of heat would be

nearl-,- enough to raise the temperalure of 2,OUO pounds cf water

from 66' to 210 0 F_, e,-apurate it, and then supcrheat the steam

to 900" F. E,-apuration, of COlH,e. would take up mo,t of the

hear. The pre"ure generated hy "tch a s"tem with a COlbtant

,'olume "-ould he o"cr 3,OOI! atmo,phere,. Of course. there \I'a,

no con,tatll "ohune ',,-,tem, but the pre"ure de"eloped muH

hal'e been many time, the minimum requirement of 1,n(10 pound,

per ,quare inch mentiuned previou,I~_

:'\ow the question arises a, to whether it is po"ihle tu inject

,uddenh- au appreciable amount of water into an e,'acuated

conduit. The Olaa well," with a drawdown by continuous pump­

ing of 8 feet, ,howed a continuous inAow of 80 gallons a sccond,

If a ,'uid with the ,ame capaclt" a, thar of the ,ump beluw the

\V81el' ~udace \\ere ~lIddenly created, the alnount I'u:--hing 111

dltriltg the fir,t half ,ecnnd might \lell be ,e,-eral time, that of

any half ,econd after pumping had heen in progre» for ,orne

rime. Likewise the di,charge during the first half second from

water trapped in a dike compartment, when the wall ,epa rating

it from a ,'olcano conduit is suddenly shattered, might greatly

exceed that of any 'ubsequcllt half ,econd. Furthermore, if the

,hatlering occurred at the ,arne time as a rapid downsurge uf

the I,,,'a, there might be a pre"ure deerea,e that would facili­

tate the inAow of water, A considerable ,'ertical range tU the

,hattered conduit would ,peed up the inflow of water. for the

Yelocit,- of iuAow yaries roughly ;b the 'quare root of the depth

below the surface of the water table.

The temperature of the du,t of the explo,ion columu a, it

clea red the crater rim mu,t ha "e been nea 1'1-,' 900 0 F_, for on

,e,-eral ucca,ion, it wa, ob,erved 10 haye a dull red glow. The

expanding ,team, then, in the mid,t of the hot du,t, would have

had a ,'olume aboul 3,500 time, that of it, waleI' equivaleut

,,-hen it reached atmo,pheric pre"ure and would ha"e con­

den,ed ouly in thc extreme upper and cooler portion, of the

cloud, Sleam \I 3, fir'l dennitel,- ol"er."ed ill the explo,ioll cloud

011 ~Ia." 1+, though whether it had its origill ill the explusion or

from 'learning "em, in the crater wall is not knowlI, The

amount of condetharion of water ,'apor in the explu,iun cloud,

\I-a, ne,'er 'trikillg, ill fact, 1I0t much more than might be

expected from ,uch a column of hoi air with appreciable illdrafr­

of humid air. The explosion, mu,t ha,-e beell produced by rela­

ti'-ely ,mall amounh of ,team_

Although there wa, no apparent regularity in liming with

many of the explo,ioth thaI occurred during the earh- part of

the explo,i"e period, the mo,t common interval between expJo­

,ions' was 6 to 8 hours. This inten-al was in accord with obser­

"at-iot1> on la."a f1ucll1ation, in J-lalemaumau_ The early irregu­

la ,'ities might be expected when one con,iders the pos>ible

exist nce of a network of feeding fi"ures under J-lalemaumau

that decrea,ed in number with increa,e of depth and the possi-

o J)lIIH'Un, Ceorg-e. "Thc' llllg" ""ell :n Olun. :'\JiII. U Yolcano Letter
.:\0. -171, Jld.Y-~cpteI1l111:;·r l!Jl~.

.. :Flne!l. H. II. "~ci=,lllit: :--;l'IJIIl'll('I..'S of thL' EXlJln~h'e ~rlllJlioll ,It
l\ilallt':~ in .\Ia~ ] !l~ 1." S,,'isllitlluc-i<';ll ~11I'it.:IY ut' .\ merlt'jI nllllctin. Decem­
ber In-!' !lage 217,

bilily that collapsing in the different walls may not have

taken place ,imultaneously, Then, too, the explosion pressures

themselves ma," ha,'e been the cause of some of the ollapses and

thus ma,'- ha,-e resulted in a series of explosions closely follow­

illg one another. It should be noted that whether there was one

feeding conduit with a diameter equal roughly to the bottom of

I-Jalemaumau or a serie, of feeding wells, the preceding discus­

,ion is little affected_ If there were but one conduit, ,'ariatioll

in the timing of the ,hatte"ing of different portions of the con­

duit walls could ha,'e produced the obser."ed effects,

Two conditions could ha,'e preyented further explosions: a

lal'a column that had become stationary and the ce,sation of the

,hattering of the walls of the dike-inclosed compartments con­

taining water.

i\Jany of the explosions, perhaps all, produced air-pressure

wa,'es preceding the sound waves. This indicates that the onset

of the explosions was rapid, like that of dynamite. The idea of

a "Aa,h boiler" mechanism to account for the i\lay 1924 explo­

,ions of Kilauea does not seem incompatible with possible

available heat and ground water nul' with the obsen'ed facts of

the explosions,

AUTHOR'S A K~OWLEDGi\JENT: The author is Ill­

debted to Dr. T. A_ Jaggar and Dr. G. A. i\Jacdonald for

reading and criticizing the mallu,eript, and to ;\1r. \Villiard M.

Eller of the Hilo Electric Light Company, Ltd" for checking the

computatiolls.

COMMENTS
By T, A, JAGGAR

The foregoing di,cu"ion on a pO'5ible mechalli,m for com­

parati,'ely ,hallow foeu, explosions is interesting.

I think of the surgings a. deeper and place more empbasis

un the magmatic furnace than on incandescent walls. "'ith

deeper surgings, the wall breakage with eetch retreat would let

in fresh water from the Ghyben-IJerzberg lens at the same time

that magma was cascading into the e,'acuated chamber. The

effect would he ,imila I' to the ,urface ea,cade ,hown in the

figure, in the Bulletin of the Hawaiian ,"oleano Observatory for

August 1919_

"'ith the Glwben-Herzberg ground water ,tanding at 35 feet

abol'e sea le"el, the bottom contact with ,a It waleI' was 1,+00

feet below sea le,'el. If the lal'a outflow' undersea Wa, at one­

fourth the depth found +0 miles off Cape Kumukahi (east point

of the island) aod emerged one-fourth the wa,' down the sub­

marine slope at an ele,'arion of about 4,500 feet below sea le'-el,

it was 3,000 feet below the bottom of the fresh water lens.

1£ the ru,hing la,'a was cascadiog past Kilauea from a head

relati,'eh- high within i\launa Loa, one ca,cade or rift tunnel

could furnish either a continuo", or intermittent furnace, sueh

as the cascades and tunnels that were obscl'\'eJ for da,-s III 1919

to 1920_

Surgings and drainage, would suck down air from the fis­

ured mountain abo,'e ground-water le,'el and sO increase the
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heat supply '-'lith inten:-.e gas oxidation. Cascades of -{°etrei'lt are

nothing more than excessi\'e convectional fountaining, Far below

water level a downsurge of 10,000,000 cubic feet of la\'a within

a half hOlll' cannot leave a vacuum, E,'acuated by steam explo­

sions, a shatter chamber, below 1,500 feet of head of water and

still lying higher than at least 3,000 feet of head of much hea\'ier

rushing lava that sends up a roaring gas furnace through thc

well, is likely to suck water into the chamber and make steam

that pulsatingly e,capes, The bulk of the magma rushes on to

effervesce into the ocean. \Yith surges of collapse a Bessemer­

furnace proce" would be set up through the collapse debris,

Flash-boiler heavings would punctuate the collapse around the

deep chamber-collapses ha\'ing nothing to do with faulting at

the surface,

The mechanism may be thought of as a pouring torrent

released through a rift tunnel. The gey'er shaft was pulsating

accordingly as ground \ ater, alternately heated, blasted opward

and rushed in cool. The blasts aided rupture for pumping in

new water,

think the end of the explosions resulted because of a

backing op of the submarine outflow, the lava filling fracture

fissures and losing pressure through satisfying the new rift­

system that was generated in the first place by the tumescent

stress under the whole island in surgings of J915 to 1923, This

merely makes the tumescence of the upper island extend itself

eastward to the submarine island whenever the century-lonF;

cycle between steam blast eruptions shifts its surging from high

under l'vlauna Loa to low under Kilauea or Hualalai. The

130-year period for explosions at Kilauea represents something

fundamental in the volcano mechanism that cannot be satisfied

with superficial relations only,

The arrangements of the 1919 to 1920 flow from Kilauea that

built up Mauna Iki serve as a model of the 192+ system, The

Mauna Iki flow was fed by a rift tunnel from Halemaumau

through an arcade that still shows in the southwest wall. A

little way down the slope from Halemaumau wa' a lava well.

with fountaining la \'a and escaping gas, In 192+ the entrance

arcade was somewhere in the depths under Mokuaweoweo;

Halemaumau was the well over the rift tunnel; and the la\'a

flow issued somewhere on the subma rine slope east of Cape

Kumukahi, \\'ith such an arrangement we get three possibililles:

(1) That the tunnel is shelled over water tight and lava

tight, and the ground \Va ter outside like a tubula r boiler. This

IS not po"ible, as it was recelllly feeding the pit and in April

192+ wa, in a belt of shattering,

(2) That the tunnel is a longitudinal rift torrent, open to

the pit, its gases ri,ing to the Halemaumau "ents in debris; that

these \'ents in turn are water pipes of the ,hatter belt under

hundreds of feet of lH'drodynamic head, the watel' surging down­

ward as the lava fountains surge upward and downward,

(3) That the feeding ,"ent is an independent upright dike

under Kilauea, trending 10 Puna under the openings of J920

(;\Iauna Iki), 1921 (Halemaumau), 1922-1923 (Makaopuhi),

and April 192+ (Kapoho)-all sealing aho\'e and splitting wide

open helow to rupture a wa\' along the under-ocean d,)me sur­

face, just as the Kau Desert ruptured in Decemher 1919 to Jan­

uan' 1920, The water conditions were the same as (2),

Probably both (2) and (3) are true, the ~o"ember 28, 1919

sympathy with the end of the Mauna Loa eruption heing the

beginning of the rupturing downward that fractured open th"

Kau Desert rifts in 1920, The upsurges of 1923 Illust have been

dike splitting to introduce the dike fillings of the downsurges,

A colossal volume of liquid had to go somewhere and corne

from somewhere, and neitber source nor destination appeared,

All the events were a part of the same Mauna Loa-Kilauea

pulse series-like 191+, 1916, 1919, J920, 1921, J92~, aod 1923­

which left their output on the surface and also within the

internal dikes of tumescence, Thus it i, only reasonable to

believe that the main vent is under i\Jauna Loa and deep, that

the 1923 surF;ings were the culmination of lava lowering within

Mauna Loa, and that the destination was on the same enormous

submarine mountain bevond ape Kumukahi, That Kilauea was

internally robbed is proved by \\'iI50n's shrinkage.'

