
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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HARMON IC TREMOR

By R. H. FINCH

Shortly after the seismographs were installed at the Hawaiian

Volcano bservatory in 1912 it was noticed that they were

recording small tremors continll usly.' Omori had noticed similar

tremors near ome of the J apane-e volcanoes. Fr m their obvi­

ous connecti n with volcanic activity H. O. \\'0 d called them

volcanic vibration. It was s on noticed, hov'ever, that there was

no obvious connection between the outbreak of the periodic

fountain, "Old Faithful," in Halemaulll;Iu and the tremOl'S as

r cor led at the Ob,('rvatory 2.1 miles away. In general the

tr mors were m st conspicuous during times of violent foun­

taining. The idea that such trem rs are due to volcanic activity

was confirmed when the el m raphs that were installed in

Hilo, 22 miles all' y, failed to record such tremor. \ hen mag­

mati· action totally cea ed at Kilauea in 1924 the v lcanic vibra­

tion , as wa to be expected, disappeared from the sei mograms.

A fter seismograph drums with higher speed were installed

at the Observatory in 1918, it was found that there were two

type f tremors, one with a quit uni form period and amplitude

and the other with a greater range in period and amplitude. To

di. tinguish bct\\'een the two, Dr. T. A. J agO'ar in November,

1918" called the more rhythmic vibration "ha rmonic micro­

tremor." This term \\'as later hortened to "harmonic tremor."

The less re ular vibrations which often resemble miniature

earthquakes were named "spasmodic tremor.'" . ustin E. Jones·

di vides spasmodic trem rs into two classes and illu trates the

two by idealiz I ketches. Mixed continuous tremor is recorded

~ lL O. \Yood, uThe Hawaiian Volcano Ob ervatory,H Bulleti", Set's·
moloyicol Society of America, \'01. III, '0. 1 (1913), p. 17.

::: T. A. Jaggar, Bul/eli,." }-{a-waiian, Volca1lo Observatory, '·01. \"1, .No.
11 (:\0\'.,1918), p. 131.

:.J T..\. ]aggar, "Seismomdric Tn\'cstigalions of the lrawaiian Lava
oluml1." Bulletin Seismological Socicts of Amcrica

J
Vol. X, Xo. 4 (Dec.,

1920). 1'. 204.

• Au tin E. Jones, "Empirical Studies of Seismic Phenomena of Ha­
waii/' BulletiIL Seismological Soci-rtJi of AmrricaJ \'01. XX III, Ko. 4
(Oct., 1938), p, 316.

at the bservatory during [auna Loa eruptions even though

the ource may be 22 miles away.

Harmonic tremor that was recorded under di fferent condi­

tion of the lava colul11n at Halemaumau i shO\m in figure 1.

In mo t cases the portion reproduced is typical of the tremor as

recorded for day precedilJO' and followin", the sample el-cted.

/1 of figure I \ as taken when the lava lake was high and a flow

\\'as pouring n to the south\ est floor of Kilauea through a

tunnel the intake of which wa a small distance below the Hale­

maumau rim. It is n t Iikely that any of the tremors recorded

were due to lava sur ing in this tunnel. B is fr0111 the record

when lava was flowing at 1Iakaopu_hi and. apau craters along

the Puna rift. C 1Il. iderin the small scale f these utbreak

ane! the indicated distance-Q\'er 7 miles-it eellls probable that

the tremor were due to lava surging in conduits under Ha1e­

maumau rather than from the seat of the outbreak. C shows a

p rtion of the record in 1924 ju t preceding the explosive rup­

tion of that year and at a time when no molten lava was visible.

I\umerou earthquakes along the Puna ri ft, the sinkinO' of the

lava column at Halemaumau, and harmonic tremor at this time

indicated lava drainage through this rift. D is a portion of the

record during the sh rt-li\'ecl activity at Halemaumau starting

on Septemb r 6, 1934. Th especially large tremors were recorded

during some of the most violent fountaining ever b erved at

Kilauea. Each spell of violent fountaining was u ually followed

by a rather quiet interval of about 30 minutes as shown by the

t\\·o comparatively traight lines just below the lower large har­

monic tremor. In thi ca e there was a direct correlation be­

tween foulltaining acti n in Halemaumau and harmonic tremor.

This was lue as Dr. T. A. Jaggar has e plained' to a rather

high iscosity 0'( the lava and the inception of the fountains at

the bottom f a shaft,

• T .•\. Jaggar, Volcano Leiter, Xo. 415 (Sept., 1934).
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Fig. I.-Harmonic tremor as recorded on the Bosch- mori sei mograph at Hawaiian \- lcano Observatory, 2.1 miles northeast of
Halemaumau. Travel from right to left. E- \V component.

d, lIarch 26, 1921-lava was hio-h in Halemaumau and flowin . in outhwest part of Kilauea Crater. X25/,.
B . .1Iay 29, 1922-lava was Aowin« fr m the Puna ri ft. No la\'a was visible in Hal maumau. X2~~1' Local earthljuake is shown 111

second line from bottom.
C. May 8, 1924-no lava was \'isible in Halcmaumau. nderoTound movement of lava in the Puna rift was suspected. X2\1o.
D. eptember 30, 1934-was taken during lJ\'a activity lasting one month in 1934. The especially large tremors accompanied inter-

mittent trong explosive fountaining. XZy,; (magnification of the seismogram, itself ma''-nifying the earth Illotion about 100 times).

The ab ence f harmonic tr mol' at the time of the "False

Eruption" on January 11, 1928, trengthen the b lief that the

small am unt 0 f lava which appeareJ n this date owed its

appearance to being squeezed from a crusted pool of 1927 lava

by a heavy landslide.

Harm nic tremor at Kilauea appears to be due to underground

surgin« in feeding conduits below Halemaumau. If the surging

is induced by the movement of v ry large gas bubbles in magma,

then with a nearly tationary lava lake the bubbles moving

through lake magma cannot set up harmoni tremor large enough

to be recorded by the bservatory seismograph. Vvhen the

urgino- takes pIa e in a conduit of more or Ie s restricted dimen­

sions the solid \\'a1ls of the conduit may be induc d to vibrate

with sufficient amplitude to be recorded. In gcneral the tremor

is larger whe.n the maO'ma column is falling than when rising.

Harmonic trCI11 I' afford. good evidenc of underground

urging of lava "'hether ma ma is vi 'ible in the pit or not.

Hawaiian Volcano Observatory Report for january-March 1944

VOLCANOLOGY

January

The year opened with both lIauna Loa anc! Kilauca ina tive.

Tilt: lIumber of Mauna L a shake exc eded thuse from Kilauea;

rCC<lrds showed 43 and 39, respectively. The northea t rift of

Malina Loa wa morc active than the south we t one. The strong­

est shake during the month, whi h originated near Puu Ulaula

on the NE rift of 1,fauna Loa on January 23, was generally felt

over the southern part of the i land of Hawaii.

At 2: 00 p.l11. Oll January 15, while on the rvad between

i.Iauna L a and 11auna Kea, A. L. Jess obs rved a di tinct fume

cloud with a faint yello,,- tinge over Mokuaw oweo.

Two landslides fr m the walls of Halemalll11au were observed

during the afternoon of January 19. Some more slides were

observed during the latter part of the same week.

February

Dc pite the fact that the 4 perceptible earthquakes that

occurred during February were of Kilau a orio-in, more seismic

Ji turbance were re rded at lIauna Loa than at Kilauea; they

were 41 and 33, respectively.

