
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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THERMAL WATER ON KILAUEA VOLCANO

By RUY H. fiNCH and GORDON A. MACDONALD

January-March, 1950

Til<' 11llll1CTOllS steam vellts within Kilauea caldera are
wdl hl()wn. For the most part the steam contains no
other ga 'es and appears to represent merely ground
water of meteoric origin which has heen heated to, or
slightly aho\'e, the boiling point by contact with bodies
of hot rock. At Sulphur Bank and at the nearly buried
sol fataric area east-southeast of Halemaumau the steam
is mixed with a small proportion of sulfur gases and
carbon dioxide of magmatic origin, but even there the
majority of the steam probahly is derived by heating of
ground water.

In adc!itiun to the steam vents at Kilauea caldera,
there are four known occurrences of warm water on
Kilauea volcano. It has heen reported in a crack near
Waiwelawela Point, 12 miles east of Pahala (Stearns
and Clark, 1930, p. 19o), but no record of the tempera­
ture of the water at that locallty is known. The warm
water undoubtedly results from heating of basal ground
water by contact with hot intrusive rock along the south­
west ri ft zone a f Kilauea.

The other three occurrences of warm water are all 111

eastern Puna, on or near the east rift zone of Kilauea,
One of these is the well-known "ViaI'm Spring" near
the northern base of Puu Kukae, about 0,8 mile east­
northeast of Kapoho. The water is hasal ground \.vater.
It forms a pool in a crack at the foot of the small fault
scarp \\'hich marks the southern edge of a small graben,
or block of rock which has sunk down between two
faults, Brigham (1868, p. 374) reported that in 1864
this pool (called by him the "Blue Grotto") hac! a
temperature of 90 0 F, . t present the temperature is
only a little above the average air temperature. Measure­
ments on January 11, 1950, gave a water temperature
of 840 F. and an air temperature of 79°,

Another pool of warm water is situated half a mile

northwest of that just described and within the same
graben. 'l'he water is in a crack at the back of a shallow
ca\'e, the entrance of which is at the base of a low
northward-facing fault scarp ahout 750 feet south of
the higher fault scarp that marks the northern edge of
the graben, The locality is about O.G mile north of the
highway junction at Kapoho and 0.2 mile east of the
Kapoho-Koae road. At one time the \\-ater \\-as bottled
for sale under the trade-mark "Volcano \-\fater." The
temperature of the ,,-ater is only a little above that of
the air outside the ca\'e, On January 11, 1950, the water
temperature was 83° F., and the temperature of the air
in the ca\-e was 77°.

The third occurrence or warm \\-ater is at Pohoiki,
about 3 miles south of Kapoho. There basal springs
issue just above sea le\'el from a cobble beach at the head
of a small bay. The springs are within the zone 0 f
splash from the ocean waves and are distinctly brackish,
On January 11 the water temperature was 91 0 F., and
the air temperature 77°,

.\' 0 other warm \\-aters are known on the island of
Hawaii, although steam i sues from vents in the caldera
of Mauna Loa and on both rift zones, The amount of
warm \\'ater, at first glance, eems surprisingly small in
\-ie\\- of the large amount of volcanic heat undoubtedly
still present beneath the surface. However. because of
the high permeability of the rocks, as Stearns and Clark
(1930. p, 190) have pointed out, most juvenile and
meteoric hot waters probably become diluted and cooled
at the basal \\-ater table and do not reach the surface_
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ORIGIN OF PUEHU CINDER CONE, KAU

By GORDON A, MACDONALD and RUY H, FINCH

P leh 1I ci nder cone is a mall hut prominent cone
situated ju t 'outh of the main hiO'hway from Kilau a
cald ra to Honuapo, about 0.4 mile southwest of the
junction "'ith the road to Punaluu. It lies on the southern
'Iope of Mauna L a about 1.2 mile west of the bound­
ary h,tween the surface lava' of Mauna Loa and Kilauea
and i.' surrounded and partly buried lJy aa lavas of
l\Iauna Loa, The cone is being excavated to supply
cinders fur use on roads. Before the mining of cinders
h <Tan. the cone was about 50 feet hi<Th above the lavas
nn it· downhill side. and its exposed base was about
200 feet above sea level. t pre ent a large pit on the
::i uthea'tern side of the cone expose cind r for a depth
() f about 100 feet and ha not yet reached the base of
the cone.

tearns and Macdonald (194 , pI. 1) cla ified the
cone as a littoral cone of the Kau volcanic serie '. formed
by st am exllosion . "'here lava of ~Iauna Loa entered
th ea. The bett I' exposures which have resulted
from recent excavation indicat that interpretation to be
rroneolls.

Puehu cone clearly is acne formed at a primary la"a
vent. The ejecta expo 'ed in the new uts are typical of
primary cin leI' can .. built at vents. They are moderately
to highly vesicular. or e en pumiceous, cinder and spat­
ter. l\JoreO\'er, everal thin lay rs of la a are inter­
bedded with the cinder. some of them ]wiously rootless
flows formed by the aggregation of heavy showers of
flnid spatter on the flanks 0 f th cone. Some of thes
flows still show velded spatter on their surfaces. Lava
extends all the way to the summit of the cone, 25 feet
higher than the surface of the adjacent aa flow on the
uphill side of the cone. On the northeastern side of the
cone there is exposed a 15-foot thick section of thin­
bedded pahoehoe, the hed' ranging from 1 to 6 inch s
thick and avet'aging 2 to 3 inche. Th rock i olivin
basalt with sparingly 0 moderately abundant phenocrysts

f oli\·ine up to about 4 111m. Ion ; much of it is highly
\·esicular. uch "ery thin-bedded. highly ,'e icular pa­
h ehoe typically i fOllnd in close proximity to primary
,·ent:;. lJeither it nor the rootle flows would be ex­
p cted to form on a littoral cone where relatively viscous
aa lava enters the sea, nor have they been observed
on known littoral cones.

esi Ie' the pre 'ence of the aforementioned features
typical 0 f cone formed at primary vents, there is a com­
pI te ab ence of the f atures typical of littoral cones.
The angular grains of relati"ely Iense glas . which are
characteristic of littoral cone d posits (Macd nald.1949,
p. 72). could not b found. Neither are there pre 'ent

any of the angular blocks of relatively dense lel\'a which
are common on the slopes of Puu Hou. the littoral cone
forme I by the ~Iauna Loa fl \\' of 1868. and the older
littoral cones farther we t.

The lower lopes of I'uehll one in the new exca\'a­
tions are covered by as much as 15 feet of yellow Pahala
a 'h. with one intercalated la\'a flow. The cinder layers
in the cone were partly truncated hy erosion before de­
po 'ition of the ash. The ] ahala ash is absent from
most of the top of the cone. hut 2 to 3 feet of Clsh are
prcsen'ed in local pock ts. Mo·t a f the ash appear' t)
have been era led off the upper slopes of the cone. The
ash O\'erlying the lower slopes appear' to he the result
of primary deposition. and there is no e\'idence that the
thickne's 0 [ the a, h layer resting on the low r 'Iopes
of the cone was appreciahly increased by secondary
delositi n of ash er ded from the top of the cone.

The pre ence of 1- feet of Pahala ash overlying' the
lower slope' of the c ne indicates that the cone is 'ome­
what older than pr viall ly wa belie\·ed. Obviou ly, it
ll1U't already ha\'e been in exist nce durin~ the p ri d
of depo ition f the Pahala a -h, and therefore it i older
than the rocks of the Kau ,. Icanic serie , which are
younger than the Pahala a ·h. Howcver. the Pahala a::ih
ha' a thic ne s of 55 fe t on I uu Enuhe. only 2.5 miles
north"'e -t of Puehu cone (Stearns and Clark, 1930,
p. 66). COll'equently. it is I rohable that only part of
the total thickness a f the Pahala ash overlies the P tehu
cone and that the cone is of late Pahala age.