Ground water was essential to the occurrence of any e'{pln­

sions at all. \"hen the lava column, its outer armor broken, got

below ground water, a phreatic accident was initiated, This

means that if the 19+2 Aow from Mauna Loa, say, had had a

head of ground water abo\'e, it would have been accompanied or

followed by upper-well explosions, Just such explo,ions are the

rule in hea"ily watered continental \'olcanoes, This would be

particularly the case if the andesites were "iscous and the

fountaining subterranean, Ergo: Lassen, Vest,,-ius, Pelee, and

Merapi,

1 \\"ilsolt. n. )1. "Cl'olilld ~lIl't'fH'(' _\Io\'clIlcnls al Kilauea YOICH1l0,
Hawaii." lTJlL\'ersily of Hawaii He:iClll"rh l'ublieation Xu. ]0) )~1:1.j.
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Hawaiian Volcano Observatory Report for January-March, 1943

VOLCANOLOGY
January

The beginning of 19+3 found both Kilauea and :--launa Loa

inactive. Heavy rains during the fir t week of the month caused

conspicuous steam cloud over the 19+2 lava Row from l\launa

Loa. These clouds ·tarted rumors that Mauna Loa was in erup­

tion. i\ landslide at Halemaumau raised a conspicuous du.t

cloud at 13: +5, January 26. There was an unobserved landslide

from the southwest wall of Kilauea. At Kilauea 82 ei.mic

disturbances were recorded and at Mauna Loa 32.

February

Only one of the 83 seismi' disturbances recorded at Kilauea

was strong enough to be perceptible at the Observatory. On the

Mauna Loa seismograph, 33 quakes were registered. There was

a perceptible widening of the cracks around Halemaumau.

The thermometer shelter was moved to the new observatory

grounds in 19+1. The new location, slightly lower than the old,

is on the windward side of the northeastern-rim steam cracks;

therefore, minimum temperatures now recorded are frequently

lower than those at the old location.

March

The preponderance of Kilauea shakes over those of l\launa

Loa origin, exhibited in January and February, continued in

March. There were 71 shakes at Kilauea and +7 at Mauna Loa.

None of the quakes appeared to han any special volcanic sig­

nificance, and Hawaiian "olcanoes remained quiet throughout

the month.

R.H.F.

5. january 16,0+: 22, "er) feeble, origin at Kilauea.

6. J anua ry 17, H: 08, 'Iight, felt locally, ~E rift Mauna

Loa.
7. Januar~ 19, 02: +8, sligbt, felt locally and in Hilo.
8. january 2+,03: 09, feeble, felt in Pahala.

9. J 3nuary 27, 19: 06, nry feeble, felt at Kukaiau.
Ill. january 30. 13: 53, very feeble.

II. February I 22: 10, >light, felt in !lilo, Mauna Loa origin.

12. February 8, 10: 35, \"Cry feeble.

13. februar) 15,06: 30, ver}' feeble, felt in Kohala.

H. Februar~ 16, 03: 59, "er) feeble.
15. February n, 07: 0+, ,·er., feeble.
16. :\Iarch 10,07: H, feehle, Kilauea shake.

17. March 10,22: 52, feeble, Kilauea shake.

18. Mar'h 11,03: 06, "ery feeble.
19. i\Jarch 11, 0+:11, very feeble.

20. March 11, 10: 26, very feeble.
21. 1 larch 12, 19: 26, very fecble.

22. March 13, 19: 25, very feeble.

23. i\larch 15, 12: 06, feeble, bet"een Mauna Loa and Mauna
Kea.

2+. March 16, 01: 5+, very feeble.

25. ;\'1a reh 25, 13: OS, slight, Mauna Loa.

TELESEISMS
February 21, 23: 00, sligbt.

March IS, 12: 30, \"Cry slight.
March 21,10: 10, ver)' slight.

MICROSEISMIC MOTION

Microseisms were present throughout the quarter but espe­

cially noticeable on Februa ry 13 only.

SEISMOLOGY TILTING OF THE GROUND

movement.

R.lI.F.

Table of Tilt at Observatory 011 NE Rim of Kilauea

828 0 E
S+2° W
S
S
813 E
N53° E
880 0

\\'

N71° V\'
S38° W
:\+5 0 E
876 0

\\'

S
W

Direction

All cracks around JIalemaumau except one ,howed a slight

opening during the qua rter. One crack along the Chain of

Craters Roa d showed a slight opening; the other crack in this

:1 re:J. exhibited no moyenlcnL

CRACK MEASUREMENTS

The normal southwest tilt prevailed during the quarter save

for a slight north-northeast tilt during the last few days of

January and the first few days of February. For the past sev­

eral months the tilt stations at Halemaumau showed almo t no

WeekEnded Amount

January 0.27"
10 1.+6"
17 0.+8"
2+ 1.33"
31 0.51"

February 7 1.+0"
H 0.7+"
21 1.17"
28 1.39"

March 7 1l.57"
1+ 1.00"
21 1l.72"
28 0.8+"

I. January 9, 20: 0+, very feeble, felt in S KOlla.
2. january 11, 1+: 32, very feeble, Mauna Loa.

3. January 15, 17: 41, very feeble.

+. january J6, 03:38, very feeble.

Earthquake Data, January-March, 1943

)lluutcs
\Y 'I, of Ycry Local Tele-
Euded Tremor Peeble Feeble Slight :::3l'ismiciiy· xci~ms

jan. 3 9 1 0 0 2.75 0
10 5 I U 0 1.75 U
17 9 + 0 I 6.25 0
2+ 38 0 1 1 12.50 0
31 15 2 0 0 3.75 0

Feb. 7 10 0 0 1 +.50 0
1+ 29 1 0 0 7.75 0
21 22 2 0 0 6.50 1
28 27 1 0 0 7.25 0

,\J a r. 7 18 0 0 0 4-.50 0
H 14 5 2 0 8.00 0
21 16 1 1 0 5.50 2
28 9 0 0 1 +.25 0

The data of the following local disturbances were deter­

mined from seismograph stations operated on the Tslaud of

Hawaii by the Hawaiian Volcano Obsen'atory of the Hawaii

:'\ational Park. Time is Hawaiiau Standard. The number pre­

ceding eacb ea rthquake date is the serial number of the quake

for the current year.
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HAWAIIAN VOLCANO RESEARCH ASSOCIATION

in cooperation with

UNIVERSITY OF HAWAII

The Hawaiian Volcano Research Association was
founded in 1911 for record of volcanoes in the Hawai­
ian Islands and around the Pacific Ocean. Its equip­
ment at Kilauea Volcano, Hawaii Island, has been
transferred to the' nited States Government, Depart·
ment of the Interior, National Park Service.

The University of Hawaii cooperates in maintaining
a research laboratory at Hawaii National Park. The
Association and the University m intain outside seis-

11l0graph stations and supplement the work of tilt>
government with reseal'cll associates, instrumental
plants and special investigation. Dr. T, A. Jaggar is
their geophysicist resident in the National Park.

The Volcano Letter, a quarterly record of Hawaiian
volcano laboratories and published by the Univel'sity
o[ Hawaii. is issued by authority of the Department
of the Interior and supplied to a re tricted member·
ship and exchange list of the above establishments.
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LAVA RIVERS AND THEIR CHANNELS

By R. H. FINCH

Estimate by rellable authorities of the depth of rapid-flowing

la"a river, of !\.-!:Iuna Loa and the observed depth of the chan­

lIels after Aowin~ ba, cea,ed are oflen in i.agreement. The

discrepancy arises from the fact that the obsen'eo channel depths

a re too great_

La,-a ri,-ers are comparati"ely narrow streams Aowing within

well-de tined banks. \\'here such ,treams flow out onto a rela­

t;'-el.'" Mat te,-raill, especiall:- if Ihe la,'a is in the aa stage, a

slow-rnu,-illg h va field co,-ering a considerable area may

dc'-elop_ Short-li\"Cd lateral o'-erAow, often build up the banks

IIf the challnel '0 that frequently la'-a rivers are appreciably

depressed within their banks_ Discrepancies persist, however,

e,-en after due allo"-anccs for such depressions are made. In

19+2, for instan c, after the Mauna Loa Aow had ceased, a chan­

nel about 16 feet deep was fuund where the ri"er was estimatt I

tu ha'-e heen not over + to G feet deep and depressed within its

banb from 3 to + feet. Thi, leaves a discrepancy of o,'er 6 feet

to he accounteu for_ In some ca:-.e~. di:-.crepancicl'l are c\-en

grt'atcf.