'Iouds. lacking the characteri. tics vf ordinary cumulus for­

mati n that frequently develops over isolated mountain peaks,

wcre obsen'ed over 110kuaweoweo during the late afternoon of
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SEISMOLOGY

F bruary 7. On Fcbruary 23, a white vapor cloud wa visible

abo\' th radiation fog whi h capped. fauna Loa from 8: 05 to

8: 30 a.m. At ther place hump in the fo marked the sites of

hot pot ill th crater noor.

Th, . trong- .outherly wind of ~ farch 4 raised conspicuous

dust loud. over the l'au Dc. ert and dja ent cultivated fields

of the Kapapala Ran h. ,uch wind.-oppo. ite in direction from

those commonly obs rved tran. porting- ash in the Kau D ert­

thou6'h rare. may havc been an appreciable factor in de\' loping

50m soil m'er p ,rtion of the ~E 51 pe of Mauna Loa.

R.B.F.

< rift

12: 37, very feehl , E Aank of ~I auna Loa.

09: 39, light, fclt locally, 1\£ rift of 1auna

04: 47, v ry fechle.

10: 36, very feeble. N£ rift of Mauna Loa.

10: 45, very feebl .

20: 1 , very fecble.

6. January 12. 20: 04, very feeble, shallow focu

of 11auna Loa, 12 mile \V of Hilo.

7. January 17, 01: 00, rcry fcebl , S\V part of "'fauna L a.

8. January 22, 02: 3 , \'cry fecble.

9. January 23. 14: 40, light, E- \V dismantled, :l1aun<l L a

instrument di, mantled. F It locally and Pahala, 11 ar

Puu Claula.

10. January 23, 15: 28, very fe hIe, probably ,allle origin a

'0.9.

11. January~'23:42, f ehl. 'E rift of :llauna La.

12. January 2. 17: 23, very fc ble, ,rauna Loa in trument

dismantled.. '1£ rift of Mauna Loa.

13. February 1, 11: 31, very fe bie.

14. Februar\' 2, 19: ll:L very fe lie, 'E rift of Mauna Loa.

IS. February 3. 01: 02, sl ight. near . Wend of Ki lauea

Cratcr.

16. February 3, 01: 16, slight, under Kila .ea rater.

17. February 3. 01: 19, \'cry feebl ,Kilauea hal e.

18. February 3. 01: 27, vcry feeble.

19. February 3, 01: 28, light, Yilauea rat r.

20. February 3, 03: 37 very feebl , NE rift of .Mauna Loa.

2!. February 5, 21: 49, \. ry fecble, near Mokuaweaw o.

22. February 5, 23: 32, very feeble.

23. F bruary 8. 02: 41. very feeble, W rift of Mauna Loa.

24. February 22, 09: 47, very fe ble, near 1I10kuaweoweo.

25. February 27, 04: 49, feeblc, under Kilauea rater.

26. F bruary 29, 04: 53, sli ht, E- \V dismantled, undern ath

observatory.

27. March 3,

28. ~farch 5,

Loa.

29. :lfarch 8,

30. March 23,

31. March 25,

32. ilfarch 25,

5. January 10, 23: 25, very f cble, " part of ~rauna Loa.

33. },1arch 29, 19: 54, slight, di mantled instrument, under

outhern end of I";:ilauca Crater.

o
o
o
o
o
o
o
o
o
o
o
o
o

1.00

8.00

3.00

5.25

1.25

9.50

0.75

1.75
4.25

6.00

1.50

2.00

4.50

o
2

o
1

o
3

o
o
o
2

o
o
o

o
o
o
1

o
o
o
o
1

o
o
o
o

o
2

2

3

1

7
1

o
I

1

1

o
3

4

12

8
3

3

o
1

7

11

6
4

8

8

Minutes
of Yer)' Local Tele-

Tremor y'eeble "Feeble >;lIgbl. ·eL-mlcity· seisms

Earthquake Data, January-March 1944

Week
EndNI

January 2

9

16

23

30

F bruary 6

13

20

27

• For definltlon of loenl seismicity, seo Vol 'nno Letter Xo. 371.

\Vhile Aying ()\" r ~rauna L a on Marcil 30, Ranger Frank

Hjort ober 'cd blue fume ari ing from },[oklla\\·eoweo.

.\ total of 7 s 'i~mic Ii- turbance wa recorded in ab ut 3

hour. during the e\'ening of 1farch 2 . 'fhr e of the hake were

. trong enough to be felt locally. The series of hak began

with the .tr nge t which dismantl d thc Rosch-Omori e1smo­

graphs n ar Park Headquarter. The rig-in of the shake was

quitc dcep under the uth rn nd f Kilauea rater. Forty-four

s(;'sl11ie disturhances wer r corded at Kilauea and 59 at 11auna

Loa.

12

19

26

:\lareh 5

34. }'larch 29, 20: 38, v ry fceble ame origin as K o. 33.

35. 1larch 29, 22: 20. Ii ht, probally ame origin a No.

33, thou h initial wave was compres ional in o. 35

and dilatational in 1\'0. 33.

The data 0 f thc foll wing local di turbanee were determined

from eismograph tation operated on the i land of Hawaii by

the Hawaiian ,"okano Ob ervatory of the Hawaii ati nal Park.

Time i Hawaiian tandard, 10 hour and 30 minute slower than

Greenwi h. The number preceding aeh arthquake datc i the

'rial number of the quake for the current year.
31i. :llarch 29.

37. },tarch 30,

22: 41. slight imilar to o. 35.

00 : 55, v ry feeble.
I. ] anuary 4, 02: 48. slight, northern end of Kilauea rater.

2. January 5, 00: OS, very f II. Kilauea bake.

3. January 5, 04: 47. v ry feeble, Kilauea shake.

4. January 7, 09: 42.. light. Felt as a sharp j It, 'E end

of Kilauea Crater.

TELESEISMS

\Vith thc cxception of what appeared t be fe ble lon' waves

of two tcleseisms recorded in the midst £ large micr seisms on

}'farch 6, no teles isms wer recorded during the quarter.
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MICROSEISMS

THE VOLCANO LETTER

Table of Tilt at Observatory an NE Rim of Kilauea

11icra eisms were stronrr on February 12, and 1Iarch 4, mod­

erat on February 20, 1larch 4, and -, Throurrhout the re t of

the quarter microsei III were present though sli ht,

Tilting of the Ground

1 'ormal outhwe terly tilt started early in January and con­

tinued throughout the quarter. Th> direction f tilt wa really

outh-southwest a westerly tilt wa I than n rmal and south-

erly tilt above the averarre. In fact southerly tilt for the fir t

three III nths of 1944 exceeded that f r imilar periods of el'er)'

year since 1937, If, as seem pr babl , ca terl)' tilt correlates

with increase in internal pres ure under ~Iauna Loa the les than

norlllal we terly tilt indicate a u tained high pre sure under

that mountain, There II't're me fluctuati n in the directi n

of tilt at the station near the rim of Halemaumau,

Week Ended ,\mount of Tilt Direrll n of Tilt

January 2 1.14" _. 5S·

9 0,60"
16 2.30" sr· \V
23 0.65" S 22· \V
30 1.45"

February 6 0.33" 4-· \V
13 0.53" S 68· E
20 1.09" 27"E
27 J.74" S 33· \V

:llarch 5 1.27"
12 .60"
19 .44"
26 1.46"

Crock Measurements

There was a slight n[1ening of 5 of the cracks around Hale­
maumau though most of those measured showed no mov 111Cnl.
No moyement was d ,t 'ctecl in the cracks at the Devil' Throat
and al I1g the Chain of Crater Road. R.H,F.