Puehu cone is 'ituated ahout J2 miles east of the
sOllthwest rift zone of :-Iallna Loa and e\'en farther
from any other known vents fauna Loa. It lines
lip with no known \[auna Loa rift:'. In contrast. it is
only about 3.5 miles from the clos st visible vent n
the sOllth",e't ri ft zone of Kilauea volcano and lies
directly in line with that rift. The cone itself is Ollle­
what el0l1O'ated in a direction parallel to the Kilauea
ri ft. po "ibly because the ent fi "ure had that trend.

lthough it cannot be definitely pro\'ed, it appear
highly probable that the cone \Va - fanned by erupti n
frOIll the south"'e t ri ft f Kilau a and that it belongs
to Kilauea rather than to ~launa I,oa.

It i concluded that Puehu c ne is a primary cinder
cone formed by eruption at a lava vent durin(T late
Pahala time. and that it probably bel ngs in the Hilina
\. Jcanic seri s of Kilauea volcano and i· correlati\'e with
the upper part of that erie expo 'ed in Hilina ali.
I f this interpretati n is correct. the S lIthwest rift zolle

of Kilauea must have been in existence at least by late
Hilina time, thus strengthening th conclusion of Stearns
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and ~racdnnald (19-1-6, PjJ. 135-136) that the Hilina
mlcanic series \\'<15 c1eri\'ed from KiJauE'a, as opposed to
the belief of Stone (1926, pp. 38, 49-50) and Powers
(19-1-6, p. 6) that the Hilina lava are part of \launa Loa.
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HAWAIIAN VOLCANO OBSERVATORY REPORT FOR JANUARY-MARCH, 1950

VOLCANOLOGY Table of Tilt at Seismograph Vault on Northeast Rim of Kilauea Caldera

SEISMOLOGY

• Fur dl'finiliun of Iotal sl'ismidty, see Volc.ano Letter 373.

11 : 54, very feeble. Inland frolll Kealakekua Bay.
19: 31, very feeble. lIauna Loa,
04: 40. very feeble. N ear'utllmit of lIauna Loa.
16: 26, fee[)lc. Felt at 29 )'Iile' and Hilo.
06: 09. slig-ht. Felt locally and at Kaalchu. Near

),1 akaopuhi.
11 : 59, slight. Felt locally anel at Hilo. Eight miles

deep under east lope of Mauna Loa.
16; 52, very keble. Mauna Loa.
08: 00, very ieeble.
14: 01, very fecblc. Kilauca.
04: 26, v<:ry fecble. :\Iauna Loa.
08: 00, feeble. Southwest of Hil
21 : 47, verI' fceble. M~ul1a Loa.
19: 59. "cry feeble. I ilauca.
02: 35, slight. Shallow; under Kilauea.

1. Jan. 13.
2, Jan. 20,
3. Jan. 21.
4. .I all. 25.
J. Feb. 12,

6. Feb. 13,

7. Feb.15,
8. Feb. 19.
9. Feb. 26.

10. Feb. 28,
11. )'lar. 1.
12. 11ar. 7,
13. :'Iar. 11.
1-1. ?lIar. 17,

Earthquake Data, January-March, 1950

( Rased un Bosch-Omori s iSll10graph un rim of Kilauea caldera.)

The dala for thc following local disturbanccs were determined
from seism graph. tations operated on th island of Ha\\'aii by
tlIe Hawaiian \"okano bservatory of the '. S. Geological
Survcy. Time is Hawaiian ,'tandard, 10 hours slo\l'er than
Grcenwich. The number preceding each earthquake is the serial
l1umber for the current year.

Ireck
BcginninK .\moun! Direction

-- ---
January 1 1.4" S 41 ° E

8 2.(l" S WOE
15 2.2" 52° W
22 2.0" S 10° \V
29 1.4" S 41 ° \Ill

Fcbruary 5 2.2" S 45° E
12 OS' S 64° W
19 0.3" X 61 ° \V
26 1.2" S 65° W

~Iarch 5 1.2" 36° VV
12 0.2" }oJ
19 2.2" T 4° E
26 23" N 3° E

Cocal
Ireck "l'rr .\Iod· ~l'is- Tele-

H('gillnin~ Feehlc Fecl!lc ~Ijght ~ratc ~t"Ollg llIicity· sMsnJ!
---

January 1 4 0 0 0 0 0 1.00 0
8 4 0 0 0 0 0 1.00 1

15 3 2 0 0 0 0 1.75 0
22 2 0 1 0 0 0 1.50 0
29 3 0 0 0 0 0 0.75 0

February 5 4 0 0 0 0 () 1.00 ()

12 0 1 0 2 0 0 4.50 0
19 Ii 1 0 0 0 () 200 0
26 3 2 1 (J 0 0 2.75 1

)'farch 5 7 2 0 (J 0 0 275 0
12 7 2 0 I 0 (J 4.75 0
19 7 0 0 1 0 1 8.75 0
26 11 2 0 0 0 0 3.75 0

Strong 'outherly lilt set in shortly after the beginning of the
veal' and continued until Februarv 9. Thc accumulation for the
j,cri"d amounted to 11 seconds 'of arc. From Fcbruary 9 to
il1arch 5 there \\'as no accumulation of tilt in the N-S direction.
Strong northerly tilt commenced un ),1 ar h 6, or about 1 month
earlicr than usual. The northerlv lilt from March 6 tu 31
amounted lo () secoll(ls of arc. .

february

A tutal uf 29 carthquakes was recordcd during February. Of
this number. ::6 \\'cre recordcd on the ~Iauna Loa seismograph
and 21 at l<i Jauea.

Dust clouds were especially conspicuous in the Kau Desert on
February 12.

i\ landslidc of appreciable magnitude from tbe \\'alls of Hale­
maumau was obscrved at 09: 50 on February 13.

TILTING OF THE GROUND

X une of the cracks that are regularly measured showed an
apprcciable mO\'elllent during thc 3 monlh' cnded ~larch 31.

March

N ortheriy tilt during 11arch indicates that there was a distinct
pressure build-up at Kilauca. This increase of pressure was
strong enough to overcome the outherly tilt usual for larch
and to sholl' a [Jositi ve II rtheriy tilt of 6 seconds of arc. This is
lhe strongest northerly ttlt recorded here for several years.

The eli tribution of the earthquakes recorded during 1larch
also indicates a slight uneasiness under 1 ilauea volcano. Of the
37 shakes recorded during the month. 35 were registered on the
Kilauea sei~ll1ograph and 16 on the :Mauna Loa in trumcnt. Most
uf thc earthquakes of Kilauea origin had shallow foci.

~lokua\\'eo\"eo \I'as visited by G. lIIacdonald and .r. B. Orr
on Jlarch 2 to 30. Xo activity was ob erved other than the mild
solfataras. and n changes were noted since the last visit in Oc­
tober, 1949, other than minor collapses in the small cone~ built
during the 1949 eruption. Solfataras are located in the crater of
the 1940 cone, on it. northern slope, and on the caldera Aoor
north of it. The gas liberated is largely steam, but contains a
little sulfur dioxicle ami in places a small amount of sulfur 1>

being dcposited. The 19-19 cones are still hot at many places, a
little sleam i· being given off. but no sulfurous ga~ \\'a det cted.
Pale yellow stalactites, probably of sulfates, are forming in the
hollo\', 1949 c 11<". Collapse of the \\'alls of the crater of the 1949
lava Calle has reduced the depth of thc crater to about 15 feet.

R. H. FINCH

CRACK MEASUREMENTS

January

The year opened \\'ith both Kilauea and )'Iauna Loa inactive
"ave for thc usual stcam veuts and sulfataras. ,

Ouly 24 earthquakes were recorded during the month. This is
the smallest monthly total siuce October, 19-18. Twenty-two of
the shakes \I'erc recorded au the 11auna Loa eismograph and
11 at Kilauca.

There was an accutllulatiull of 7.8 scconds of arc tilt lo thc
south-southwest during January. This is a little more than usual
fur this sea~on f the ycar.

The fact that th<: lal'a fill in Halemaumau is still hot was
~ho\l'll by pronoullccd stcaming following heavy rains on Janu­
ary 10.
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MICROSEISMS

\1 icro-eisms \\'ere modcrate during- the first 2 v\'ecks of ]an­
uary and the last fc\\' days of \1arch and slight 011 other days.