The order of magnitude uf the depth of ;\launa Loa la,',.

ri\·cr..; j ... determined h.\ Ilutin~ the heh:l\-ior uf a :-.treaf)1 at a ca:-.­

("ade and hy estimating tbe pcrcentage uf the la rge hank sep:­

IlIt'nLs that remain ,-isiblc after ha,-ing bruken utf and fallen intu

thl' :o.lrearn. Uften la,-a ri\-er:-: hr:tllt:h tu Inake braided ~lrealll:-'

(tig_ I) _ The majority of these branches persist hUl a short time

alld till" offer oppnrtulli,ie, to check estimates of deplh. lIere,

('stimated and measured depth, arc in clo.e agreemellt_ The shal­

low depth of short-lived sl"-am, mig-ht he taken as an indication

Ihal time is an all-important factor in regard to depth and that

lon_~-conlillotd ri,-er, erode or nlf-II material to form a decp

channel. The-e possibilities can be discarded, however, as such

erosion cannot be appreciahle, :-"Ioreover, the po.sibility of lava

fusing the bottom of its channel LO giye the indicated increa e

in depth i, very remote, because the temperature required to fuse

lava does not obtain in such a river. Some other explanation

must be ,ought. Furthermore, because la,-a ri,-ecs tend to cru (

over and ,he crust tenth to become broken into blocks which sink

into the melt, one might expect th· channel to grow progressively

,hallower unless there is some mechanism whereb,- such sunken

blocks are continually removed.

Dr. T_ A. ]aggar made the first detailed obser"ations on thc

mechanic of a :-"Iauna Loa la'-a river at the Alika Ro\\' in 1919.'

Describing the la'-a ri\"Cr, he stated: "The effect in the la"a

,tream was as though the bottom were e"ernvhere at shallow

depth, and perhaps itself shiftinp: downhill at a ,lower rate than

the liqnid film on top."' In another paragraph he ,aid: "'After

seeing the marked ditferelltiation between the liquid lava in tl'e

channel and the e,-ident semi-solid matter of the 'hannel boltom

:lnd :-.ide~-the writer :-.urmi'ed that there ,yere here pre~el\t l'Yu

kinds of magma, just as in llalernaumau_ There we ha"e thc

sharpl_,- differentiated lake magma and bench magma."'

I rregularities in the hottum of la,-a ri,-ers oitclJ manifest

themseh-es as statiuna" waves at the surface, The progressi'-e

IlIo'-ernenl dC)\\J1:-.trealn\ oh=-en-ed on ~e\'eral occa:--ioll~) of ~Ollle

of the oh... trllclion~ catl~ing these ~tatiol\ary waye:- i~ a good indi­

ca'ion uf the dual nature of 'uch slreams-that is, of an upper

rapid-Rowing stream ,,-ith low ,-iscosit:, superpo,ed on a sluggish

,'i,cous onc, The closing stage, of :\launa l.oa la"a rivers fur-

) JaRJtar. rr. .\_ <lActi,-ity uf ~(allll:l. 1,0:1." Bulletin, lraw;di:1.11 Yul­
C;l1IU OliH:r\'atory. Ocluhcr J919 1 lJ:ltiC 1J6.
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Figure I-The 19+2 Mauna Loa la"a river a little below the ,;ource cone, \\ here it di,'ided to form a "braided" ,tream, These
branches returned to a single channel lower down. (Photo by Ba,;e Photo Laboratory, A.A.F.-APO ~o. 953.)

ni,;h further evidenc on the dual nature of such stream,;, \\'hen

dimini,;hing actl,'it, at the ,;ource cuts off the ,;upply, the material

in the upper river <]uickh drains awa,', while the ,;Iower-moving

lower ,tream continue,; for ,;ome time. Accurate timing of the

cessati n of the two streams woulu gi "e some idea of thei r rela­

ti\·c \·i~(·l)~itje~. Probably, ju~t a~ perceived by resistance to

:-oullding pipe in Tlalenl<lumau, there is graJation of visco:-.ity

fro," liquid ,';treous foam on top of the lava rivel" to semi-

cn,;talline paste at the hottom. The Rowing onward of this paste

at the elld of an eruption should shallow the delta region stream

and deepen the upstream gorge, Exacth, thi, occurred in 191Y,

1935 <lIld 19+2.

Dr. JaO'O'ar's ohsn,'ation in 1919 that the rapid-Mowing

I\launa Loa lay a )"I,'erS are shallow and superposed on ,Iow­

rnu,'ing channel material seems to be justifieu.

THE VISCOSITY OF MAUNA LOA LAVA FLOWS

By R, H. FINCH

'rite \'i~c()~ity of Ilu"ing LJ.ya is conslantly changil1~. 'I'ht:

change j:-; gCIH'rnlJ.\' to <l higher ViSCO:--lty, because of a dccrea:-.e

in temperature. At the ,;urface of a la,'a Mow, the change is

much more marked than ill the interior. In paho~hue How" tl,t

fonriatloll of skin:, gives a very high \Oiscosity fur an outer byeI',

Thi,; outer h.'·er, being a good insulator. helps the interior to

mailltaiu a high temper"ture "Ilt' a relati,'cl} low ";seo,it,'" The

,;urface granule,; of an aa flo\\' likewi,;e act as an insulator and

allow lhis tqle of la,'a to flow to cOllsiderable di,tanees. The

rapid cooling of ()\,erf"1o\\,:-, frc)Jrt la\';] rl\"tT~ and oj the tongue­

like extcll:'\ion:-: by which 1<.1\"3 a(h·ance~ cau:"e:'\ J. rapid change in

vi:-.co:--ity within a fe\\" :-.ecolld~.

Hecau,e of these faCIo 1'';. olle might exp~n tll find a great

rallge ;n the e,timates of the ,'i,co,it.', of 1;.1\'" Hows, The data

for the t,;timale,; of the Alika How were lakell where it crossed

the road. which is 9 lIliles from the >ource, The apparellt "i,­

eosity of the la"a ri,'er ehallged hut >Iighth- In the nine Illik<,

although from the preeedillg article olle might expect that the
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volume of the [ow-,;c'cn~,ity ~ur(ace portion of the nver was

relatively greater near the source than at a point 9 miles awa\',

The figure determineJ by Palmer' maY be essentially correct for

a lava river near the source. Palo1cr gave the vi:;;cosity of the

Alika Aow as 15 times that of wate", ,Vhether the Palmer value

is multiplieJ by 2, or 3, or even 10, it gives us the order of mag­

nitude of the viscosi!." anJ is much nearet' the truth than the

computations of :'IIichols,' The tremenJousl\' high \'iscosity

arrived at b\' 0iichols-+,300,OOO times that of water-was

largely Jue to errOneOll:'i aSt'uITIptions ,n rega I'd to field data,

For the Alika Ac)\v, hi' made his computatioll:- for a fI vc r j'han-

nel and useJ a Jepth that vva:-; undoubteJI,' too great. ! n his

computa tion:. on the 1887 Aow, he had the Aow mo\'ing as a unit.

Thi<, of course, wa, not the case,

A rough check on the errors in the Nichols' determination is

proviJed IH' the data he gi\'es on the temperature of dn' melt.

The formula he used ga,'e the Alika and the 1887 Aows higher

\'iscosities than those of dry melts! Now it is well known,

although often o\'erlookeJ, that to reheat lava anJ get the same

degree of mobilitv that it haJ when cooling at, say 650
0 c., it

must be heateJ se\'eral hundred degrees higher. Day' gives the

Jifference in temperature for lava in which mO\'ement can jt"t

be detected anJ the same lava reheated until it will Row under

its own weight as 700
0 C, This is about the same temperature

Jifference that Rittman' believeJ obtains for similar stages in

\'e",,'ian la\'a, Shepherd" has pointed out the importance of

small percentage< of volatiles in melts allll hence the Janger of

comparing the \'iscosity of lava Rows with the ,'iscosit\, of

reheated de\'olatilized or partially devolatilized lavas,

The determinations of \'iscosit\, made !,,' :'IIichol, appear to

he applicable to the tongue of a la,'a Aow that has about ceased

nHJ\'ing, hut not to Malina Loa la\'a ri,'ers. Hi,; value lIlay be

tuu low for a 1l10,'ing lava field de,'olatilized and awa,' from the

ri \"e r.

'l'al111cr. Ilarnld S. ".\ Stlldy (If till' \'isC<lsily of f,:l\':t," 1:\IIlt:till ,
JI~lwaiian "ukallo Ol,scrvalory. J:1l11lary 1Yl.7. page 1.

~ ~ichol:". Hohert I.. "\'jsco::ity uf 1,;1\';(." Juurl1al uf Cl:ul(lg~ .•\pril­
.\la) 19J9. pa~<: 295.

:1 f);ty. ,\. I.. "Sn1l1C Ca\1~l':-' (If \-ulcal11c Acti\·ity." Franklin 'n::.ti­
\lIlt'. lY~:;. pag-c 5.

I I~itllllall ..\. "()1·~t1 Clll1J1JllllJicaliflll.'" 1Y34.
:; Shcphtrd, I':. S. "'rhe r.:t~(,~ in Rock~ ;tt1d SOl1h.: H.L'hlcil I'rub]cl11~.'·

.\Uu.:ric;lll JOllrnal of Science, 1938, pag-<..: 311.

Hawaiian Volcano Observatory Report for April-June 1943

VOLCANOLOGY

April

April was a month of low seisrnicit."- At Kilauea, 36 sei~mic

disturbances were recorded and at Mauna Loa, 35. :\one of the

shakes was perceptible in the vicinit" of the Observatol'\'. The

scarcity of earthquakes and a ,outhwest tilt that was less than

normal for thi~ season of the year rna" be taken as inJications of

rather high internal pre sure in the Mauna Loa-Kilauea system,

However, despite the scarcit.', of earthquakes and lack of much

tilt, landslides from the walls of Halemaumau were rather

frequent.

May

The only clue is the end of a sma II new crack in the old lava,

This crack mav be taken as an inJication that 1942 lava in an old

tube de\'C!opcd sufhcient pressure to disrupt the roof at this place

anJ forciblv eject black aa ,patter.

June

June is the third month with little seismic activity, At Kila­

uea, 22 local disturbances were recorded and at Maul1a Loa, 15.

After a heavy rain during the latter part of June, the outline

of the 19-12 Mauna Loa Aow was plainly revealed by deme

steam clouds, In other words, the 1942 lava, nearly 14 months

after the Aow ceased, is still hot.

BLOCK LAVA IN THE 1942 FLOW FROM MAUNA LOA

l Fur U:,t: uf the lc:rnl IJIllCk lava, !"t..'c I<. H. Fillch. Jvurllal o( Geology,
UClubcr-:\ovtmhcr 1933, p;lgC iu9.