HAWAIIAN VOLCANO RESEARCH ASSOCIATION

in cooperation with UNIVERSITY OF HAWAII

The Hawaiian Volcano Research Association \\'a' founded

in 1911 for 'ecord of yolea,noes in the Hawaiian Islands and

around the Pacific Ocean. Its equipment at Kilauea Vol­

'ano, Ha\yaii Istand, has b n transferrecl to the rnited

t[lt . Go\'ernll1ent, D p< rtlllent of the Interior, Nalional

Park Sen'ice,

The University of Hawaii ooperates in maintaini a

rese::U'ch laboratory at Hawaii National Park. The Asso-

ciation and the University supplement the worl, of the
go\"el'nn1ent with res arch as' iate~, inslrulnental plants

and special inyestigation. Dr. T. A, Jaggar is t eir geo­
phYtiicist re~ident in the. -aliona! Park.

The Volcano Letter, a quarterly record 0( Ha,waiian
\'01 'ano laboratori s anc! published by the ·nh'er. ity of
Hawaii, is is ued by authority of the Department of Ule
Interior and ~upplier1 to are. tdeted membership and
xchang-e list or the ahol'e eSI.JlbliHhments.
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RADIO TRANSMISSION OF EARTHQUAKE RECORDS

By ROBERT J. STRATTON'
Federal Communications Commission

Radio Intelligence Division

Time control for several of the seismographs operated by the

\'o!cano Obserl'ator,' of the Hawaii ::\ational Park is ohtained

by ~ ph;lI1tom circuit on Park telephone lines.' The location of

outlying seismographs is determined by existing roads and tele­

[Jhnne lines. This le;l\'es a vast eX[Janse of l\1auna Loa where it

is impr;\( tical to locate ordinary seismographs. 1 f all the instru­

n1<'nh could he made to register at one central puint continuously,

much travel could be avoided.

The use of radio at once suggests itself as a possible solution.

The radio seismognphs could be made to record on one shaft

and the problem of synchronlzinO" would be soh'ed, Also in the

case of a dislurbance, records \\'ould be immediately a\'ailable at

the Observatory.

Radio links for the remote recording of seismographs were

utilized ill 1931 by Scizo Baeno." He developed a short-distance.

short-time scale illstrunwnt based upon the principle of frequency

modulation for use in geophysical prospecting. His transmitter

was a simple self-excited oscillator in which the capacity in the

tank circuil \Vas varied by the displacement of the seismograph

mass. His rcceiver was an equally simple Tuned Radio Fre­

quency n:cei vel' tuned off resonance and using galvanometer

recordin1{. This systenl was :<ufliciently stable for gcophysical

work since the recording run is normally only for a few minut s.

1 1l'he author i:-; indebted to .\f1-, Cll~' Oilier for fini~hillg thi ..... l1l:l11U­

~cript and drawil1gs.~l{.I1.F.

:.) "'·ae:-;chc. H. H. "Time Cuntrols fur Scb11lograph~ Operated "y the
II awaiian \'olcano Ohsen'atory." l'u/(ollu I.etter );"0. ..HI-t (.April-) nnl:
19.19).

:i Haena. Seizo. "The Radio-Sci:itllo).tr;ll'h.'1 Jarollcse ]ourHal vf AstroJ/­

v"'y olld Geophysics, \'01. \'JTT, (1931), pp. 39-50.

It would not be stable. hO\\'e\'er, for continuous recording because

oi frequency drift.

Frequency stability could be gained by using crystal con­

trolled transmitters. ),[oreover, the frequency of a crystal oscil­

lator may be varied within limits by the use of a variable capacity

across the crystal. It is proposed, therefore, that each clement

"f the outlying Ha\\'aiian Volcano Observatory scismographs
should be equipped with a low-powered, battery-operated, crystal-

controlled transmitter as shown in figure I. Each transmitter

wuuld be far enough separated from the others in frequency so

that mutual intcderence would be avoided. The variable "seis­

mograph" condcnser shown in figure 1 would havc its rotor

platc, attached to the mO\'ab1c arm of the seismograph, while the

,tator plates would be attached to the seismog-raph frame. Any

mO\'ement of the arm. ho\\'C\"Cr slight, would cause a correspond­

ing change in the frequency of the oscillator. This is, of course,

Ilothing more than frequcncy modulation of the rest-position

carrier.

Scveral of thc Ha"'aiian \'olcano Obsen'atory seismogTaph

stations are \\'ithin reach of A.C. power Jines, The radio trans­

mitters at these stations could be supplied i rOIn A. power in

cOI1\'entional ways. Some of the Hawaiian \'o!cano Observatory

scismograph stations. both present and proposed. are in rcmote

areas and "'ould necessarily be battery operated. \Vith the proper

choice of frequency, tubes, and oscillator design. the use of llum'

bel' () dry cells for filament supply ami 45 volt B-batteries for

platc supply would be economically possible.

The C<1ntinuou,ly cmitted signal would be received with a

well-designed TuncdRadio Frequency recei\'er as showll in

figure 2. A.s shown in the diagram. the amplified radio frequency

output oi thi, recei\'cr is fed into a \\'heatstone bridg-c which is
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Fig. l-Transn,iucr for radio seismograph. fig. 2-Receiver for radio seismograph.
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balanced at the rest-position carrier frequency. \\·hen the seis­

mop:ra[J11 a rl11 is displaced. the f reqllenc)" changes. the bridge is

then unbalanced. and the galvanomciI'r is deflected. For [Jro[Jer

opera! ion. of course. the [Jar;l[lel tUlled circuit in the bririge must

be tuned [;1r enl.'u.c;h away from the rest-position frequency so

tbat it [Jresents a linear rising impedance over tl,e modulation

r;l1lge. The actual prnriuction of the seismograph record would

be by optical recording by a pin-point beam of light, reflected

frolll tllE' gaIV;lI1()llletcr mirror onto a conlinuously nlnvll1g photo­

graphic film.

This s~'stelrl. of course, requires a se[J,irate receiver ami

recorriini! chain for each tranSnJitter. All of the receiving and

recording equipmcnt at the Olbervatory would be A.C. operated.

The recording of tilt is much sim[Jler. The [Jroposed plan for

this also makes usc of the principle of varying the frequeucy of

an oscillator hut with a riifferent application. Since the change

in tilt is I'ery slight over a considerable period of time, no rap­

idly variable indicating instrument is necessary. For this pur­

pose. it is proposed to use two crystal oscillators with a difference

of frequency of 440 cycles [Jer second. Only one of these oscil­

lators will be equipped with a variable capacity as described in

figure I. The other oscillator remains constant. It then is appar­

ent that. with the arm of the tilt instrument at center position,

the two oscillators will beat af.';ainst each other producing a resul-

tant audio tone of 440 cycles. Any change in the position of the

movable arm on the tilt instrument will vary the resultant tone.

If the tilt is in one direction. the tone will be raised If in the

other. the tone will be lowered. The Bureau of Standards Sta­

tion \0\1\\7\' can always be heard in this area on a frequency of

<either 15 me., 10 mc.. or 5 mc. dependiug on the time of day, This

station transmits a tone standard of 440 cycles which is accurate

to 0000001 cycles per second. With this as a standard any

change in the pitch of the beat of the tilt oscillators can be deter­

Illined as can the direction of the tilt.

The selection of frequencies for all of these transmitters 1S

quite im[Jortanl, both i rom the point of possible outside interfer­

euce and of propagation characteristics. The latter [Joiut offers

no particular difficulty for this location since all of the seismo­

graph locations arc within "line of sight" of the Observatory.