TEMPERA TURE MEASUREMENTS

Thc tcmp raturc of the steam well at the Sulfur Bank was
206 0 F. in October, 1949, then dro1J[l>d to 204 0 F. in November.
The 204 0 F. temperature continued until the latter part of 11arch,
\\'hen a temperature of 202 0 ]7. \Va measured.

MAGNETIC OBSERVATIONS

H. R. ]oesting and J. H. wartz of the Geophysics Branch of
the Geological Survey, and R. E. \\'ilcox of the Volcano Inves­
tigations L:nit, sp nt the first 3 weeks of February at the Ob-er­
vatory setting- up procedures to be followed in a program of
magnetic ob en'ations and calibrating instruments and instruct­
ing Observatory personnel in their u. e. The instruments to be
use 1 are two Askania-type magnetometers built by \,Volfson f
Tor lIltO. A series of permanent observation tat ions is being

15. \lar. 17,
1(,. 1Iar.2-4.
17. \1 ar. 25,

18. \lar. 28.
19. 11ar. 31,

TELESEISMS

Jan. 9.
Feb. 28.

04: 05. verI' feeble.
1-+: 14, slight. Shallo\\': undcr Kilauea.
OS: 43, strong. v\'idcly kit on island of Hawaii.

Seismographs dismantled. 15-20 miles decp
under 5.000-foot contour. east slope of A[a­
una Loa.

10 : 57, very feeble. \1 auna Loa.
03: 43, very fceble. Kilauca.

17: 30. slight. Off south coa t of \lexicu.
00: .10. :\orth coast of Hokkaido.

established on Kilauea and the lower slopes of y]auna Loa. and
periodic readings \\ ill be taken to dcterminc thc variation in thc
vertical component of the arth's magnetic field. particularly the
change' in di fferences between the \'ariuus stations.

The magnetic permeability of rocks is Jecreased by an increase
of temperature. anel above a certain temperature (known as the
Curie point) they become entir Iy non-magnetic. Thus a body
of hot magma rising beneath the surface of the volcano should
be non-magnetic. and tbe rocks around and above it should be­
come Ie. and Ie s magnetie a they are heated up. It is h ped
that this reduction in ·trength of magnetism may be detectable
at the surface. and that the effect may appe I' long enou h before
the magma reaches the surface to be useful in predicting erup­
tion .

During February and early .larch. 29 stations were e tabli hed
aroulld and in Kilauca caldera, al ng the hain of Crater road
and the upper part of the Hilina Pali road. and along the road
to the \Iauna Loa seismograph. \t each station concrete blocks'
\\'ere built on \\'hich to set up the tripod of the magnetometer.
[t is planned to occupy each of the stations at least once a mOllth.
and oftener if possible.

On March 27 to .10 a eries of Jj p-nccdle mcasurement was
made on ~I auna Loa by G. A. \facdonald of thc Observatory
staff and J. B. Orr of Ila\\'aii ),"ational Park as part of the
general study by the Ob ervatory of earth magnetism in thc
vicinity of the \'01 anoes. The mea uremellts were made along
the trail from Kilauea to the summit of ~"auna Loa. part way
around the summit caldera. and across the Aoor. Preliminarv
analy is of the rcsult. shows that in gen ral the strength f the
magnetic attraction \\'a. less along- thc rift zones than dsewhcrc
on the mountaill. [t is to be expected that thcse zolles \\'ould he
hotter than the rest of thc mountain and ha\'c a smaller magnetic
attraction.

STAFF OF HAWAIIAN VOLCANO OBSERVATORY

U. S. Geological Survey:
J,(. H. Finch, olcanologist, Director
C. A. Macdonald, Geologist
C. K. \Ventworth, Geologist, part-time
B. J. Loucks, Instrument maker
Ruth B. Loucks, A sistant

University of Hawaii:
T. . Jaggar, Geophysicist
Seismograph Station Operators:
Hilo Stotion:
Brother B. T. P1cimann, Saint Joseph's School
Kealokekua Stalion:
H. 11. Tatsuno, Konawaena choo!

HAWAIIAN VOLCANO RESEARCH ASSOCIATION
In cooperation with the UNIVERSITY OF HAWAII

The Hawaiian Volcano Research Association was found- ,'esearch associates. instrumental equipment, and special
I'd in 1911 for the recording and study of volcanoes in the in\esligalions. Dr. T. A. Jaggar is their geophysicist resi-
Hawaiian r~lands and ar und the aciftc Ocean. Its dent at Kilauea.
t:qulpment at Kilauea "olcano. Hawaii Island, has been The Volcano Letter, a quarterly I' cord of Hawaiian
t.ran. ferred t.o the United States Geological Sur 'ey. \'olcano ob er\,ations, i puhli h d by the Univer ity of

Th University of Hawaii coopprat in maintaining a Hawaii and supplied to members of the Research ASSQ-
rpsearch laboratory at KiJaupa. The Association and the elation and to exchange lists of the above establishments.
Univ rsity supplement the work of the government with
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THE JUNE 1950 ERUPTION OF MAUNA LOA
By R. H. FINCH and GORDON A. MACDONALD"

Part I
NARRATIVE OF THE ERUPTION

April-June, 1950

INTRODUCTION

Following the end of the 19-1-9 ummit eruption of
Iauna Loa, magma pressure remained high, and the

molten lava continued to stand high in the conduit.
moderate release of fume continued in the summit cal­
dera throughout the rest of 1949 and the pring of 1950.
A normal accumulation of eastward ground tilting was
recorded at the Volcano Obser\'atory during the fall of
1949, but during the spring of 1950 westward tilting was
markedly less than usual, apparently indicating a tume ­
cence of the mountain. On the basis of past history, it
wa' expected that the ummit eruption would he fol­
lowed by a flank eruption. probably within 2 years; the
apparent high position of the magma column sugge'ted
that the interval might well be shorter. During May
many earthquakes originated at Mauna Loa and pointed
to a di. tinct uneasiness of the volcano. These culmi­
nated on 1Iay 29 with a strong earthquake originating
on the southwest rift near the summit. In a bulletin re­
leased by the Ob ervatory, publi hed in newspapers on
1fay 30, Finch called attention to the unrest of th
outh\o\'e t rift of Mauna Loa and stated that if the erup-

ti came oon it would take place there. The expected
eruption came on the eyening of June 1, 1950.

ACKNOWLEDGMENTS

Many people gave valuable aid during the eruption by
contributing information on the activity. It i" impo sible
to list all by name, but to all of them \\'e xtend our sin­
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FIGURE: 1. Map of the island
of Ha\ aii, showing the appro.'­
imate positions of the lava flows
of June, 1950 (solid black).
N umbers in circles indicate the
flows referred to in the text: l.
Flow from the initial utbrcak
above 11,000 feet altitude: 2. Pu­
lIaluu flow; 3. Hookena flow; 4.
lIag on Ranch Ao\ ; 5. Ohia
Lodge flow; 6. Kahuku flow.
Older historic flows are stippled.
lIost of the flows originate along
the two major rift zones.

D. H. Hubbard, naturalist, made observations from the
sea and from the ground at the northern side of the Hoo­
kena flow on June 2 and 3.

D. C. Cox. geologist for the Hawaiian Sugar Planters'
As ociation, cooperated with the olean Ob en'atory
staff in making observation on the lava flows and Lhe
vent activity and furnished the Ob ervatory with a COI11­

plete set of his field notes.
Se\'eral members of the . S. Geological Survey not

attached to the Observatory staff al cooperated in the
inve tigation and were of great aid in the collection of
data in the field. They include . K. \\ entworth, geol­
ogi t for the Honolulu Board of \Vater Supply and part­
time geologist for the Ob en·atory; D. A. Davis, district
o-eologist: :YI. H. Car on, district engineer; G. D. Robin­
son, assistant chief of the General Geology Branch; a.nd
. rn Id Mason, geologist with the Pacific Geological
'urvey Section. H. R. Joesting and J. R. Swartz of

the Geophysics Branch carried on magnetom tel' ob r­
vations during the eruption.

NARRATIVE

On the evening of Jun 1, 1950, Mauna Loa volcano
erupted from its southwest rift. Glow was fir t seen
fr0111 the Volcano House at Kilauea at about 9: 25 P.M.,

but harmonic tremor tarted regi tering on the ismo­
grarh at 9: 0+ and it is probable that the eruption actu­
ally tarted then or very shortly afterward. About 9: 10
:;\Ir. and Mrs. Alfred Hansen, in aalehu, heard a deep
rumbling from the direction of the top of the mountain.