A small patch of block la \'a may be found in the midst of aa

lava near the northwe,tern edge of the 19+2 Mauna Loa flow

about one-<juarter mile below the source cone.' This lava resem­

bles broken brick, having IlOlle of the spillY or clinker)' surface

cha racteristic of aa, \\'hen viewcd from a distance, however, its

fragmental naturc gives it the appearance of aa,

Block lava is distinctly different from slabby pahoehoe. The

hlocks were formed during the declining days of the eruption by

the collapse of the walls of the lava river channel just below the

source Calle, An appreciable number of the blocks fell upon an

aa stream, which transporteJ them to their presellt position, The

uniformit)' that exists to a greater or lesser degree in the size

of the blocks is to be expected when one considers that the thick­

ness of the different flows from which thev origillateJ was about

the same, Moreo\'er, thc larger fragments would be broken dur-

R,H,F.iog the tr<1n:"portation.

The spell of seIsmIC quiet that marked April continued

through May', At Kilauea, 29 seismic disturbances were recorded

and at Mauna Loa, 26, An ea rthquake that originated on the

eastern flank of Mauna Loa was felt slightly at wideh' scattered

points in the eastern part of the island of Hawaii at 5: 10 a,m.

on April 8,

Fume in abollt the usual amount was obsen'ed from the center

of Mokuaweoweo on May 29, Se\'eral places in the ,'icinity of

the source cone of the 19+2 Mauna Loa Aow were still 'Illite hot

on 1\.1ay 29, The odor of free sulphur was detected at one hot

spot about one-quarter mile below the cone, This spot appear<

to be the place from which conspicuous fume was emitted during

the progress of the Rowand for a week or two after the erllp­

tion ceased.

Along the northwe,tern eJge of the flow, not fa,' frolll the

previousl." mentioned hot spot, new black aa spatter ma\' be

found on the old la\'a, :'110 cone structure or spatter rampart ",a<

built up here and there is little evidence to ,how where the spat­

ter carne from, as the SOUree was buried b\' a subsequent aa fiow,
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SEISMOLOGY

Earthquake Data, Apri I-June 1943

~linllteR

Week or Ycry Local 'fele-
Ended 'I'1'{:'1110r ~'eeble 1"echle Slig-ht Sd:-;micity· ~eiS0l9

April + 9 0 0 0 2.25 0
11 3 II 0 0 0.75 2
18 16 0 0 0 4-.00 0
25 7 0 0 0 1.75 0

1\11\ 2 5 0 u 0 1.25 0
9 ' , 1 1 I 6.50 0

111 ! I I 0 0 3.25 U
23 -+ 0 0 0 1.00 0
30 6 1 0 0 2.00 2

.I,"}e (, ~ (I 0 (I 1.00 0
13 ~ [) 0 0 1.00 0
ZO 5 0 1 1 2.75 0
27 5 0 0 0 1.25 0

• ItoI' dcftnllioll of lw'ul sei!';mif'ity, sec Volcano J.etter :\0, 311.

The data of the followill!; local di,turhances were determined

from seismograph -t",ion, operated Oil the "Jalld uf Hawaii h.,

the H~waii~n \'oleano OhSU";l'OC\' of the Hawaii National

Park. Time i, 11'I\""ii"n Standard. The number precedillg each

earth'luake date i, the ,e"ial Ilumber of the quake for the cur­

rent year.

26. May 7, 02: 09, feeble, felt Kapapala to Hilo, E slope l\launa

Loa.

27. May 8, 11+: 10, ,light, .c:elleralh· felt eastern Hawaii, Ileal'

Mokua weQweo.

28. May 9. 02: 20, very feeble.

29. May 10, 05: 20, "ery feeble.

30. Ma" 30, 12: 53, very feeble.

31. June 1+, 03: 2~, very feeble.

32. June 14, 21: 38, slighr. wieleh' felt island of Ha\vaii, near

\Vaimea.

TELESEISMS

Ap ril 5, 05: 51, moue rate.

.'\pril 8, 21: 25, slight.

HAWAIIAN VOLCAN

~fa\- 25, 12: SU, muderate, di~t<.lnce 82S(! ~m.

;\!a,. 26, 00: 2U, slight.

MICROSEISMS

MiCt'oseism, were strullg on April 10 and II, mouerate un

/\I'ril 28 to 30 and June In alld 11, alld ,light throughout the

re,t of the 'luaneI'.

Tilting of the Ground

/),,,-illg rill: late ,,·inler "lid ,pring of the ,'ca r, the ,outhed.'·

tilt ,,-a, Ie" thall normal. The chang;c to nonher'_,' tilt occurred

~l>out the middle of JUlie. \\'e,terl-' tilt, "'I,ich "", normal for

the tir,t ti"e mollths of tht" \·t"ar, cca,ed about the middle of May,

alld the u,ual ea,terh- tilt begall. Thne \\.~, but little mO"ement

at th< tilt 'tatioll' ncar the rim of Hal<:maumau durillg the

pcciod April 10 June.

Table of Tilt at Observatory on NE Rim of Kilouea

Weel, F;nded .\Il1UIIllt Jlil'13t'litJlI

April ~ !J.87" SH 0 \\'
11 1.37" ~63° \V
18 0.51" N4-5° E
25 0.39" ~710 W

Ma,' 2 0.88" S7+ 0 \\'

9 0.88" S56° W
16 0.51" . '~5° \V
23 0.76" 519 0 E
30 0.65" ~68° E

JUIIC 6 0.60" S37< \\.
13 0.76" 572 0 E
20 0.76" N18° \\'
27 1.08" ~63° E

Crack Measurements

A majorit.'· of the nacb in the ,·icinit.'· of Halemaumau

,howed slight upening,. The opening near the south rim was

appreciable in April and Ma,·. In June, one of the Cl"ack~ along

the Chain of Craters Roau opened 6 millimeters: no mn"emelll

wa, detected at other cracks in this ,·;cinity. R.I-l.F.

RESEARCH ASSOCIATION

in cooperation with

UNIVERSITY OF HAWAII

The Hawaiian Volcano Research Association was

founded in 1911 for record of volcanoes in the Hawai­

ian Islands ancl around the Pacific Ocean. Its equip­

ment at Kilauea Volcano, Hawaii Island, has been

transfel'1'ed to the l1nited States Government, Depart­

ment. of the Interiol', National Park Service.

The University of Hawai i cooperates in maintaining

H research laboratory at Hawaii National Park. The

Association and the University supplement. the work

of the goyernlllent witlt rpsearclt aSSociates. instru­

IlIpntal plants and spe"iill investi,e;<Ition. 01'. T. A .
.Jag-gill' is their geophysicist residpllt ill 11)<> Nntiollal

Park.

The Volcano Letter, a Quarterly record of Hawaiian

vol 'ano lahoratories and published by the University

of Hawaii, is issued hy authority of the Department

of the Interior and supplied to a restricted member­

ship and exchange list of the above stalJli.·hments.
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WORK OF UNIVERSITY AND RESEARCH ASSOCIATION

By T. A. JAGGAR

In June. 1938, Dr. T. A. jap,gar, after revicwing t\\'cllty-,i"
years of work at the Hawaiian \'ulcano Obsen'atory, repurted
in \-olcano Letter 460 a planned prugram for the Hawaiian
'olcano Re.earch As.ociation. The plan inclllded making' .ecnrc

the scientific archi\'es, getting the new Observatury building.
completing technical publicati ns. crcating a publication commit­
tee. hifting the \'olcanologist's work to ne\' hand, and allow­
ing Dr. Jag-gar. as ]{e-earch :\ssociate of lh~' ljni\'crs;ty of
Hawaii, to act as editor and writer with the Hawaiian \'olcano
Research . 'sociation collaboration. \'ariou rep rts "n the
progress of the plan 1 n: been made. Cooperation of the thn:e
·stabli.hment.. Hawaii :\ational Park, eni\·cr. ity of Hawaii,

and Hawaiian \'olcano Research .\ssociati"n. was described in
\. olcano Ll'tter -154. for I)l'c('mber. 1937. Dr. J agog-ar fi nished
his writing of thl' "Vulcanull,gy" for the quarterly Observatory
report of July-September, 19-1'J. "Thc Physical ] lant" of the
Ha\\'aiian Volcano Obsen'alor) in Hawaii :\ational Park was
rnicwed by P, E. :chulz in \ o!cano Lett~r 475 of J anuary­
; larch. 1942. This issue of the \'"lcano Letter is a report
by the Researcb Associate of the l'n;n:rsity of Hawaii on the
ac ol11pli,hmcnls by the Uni\'ersity and the Hawaiian \'oleano
[<esearch Association in accordan e with Dr. Jagg-ar's plan.

Thecicl tific r cor< s are beinl{ wurked O\'cr by both R. H.
Finch. \'olcano!og-ist, and by Ilr. Jag-gar. The latter has .ent
t \\ I, fini. hed I1wl1loirs to the (~eological Society of ,\ merica. The
new Obsenatory building at :\ationa Park is occupied. The
publication committee in Honolulu consi ts of F. C. Atherton.
(;regg- ~r. Sinclair. and T. ,-\. Jag-gar. Finch writes. aml Jaggar
edits the quarkrly \'ulcano Lett'r puhlis led h) the Cni\-er"ity
under authority of the :\ational Park Sen'ice: it: primary
function is to maintain a continuou, record ui the \'olcano mea,­
urement>. The ma 'ing of (uplicate. of the mure \'a uable
,"olcano record by microfilm, photo, tat, and arbon copie" to he
kept at the Cni\'ersity ha, been started_

Some publications appearing latcr than those Ii. ted in \'01­
cano I,etkr 45(, are gi ,-en below:

PUBLICATIONS OF THE OBSERVATORY

\\'entworth, Che"ter K. /(sh FarlllO/iolls of f!az,'aii. Third Spe­
cial Report of the Hawaiian Volcano b,ervatory. Honolulu,

1<)38. (Copies f this \'olul1le will be ent to anyone applyinR
for it while the edition holds out.)

\\'aesche. H. H. ,\faui earlhC/uake of 1938. \'01 ano Letter 457,
~Iarch, 1938.