Therefore, in order to al'oid possible interference from extra­

neous signals, the use of frequencies around 50 to 60 mc. IS

indicated. Theoretically. no difficulty should he encountered In

the use of this band of frequencies, althou~h eX[Jeriment may

prove otherwise. Higher frequencies require the use of more

tubes with the corresponding higher battery drain.

Owing to cnnditions incident to the war, it has not been pos­

sible to test the ahove ideas experimentally.

Hawa i ian Volcano Observa tory Report for Apri I-J une 1944

VOLCANOLOGY

April

lI·ere recorded at Kilauea and 44 at Mauna Loa. A majority of

the shakes distinct enough to show phases originated on the

northeast slope of Mauna Loa at shallow depth" R.H.F.

Blue fume was observed over Mokuaweoweo on }'Iarch 30

and again on A pril I. The only other surface activity observed

at Kilauea and Mauna Loa was the usual steaming. The numher

of steam vents as well as the amount 0 f stearn escaping at Kila­

uea anri Mauna Loa is essentially the same as at the commence­

ment of continuou, observations in 1912.

No earthquake strong enough to he felt locally was experi­

enced in April. Eighteen small seismic disturbances were recorded

at Kilauea anel 44 at 1Ilauna Loa.

There were several small landslides from the \\'alls of Hak-

rnaUl11a.1I.

May

A cons[Jicuous steam cloud that was ohserved lIvcr the lower

[Jart of the 1942 lava flow frnm :-Iauna Loa sho\\'s that the lava

was still hot 2 years after it was erupted.

}'Iay continued the seismic quiet 0 f the last selTral months.

The 1faul1a Loa seismo~raph registered 48 seismic disturbances

while the number recorded at Kilauea was 28.

June

The seismic lull that was especially noticeable in April and

}'lay continued through June. :\0 [Jerce[Jtible earthquakes were

recorded at the Observatory. Twenty-three seismic disturbances

SEISMOLOGY

Earthquake Data, April-June 1944

:\finutes
\Vcek of Yery Locat Tete-
Ended 'l'n'mor Feeble Feehte f;lIl;ht Seismicity' seisms

April 2 8 2 0 3 10.00 a
9 4 0 0 0 100 0

16 5 U 0 0 1.25 0
23 3 3 0 0 223 1
30 2 1 0 0 LOO 0

illay 7 8 0 0 0 200 ()

14 7 0 1 0 2.75 0
21 1 0 0 0 U.25 0
28 2 2 0 a 1.50 2

.June 4 6 3 I 0 4.UO a
11 6 1 0 0 200 0
18 6 1 0 0 2.00 0
25 4 1 0 0 2.00 0

• For del1nil ion of local seigmicity. See Volcano Letter No. 31l.

The data of the following local disturbances were determined

irolll seismograph stations operated on the island of Hawaii by

the Hawaiian \" okano Observatory of the Hawaii Kational

Park. Time IS Hawaiian Standard. 10 hours and 30 minutes

slower than Greenwich. The number preceding each earthquake

datc is the serial number of the quake for tbe current year.
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4G. May 29, 04: 27, I'cry feeble High up :\IE rift of 1Jauna
Loa.

47. May31, 14; 12, \'cry feeble.

48 June 1, 11 : 09, "cry feeble.

49. June 9, 12: 01, yery feeble. 11ay
.:lu. June 16, 01; 09, \Try feeble.

51 J unc 21, 17; 34, vcry feeble. Xear PUll Ulaula on :\IE
ri ft of ]\fauna Loa.

52. J llne 23, 00: 13, I'cry feeble. :\E rift of 1Iallna I,oa.
June

TILTING OF THE GROUND

Table of Tilt at Observatory on NE Rim of Kilauea

Southerh' tilt was more pronounced during the first three

months of 1944 than for the corresponding period in the last sev­

eral years. The total. hO\\'e"er, II'as not unll'ual as northerl,' tilt

set in on April 1, or OI'er a month earlier than common.

Amo1lnt of Tilt Dir('('fion of Tilt

075" S 56° W

0.12" F
0.44" N 50° \V

1.77" :\ IGo E

131" S 07° \\.

136" N 80° \V

0.74" N 70 0 j':

0.74" N 70° W

0.24" X

0.44" N 34 0 W

0.98" S 30° V/

0.17" N 45° W
Oj5" ?\ G4 °1':

"~('C'l.;: Ended

CRACK MEASUREMErnS

.'".pril 2

9
16

23

30

7

14

21

28

4

11

18

2511ay 23, 04 : 30, slight.

May 25, 02 : 38. moderate. G600 kl11. New Jrelancl.

June IG, 11: 42, slight.

June 27, 21; 56, slight.

TELESEISMS

38. April 19, 17: 43, \'Cry feeble. 40 miles SE.

39. April 20, 00: 03, "cry fecble. :\E ri ft of Mauna Loa.

40. April 22, 08: 15, ,ocr,' feeble. :\E ri ft of 1Iauna Llla.

41. April 26, 08: 23, "Cr\' feeble.

42. May 12, 17; 27, feeblc. Deep uncler thc northeastern
rim (If Kilauea crater.

43. :'Iay 23, 21; 07, very feeble. S\\' Aank (If 1Iauna Loa.

44. 11ay 28, 20: 40, very fecble. Felt at :\aalehu ancl Pa-
hala. S \V ri ft of 11aul1a Loa.

45. May 29, 04: 21, feehle. Felt locally ancl at Pahala. East
Aal1k of 1Iauna Loa.

MICROSEISMS

11 icroseismic motion was quite uniformly slight throughout

the quarter.

Therc was but little movement of the cracks at the Uevil's

Throat and along the Chain of Craters Road. The cracks near

Hakmaumau opened slightly ill April and June and I,'erc sta-

tionary during 1[a,·, RH.F.

HAWAIIAN VOLCANO RESEARCH ASSOCIATION

in cooperation with UNIVERSITY OF HAWAII

The Hawaiian Volcano Research Association was founded

in 1911 for record of \"olcanoes in the l-Iawaiian Islands and

arounrj the r~cil1c Ocean. It" equipment at Kilaue,,- Vol­

cano, l-Ia'waii Island, has been transferred to the LOni ted

States GO\-erllmen L, Departlnent of the Interior, A;) tional

Park Service.

The University of Hawaii cooperates in ITlaint:1ining- a

research laboratory at IIawaii Kalional Parle The Asso-

ciation and t.he University supplen1ent the work of the

gO\-el'rllnent with research associates, instrumental plants

anel ~lJecial in\'estigaliol1. Dr. T. ~I..\. Jag-gar is their geo­

physicist. rc~iclent in Lhe XaUonal Park.

The Vo:cano Letter, a quarterly record of Hawaiian

,"olcano laboratori€ti and published by the Uniyersity of

I-Ia waU, is issued IJY au tho~'i ty of the Departn1en t of the

Interior Clod supplied to a restricted membership "-od

exchange list of the <11,o\'e e1:ltablishnlent~.
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OUTPUT CHANGES IN KILAUEA STEAM VENTS

By GUNNAR O. FAGERLUND
Naturalist and Chief Ranger

Hawaii National Park

There is some evidenc that th \'ohlnle of steam from \'ents

at the northern end 01 Kilawa Caldera ha' decreased in the

la t 100 years,

In I 23 Ellis' reported po Is of water tl 're adjacent to and

on the lee ide of steaming' chasms. These conden. ation p 01

could exi, t nly with mu h !!reater steam volume than there

is at present. The I ,ois sub isted during' rainles, periods.