The first outbreak was high on the rift. At fir t t\ a
narrow illuminated c lumn of fume were vi ible, but
these rapidly expanded clown the mountain slope. A
fis ure 2.5 miles lono- opened fr0111 about 12, 00 to
11 ,250 feet altitude, the upper end being close to the
small pit crater Lua Hou and the lower end near ul­
phur Cone. From this fi ure poured great volumes of
fume rising in a relatively narrow COIUIllIl about 2 miles
into the air then preading laterally to form a nm h­
room- 'haped clOll I brightly illuminated by the glare of
the incandescent lava benea.th. flood of fluid gas-ri h
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lava poured from the fissure and down the mountain­
side. most of it going westward toward the Kana Dis­
trict. Many short flows were formed. and one long flow
(flow 1. Fig. 1) extended downslope about 5 miles to an
altitude of about 9,000 feet. Robert Duncan of Pahala
reported hearing the roar of the lava fountains about
15.5 miles away, at the junction of the Kapapala Ranch
road with the highway.

The outbreak at the upper source lasted only a few
hours. By 12: 30 A.M. on June 2. the glow at the upper
source was distinctly less, and by 1: 30 A.M. it was
feeble. At that time the activity at the upper source had
diminished greatly and may already have been finished.

At 10: 15 P.M. on June 1, observers at the Volcal1o
Observatory and along the Kau-Volcano highway no­
ticed a small puff of fume rising from a point on the rift
at about 8,250 feet altitude approximately 8 miles south­
west of the lower end of the glowing fume column at the
upper source. At 10: 23 bright glow appeared on the
fume cloud, indicating that fluid lava had reached the
surface. The illuminated fume column rapidly spread
as the length of the erupting fissure increased. Mar­
garet Finch, watching from the Vokano Observatory.
observed the glow expanding up the mountain, indicat­
ing that the fissure opened upslope. The glow from this
lower source continued to increase rapidly until 10: 45,
when it was obscured by clouds. Lava fountain activity
was very strong. At 11 : 40 Finch and Macdonald could
hear the roar of the lower fountains distinctly at the
point where the highway crosses the western branch of
the 1907 lava flow, nearly 15 miles from the site of the
eruption.

Early on the morning of June 2 the activity was ob­
served from the air by Frank Hjort. He reported lava
fountaining from a line of fissures about 7 miles long
extending from about 10.500 down to 8,000 feet altitude.
Between the main line of fissuring and the shorter west­
erly line a broad pond of molten lava had accumulated.
Floods of very fluid lava were pouring westward to-­
ward Kana, in a eries of anastomosing streams. Lava
from the principal fissure was pouring ove~ the shorter
westerly fissure, partly drowning it. Sulfur dioxide
fumes were very trong. About noon Ross Bender flew
over the source area. He reported two principal lines
of lava fountains playing along fissures at approximately
10,000 and 8,500 feet altitude. The source at 10,000
feet was largely obscured by fume, but no lava move­
ment was observed there or in the flows originating
there. From the source at 8,500 feet great floods of lava
were pouring westward. At the time of his first obser­
vations lava fountains were playing from several isolated
stretches of the fissure below 9.000 feet, but while he
watched the activity increased and fountains developed
along the intervening portion. of the fissure, making the

curtain of fountains essentially continuous. Some of the
fountains he estimated to be about 300 feet high.

similar condition was reporte I on the afternoon of
June 3. when Frank Oberhansley, 1. J Castro. and Her­
bert Quick flew over the scene of activity. The lava
fountains formed an almost continuous "curtain of fire."
averaging 150 to 200 feet high. with ome of the bursts
reaching 300 feet or even more.

The line of fissures forming the lower source was not
continuous. Over a stretch of about 2.5 miles. between
8.950 feet and 9,750 feet altitude, there appears to ha\ e
been no lava liberation. Between 9,750 and 10.500 feet
altitude there was a line of active fountains 1.6 miles
long. Below 8,950 feet altitude there was a series of
nearly aligned fissures, en echelon and commonly slightly
overlapping.

During the first few hours of the eruption two very
rapid flows were poured out from the vent area center­
ing at 10,000 feet altitude. One of these (flow 2. Fig. 1)
advanced south-southeastward in the general direction
of Punaluu. By daybreak on June 2 it had passed the
ranch road a short distance west of Punaluu Kahawai.
On the morning of June 2 it was examined from the air
by L. W. Bryan. At that time it had reached an altitude
of about 5,500 feet, approximately 10 miles from its
source, but its advance appeared to be essentially over.

The other flow (flow 3, Fig. 1) from the 1O,000-foot
source moved rapidly westward into the Kona District.
At 12: 20 it \vas less than a mile above the highway, and
Ruth Macdonald reported that the roar aDd explo ions
caused by the lava advancing through the forest were
clearly audible and the glare from hot lava and burning
vegetation was strong. The flow crossed the highway
at about 12: 30, destroying Hookena Post Office, several
houses, and a filling station. There was a light but steady
fall of fine black ash and some Pele's hair mixed with
rain. The flow reached the ea, 0.8 mile below the high­
way, at about 1 : 05 A.M. on June 2, having covered its
IS-mile course down the m untainside at an average rate
of 5.8 miles an hour. \iVhere the hot lava entered the
sea, a great billowing column of steam arose. However,
observers reported no apparent increase in the amount
of ash in the air. This first flow to reach the ocean is
termed hereafter the Hookena flow.

By daylight lava movement in the Hookena flow had
greatly diminished. By 11: 00 A.M. it had practically
ceased, and very little steam was rising where the flow
entered the ocean.

Early on the morning of June 2 another flow branched
off from the Hookena flow. The new flow (flow 4, Fig.
I) diverged southward from the older one, and at about
S: 00 A.M. it crossed the highway at the Magoon Ranch
house, 1.2 miles south of the earlier flow. The ranch
house waS destroyed, as also were two or three other



Page 4 THE VOLCANO LETTER

PLATI'1. Floods of lava alld clouds of fume i suing from the eruptive fissure at 3 :00 ..\.:\1. on June 2, 1950. The
la\·a is [lowing \I·est\l·ard tal-yard Kuna. PJlVl"O BY 1IOXOLl;Ll; ST.\R-JJl:LLnl:\.

houses. The flow was aa in character. i\lon~ the high­
way just. outh of the main ranch house, the advance of
the lava was checked by a loose stone wall, aJ out 3 feet
high. The lava eventually piled up enough to pill over
the wall, but it does not appear to have eriously dam­
aged the wall, and for a distance of about 250 feet it
spread only 15 to 20 feet Leyond the wall. Farther north
the flolV continued unchecked on down the mountainside.
rt entered the sea at J2:0-1- P.M, destruying an th r
house and part of a COCOllllt grove.

For about an hour and a half hefor it reached the
ocean, the advance of the flow was observed by Mac­
donald and B. J. r,oucks. E\' that time the lava had Jost
its initial great fluidity and was creeping ahead at a rate
of only about 750 feet an houL The flow was de cend­
ing a steep slope half a mile inland and spreadina ut
a. a broad fan over the flat spars Iy vegetated terrane
n ar the coast. As the edge of the flow engulfed the few
large trees there were minor explosions, with flashes of
flame. Occasionally similar roars and fla hes came from
th central part of the flow, probably from tree trunks
buried in the fI w. Many tree trunks wcre carried down
with the flow from farther upslope. Some of these rode

along on the flow surface or project d upward from it,
flaming like torches.

t 11: 30 A .•lf. the volume of lava in the flow sud­
denly increased, ane! a new flood of lava moved out over
the older still-moving flow all the steep slol e below the
high,,·ay. At the base of the slope the new aa front
spread out fan wise ov r the older lava, flowing at ahout
twice the speed of the earlier front, \\hich itsel f was still
adY<lncing.. t 12: 04 the first hOlll entered the ocean.
and a huge column of steam aros in areat billows with
a cork-screw motion rotating counterc1 ckwise. 0 sign
of ash ueing thrown up wher the How entered the sea
could ue seen. At 12: 10 the second gush of lava reached
the sea. The steam colul1ln increased, but there was no
el·idence of any strong expl sivc action or any appre­
ciable amount of ash Leing thrown up. In the meantime
the constant light fall of fine black ash. with some Pele's
hair, continued as it hac! all l1lornin r.