Philipp on. P. and Jaggar. T. , , F.xcursioll 10 Xyallllagira Vol·
CUILO. \"olcano Letter 458, April, 1938,

\·erhoogen. Jean. Eruplioll of .\!,l'amlagira 1938, Volcano L t­
ter 459. ~ray. 1938.

Jaggar, T .•\. Plalll/ed Pro[IYalll for Hawaiian Associalioll, Vol­
cano Letter 460, June, 1938.

\\'aesche, H. H. ,(II Equalorial errtise. Volcano Letter 461,
July. 1938.

--- Chail/,of-Cralers ]J,oYlhqllakes 1938. Volcano Letter 462,
_-\ug-ust-December, 1938.

--- Tillle-C<1J/lrol of SeiSlllo.</raphs. Volcano Letter 404. April­
Jun , 1939,

]agg-ar, T ... !i.l'/,ediliIJ!l 10 l,a7'a-I}()}71llillf/ Sill'. \'olcano Letter
4(,5. J lily-September, 1939.

\\·aesche. H. H. 1935 I.a7'a ill Jlo/~ua<l'eo,,'eo CraieI'. \'olcano
Letter 4()(" October-Decemb r, 1939.

Jag-gar, T. A. Hxf'/oralioll ,\'Ii Nifl .Ill/Ill/a 1,00. \' Icano LeU('r
4(lf,. Octobcr-Dc'cember, 1939.

\\·ae,chc. 11. H. Till Clt1ll1/7eS 01 f{ilallea. 'olcano Letter 41i7.
JaI1l1ary-~larch. 1940. .

._-- .11011710 I,aa 511111111il l:ru/,liOiI 19-10. Volcano Letter 468.
.\pril-June. 1940.

Ballard, Stanley S. and Payne, ]. H. Chemical Siudy of f{i/aura
GOSt's. \ olcano Letter 41l9, July-September. 1940.

Finch. R. lI. £1l.'fulflllclIl at f>:ilaura, \'olcano Letter 47 . Octo­
ber-December. 19-1O.

._-- Tit/' Fi{{illY ill of J.:ilauca Cralcr, \'olean Letter 471.
J<:nuary-~farch, 1941.

\\·illial11s. 1Iowell and Finch, R. II. Calderas amI Their Oyigill.
\'u!cano Letter 472. April-June, 1941.

Finch. R. H_ l'olcallic .-Icth'it\' ill the AlariallGs. 'okano Letter
-172.. \pril-june, 19-11. -

.'chulz. P. E. Till COIf7't?rSIOIl 10 Suollds of Arc al Ha7.'aiial/
/'oICCllln O!>serz'alnr}'. \'o!can Letter 473, July,September.
19-11.

~lacdll11ald. C_, 1,ll'1.'a F/OZt's ill Eostel'll PII1IO, \' !cano Letter
474. October, December. 1941.

::-\chulz. 1'. I~. Physical Pial/I of 1lll7./aiiall Volcallo Df/sen'alor.\,.
\'"lcano Letter -175. January-~farch, 1942.

["inch. R. H_ The 19-12 Eru/,/ioll of .1fall1ra [,oa. \' !cano Letter
.t71i.. pril-June. 1942.

J)uncan, Ceorg-e, Duy rI'er, al Dloa Mi/{. Volcano Letter 477,
.July-September. 1942.
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Finch. R_ H. '/lrface .Islt f),'/>osils al l\' ila/lca_ \'olcano 1. tter
478, Octuber- Decemher, 1942.

--- and Ja gar, T. _\. I.M'n ;'/lrViIlYs ill Hall'ura/l1Ira/l 102-1.
\'o1callo Letter 479. Jalluary-~[arch, 1943.

--- l.oo'a Ri~"'r-, aad T",·i,. ('''a II1I,·ls. \'olcano Letter 480,
.\pril-Jum:, 1943.

--- /·;SCOSII.l' oflJa/llla 1.I,a FIn,., _ \-oleano Letter 480,
,\pril-June, 1943_

PUBLICATIONS IN OUTSIDE JOURNALS
Jag-gar. T_ .-\_ .J Sial' Zellilh-fi/llicr. Tralb. Amer. Geophys.

l'nioll, \\·ash'n. 193 . flO Pp., illm•.
Payne. J- H. and Ballard. ,'tanll'Y S. Hydrogen S ,I/>hide al

A'illl/Ii'a ]1)./11. cil'nCl', \'01. n. 1940. Pp.218-219.

RailaI'd. Stanley •. Solfalaric Gaus 01 Klla/lea. Phys. Rev.,
\ '01. j4. 1938. P. 236.

Ja/1;gar, T ..-\ . .1fa!lll/alic Gases. .-\mer. Jour. ci" ~fay, 1940.
P.3IJ.

\\·ae. che. H. H. Grol/llli Till al 1\ iltl/lca r·olnwo. Jour. eol..
.\ugu t- eptemher, 1942. P. 1i43.

,'chulz. P. E. S/llI/u/l1 /il'II!'I;"1I "f .1[lIIl1/a 1."0 79-111. Geol. oc.
.\ml'r. Bu .. \'01. j4. 19-13. P. 739.

:-'lacdonald. G. A. /ir/l!'I;oll of .1[0/11/(1 Loa lQ-I2. Amer. Jour.
• ci" .-\pril. 19-13. P. 2-11.

Eller. \'. H. .-l Xe«' Recordill/l Tiitll/cl.-r. Sei,.• oc. mer.
nul.. July. 19.39. P. -I 1. .

WORK OF THE UNIVERSITY

The last lecturing to student- h) Dr. J aggar was to a cia,s
of 70 in .I lily, 1938, and to audiences of 300 per on, in the .-\dult
Education Sen'ice in ~farch. 1939. Funds were appropriated for
special geophy"ical research ill the University by the Territorial
I,egislatlln: for the biennia 1939-1941, 1941-1943, and 1943-1945,
and Dr. Jag-gar \I-as appoint'd Research Associate in charge, to
\l'urk in ullaboration with University departments, the Hawaii
:\ational Park, and the Hawaiian \'o1cano Research .\ssociation.
.\ fte~ Deccmher. 19-11, re.earch manuscript, were compiled (to
the Ilumher of t\\'el\'e by 19-1-1) and sent to the Go\'ernment. .-\t
n:gll:ar inter\'als repurt on the g-eophysical research. includin~

illt"tratiolh and lahoratory phases. have been made to the Pre, i­
dent of the Cni\·ersity. Lahoratory work on "Abra. ion Hard­
nl'." of s:.Jb tance. ha, heen in progrcssince July. 19-12, in a
laboratory and ,hop cr ated hy the .-\.. oeiation.

The manuscript report include ill\'entions u ed in explora­
tion. in eisnllliogy. in minera!l)~Y. and in \'olcano!ogy, \'hich
CO\',r a rang-e uf acti\·ities of the Hawaiian ,"olcano Ob er 'atory
f!'I)m micros~ope to mountain top. and unc er the water of the
ocean, from .-\Iaska to Xew Zealand, and from Italy to Central
."'merica. The manu crip!:, and their illutration are 'oluminous,
,ening' in the laboratories tu a. emble for Cniversity use a
compendium of forty year;, of work in geology, and bringing
into ,) ;,tem what wouid othen\'i,"' ha\'e been 100 I" note. The
cumpendium i" mall r for .,cientilic recording; publication is
gradually hein~ achie\·ed. Sample, of such publication arc the
pap~rs prl'viously listed on ash. magmatic gases, and tilting of
the ground. The effort in all tlli" \\ ork has been to aim at the
principles of coml lrative volcanology, and not merely to give
local description.

Tit:es uf typescript· (the first fourteen written hy Dr. T. A.
JaRRar that ha\'e been filed are as follows:

I. ,. rigin and Development of raters." R43 pages. 93 plate.
(Prepared under a g-rant frolll the Geulogical Society of
.-\ merica. )

2. "Expeditions on Certain llawaiian Beaches." II page
plate.

3. " onfla!/;ration fro 1 Earthquakl-s." 7 page, I plate.
4. "Exploration of .-\las 'an Beaches." 21 page, 1 plate.
5. ":-'Iechanical Features of \'ehi les for Exploration." 32

pag-e , 8 plates.
CI. ".-\leulian • horelin s." 117 pa~e" 65 plate.
7. "\'o1cano Exploration;, in Japan." 120 pages. 49 plate
R. ".-\rtificial Defense Ag-ain't l.a\'a-flo\V Damage." 139 pages.

12 plate,_
9. "I~xpedition. 0 _ 'ew Zeala d, Tonga.• amoa. and ~outh Sea

Llamb." 162 page , 2/ plates.
l'l. "J ournals of Carihhean Earthqnake Di-aster." 2/6 pages,

311 platc..
II. "',a\'a .-\cti\·ity of Hawaii Island." 27" page. 93 plates.
12. "Steamblast Disasters in Carihhean and Pacific." 284 pages.

39 plates. (Recei\t~d a, a l11u11oir by Geolog-ical Society
of .\merica.)

13. "\'ol'anues .-\round the Pacific." .-\hout 1200 page. with
100 platcs selected.

1-1. ".\hrasiotl l-lardne"s." About 200 pages, with miscellaneous
il1ustrations. (Is in preliminary typescript and photostat.)

15. "\'olcano Warfare," by L. W. de Vis-Norton, Secretary­
Treasurer of the Hawaiian \' olcano Research Association.
15 chapters. 243 pages.