However. the 1790 explosion may ha\'e provided an impervi us

a h layer that helped in pool [ormation for many years.

Accompanying Kilauea a tivity in 1886. thc steaming' at

Sulphur Bank Auctuated for a short period. First the steam

temp ratur increa ed. then the steaming- almost ceased, and

finally n rmal temperature and volume resumed' l\ormalJy

th ,. lume and temperature of th team change little if any

to correlate with Halemaumau acti,·ity.

Cord n A. J\l.aedonald" tates: "The di ·tribution of altered

rock and d posit of.' fur and alt, indi tes that olfataric

acti"ity was once more exten. ive than noll'. Some mig-ration

of th active vent occurs.

Photographic stations have recently been e tablished for

ph tog-raphing the steaming vents. Photographs taken at ten­

year or reate I' intervals under nearly identical conditions of

humidity, air temperature, and wind "elocity hould h w

whether or not the team \'olume is changing.

The isibility of the vapor varies with different conditions

I ~I.I.JS, \-\·II.l.l:\.\1. THE JOUIl:\AL Of WII.LlAM t-:Ll,IS. P. 179. rca·
waii,," Cazette Co.. Ltd .. Honolulu. 1917.

:! BltlGAAM , V\·II.LIAM T. THE VOl.CAXOI:i; Qt' KILAl"£.... AND MA SA

LOA. Bernice P. Bishop ).[useu01 ~temoir.... 2(-');1(2. 1909.

:1 i\[A DONAI.D. ,ORDON .\. SOI. ... ,\TARI· AI.'-";R.o\TlOX OF ROCKS AT

I'tt.At;J.:,\ vor. A~·O. Am. Jour. c. 242(9) :49,. J944.

of all' temperature, humidity, and wind velocity. ctually the

amount of water ,'ap I' e caping from anyone ,'ent i nearly

con tant. Figure I and 2 . how vi ibility differenc under

somewhat different air c nditions. but by no mean do they

sholl' the maximum vi ibility contra t. On warm, sunny day

with omparatively loll' humidity, . me vents pI' duce no vi ible

vapor, II'hile n colel damp days the arne v nts produce con­

~picu{)us \'apqr loud-. Even luring a ingle clear day a

marked contrast may be seen between early morning or even­

ing and no n visibility of the Yap r. 011 cold days the vapor

density nf the steam increa 'cs ami its increased condensation

forms c nspicuous fog clouds. An increase in the number f

hygroscopic nuclei also cau e greater onden ati n. This

fa t can be lemonslrated b, dir cting- tobacco smoke into steam

vents \\'here no 'apor i isible. Thi cau -e a vi 'ibk cloud

to appear instantly. It is by this ffect of nuclei that air hu­

midity inAucnces vapor vi ibility. Wind also affects visibility

by di per_ino ' and evaporating the fog.

Thoug-h air conditions affc t th vapor vi 'ihility mo t mark­

'dly. a difference exists ton when vapor is viewed in tran mittecl

and in reflected light: thi is most manifest when the sun is

loll'. The greater "i~ibility is in tran mitted light. There IS

al 0 a c lor difference-the vapor appearing Iluish in reAected

light ,;nu trending toward the reel end of the pectrum in

transmitted light.

Th> making. of reliable photographic records of the vapor

volume tJutput from the tcamin" vents nlllst take into account

all the conditi ns that affect the visibility. or more preci 'ely

the ph toactinicity, of the vap r. Pictures taken at intervals to

,holl' change, if any, in the actual steam ,'olume utput must
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Figun: l.-Yapor is uin" from vents "est of ulphur Bank. Photographed on XOI'ember 19. 1944, with air temperature 62° P ..
humidity 6 ~. wind velocity 8 to 10 m.p.h. (Ph t< ~raphic tati n located n ~tealllin Aat 0 feet north of n ad. on line 1.2°4 ' left
from wekahuna to bservatory bench marks.)

be taken under n ar.y identical air and Ii ht conditions. with

similar e()lor . ensiti,'c film, and printed on imilar paper. It

lI'ollie! b acll'isab1c to u e similar pI' ces in£" method'.

A fa tor tha' \I·ill affect the I' liability of photographic

re~ords. ane! therefore. houle! be gi"en attention. is the pulsating

manner in which the steam i su s fr m the vents. The photo­

graphs herein were expos d as n 'ar to the instant of maximum

0utput for the existing conditioII' a, could be determined. The

eff ct of the pul ating a ti n becomes ks' a the distancc b'­

t\li en thc vent and the camcra increa s. The volume f \'ap I'

re rded n a photograph encompas ing c nsiderable horiz ntal

and verti aI distances, as in the illustrations herein. \I' uld be

little if at all affected by the pulsating action. except in 11igh

wind velocity.

Hawaiian Volcano Observatory Report for July-September 1944

VOLCANOLOGY

July

The sei:mic quiet of the last evera! month continued

through July. Ko earthquak· trong enough to be perceptille

at th Hawaiian I'okano b. en'atory were recorded though

ome :sIK,ke. \I'ere felt at Kapapala 17 mile to th outhwe t.

Thirty-two ei. mic di turbanee' were rec ..decl at Kilauea and

58 at ll1auna Loa.

August

.\ cOlbpicuous fum cloud was bserved o\'er:'ll kua\ eOI\'e

from Puu 'Iaula on Augu t 12. 'imilar cl ud was b erved

froi" til' rim of 1IJ.oku<l\\' weo during the afternoon and ev 11­

ing- of Augut 14. I 0 glo\\' was detected. By rnornin ,. of

.\ugu tiS. howe\·cr. nothing but the usual steaming- was noted.

n ugust 31, anoth r c n, pi uou cl ud \\'a ol.crved from

the rim of 110kua\l' 'o\l·eo. Durinh the iuming spcll of Augu. t

12 to 14. 1\\'0 Ik.... rp earthquakcs were felt at Puu '1aula. The

. eisl110graph indicated that these hake,. like many that hal'

b 11 recorded her during- the pa,t year. occurred at I'cry

.hall< \I' io i along- the upper n rth a. t riit of :\Iauna Loa.

Fourt en eismi distnrbanccs wcre recorded at Kilauca and

5 at ~fauna Loa.

September

'nusually h avy ·team cI )ut!:, wcre ob< n'rd ol'cr .:\Iokua­

I\'eoweo during the aiternoon of SeptcllJb'r 11. 12. and 10.

Three of the 19 earthquake' recorded at Kilauea were strong
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Figure 2.-Vapor issuing from same VUlts as in Figure 1. showing the higher \·i ibility a. sociated with "omewhat lower tem­
perature and higher humidity. Photographed on December 1 , 1944. with air temperaturc -4° F., humidity 8170, wind \'e1ocity
10 to 15 m.p.h. (Photographic station the same as for FiO". 1.)

enough to be felt loeall They appear to have ori 'inatcd under

the northern end f Kilauea crater. A majority f the 4

shakes record d at ~laLina Loa originated along the northeast

rift. R.H.F

by the Hawaiian ,,"olcano bservatory of the Hawaii -:--Jational

Park. Time IS Ha\\'aiian Standard. 10 h()urs and 30 minutes

slower than Greenwich. The number prcceding- each carth­

quake IS the serial numb'r of the quake for th~ current year.

• For definition of local seismicity. see Volcano Letter No. 311.