By the afternoon of June 3 1l100-ement in the l\Iagoon
Ranch flow appeared to have largely or ,,·holly ceased
::tlthough the column of steam rising ,,·h re the flo,,· en­
tered the ocean appeared stron o·.

Another flow appear' to ha ye started lat - on the night
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PUTJ:: 2. Lava fuuntains as
much as 250 feet high playing
along part of the fissure Ull the
morning of June 2, 1950, nFrJ­
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PJ.t\'l'I': 3. Braided Java streams
Ac)\\'ing westward near the active
rift on the morning of June 2,
1950. OFFIl·J.\L PHOl'Ol:RAPll,
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of June 1, advancing westward south of the Magoon
Ranch flow. Because it later destroyed the Ohia Lodge,
this flow (flow 5, Fig. 1) may be called the Ohia Lodge
flow. The earlier flows started at the erupting fissure at
about 10,000 feet altitude, but the Ohia Lodge flow
originated at the lower line of fissures between 8,000
and 9,000 feet altitude. At 12: 20 P.M. on June 2. Mac­
r10nald and Loucks were with a police detail and a small
group of r fugees at Ohia Lodge waiting developments
from this new flow which was known to be advancing
thl"Ough the forest a short distance above the road. Be­
cause of the large amount of smoke and fume, combined
with a low cloud cover, visibility was very poor and the
exact location of the flow front was unknown. About
12: 30 a patroling National Guard plane flew over at
\'ery low altitude and dropped two Mae West life jacket
to which were attached warnings to leave immediately
for the southward. These instructions were carried out.

At approximately 2: 00 P.M:. the Ohia Lodge flow
reached the highway about a quarter of a mile south of
Ohia Lodge and 4 miles south of the Magoon Ranch
flow. At about 3: 30 P.M:. it entered the ocean just north
of Heku Point, having taken an hour and a half to cover
the 1.3 miles from the road to the sea. Again a great
billowing cloud of steam arose with a counterclockwise
rotational movement, but again there was no sign of
violent explosion or of the formation of any appreciahle
amount of ash where the lava entered the sea.

By 5: 00 P.M. a line of steaming water, marking the
sub-sea course of the flow, extended out to sea for about
half a mile from the point where the Ohia Lodge flow
entered the ocean. Close to the shore and directly over
the submerged flow, the water was boiling, and a semi­
circular area of hot turbulent water extended for a mile
offshore. Many fish were killed and were seen drifting
or were washed up on the shore during succeeding days.
The prevailing currents drifted the area of hot water
southward. Off Milolii, 5 miles south of the flow, many
charred logs were seen floating in the water. These were
the remains of tree trunks carried d wn n the t 1 of
the flows and dumped into the sea.

At 4: 00 P.M. the Ohia Lodge flow was about 750 feet
wide and 10 feet thick at the highway. Its outer edges
were slowly moving fields of aa, creeping along at a
rate of only a few feet an hour. Near its center there
appeared to be a narrow, more rapidly moving, lava
river, but visibility was very poor and the edge of the
flow was still too hot to climb. The flow was still spread­
ing a little laterally. Occasionally trees were pushed
over at the edge of the flow. Others burst into flame
while they were still standing as the heat from the lava
dried out the foliage and raised it to kindling point.
.1inor explosions were heard from time to time as trees

were engulfed in hot lava and the water in their tissues
suddenly transformed into steam.

The odor of hydrocarbon gas, probably largely me­
thane, was strong, and the flow smelled much like a
leaking gas stove. Yellow flames were common along
the edges and top of the flow. issuing from the lava, and
there were also many blue flames resembling the flame
of a well-adjusted ga burner. These gases undoubtedly
were derived from the destructive distillation of the
vegetation buried and engulfed by the lava. Many flames
hurned at cracks in the old lava-commonly 10 to 15
feet and rarely as much as 50 feet or even more from
the edge of the new flow. Some of the"e flames were
Iuite steady, but many went out periodically at the sur­
face only to re-ignite within the crack and burst out
again at the surface with a loud "whoomp"! Some of
these gas ignitions were explosively violent, throwing
rock fragments several feet.

Along the edge of the flow the vegetation was partly
broken, leaves were partly hlown off trees, and leaves
of ti plants were shred led and broken off. Most of the
hreaking appeared to ha\'e been by bla ts from the direc­
tion of the flow. These were probably in part marginal
explosions caused by ignition of hydrocarbon gases, but
some of the damage was observed to he caused by the
small but strong whirlwinds which formed over the flow
and moved across it.

At 6: 00 P.M. it wa possible to climb the edge of the
flow and go out onto it about 150 feet. Beyond that
point the gas and heat were unbearable. From the van­
tage point on the top f the flow, the central lava river
could be seen clearly. It was about 25 feet wide. At
highway level it was flowing at an estimated rate of 15
miles per hour, but about hal f a mile upslope from the
highway there was a broad double lava cascade on a
steeper slope where the speed was estimated to be 25
miles an hour. Temperature measurements on the river
ranged from 880 0 to 900 0 C. spectacular feature of
the lava river was th many large blocks which it carried
along. The blocks were as much as 20 feet high and 30
feet long, although mo t of them were much smaller.
Most were largely incan lescent, though a few were
largely dark. Occasionally large blocks hecame wedged
sideways in the channel. causing local overflows. The
hlocks appeared to have been dragged along by a lower.
less rapidly moving and probably more viscous stratum
in the river. Some could be seen to be moving distinctly
less rapidly than the surficial part of the river around
them.

Condensation of water in the team cloud which rose
where the lava entered the sea caused a continuous rain
beneath the cloud. That the rain was caused largely by
the cloud is shown by the fact that just south of the
edge of the cloud there was no rain and the night was
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PLAT£ 4. Ohia Lodge flow pouring into the ocean at about 4: 00 P.M., June 2, 1950. In the foreground a high
column of steam is rising where the southernmost tongue reaches the ocean. Boiling and teaming water is yisibl
off shore. In the background the flow is descending the monntainside. with smoke rising from the burning forest.
Two large. brightly glowing fronts of aa are visible near the left side of the picture. OJ'FIC1AL PJIOTOCRAPlI, AIR

NA1'TONAL GUARD. 199 FIGHTER SQ ADROK.
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fairly clear. There wa enoug-h salt ill the rain beneath
the steam cloud to cause the drops to sting the face alld
eyes and to form a peculiar thill glaze 011 cars. This
glaze was very difficult to remove, even by washing.

At 12: 20 A.M. on June 3. l\'Iacdonald and Loucks
started lown the southern side of the flow from the
highway. About half a mile from the ocean the flo>\'
reached the top of a steep slope formed by a bmied
fault scarp. There it divided into three branches. At
a point just above the steepening of slope the speed of
the lava in the river was estimated to be about 15 miles
an hour. but as it ca. caded down the buried scarp the
lava reached a speed e timated at 25 to 30 miles an hour.
Temperatures all the cascade were as high as 9300 C.
On the flatter grounrl below the scarp the flo\\' slowed
and spread out to form a broad fan about three quarters
(o)f a mile wide. The central lava river was the most
active. and the steam column caused by it was the larg­
est. The river appeared as a bright orange-red streak
with long dark streak. paralleling the edge of the river.
The southern river was moving Ie. s rapidly, and its sur­
face was largely covered with dark blocks between which
could be een red glow.

There was a light but continuous fall of black ash of
sane! and silt sizes. Some of this ash may have been
formed by steam c;'plosions where the lava entered the
sea, but much of it appeared to be fin debris picked up
from the flow by th numerous. mall whirlwinds which
s\vept O\'er it surface.

Just above the big cascade blue or greenish-blue flame
were common in the slow-moving margin of the flow,
and yellow flames even more common. Dancing pale
hlue flames. reo emhling will-o-the-wisps, occasionally
were seen for a few moments over the main lava river,
as much as 3S to 50 feet above the river, an I i olated
from it by clear air. Some of these appeared to be nearly
formless. but others looked like fire-balls.