_'umber I i a memoir elllbod) ing twenty- ix years of experi­

ence at the Hawaiian \'oleano b,ervatory, utlining the field
of volcano science, and de\'eloping- sOl11e principles of crater 1"\'0­

lution. [t assembles observations, maps. sections, diagrams,
Cllrves, photographs, reviews, and narrative histories of craters.
:--1ulllbers 2. -I. and () deal with the physical geology of Hawaiian
and Alaskan shorelines. \' umbers 3 and 7 de. cribe explorations

:' non~ .I apanese volcanoes and :omc disasters due to earthquakes
;!·Ijunct to \"Oleanic district.. Xumbers .) and 13 ha\'e chapter,

cle:tiin).{ \lith in. trumental ill\'ention and special cros,,-country
\. hicI~, de~igned to apply power engine_ in cxploratic n in tead

of pack animals. These publications aL" de cribc Pacific and
other \'ulcanic acti,·ities. X umber 8 i_ a report on the hi tory

in Hawaii of an en~ineering attempt to protect Hila harbor
from la\'a-flow damag. " ml~r 9 de"cribe e.'peditions to . ·ew
Zealand in 1920, Howland and Baker I lands in 1924, and. 'iua­
foou in Tonga in 1930 by Dr. Jag-gar, and to six equatorial
ilanc!. of the Pacific by H. H. Wae"che in 1938. It was in 193
that an earthquake annunciator was experimented with on two
of the i,lands. ju t as in XCII' Zealand, on Xiuafoou, and on
!lowland portahie _hock-recorders had been planted for teting­
sl'ismicity. XUlllbcr 10 i, a comparative study f two earthquake
di,asters in the fie!d at opposite ends of the aribbean ea­
the 'artago ,hock:, of Co"ta Rica in 1910 and the ~font errat
s:'asms of 1933 to 193(>. . 'umher II is a condensation of Kilauea
record books from 1909 to 1935. Xumber 12 i' ba ed on the
alltho~'s il1\'cstigation of the Pelee and Soufriere disastcrs ill

~lartinique and St. 'incent in 1902. and the comparati e vol­
cano ogy of Kilauea. Tarawcra, Sakurajima, Katmai. Taal, and
Tomboro \'okanoes, with especial reference to the reports of
wouuded per,ons. X ,mher 13 is a hook on twentieth century
\'Cllcanology. Xumber 14 is unfini"hed and dependent on
investigations in pn)gress de 'igncd to show that phy ical hard­
ness i. prohably a fundamental property of the a. sociation of
particles measurable in terms uf kinetic energy. l'umber 15 is
:-'1 r.. 'orton' boo -, a popular expo. ition of field volcano cience,
admirahly . uited tu magazine puhlicatiotl if it can be illu trated
\\ ith pen. ketche. by a good artist.

A sixteenth typescript of importan e i a rna tel" the is
entitled "Chemical Decolllposition of Rocks at Kilauea" written
by K. T. ~lau in June, 1940. It inc ude, 103 page. 13 table. and
" fie;un'.. This work await. puhlication: it in\'e'tigate. relation­
ship b::tween olfataric alteration and final re ulting oil. Rock
':ulIples were analyzed chemically. micro~copical1y. and pectro­
('"pically. Xatural "olfatara alteration i_ examined with refer­
'nee to decreasc and increase of con tituents. Decomposition by
hot acic steam pro!ong d for six months artificial1y included
co:nhinations \\'jth air. carbon dioxide, and sulphur dioxide. Sul­
phur dioxide wa pro\'ed the most active decompo ing agent.
:-'1 dhods uf analysis an' described critically, and the analyses
carried to 24 constituents including nickel, copper. chromium,
\·anaclillIll. strontium. harium, and zirconiulll. The spectrographic
;t,:alys:, acid, cohalt.
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These writings are to be issued a scientific memoirs or books
as the occasion to publish arises and are in part on their way
into print. Other compilations dealing with field and laboratory
notes on experiments with volcanoes, experimental geology.
graphical position-finding by stars. simplified earthquake record­
ers, and Aleutian geology are in various stages of manuscript
compilation.

The laboratory and offices of this work for the University
are divided between 25 Hawaii Hall Annex. which is Dr. jag-­
gar's Honolulu office. and the Kilauea Laboratory of the Uni-

versity 111 Hawaii Kational Park. Dr. ]aggar's annual routine
is divided between six summer months at Kilauea and the six
winter months in Honolulu. The research associate's personal
instruments, tools, and collections from expediti n fields are in
Honolulu, and the accumulated instruments and records of thirty
or more years of the Volcano Observatory are at Hawaii Na­
tional Park. Cordial assistance is given by the University de­
partments and by the Hawaii National Park. The immediate
cooperation of University departments of chemi try and physics
at the Kilauea Laboratory was suspended in 1941.

WORK OF HAWAIIAN VOLCANO RESEARCH ASSOCIATION

In 1941. the Hawaiian Volcano Research Association assisted
with materials. equipment. and labor III promoting the duplication
of records for the University. and in improving the shop of the
Kilauea Laboratory and the Chemical Building in Hawaii Ka­
tional Park when the \'olcano Observatory was moved. At that
time there was great disruption owing to the moving of the hotel
to the old Observatory site. The Association has financed illus­
trations for manuscripts and preparation of collections. In 1941.
Dr. ]aggar's assistant at the Cniversity was Sutejiro Sato. In
1942, the assistant was ?\1iss Ruth Baker (Mrs. Burton Loucks)
who resigned in 1943. ?\lr. Sato and ?\1iss Baker typed th~

numerous manuscripts and did "aluable work of cIa sification
and labelling, assisted in experiments and compiling. as well as in
handling much material that required heavy work in the moves
from building to building, and from Kilauea to Honoluln and
back. The Kilauea laboratories are two buildings distinct from
the new Observatory building. Formerly the property of the
Research Association, they have since been rebuilt and tralh­
ferred to the Park Senice for the u. e of the University workers.

The present Board of Directors of the Hawaiian Volcano
Research A sociation consists of: F. C. therton. president;
\V. F. Dillingham and A. L. Dean, vice-presidents; 1.. VI/. cle
Vis-Norton, secretary and treasurer; and C. ?\1. Cooke, ]. R.
Farrington, '0/. F. Frear, G. M. Sinclair. \11/. \\1. Thayer, and
L. P. Thurston. In 1942, there were sixty members and fourteen
donors in the Association.

At that time many boxes of records and specimens from
expeditions had accumulated. vVhen the crisis of war activity
called for suddenly speeded-up laboratory activity in Honolulu
there was no room in which to operate. Accordingly, the Asso­
ciation rented a small building near the Cniversity where Dr.
]aggar, as their Scientific Director. placed and classified the
collections. These included minerals and implements of his own,
formerly the subjects of abrasion hardness investigation at Har­
vard university and the Massachusetts Institute of Technology.
A shop was equipped for rebuilding instruments. Throughout
1942 and 1943 a succession of model sclerometers has been
te ted on specimens of glasses, minerals, woods, and metals.

A paper on the "Hardness of Hawaiian \Voods" was read
before the Hawaiian Academy of Science October 16, 1942. and
a sclerometer was exhibited in the form of a drill-press with a
steel milling tool. lt wa shown that the hardness of substances
varied inversely as the depth of boring during a constant inter­
val, the result having been read by micrometer indicator wherc
the pressure and speed were kept constant.

Such model instruments, used where volume abraded under
identical conditi ns is the end sought. are parallel to the devices
employed in metal-working where "machinability" is measured.
Complexity of the aggr gate of particles. whether atoms. mole­
cules, or granules in a bond, and such qualities as sharpness of
tool, toughness, brittleness, and viscositv of substances, all make
the investigation a prol nged puzzle. Simple indentation is used
in metallurgy as a measuring device. This, however, gives in­
consistent results, and is quite inapplicable to minerals, rocks,
glasses. and porcelains. Progre s has been made since the work

on abrasion hardness of woods was made public, and it is believed
that a device will be worked out that will be fundamentally
sound as a physical implement.

Preparation of a manuscript in connection with the subject of
abrasion has proceeded with the assembling of matter from mod­
ern reference books. It deals with the great recent extension of
the grinding industry and the metallurgy of alloys and welding,
a science now so important in ship and airplane construction.
There is also much need for abrasion measurement of woods,
plastics, earthenware, stones, and minerals. Implements are now
in use that deal with wear and degradation in commerce, or
with ductile or malleable flow. but the aspect in physics of mutual
collision-resistance by molecules app ars to ha\'e been neglected
111 elementary textbooks.

The results of founding the Hawaiian Volcano Research As­
sociation in 1911 were the creation of the Volcano Observatory
at Kilauea, establishment of Hawaii National Park, ending
forth of Pacific c peditions, extension of work to California,
Alaska, and the Caribbean, and obtaining the increasing coopera­
tion of the Federal Government, the niversity of Hawaii, and
outside research establishments. In volcanology, there is the
same need for study of the hot interior earth, including the
foundation of three-quarter of the earth's surface under oceans,
as there is in astronomy for the physical exploration with instru­
ments of the hot stal'S of the outer universe. The importance of
the Research Association's making such field tudy possible
should be emphasized.

As accented in Volcano Letter 454, the greatest need at
present is for a fireproof building for valuable records in the

niversity grounds in Honolulu: the records are now scattered
in pine buildings. On February 6, 1940, the total destruction
of the hotel by fir at Hawaii National Park taught a Ie. son.
The second need in the current situation is a lava diversion
channel, constructed according to Sllrveys which have been fin­
ished. to defend Hilo from a Mauna Loa flow: the summit erup­
tion of ~ovember, 1943, may be the portent of a coming 1945

outflow.

The Research Association is grateful to E. G. Wingate,
superintendent, Hawaii N ationa! Park, for construction improv­
ing the Kilauea laboratories of chemistry and geophysics for
University use. Unfortunately, a grant for critical hydrogen
study made in 1941 by the Geological Society of America was
suspended by the war crisis.

Summarizing joint activities of the last five years, we report
memoir completed, many thick illustrated and bound reports
]Jut into use, laboratories extended, publications i sued, physical
inve tigations in progress of service to technology made, records
duplicated, a popular book ent to a publisher, and collections of
specimens from world localities assembled. These are products
of the University of Hawaii and the Hawaiian Volcano Research
Association. Likewise, the engineering and scientific staff of
Hawaii ;.;rational Park has continued steadfa tly its task of
accumulating records and meeting crises in the face of untold
reduction of resources.
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Hawaiian Volcano Observatory Report for July-September 1943

Table of Tilt at Observatory on NE Rim of Kilauea

33. july 1. 01: 51. slight. felt locally and at Kapapala.
near Ainapo.