The lata of the follo\\-ino' local di turbances lI'ere lelermined

fr 11\ sci,mograph .-talion operated on the i'land f Hawaii

Earthquake Data, July-September, 1944

Minutes
of Very Local Tele-

Tremor Feeble Feeble Sli~l1t Seismicity· seisl)'

• -E ri f t ~ falllla Loa.

Ea tern ·1 pe f ~ Ialilla

08 :30, very feeble. XE ri ft of 21fauna Loa.

21 :52, "cry feeblc. fn XW f-Ja\\'aii.

22 :33, \'ery fceble.

00 :04, very feeble. :\ r~ rift of Mauna Loa.

1 :53. feeble. SW !'Iope of ~Iauna Loa.

10 :53. feehle. YE rift of ~rauna Loa.

06: IS, \'ery feeble. I,o\\'er X \\' . lope of ~Iauna

I :00. fecble. [n hour mark.

20 :48. feeble. Tn X\\" Hawaii.

22 :23. very fecble.

10 :47. very feeble.

01 :0 I, very feeble.

16 :01, very fceble.

01 :01, very fe ble.

07: 53. \'cry feeblc.

5:1. July I,

54. July 2.

J:l. July 6,
56. July 1'+.

57. July 16,

58. July 16.

59. July lil,

o July 2 ,
Loa.

61. July 22.
62. July 22.

63. July 31,

6'+. ug-u ·t 2.

65. August '.

66. August 7.

67. August 22,
Kea.

68. ,\u 'u,t r. 01 ;3_. \'cry fecblc.

69. ugu't 30. 08 :'+7, very feeble.

70. ;-ieptcmbcr 4. 16:1 . "light. Felt locally. Yorthern end of

Kilauea crater.

1
o
o
2
1
o
I
1
o
1
o
o
1

3.25
1.50
2.00
325
0.75
2.75
1.00
1.00
1.25
0.75
·U5
0.25
5.25

(J

o
o
o
o
o
o
o
o
o
1
o
1

2
o
o
o
o
I
I
o
[)

o
1
o
o

o
4

o
1
3
4
o
2
(J

o
2

5
4
2
5
3
3
o
4
I
1
1
I
5

Week Ended

July 2
9

16
23
30

UftlL"t ('i

13
20
27

Septembcr 3
10
17
24

SEISMOLOGY
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16 :36, feeble. Felt locally. N rthern rim
Accompanied by a rumble.

09: 14, very feeble. Near northern end of

TELESEISMS

July 19.

July 20.

July 26.

Augu t 9.

August 18.

September 3,

":eptember 23,

21 :37. very feeble.

00 :06. slight. Felt locally. Kilauea crater.

10 :01. very feeble. Mauna Loa shake.

19 :33, very feeble.

22 :45. very feeble.

02 :52, very feeble.

09 :05, feeble.

09 :20. very feeble.

18 :34, very feeble.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

September 7.
of Kilauea.

September 9,
~if kuaw oweo.

September 10,

eptemb I' 18.

September 18.

September 18,

September 19.

<:;eptember 23,

September 29.

eptember 29,

September 30,

00 :36, sli ht.

02 :12, 51 ight.

13 :41. slight.

15 :40, slight.

00 :13, slight.

09 :04. slight.

01 :52, slight.

Off Japan.

Off Aleutians.

ff British olumhia.

Japan.

5400 km.

thrOUO'h the rest of the quarter. The time of cl,anoe frol11 west

to east tilt in 1944 corresponds to that of 1941. 1942. and 1943

though it is more u ual for the change to occur during the spring.

?\' ortherly tilt was continuous through ut the quarter though

the am unt from August 4 to September 30 was less than normal.

Table of Tilt at Observatory an NE Rim of Kilauea

Week Ended Amount of Tilt Ilirection of Tilt

.Iuly 2 0.51" :-J 15° 17

9 062" :\ 79° \V

16 0.1')2" ~ 11° [.:

23 037" '\ 45° E
30 0.86" X 45° \\

\ugust 6 0.74" :\ we 1'.

13 0.85"

20 0.65" S (,8° \\.

27 0.87" X 74° ,.:

September 3 0.54" X 27° I':

10 0.39" S 71° E

17 0.48" \\'

24 1.60" S 81° 1·:

MICROSEISMS
CRACK MEASUREMENTS

RH.F.

t any of the cr,:cks

majority of the cracks

durin CY September. and

hain of Craters Road a

few 'howed a slio-ht opening.

There was practically no 11l<)"ement

mea ured during July and. ugust.

around Halemaumau opened lightly

at the Devil's Throat and al Il'" the

TILTING OF THE GROUND

\'ery slight westerly tilt prevailed during July and until

ugust 20, when normal easterly tilt set in and continued

Microseisms were present though slight throuCYhout the

quarter.

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 Hawaiian Islands and

around the Pacific Ocean. Its equipment at Kilauea Voi­

cano, Hawaii Island. has been transferred to the United

States Government. Department of the Interior, National
Park Service.

The University of Hawaii cooperates in maintaining a

research laboratory at Hawaii National Park. The AS80.

ciation and th University l"ulJ11lelnenl. thE- war), of lh

gO\" l'nment \vith re:-.;ear h a~~ol'iales, in::;lrulTI ntal planl~

itnel :"ipe ial in\·e~ligation. Dr. 'T. A. Jaggar i:::; theil' g-eo­

phy 'icist resident in the National Park.

The Volcano Letter, a quarterly re ord of Hawaiian
volcano labora tories and published by the niversity of
HawaII, is Is ued by authority of the Department of the
Interior and suppliea to a restricted membership and
exchange list of the above establishments.
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THE NOVEMBER-DECEMBER 1944 CRISIS AT KILAUEA

By R. H. FINCH

For over a year and a half the seismo raphs and tilt records

have indical<:d a fairly high pressure under the Yilauea-, fauna

Loa volcano system. In N ovemb 1', 1943, :Mauna Loa produced

several rather C'onspicuous fume clouds.' In Augu. t, 1944, fum­

ing grcater than the normal from Mokuaweoweo was observed.

It was not surprising then to find Kilauea showi'l£, definite

sign: oi uneasiness starting with an earthquake on _'ovember 12

that orig-inated 8 to 10 miles below the southwest rim of Hale­

maumau. The history of Kilauea indicates that some f I'm of

activity might he xpected at any time now. In a press release

dated September 1., 1943, the following statement was made:

"If the present periud of volcanic activity is to parallel the prob­

able seCIuence following the 1790 explo iv eruption, la\'a activity

at Kilauea or 1fauna Lua, ur both. may be expected about the

l11i Idle of thi decade."

It has been over ten year since molten lava was pI' sent 111

Halemaumau. This is the longest period of inactivity in the re­

cfJreled history of Kilauea. Thi' is not verlooking the thirteen

more or less quiet years from 1894 to 1907. During this thirteen­

year period III Iten lava was visible for short inten'a!, all sev ral

\lccasions, and con iclerable fume was always pre enL The long-­

e't p'riod of total inactivity was the three years from July,

1924, to July, 1927. The inter al between th· la t a ti"ity which

started un September ('. 1934. and the next previous uutbreak

was t\\O years and eight month, ur well above the ~l\'\'rage oj

such iutervals "ince multen lava disappeared jrom Halcmaumau

1 FtSCH. R. 11. .\(,;'rlVITY.\'I .\LAl'XA 1.0A 1.\ SOVI:~'lllR 194J. Volcanu
Leller . '0. 482. October·December, 1943.

in 192-1. It is interesting to note that the 1934 outbreak was the

most ga ·eous and lasted the longest of any of the short-lived

uthrcaks that have occurred since 1924. It might be expected

then that a return of acti\'ity to Halell1aUlllaU \\·ill be marked by

hig 1 pumice producing fountain ,

On .'O\'ember 15, 1944, there was another earthquake with

about the ame epicenter a the one on • -ovember 12, but with

a much more shallow focllS. From November 1- until December

6 th re were a few scattered Kilauea shakes with indications of

a more or Ie. s progre sive decrea e in depth of foci. Two earth­

quakes on X o\'cmber 29 that were felt as harp jolts at Hale­

maumau and recorded as fe ble or slight hakes onl at the

b ervatory twcuty two miles away were obviously of very

shallow foci, The fact that tbe earthquakes occurred as s pat'ak

shake, ften e\'eral days apart, rather than in swarms is what

might be expected if molten lava were rising in the feeding con­

duits under HaILmaumau.