The Ohia Lodge flow below the highway was exam­
ined on the morning of June 3 1y D. C. Cox, D. A.
Davis. and C. K. Vlent\\'orth. At 10: 30 A.M. the con­
dition was much like that of the previous night. At
10: 35 a sudden increa e in the volume f lava in the
flow was ob en-eel. Th speed of the lava in the big
cascade between th highway and the shore increa ed
notably. and a sheet of more rapidly moving lava ap­
peared to override the older, less-rapidly flowing sheet.
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By 11: 15 the surge had decreased and th speed of
Row lessened again. Da\'is estimated the speed in the
cascade to he about 20 miles an hour during the peak
of the surge and 5 to 6 miles an hour as the surge
ahated. During the surge the la\'a fan at the foot of
the cascade had built up appreciably. At II: 30. after
the surg had ceaseel. the ::iurface of the entral part of
the [an was seen to be subsiding as the Auie] lava under­
neath drained <may. leaving hiO'her ridges around its
edges. The ob en'ers on the Ian Iward ide of the fan
could see IHJ lal'a 'pilling frOIl1 the outer edge of the
fan into the sea. hence the drainage must hal' been
through hidden subterranean passages. The drainage
into the sea was accompanied by an increase in the size
of the steam column, some minor explosions along the
shor , and pu 'hing up of small lava ridge from the
water jut offshore.

From 1 : 00 1'",,1. June 3 until 7: 00 A.;\l. June 4, the
hia Lodge flow about 2,000 feet inland from the road

was obser ed by VVentworth. Davis, and Cox. Two
streams of la\'a desc nded a steep slope in a ascade
about hal f a mile long and reunited to form a sinO'le
tream before reaching the road. At the foot of the

cascade the flow was about 1,000 feet wide, Jut north
of this main Row another tongue of lava IVa advancing
slowly sea\l'ard, burning trees and knocking them oyer.
Optical pyrometer measurements made hy Dal-is and
Cox on the surface of the la I'a ri I'er indicated tempera­
tures ranging from 8500 to 9800 C, About 2: 00 1'.;\1.

the volume and velocity 0 f the main flow commenced to
increase, This suro'e reached its maximum ahout 2: 30,
after which the volume again decreased. \\'ent\\'orth
estimated the yolume of actively moving lava in the flo \I'
during the surge to be fil'e to ten times a::i great as that
before amI after the surge. Similar surges were observed
in both channels of the flo\l' at interyals of 65 to 85
minutes during the r st of the afternoon and nig-ht. Da"i ..
estimated th speed 0 f flow in the main rivers t range
[rom 5 to 20 miles an hour. and angular mea 'urements
hy \Ventworth and Cox during a surge at 11: 2~ P,~l,

lemonstrated speeds of 7.8 to 8 miles an hour. 'J he
front of each surge ,tell'anced down the la\'a river chan­
nel. as an aa front 10 to 25 feet high, with loud clinking
and crunching sounds. During the Jarger urge' new
lava pread from the river o\'er much of the surface of
the flow and. directly preceding and during some of the
surge', there appeared to be a definite. though small,
heating up and inRation of the stationary aa fields at the
eelge of thc flow.

During the aft moon of June 4 the Ohia Lodge flow
was watched by Arnold Mason of the U. S. eeological
Survey. onditions remained much as on the preceding

day, Several surges of lava \I'ere observed, the last
three at approximately 5: 30. 6: 00. and 6: 30 P.:-I. \"'hen

Finch and C x arri I'ed at 6: 30 .p.:-r. they fo mel that at
the road level the flow had heen considerahly widened
by a new tongue which had Ol11e down parallel to the
older one on it northern side, destroyi ng Ohia l,odge,
.\ sluggish lava river in the nell' tongu was feeding a
sI0\\'-1110ving aa front just hel \I' the road, The entire
flo II' at road level was about a quarter [a mile lI'ic!e,

nother tongue .. till farther n rth was advancing slowly
through th fore .. t ah ut half a mile abo\-e th road Its
presence was r vealed by occasional glimps s 0 f glO\y­
ing la\'a ane! by a brio-ht glow fr m burning y getation,

J al'i' returned to the Ohia Lodge fl(J\\, al ove the road
about noon on ] une 5. The width of the flow had in­
creased to approximately 1.500 feet. ane! the actil'e chan­
nels lI'ere entirely in the northern part of the flow. The
la\'a \I'as moving much more slowly than on the hl'u
preceding e!ays. and the surbes lI'ere smaller and of
shorter duration, The maximum -peeds in the ];wa
ri vers lI'ere stimated at ..j. to 5 miles an hour. The new
tongue north of the main flol was still advancing, Cox
and Macdonald returIled to the Aow at 2: 00 P,M. alld
went out. nto the Aow about 250 feet. The southern
edge of the Row wa.. still hot. hut essentially motionles .
The northern edge. beyond the river. wa' mOl'ing lowly.
The fl w as a whole had increased in thickness to an
ClI'erage of 20 to 25 feet. On the flat near the coast the
AOII' had spread ahout 750 feet farther south than on
June 3, The coast! ine had been transf mned fr m a
shallo\l' embayment to a slight promontory.

T,ate in the e,·ening of June 2. or early on .1 une 3.
another flo\l' (flow G. Fig. 1) started f r0111 the yent area
at 8,300 feet altitude and moved s uthward dO\l'n the
mountain slope toward the main buildings of the Kahuku
j~anch, Thi' has been named the Kahuku flow. The
upper portion of the flow was narrow, fr m 0,1 to 0.15
mile wide, On June 3 the flo\l' \I'a' very acti ve. with a
narrow bright red Ja\'a ril'er in the middle of a dark
streak of aa. On June 4 the fluw \I'as still very actil'e but
\I'as spreading (Jut to form a front nearll' half a mile
broad at about 7.200 feel altitude, 30 miles from its
source, The Jal'a ri I' I' was reported to b OIl the order
() f 100 feet wide. On June 5 Don Campbell. fr0111 aerial
observations, reported that the Kahuku AOII' was still
acll'ancing but appeared to bcll'e slowed. On the morn­
ing of June G, James Beatty reported that the front had
reached an altitude of about 6.500 feet. ~l()I'ement con­
tinued through June 6 and the early hours of June 7,
bringing the lower end of the flow to approximately
(dOO feet altitude. 5.8 miles from its source. On the
a hernoon of .1 une 7 the lower portion 0 f the flow ap-.
pea red dead. but there was still S0111e movement in the
ROI\' near the \'en(s, By the m rning of June 8 the flo\\'
was completely dead.

J<'t'ank Hjort and Ro's Bender reached the Yent area
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PI.ATE 5. Heavy fume clouus
rising fwm the rift between
9.000 and 10,000 feet altitude,
)un 9, 1950. The heads of the
Punaluu and Hookena Aow are
visible in the middle di~tance,

and behind them fainter fume
rises in the vicillity of Sulphur
Cone. PllOTO BY WERXF.fl STU\',
C.\~jERA 11;\\\'/\11.
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on the afternoon of June 3 ancl camped at 8.700 feet
altitude near the uppel- end of the lower line of ents.
The fi sure near 10.000 feet altitude was fountaining
spuradically. but Illo:t of the actiyity \-vas concentrated
along the I Iyer fissure below 8,900 f et altitu Ie. From
..J.: 30 to 8: 00 P.M. activity on the low l' fissures was
continuoll.· but varied rhythmically in inten ity and
character. pproximately once an hour an upsurge of
acti \'ity commenced near the up er end of the fis ure
and migrated clown along the fissure. "ach revival of
activity c 111menced at a large spatter one at al out
8.800 feet altitude with a loud roaring noise much like
the exhau t from a steam boiler. This rush of gas wa.
followed by a spray of lava dropl ts and red-hot cinder.
The roaring reI a -e of gas migrated downhill along the
ri ft, at some places giving rise to noises like thunder or
heavy artillery. s the gas release ceased, the fountain
activity ancl amount of lava liberation increased progr s­
sively alono- the rift until it was essentially continuous
along the 2 miles of fissure which \\'3 in view. 'rhe
fountains were lower than earli -r in the eruption, play­
ing to height of about 50 fe,t. This acti ity gradually
abated. and there \Va a lull of 20 minutes to a half-hour
duration before th violent gas release started again al
the upper en I of the fissure and the cycle wa repeat d.