3-1. July 3. 0-1: 26, feeble. t\E rift ~Iauna Loa above
Puu Ulaula.

35. August 7, 12: 40. Puna rift. 17 miles.
36. .'\ugust 9. 02:14. very feehle.
37. September 13, 12: 34, very feeble. near ~10kua\\·eoweo.

38. September 17. 05: 11, very feeble. felt Kohala.
39. September 21. 09: 04. very feeble.
40. eptember 21. II): 17. very feeble. Kilauea crater.
41. September 21. 17: 19. slight. Kilauea crater.

~[icroseisll1s I\"ere moderate from jul~ I) tu 9 and UII jnll'
19. During the remainder of the quarter microseisms lI'ere
present though slight.

Tilting of the Ground

\\Tester!y tilt prevailed during jull' and until the latter
part of August when easterly tilt set in and continued thnJugll
September. There was a slight and more or less continuous
northerly tilt during the quarter. After having been nearly
stationary for several month, the tilt instrument- near the
rim of Halemaumau showed some oscillations during the latter
part of September.

VOLCANOLOGY
July

The spell of seismic quiet that started in April continued
through July. Of the 28 seismic disturbances recorded at Kilauea.
2 are classed as earthquakes and the rest as tremors. Thirty-one
seismic disturbances were recorded at Mauna Loa.

Following a heavy rain <.luring the afternoon of July 8. steam
clouds were conspicuous over the 1942 Row. The outline of the
clouds was so sharp that rumors of a \[auna Loa eruption were
started.

August

There was less seismic activity in !\ugust than in July. At
Kilauea. 21 seismic disturbances were r('corded and at ~"auna

Loa. 26.
Several slides from the walls of Halemaul1lau were noticed

during the first half of the month.

September
Eighteen seismic disturbances were recorded at Ki lauea

and 20 at :-'1auna Loa.
September marked the sixth consecutive month in which

but very few earthquakes were recorded at the Hawaiian \'01­
cano Observatory. Thi is the longest period of seismic quiet
in the history of the Observatury and is probably the longest
in the last 120 years.

The present 6 months period of seismic quiet occurs dur­
ing the longest period without volcanic activity at Kilauea on
record. Nearly 9 years have elapsed since molten lava was
visible in Kilauea. For about 60 year no fume has been
visible in Halemaumau, and but very little team has scaped.

R.H.F.

SEISMOLOGY
Earthquake Data, July-September 1943

=====

TELESEISMS

July I I,
July 28.
September 13.
September 13.
September 13.
September 19.

MICROSEISMS

15: 49, ·Iight.
16: 45. mod<:rate. c1i,tance 7-10{) nl.
16: 01, slight.
17: -IS. slight.
.20: 59. moderate, distance 5900 kill.
1-1: -in. ,light.

• For definition of lotal seIsmicity, see "okano Letter :Xo_ 371_

The data of the following local disturbances were deter­
mined from seismograph stations operated on the island of
Hawaii by Hawaiian Volcano Observatory of the Hawaii
National Park. Time is Hawaiian Standard, 10 hours and 30
minutes slower than Gr enwich. Distances are from the Ob,er­
va tory. The number preceding each earthquake date is the serial
number for the current year.

Week
Ended

July

August

September

Minutes
or Very Local Tele-

'l'remor Feeble Feeble SlIl';ht S~ismiclty· selsms

14 9 0 I I 5.25 0

II 9 0 0 0 2.25 I

18 2 0 0 0 0.50 0

25 3 0 0 0 0.75 0

1 5 0 0 0 1.25 I

8 6 0 I 0 2.50 0

IS 2 J 0 0 1.00 0

22 5 0 0 0 1.25 0

29 5 0 0 0 1.25 0
5 3 0 0 0 0.75 I

12 3 0 0 0 0.75 0

19 6 2 0 0 2.50 4

26 2 2 0 1 3.50 0

Week Ended Amount Direction

July 4 OAO" \V
II 0.74" NWO E
18 1.12" N13° E
25 0.77" 51 0

\\'

August I 0.77" 71 0 \V
8 0.27" ~2rW

15 0.27" K2rW
22 OA8" W
29 0.54" N26° E

September 5 0.17" SWE
12 0.62" N79° \V
19 lAS" N48° E
26 0.54" S6-1° E

Crack Measurements
The majority of the cracks around Halemaumau showed

no movement during July while most of those along the Chain
of raters Road closed slightly. \\'jth the exception of I crac
which opened 3 millimeters. there lI'as very little mOI'cment
at the Halemaumau rim il) .\ugust. The majority of the cracks
along the Chain of Crater, Hoad opened lightly. In Septem­
ber there was but very littie movement either at Halemaumau
rim or along the Chain of Craters Road. R.H.F.

HAWAIIAN VOLCANO RESEARCH ASSOCIATION
in cooperation with UNIVERSITY OF HAWALI

The Hawaiian Volcano Research Association wa~ founded ciation and the University :--UpplE'nlent the work or the
in 191 L for record of \'olcanoe~ in the Hav;aiian Islands and go\'ernlnent with researl'h a:-;:--ociate~. instru111ental plants
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ACTIVITY AT MAUNA LOA IN NOVEMBER 1943

By R, H. FINCH

Conspicuous fUlllc clouds o\'er )'lokuaweo\\'eo and 'pel1s ol
continuuus trclllor on th<.: seismographs indicate that there was
slight acti"ity at :\Iauna Loa in Xo\'ember 1943, The first
obseryation of unusually heavy lume ari,ing frolll ),Iokua\\'c"\\'en
,,'as made nn ()ctoher 10 hy" 1,. Jess irom the summit "i
~I ~iuna 1,<.:'1, ~team always risc~ from the we,t central part oi
tht' crater, ),1 r, Jess Illade his obscn'ations at (I: 45 a,lll, and
reportcd hea\'y fume from the southwestern part.

Thcre had becn some indications "f a "ustaincd and iairl,'
high pressure lllider the l<ilauea-),Iauna Loa \'o1calw w,tem f,;r
se\'eral mOllths, ThE: indications were chidh' lack ol ~"uth\\'est
tilt in lhe spring' oi 1943 and extraordinarily"!o,,' seismicity frnm
"\pril to thc middk of r Jctoher. :\nrtheast tilt in the lall ni 19"B
\\'a, abnut the Sc,ls'lllal normal or, at least, not enough to indicate
a return oi la,'a to Kilauea, The lHllnber uf ,eismic disturbance~

at ),[anna 1,'la in October gT<.:atlv exceeded th'be at Kilauea:
they \\'ere 33 and 22, re,pecti\'dy, "fn X"\'emher the C<lrre,pon:l­
ing nUlllblTS ol sei "l1ic disturbances \\'ere 93 and 79, The major­
it," ol thc :\O\'cmber disturbances occurred on thc 21st. 22ml,
and 23rd, Thc l'XCCSS oi th~ number ui ),Iauna Lua shakes o\'er
tho'e from Kilauea in (lctoher and the obsen'cd iUllle on October
10 were definite indications of a gTo\\'ing unea,iness (ll :'Iauna
T,oa, The indications wcn: not definite enough, ho\\'e\'er, to
indicate impending acti ,'ity at ~I auna Loa,

Further e\'idence of ),rauna I,oa's ulleasines,; \\'as the con­
spicuous earthquake at j: 22 p,m, (\\'ar time) :\ll\'Cmbcr IO, m
\\'hich m<1v~ment ol a large hlock in the southwesteru slope I)f
lr"uua Loa \\',lS im'oh-ul. Then during the nwrning' ol XOI'em­
ber 11. employees of the Puu C)O ranch on the southeastern
slope 0 f '\ Iauna K ea obsen'ed conspicuous fume clouds Ol'(~r

lfokuaweo\\'eo, During the late a iterlloon of the same day a
cflnspicuous fume cloud over the southern end of '\[okua,,"eoweo
was obserl'ed irom ark headquarters, The fume was obsen-ed
l rr 'Ill the same place a ie,,' time on suhsequent days,

Like the spells oi continuuus tremor, the fuming was inter­
mittC'llt, :\ :\ational Park party \\'as at the summit of )'launa
Loa on )\,)\'Cmbel" 19, and noticC'd nothing more than rather
hea\')' ;,teaming from the usual vents in the \\'est central part
of the crater, Tremor that continued ior se\'eral minutes at
a time necamc cun 'picuous on the seismographs on ':\on~mber 21.
reached a maximum on X o\'ember 22, and practically disappeared
on X o\'cmber 23, Tt is interesting to note that a fell' reports 0 f
glo\\' OI'Cr )'launa I.oa at this time were made on da"s of maxi­
mum spells of continuous tremor, The reports of ~I(\I" would
indicate that cracks heated to incandescence \\'ere exposed or el<;e
small amounts of 1110lten lava reached the surface, The slight
<'n,pl;lucle Ilf the continuous tremor indicatcs that hut a small

alnount ol multen la\'a \\'as im"oh'ed, \\'hatc'\'er the height the
la\'a may ha\'e reached in the :\lokua\\'Co"'eo conduits,

Thi, quiet :\o\'ember 19-13 acti\'ity bring, to mind the pos­
,ihilit" ol ther<.: ha"ing hcen ,c\'eral unrccorded outbreaks in the
p:"t. I i such acti\'ity had occurred \\'h~n I,ilauea \\'as abo ac­
tin', the continuou,; tremor on the sei,mog-raplt,; might well h'I\'<':
hc,n ma,kerl b\' harnl<Jnic tremor originating at Halem;lumau,
Tile cilininuou,; tremor III full-Herlged ), Iauna I,ua eruptions,
h~l\'ing a much g-reater amplitude. usually o\Trshado\\'s tlte har­
nllnic tremor lrom I'ilau<.:a, :\ conspicuou, cloud den'loped I\\'er
:'!lIkuaWell\\TII in :.rarch 1921 at a time IIf intell:;e aeti"it\, in
lJalcmalllll<lU, There must ha\'e bcen, ior a ,hort duratio;1, a
pronounccd illcrl'asc in temperature IIf some of the crack,; in the
11,'1>r IIi ~Iokua\\'ell\\'ell" \\"hether a 11\' militen la\"a reached the
surface at that time i,; not knllwn, "

"\pparently milSt. but not all. ),Ia ma Loa summit eruption;;
Itan' produced "pectacular Jill'a fountains, It is not surprising­
til lind reports IIi a k\\" lIuthreak,; which produced little or 1111

la\'a, In IRi'5 there \\'as a shllrt summit eruption in which pro­
lIllunced !!.I,,\\' \\'as lacking, Startinl!: in December 1887, a fume
C"lUllHl \\'as obsen'Cd 1I~'er ),Ioku'aw<.:o\\'eo jor more than a
1,)(,n(I1, The fact that nil glo\\' \\'a, reported during tltis time
(:fle,; not neces,arily mean that some ;,hllrt-li\'(;:d glo\l' would not
ha,'e been obsen-ed Itad cillud conditiom Ill'en fa\'C>rahle at the
timc' of obsen'at;on, From thc \'olc"no Huuse on September 10,
1907, about 8 n1lJnths alter the t'ruptilln "f that year, a black
clnu:1 \I'as IIllsen'erl i>I'Cr ),Iokuawco\\'eo that lasted illr at least
11,; Itour-, Some obsel'\'er' rcponed a gill\\' in the cloud, .\t
-l: DO a,m. Septcmber 11. a glO\\' attributed to a lava Aow was
rl'pnrtec1 in the \'icinit\, 0 [ Red J.J.ill.