At the Observatory, on the northea -t rllll oi Kilauea, the

northeast tilt was hut little more than normal for this season of

the year though rather definitely indicating a pressure increase

under Kilauea. Beginning ab ut the 12th of Xov mber, however.

tilt instrument· ncar H alemaumau showed a prunounced tilt;

thi. indicated tbat the cralcr floor was doming appreciably with

th" m:txinlllll1 ri." in the vicinity "I' the southern <.:dge "I' I Ialt.:·

maUIll<lu. The alnount oj tilt during thl' i<"t \\ l'<.:k in :\ 'l\'l'I1II,<'r

at the I-Ialemaum<lu tilt cellars is nut kn \\n sinc<.: the index ui

each instrument \\ent completely off the scale alltl was stopped

by horizontal brac<'s.



Page 2 THE VOLCANO LETTER

The focu~ of applicatiotl (If the forcc pft1(lucillg .thi final

purt of tilting 111U than heen rather high to produce such

marked c!Teets ncar IIalel1laumau and so cvmparati,·c1y lillie

-fTect at the Obsenatory.

The retreat of the lava olumn abo indicate~ that a high le\"(~1

of the molten magma wa rcached. By the morning (1f Decemher

7, both Halemaumau tilt instrumenb had gone completdy off

their 5 ale and were re-ting against their frames. In thi, case

the direction wa the oppo ite of that during • Tovember; this

indicated a sinking of the crater floor. The rapid inking of the

crater floor oc urn:d ',n De("unher (j al1ll 7, hut a harp. (luth­

erly tilt did not start in at the (Jhsen'atory until December 21.

This southcrly tilt continued until D<:ccmber 30 and amounted

to 3.6 seconds 0 f arc.

The earthquake pattern accompanymg this minor 1944 crisis

is rather typical. First one or two rather strong .hakes of appr '­

ciable depth occurs marking the introduction of la'-a to the cnn-

duits under Halcmaul1l:lll. (The earthquake of .'o,-cm1)er 12

appear. to han~ bccn of thi type.) Then [ollow _("attered lightl'r

,hakes of decrea in~ dl'pth o[ f"ci accompanying the upsurge of

moltcn laya_ The ,pn.'ading apart o[ Iyalls of fi, sures and intro­

duction pf hot 1,II'a and 1'!a,·, reclu("c the tendency o[ :eismk

1-;ratinR..\t times IIf rapid reces ion of the lal'a colul11n and

appft:ciable ub,idence of the cratlr Roor. earthquake. are nu­

l11erIlU~_ T,,-enty-nine earthquakes nccurring- hetwcen 08: 30

De 'cmh<:r (j and 13: 50 Decel11her 7 accompanied the ,u~pected

19++ recession_

The unea,iness mallife,t d at Kilauea in the autumn of 19+4

wa: the mllst cOllspicuru, iudicati, n of fairly high internal actil-­

ity that has heen obser\"\:d sinee thc 193+ outbreak. It _h uld h·

born' in mind that Jaya pressure in a yol ann conduit can yary

through a large range without any la \-a appearing at the surfacc_

\ Vhetlll'r mlllten mag-ma rcache. tile. urian' or not depends Ullon.

among other thing. the duratiun IIf hig-h pressure ami the al110unt

of laya illYolye<1 in any particular upsurge.

Hawaiian Volcano Observatory Report far Octaber-December 1944

VOLCANOLOGY

October

)'Iauua Loa and Kilauea "ere huth quiet throughout Oetoher,

Forty-eight sei mie di,turhances were recorded at )'Iauna Loa

and 26 at Kilauea, Four :;hakes were felt at ',e Obsen'atory and

ix were felt at Hito. The numh r uf di -tinetly _ launa Lila

shakes was the smallest for the last seyer,,! months.

.\ . trong earthquake lln Dec 'mber 27 caused )'launa Loa

a~ain to be the main cent~r "f intcre t. Thi quake as well as

fuur others that inllo\\'l'cl within J day' originated about 15 miles

belo\\' the eastern rilll o[ .\lnkuaweoweo. There was a slight

migration of epicenter, in a nlJrthca, t, rty direction in thi series

of . hake a' th, ugh th~y follol cd alon a fault block cOllnecting

southwe.t and northea. t bran'hes of the fundamental Hawaiian

ri ft.

SEISMOLOGY

The strong earthquak<: of Deccml)er 2/ ,tarted many land­

slicks at Halemaumau_ The largest produced a roar that was

audible 3 lIIik away. which was rcmini,eent of th explosions

In 1924. R.H.F.

Earthquake Data, October-December 1944
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For the first timc til sel"Cral tIlonths more <:arthquakes of

Kilauea than of )'launa Loa IIrigin were registered. The fact

that 36 seismic dis urbances were reeordc<l at ~Iauna Loa and

35 at Kilauea does not show the true relative seismicity becausc

m t of the Kilauea hake - 1\ crc recorded at ~launa Loa and

several of the )'fauna Loa shakes did not re!!i ter at Kilauea.

Starting with an earthquake on _'oyember 12 that wa. widely

felt on the island of Hawaii. Kilam~a . howed di-tiuct signs

uneasine -'. The orig-in of thc silake wa: 8 to 10 miles below th'

surface to the 'outhwest of IIalel1laul11au. On Xo\"emher 15.

there was an, "er Kilauea. hake with about the same epicenter

but with mure hallow focus. •\ prog-r ssi\'e decrease iu depth

uf foci (1f earthquake continued until the end of the month. The

tilt instruments on the crater floor indicated a di, tinct doming

of the crater Roor with the maximum fie in the \'icinity of the

outhwest rim of Halemaumau.

The unea iness of Kilauea continued until December 6_ . \

serie - of earthquake that ~tartcd un thi day and tilt indications

of subsidence of the crater floor in the yicinity of Halemaumau

clearly showed that a return of laya tll tbe fire pit of I'ilauea

could nut be exp<:cted.
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number "f the quake for the current year.

The data of the following local di turbances wert: determined

frumei,mugraph stations operated on the island of Hawaii by

the Ilaw:liian \'olcano Obsen'atory of th" Hawaii Xational Park.

Tirm: i, Halvaiian ::Jtandanl, 10 hour, and 30 I1lll1ute ,Iower than

(~reel1\rich. The number preceding" each earthquake i the serial

til. October 2.

X3. October 4.

116. December 6, 19: 29, very feeble. L'nder Kilauea.

117. Dec mber 6. 22: 07, \'t~ry ie ble. ~ ame as Xo. III,.

II . December 7. 00: -8, I'ery feeble. ame as Xo. 11G.