10 t of the liberated lava wa pouring westward t ­
ward Kona and feeding the Ohia Lodge flow. A front
uf hot lava 0.7 mile long had accu111ulated on the ea 1

side (if the rift and was spillin u sOLlthea tward to feed
the Kahuku flow. ,\t the head of the Kahuku flow the
la\'a plunged over the steep slop of a buried cinder cune
making a spectacular duuble cascade som 500 feet long

and 200 feet wide. The rate of flow in the cascade was
probalily of the urder of 35 miles an hour. Near the
base of the cascade the highly fluid lava struck a bump
on the channel floor. ane! the liquid wa directed upward
:l11d outlll'ard into the air. t first view. from a distance,
it appeared to Bender to be a fountain in the ri\'er, but
on closer inspection it· true nature \vas obvious.

.\ party composed of Geulogical Survey and National
Park personnel reached the vent area on the afternoon
uf June G. The cascade al the head of tbe Kahuku flow
\\'a - tiJl active, but tbe speed of flow had reatly de­
creased. not exceeding 10 miles an hour On th steepest
slope. Fluctuations in the volume of flowing lava were
ubvious ane! occurred at approximately half-hour inter­
I'als. During the night of June 6 the lava fountains
along the ri ft were low and sporadic. Increases in activ­
ity continued to occur alJuut every half huur and pro­
gressed downslope along the ri ft. Only once was the
increa 'e in Ja\'a output preceded by a loud blowing noise
ane! shower of incandescent cinder fr0111 the large .-patter
wne at 8,800 f et altitude.

On the morning of June 7 activity along the rift was
still weak. Above 8,600 feet altitude the vent were
fuming strono-I)', but no lava was being poured out. Be­
low that altitude fountaining continued, but none of the
foulltains wa' mar than 25 feel high, and most were
only a few feet.

l\bout 3: 00 P.lIT. Davis, Cox, and Macdonald crossed
the still hot pond of shelly pahoehoe which had fed the
Kahuku flow and approa hed within 15 feet of the lava
river.. t 8.440 feet altitude two I ranches of the river
plunged o\' l' a 25-foot cascade and joined at its foot.
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Most of the river was moving- only 3 or -I- miles an hour
and was largely crusted over with a skin of wrinkled
and ropy pahoehoe. In the cascade. however, the sp eel
a f flow was estimated at 30 miles an hour. and the crust
was broken up to reveal the incandescent liquid beneath.
J\Ieasurements with an optical pyrometer on the hot
lava in the cascade yielded temperatur s frol1l 10300 tu
1040 0 C.

Below the cascade the lava river flowed directly along
the eruptive nssur , burying severalla\'a fountains which
occasionally shot through the ri\·er. Near the foot of
the cascade there wa- a dome- 'haped fountain which
averaged about 10 feet across at its base anel 5 feet high.
This fountain resembled the dome a f water which forms
over the mouth of some artesian wells. Its bright orange
hemisphere looked like half an orange 'et on the lava
river. Just down tream from the dome fountain the
rush of the liquid lava leaving the cascade gave rise to
a hydraulic jump, with a standing wave -I- to 8 feet high.

About 500 feet down the rift from the cascade a small
lava fountain wa shooting 10 to 25 feet high. It was
not a continuous jet, but consisted of repeated spurts of
lava which separated in the air into large blobs. This
fountain was typical of many which could be een on
lown the rift. At the base of the fountain lava was
flowing out pulsatingly, the pulses coming every 1 to 2
seconds, giving rise to a heaving motion much like that
c0111monly obsen'ed in a pot of boiling thick porridge.

small lava shield was building up around the vent, !.Jut
most 0 f the lava was f10wi ng dO\\'n the slope of the
shield to join the main river. The latter closely paralleled
the erupting fissure for about a quarter of a mile then
joined a large stream of lava flowing toward Kona.

Fluctuations in the amount of lava output came at
roughly half-hour intervals. Following surges, the level
of the lava in the river dropped, exposing along the
banks rows of hot flexible lava stalactites which swayed
back and forth in the blasts of eras or as their ends
touched the flowing liquid much like willow roots along
a creek. Many of them eventually were broken ff,
probably as they b came more brittle with cooling, and
floated away in the stream.

About 4: 30 P.M. on June 7 there commenced a revi val
uf activity along the entire rift. By 7: 00 P.M. sporadic
lava fountaining could be seen at a di tance along the
fissure near 10.000 feet altitude. and a little red lava
could be seen moving in the head of the Hookena-l\Ia­
goon Ranch flow. long the fissure below 8,900 feet
aititude the amount of fountaining and lava outpouring
had increa eel. The surges in the lava river grew in size
until, during peaks, the river channel was filled to the
brim and locally overflowed sending tongues of pahoe­
hoe rolling toward the obsen·ers. The height of the
tanding wave of the hydraulic jump below the cascade

increased to about 12 feet and that of the dome fountain
to ahout 8 feet. The temperature of the lava appeared
to increase with the activity, and at 7: 20 P.M. pyrometer
measurements on both the cascade and the dome foun­
tain ga\'e temperatures of 1070 0 C. Some of the lava
spilled eastward and formed a stream across the lower
end of the former lava pond to the head of the Kahuku
Row. ?vlost of it. however, continued to westward.

:\s darkness came, many flame were visible over the
vents along the ri ft. Most of them were at vents from
which lava was 110 longer is uing, but some were at spat­
tering vent. •0 flames were obser ed at vents from
which lava was flowing in abundance. ;v[ost of the flames
were greeni h-yellow. but some were pale greenish-blue.
The average length of th Rames above the mouths of
the conelets was about 5 feet. but some were as much
as 20 feet long.

The revival of activity continued until about 2: 00
A.~L on June 8. After that the strength of activity grad­
ually decrea-ed.. t 6: 00 A.M. the rift was till mod­
erately active, but much less so than on the previous
e\'ening. A roaring gas vent was heard occasionally at
about 8,400 feet altitude. The cascade at the head of
the Kahuku flo\\' was no longer active, and crossings of
the flow itself at two places revealed it to be completely
dead.

G. D. Robin 'on and B. ]. Loucks reached the Ohia
Lodge flow on the afternoon of J line 6 and spent most
of the night obsen'ing it in the area between the high­
way and the ·ea. About half a mile below the highway
the channel divided into two branches, the southernmost
of which was the more active. A short di tance farther
dOlVnslope the outherly channel again divided, so that
there were three channels. Surges in activity were ob­
served at approximately hal f-hour intervals. During
lulls in the activity the lava movement was largely re­
stricted to the central channel, but during the larger
surges all three channels becanle very active. Will-o­
the-wisps were again observed over the flow, On June
7 the Ohia Lodge flow was still very active, the principal
mO\'ement at the highway being in a lava river which
was flowing in a channel about 15 feet deep near the
northern edge of the flow. vVilliam Stearns reported
that a new spur on the southern side of the flow, about
5 or 6 miles long, was advancing slowly.

On June 8 a small overflow occurred on the southern
side of the Ohia Lodge flow about a quarter of a mile
above the highway. The tongue advanced only a few
hundred yards before rejoining the main flow. On June
9 the flow appeared to have become distinctly more slug­
gish. The flow was again visited on June 10 by Rob­
inson and Wentworth, in company with H. R Joesting
and J. H. Swartz of the Geological Survey and Juliette
Wentworth. Conditions were much the same as they
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had been when last seen by Robinson on the morning
of June 8. However; in the interim, lava had been newly
added, by repeated overflows of the channel, to the
surface of much of the flow in the vicinity of the roao.
Several surges of activity were observed during the eve­
ning, the intervals between surges ranging from 13 to
45 minutes. Pyrometer measurements by Robinson on
large glowing blocks in the river and on the surface of
the river itself yielded temperatures ranging fr m 840 0

to 9400 C. Cherry-red lava exposed in a cave in the
older stationary aa margin of the flow gave a tempera­
ture of 675 0 C.