FlIme and ;;team, unless dense, is more conspicuous by t rans­
milled light than hy reHected light. For in,tance there is a steam
\'ent between 11,000 ami 12,000 fec't on tlte northeast slope of
:.rauna Loa \\'hose presence is often plainly revealed at the
Obserl'atory by the rays oi the setting sun in spring and early
summcr. , t other times of the vear the steam is seldom if e\"er
seen, As \"ie\\'cd f rom the Observatorv in June, the sun sets
nearh' behind the \"ent. Thcn the ascending steam is ,;ometil11es
so eo"mpicuous that it rcsembles la\'a iount;ins, It is interesting
to note that the fume clouds of :'\O\'ember 1943 \\'ere mainl\'
(lbsen"ed hy reAected light. That is, their presence was easil;"
ob,en'ed \\'ithout the magnifying effect affnrded hy transmitted
light at time, oi sunrisc or sunset,

There is a fairly good correlation het\\'een summit eruptions
<111<1 suhsequent Aank Ao\\'s, \\"hether the luming of 0,!o\'cmber
ICJ-l3 is to he intcrpreted as an added indication ()f a Rank erup­
tion \\'ithin the next t\\'O years remains to be seen,

--
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October
The seismic lull that started in April 194-3 \\as interrupted

about the middle of October by the occurrence of sneral shake"
most of which were of Kilal;ea origin. During the month, 22
sci"lllic disturbances \\'cre recorded at Kilauea, and 33 :It ~launa

Loa.
Large dust clouds from landslides \\'ere observed O\'er Hale­

maumau on Octobcr 12 and 20.

November

The prepondcrance of Mauna Loa shakes o\'er those oi
l"':'ilau<:a origin in the latter part of Octobet' and the first part of
'\ (n'ember \vas the onl\' authentic indication 0 f a growing un­
easiness of ~launa Loa". The interpretation of the seisll10graph
records of the earthquake of .:\",'emher 10 suggests a rotational
nlO\'Clllent oi a block in the suuth\\'est slope of ),[auna Loa,
::\inel \·-three seismic disturbances \\'Cre recorded on ~launa I,oa;
79 \\'e're recurded at Kilauea. Tlt<: majority of the disturbances
occurred on ,'\()\'cmber .21. 22. and 2.l or at the time of the
ma><lnt1lm acti\'it,' of :-Iauna !.oa.

December

VOLCANOLOGY

Hawaiian Volcano Observatory Report for October-December 1943

48. Octuber 30, 19: 06, \'ery feeble.
49. October 31. 13: 28, \'er,' ieeble, Kilauea hake.
50, ::\oH:mber 4-, 00: 38, \"Cry feeble,
51. '\o\'ernber 5, 15: 35. \'ery feeble.
52. ::\ u\'ember 8, 14: 15. \"(.:ry feeble. felt m Pahala as a sharp

jult.
53, 0:ovember 10. 16: 18, \'ery feeble, felt at Pahala.
54 . .:\ovember 10, 16: 22, moderate. dismantled instruments,

widel\' felt southerll half island of Hawaii: stoncwalls
thrt1\\:n down southwest of Pahala.

55, '\o\'ember lh. 23: 20, \'ery feeble.
5(,. '\o\'ember 21. 2.2: 51, \"(:rv feeble.
57. ::\o\'ember 29, 13: 45. icehle.
58. December 1. 19: 52. \'en feeble,
59. December 3, 11: 09, vcr;· feeble, lower S\\' rift oi ="launa

Loa.
W. December 7. O~· 47. feeblc:. ::\E rift of ="Iauna Loa,
(,I. December U. 19: 43, \'en' feeble.
(ll. December 15. OS: ,:;S, fcei)lc, fel t at Pahala.
()3. December 18. 21: 14. Ven' feeble.
64. December 2.2. 19: ,:;0. slight. ielt locally and at Hila. south­

west slopc of :-Ialllla \'001.

65. Decemher 24, 01: 51, \'ery feeble.

RHF,

• For d<.>t1nitioll of lund seismic,it:.,', Sct,' \·O!{'rlIlO Letrer Xo. ;3i1.

SEISMOLOGY

Earthquake Dato. October-December 1943
===

\Yl'ek ElHll'd .\llIllllnt of Tilt TErel'! ion of Ti It

October 3 1.21" X54° F
10 1,02" ::\45° E
Ii 1,30" ::\22° E
24 0.78" ::\52° E
31 US" S24° \\"

::\o\"('mbcr 7 I.H5" '\31 ° E
[4- 3,87" '\82 0

\ \'

21 0,6.2" ::\W \\'
28 048" ~

December J 0.88" ::\16°W
12 [.48" S81° E
19 0.84" S45° \V
20 0.43" 334 0 E

TELESEISMS
'\O\'Cmher 3. 04: 12, model'ate. ,c\ laska. 4550 km.
S o\"(:mher 5. 2.2: 15, sl ig-ht. 800a km.
'\,,\'ember 20. 08: 51>. slight.
December 2 , 08: 45, slight. 6360 km.

MICROSEISM MOTION
)'licroseisllls were strong on October 8. I(l. December 9 to

10. and December 21> to 27. and moderate on '\u\'ember IS, 26.
and 27, Throughout the re,t of the quarter ,light microseisms
\H:re recorded.

Tilting of the Ground
'\ (Jrmal northea,t tilt pre\'ailed during (Jetober, '\",'embcr,

and until the midd1l' oj Dl~e(11b:r excep jnr the pronounced
north\\"l'st tilt accompanying the distinct earlhlluakc of '\ovem­
b('r 10. The quak<: pl"oduced a permanent offset to the west ill
ti,e E- \\" tilt curH:, The ,harp northerly tilt due to the quake
\\ as ioIIO\\"(:d hy a ",uthcrl\" tilt of like amount \\'ithin about
a day. . .

During 1043 lhl'IT was a :;Iight accumulation of \\'est<:rly tilt
due laq~e1\' to the quake oi '\<l\Tmber 10. The total northerly
tilt ior thl' year slightly exceeded the southerly.

Table of Tilt at Observatory on NE Rim of Kilauea

R,E,F.

Crack Measurements

Crack mO\'ement during tbe quarter \\'as slight. Fi\'e cracks
near Halemaumau opened an a\'erage of 2 millimeters, The rest
oj the crac',:; measured near Halemaumau and those along the
Chain of Craters Road were.: stationary.

:'\[inllll':'
or 1·'ee\)lo )Iod- Loeal T"',,-

Tremor Yeo Ft,t'tJle Slil!ht crate Seisl1Iieity·spisms
'''l'el\
Elided

Octoher 3 I a 0 0 ] 0,25 ()

10 1 0 I U U 125 0
17 4 0 0 1 U 3.00 0
24 4 2 0 1 0 4,00 0
31 5 3 0 0 (J 2.75 0

:\,,,'emher 7 2 .2 () 0 0 1.50 2
14 7 2 0 0 I ,;'75 0
.21 17 2 0 () 0 5,25 1
2H 59 0 () () () 14.75 0

1Jccl'nther 5 n 2 I () 0 4..25 ()

12 13 0 1 0 0 ·U5 U
19 5 2 1 0 0 3.25 ()

26 5 () 1 0 3.75 1

42. October 7. 08: 50, feeble. Kilauea shake.
43. October 10. 02: 36, slight cast :;Iope ~lau!la I(ea. felt at

Hakalau and locally.
4.+. October 18. 05: 06, very feeble, Kilauea shake,
45. October 20, 02: 07, slight. felt locally and at Hilo, fi\'e

miles deep under southern end of Kilauea crater.
4(,. October 22. 18: 43, very feeble.
47, October 30. 18: 23, very feeble. Ki auea shake,

The data oi the follo\\'ing local disturbances \\'cre determined
from stations operated on the island of Hawaii by the Hawaiian
\ okano Obsen-aton' of the Ha\\'aii ::\ational Park. Time is
1fawaiian Standard,' Distances are front thl' Ohsen-atory. The
!lumher preceding each "'arthquake date is the serial number for
tl1(' current year.

,\ conspicuous funte cloud \\'a, ob,;en'ed O\'er :-1 okua\\'eO\\'(:o
,Hi Deccmber 19. first from Kuna and later frum \\'aimea. Ho\\'­
e\'cr, there were 110 signs <.1 i continullus trcl110r on the sei::-Illo­
g-raphs on this day. On December 25. steam in somcwhat greater
amount than usual \\'as obsen'Cd under the high western wall of
• [okuaweCl\\'co. hut tl1('re \\'as no fuming in the \'icinity of the
1940 cone or cbe\\'here in the crater.

The numher of seismic disturbances at ),[auna T,oa ag;tin
""ceedecl that j rom Kilauea. 52 to 38. resl'ecti\"(~ly,
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