119. December 7, 02: 51, very feeble. Same as Xo. 116.

120. December 7, 05: 15, very feeble.

121. December 7, 07: 17, slirrht. Felt locally. Under Kilauea.

122. December 7. 08: 46, very feehle.•\ccompanied by rumble
audible at IIalcmaumau rim.

112. December 0, 08: 08, very feeble. Same as X o. 111.

113. December 6, 09: 47. feeble. ame a' Xo. 112.

114. December a, 11: 51, very ieeble.

115. December 6, 11: 54, yery feeblc.

14: 40, very fecblc. Probably ame origin as

15: 22. very feehle.

14: 30, feeble.

17 : 2/, slil-{ht. Deep incu., ncar Ookala.

14: 41, cry feeble.

tuber (l,

8(1. October 7,

84.

,)5. Octobcr Ii,
No. 84.

maumau.

96. l'ovember 8, 02: 16, very feeble.

95. Xovember 5, 01: 46. \'(~ry ie ble. Kilauea shake.

109. ,'member 29, 09: 36, slig-ht. Felt a' a . harp jult at Hale-

Octo r 5. 07: 07, very sli!!ht. 4790 km.

. 'ol'ember Ill, 02: 13. ncar. 'oltlm"l1 Tslands.

-(J\'emb r 23, 16: 26, . light.

December 6. 18: 16, moderat '. 3700 miles, Japan.

December 19, 12: 50. slig-ht.

December 29, 13: 39. ,lig-ht.

December 30, 11: 47, ,light.

123. December 7, 11 : 18, I' 'ry feeblc.

124. December 7, 11: 22, very feeble. Cnder Kilauea.

125. December 7. 11 : 39, feeble. Same a, X o. 124.

126. December 7, 12: 50, light. Same as Xo. 124.

127. December 9, 12: 40, \"Cry feeble. ender Kilauea.

128. December 11, 22: 01, yery feeble.

129. December 15, 16: 17, very feeble.

130. December 16, 15: 08, very ieeble. Kilauea shake.

131. December 16, 23: 45, yery feeble.

132. December 18, 10: 3 , very feeble. Kilauea shake.

133. Decembel' 21, 00: 36, \'ery ieeble.

134. December 2a, 09: 3-, very feeble. Probably ~launa Loa
origin.

135. December 27, 03: 42, strllllg. Di'mantled all seismographs
on island of Hawaii. Plainly felt on Oahu. Some obj ets
toppled from shelves at places as wide. pread as Pepe ­
ken and .'aalehu.. tone fences were thrown down in
vicinity of Hilea. Origin about 15 miles below eastern
edge of :.\lokuaweoweo.

13b. December 27, 04: 21, very feehlc. Same as Xo. 135.

137. December 27, 04: 27, very ieeble.

138. December 27, 05: 46, slight. E- \V instrument dismantled
the same as by Xo. 135.

ecember 31, 11: 10, moderate. Instruments dismantled
ncar \\'nod \'alley. Tweh'e to 14 mile deep.

I'll. December 31, 19: 53, wry feeble.

1.19. December 30, 09: 21. moderate. In"truments dismantled
the ame a by Xo. 135.

TELESEISMS

140.

rigin at XE

97. .'ovember 8, 02: 1 , very feeble,

9H. Kovember 9, 08: 25, very feeble.

99. X vember 12, 04: 56, moderate. \\'idely felt in southern
hal f i:;land of Hawaii. Eight to 10 miles deep to the
S\V of Ha1ell1aumau. Disl1l3ntkd sei:;mograph at Hilo
ancl Kana as well as at the Observatory.

87. October 11, 21: 11, feeblc. F'lt locally, under 1Iokua-
weoweo.

92. Octob r 31, 04: 20, feeble. Felt in Hilo.

93. October 31, 04: 28, feeble. Felt in Hilt).

94. 0 tober 31, 04: 32, very feeble.

88. October I I. 21: 12, feeblc. Felt locally. Probably same
origin as No. 87.

89. October 17, 13: 54, feeble. Felt in IIil", ~launa Kea.

90. October 17, 14: 52, very feeble.

91. October 29, 17: 17, feeble. Felt locally and 1Il Hilo,
11aWla Kea.

101 Xovember 15, 19: 33, feeble. Felt locally.
rim of Kilauea.

100. ~ovember 15, 18: 19, moderate. Felt locally. About same
epicenter as Xo. 99 but with shallower focu·.

102.• 'ovember 22, 22: 53, slight. Gnder Kilauea.

103. _.ovember _3, 13: 43, feeble. \\. oi Halemaumau.

104. .'ovember 23, 21 : 16, very feeble.

105. .'ol'ember 26, 00: 48. very ieeble,

lOa. .'ovember 26, 13: 02, feeble.

107. • -ovember 28, 00: 43, feeble.

108. , 'O\'ember 29, 09: 34, feeble. Felt a' a .harp jolt at Hale­
maumau.

110. December 2, 00: 17, feeble.L:nder Kilanea.

Ill. J eeember 0, 07: 3!l, very fe'bk -ender Kilauea.
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MICROSEISMS

.\ficrn 'ei lIli motion wa, ·tron!!: n October 12 and 13. mod­

<:I'ale from ( ctobcr 14 Lo 20, 27 to 30, ant! 011 Xo""mbcr 23.

Throughout the re~t of the quarter ll1icro-ei'lw were present

though sJig-ht.

TILTING OF THE GROUND

. 'ortherly tilt wa normal to the north in October, above the

normal during the first three weeks in Xovember, and about

normal to the north until December 21, ",hen a pronounced

southerly tilt set in that continued until the end of the month.

Ea tedy tilt was about normal in ctober and November. From

December 6 Lo 26 there wa~ a slight weslerly tilt. A distinct east

tilt accompanied the tr ng l\launa I.oa earthquake of Deeemher

27. lhen the seasonal \I'e tedy tilt started.

Table af Tilt at Observatory on NE Rim of Kilauea

Woek Ended .\mollllt nil'ction

October I 1.50" ;\14"E

8 1.11 " _" 40° E

15 1.03" S 45° E
22 1.2 " ."W E
29 0.34" X 45° E

November 5 1.75" . 34° E
12 0.72"

19 l.45" X 55° E

26 0.44" S 34° E

Decembcr 3 OM" ~ 22° \V

10 0.44" K 34° \IV

17 0.7(," N 18° \IV

24 n.IlJ" S 11° E
31 ,1.02" S 37° E

CRACK MEASUREMENTS

During October there was n mO\'ement of consequence at

any of the cracks around HaJ maumau nor along the Chain 0 f

Craters Road. In Xovember a majority of the cracks around

Halemaumau showed an opening accompanying a rather rapid

doming of the cn.ter floor, though a few hawed a di tinct closing

a: is to be expected during times of uch mo\·ements. There was

con -iderable movement, bOlh op ning and closing, accompanying

the rapi,! subsidence of the crater floor in December.

R.H.F.

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 Howoiian

Islands and around the Pacific Ocean. Its equipment at

Kilauea Volcano, Hawaii Island, has been transferred to

the United States Government, Deportment of the In­
terior, Notional Pork Service.

The University of Hawaii cooperates In maintall1ing a
research laboratory at Hawoii Notional Park. The Asso-

ciation and the University supplement the work of the
government with research associates, instrumental plants
and special investigation. Dr. T. A. Jaggar is their geo­
physicist resident in the National Pork.

The Volcano Letter, a quarterly record of Hawaiian
volcano laboratories and published by the University of
Howaii, is issued by authority of the Department of the
Interior and supplied to a restricted membership and
exchar.ge list of the above establishments.
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