On June 11 Macdonald and D. H. Hubbard examined
the flow where it entered the sea. No movement could
be detected in the major part of the flow on the coa tal
flat, and the volume of steam being formed at the ocean
was small. Lava was till pouring over the escarpment
a quarter of a mile inland, but it was rather dull red in
color and appeared much more viscous than during ear­
lier observations. The speed of the lava on the steep
cascade was only about half a mile an hour. Two strong
surges of lava at the cascade were observed, one at 2 : 30
and the other at 4: 30 P.M. At the foot of the cascade
the lava turned outhward and spread out to form a big
aa flow which was advancing seaward along the south­
ern edge of the older flow at a rCj.te of approximately
1,000 feet an hour. The front of this flow was the
largest the writers have observed in Hawaii. It was
about 1,000 feet wide, at least SO feet high, and very
active. One after another, blocks up to 10 feet in dian1­
eter becan1e detached from the front of the flow and
rolled to the base. The blocks were accompanied and
followed by trains of finer incandescent debris, and
patches of incandescent lava were revealed as the blocks
broke away from the front. Clouds of pale brown dust

arose from the pulverization of the fragments rolling
down the flow front. A hundred yards from the active
front the radiant heat was so great that the observers'
faces were scorched, and cameras became so hot they
were difficult to hold.

At 3: 00 to 4: 00 A.M. on the morning of June 12
there was widespread overflo'vving of the channel of the
Ohio. Lodge flow at the level of the highway. Later in
the morning and during the afternoon the glow in the
flow was dull and lava movement was small. Shortly
after 9: 00 P. 1. a bright glow was seen inland from the
road, and by 10: 15 a new surge of Java was producing
flo ling on the northern side of the flow. This appears
to have been the last big surge. Movement in the flow
at the highway stopped on June 13, although on June 14
cowboys of the C. Q. Yee Hop Ranch reported lava still
moving in the flow 6 miles above the highway. At about
noon on JlU1e 15 the pilot of a Navy plane reported lava
bubbling from the lower 200 yards of the source fissure
and fume being liberated along about 3 miles of fissure.
From that tim on, glow at the source area was observed
nearly every night until June 22. On the afternoon of
June 22, John Peoples of the U. S. Coast Guard flew
over the source area and reported hot bubbling lava and
a large amount of fume along the ri ft.

The last well-authenticated observation of glow at the
source was by Finch, at 1: 00 A.M. on June 23, and the
eruption is believed to have come to an end on that date.
Aerial observations on later days revealed much fume
along the fissures but no signs of moving lava. Fume
liberation continued abundant through the remainder of
June.

A further discussion of special features of the erup­
tion will appear in the next VOLCA 0 LB'fTER.

HAWAIIAN VOlCANO OBSERVATORY REPORT FOR APRil-JUNE, 1950

VOlCANOLOGY April
The northward tilt that started early in March continued

through April. The northward tilt of 3.2 seconds o~ ar<: in April,
when coupled with the 6 seconds 111 the same dlreetlOn 111 March,
indicates a di tinct pres ure increase under Kilauea Volcano.

Seasonal west\\'ard tilt ceased on March 14 and an eastward
tilt set in to continue wltil the last of April. If an eastward tilt
indicates a pressure increase under Mauna Loa then. there has
been a simultaneous increase of pressure under Kilauea and
Mauna Loa.

Of the 77 earthquakes recorded durin~ April, 61 were rec.orded
at Kilauea and 56 on the Mauna Loa selSluograph. The Kilauea
total is larg r than usual and points to uneasiness at Kilauea.
However, the foci of most of the shakes were shallow and many
were under the northern end of the caldera. The shallowness
and location of foci far fl·om the volcanic axis at Halemaumau
appear to decrea e their significance as an indication of impend-
ing activity. .

Some of the cracks in the vicinity of the Halemaumau nm
opened slightly. A more-or-Iess expected accompaniment of the
continued pressure build-up was the spreading of some of the
cracks on the caldera floor that are connected with the rift sys­
tem of Kilauea.

May

The monthly total of arthquakes for May was 102. During
the first half of the month more of the earthquakes originated

under Kilauea than Mauna Loa, but during the latter half Mauna
Loa quakes predominated. As far as earthquakes were concerned
it appeared as though uneasiness had shifted from Kilauea to
!fauna Loa. 1fany f the shake originated under the upper end

of the southwest rift of Mauna Loa.
During the first 2 weeks of May there was a slight east- outh­

east tilt. Then a distinct north-northeast tilt set in to continue
until May 29. Following the strong earthquakes of :May 29 there
was a tilt of 2.4 seconds of arc to the southwest, or opposite the
usual directi n for the latter part of May.

June

A total of 279 earthquakes was rec rded on the Kilauea seis­
mograph during June. Owing to the frequent dismantling of the

fauna Loa seismograph during the progress of the Rank erup­
tion the total for that instrument is unknown but probably about
the same as for Kilauea. Most of the earthquakes originated
along the southwest rift of 11auna Loa.

There wa an accumulation of 6.4 seconds of arc tilt to the
northeast during the first 14 days of June, then a slight north­
west tilt for the rest of the month. It is interesting to note that
a marked decrease in the rate of output of lava from the south­
west rift of Mauna Loa coincided roughly with the cessation of
rapid northea t tilt.
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6
7

13

12
13
14

Southwest of Galapagos.
North of Easter Island.
)Jell' Hebrides.

'ell' Hebrides.

05: 00, slight.
01: 00, slight.
15: 27, light.
12 : 34, slight.

159
160-164, inclusive
165--168, inclusive
169. June 15, 10: 14, slight.
170. June 16, 16: 03, very feeble.
171. June 16, 23: 13, vcry feeble.
172. June 17, 06: 31, very feeble.
173. June 19, 09: 22, I'ery feeble. Felt locally. 7 miles deep, east

slope of ((auna Loa near Ohaikea.
07: 06, moderate. Felt locally. Kilauea.
08: 03, very feeble.
08: 29, very feeble.
19: 56, feeble. Felt at Naalehu.

SEISMOLOGY
Earthquake Data, April-June, 1950

(Based on Bosch-Omori seismograph on rim of Kilauea caldera)

~Iinutes Local
Week or Very ~Iod- Seis- Tele-

Beginning Tremor Feeble Feeble Slight eratc Strong micity· sc-isms

pril 2 10 0 2 0 0 0 4.50 0
9 7 0 0 0 0 0 1.75 0

16 12 0 0 0 0 0 3.00 1
23 17 4 1 0 0 0 7.25 0
30 20 8 1 1 0 0 10.00 1

May 7 16 5 1 0 0 0 7.50 0
14 13 4 1 0 0 0 6.25 0
21 7 2 0 0 0 0 2.75 1
28 29 17 2 2 0 1 25.75 0

June 4 86 44 12 8 8 0 95.50 0
11 34 15 4 2 3 1 37.00 0
18 7 3 0 0 1 0 7.25 1
25 5 1 1 0 0 0 2.75 0

Direction

45° E
• 45° E

N
N 600 E
N 16° E

W
N 37 0 E
N 7° E
S 40 0 V..,r
N 70° E
N 510 E
N 27" E

E

0.2"
0.3"
1.0"
1.4"
1.8"
0.5"
1.2"
1.0"
1.7"
3.5"
3.0"
0.3"
0.1"

Amount

i\pril 2
9

16
23
30

l\lay 7
14
21
28

June 4
11
18
25

11','ek
B('~innillg

TEMPERATURE MEASUREMENTS
The temperaturc of the steam well at the Sulfur Bank was

constant at 204 0 F. in April, l\[ay, and J unc.
MAGNETIC OBSERVATIONS

Routine magnetometer mea urements were continued at inter­
vals of approximately 1 month. H. R. Joestin and]. H. S"'artz
of the Geological Survey's G ophy ics Branch spent a week at
the Observatory during the eruption of Mauna Loa in J line,
making additional measurements and calibrating instruments.

L'ntil 1Iay 9 most of the stations on the line along the 1.launa
Loa truck trail showed a decrease in vertical magnetic intensity
with respect to the basc station ncar the rim of Kilauea caldera
at U,,-ekahuna. Thc next measurements, on June 9 and 12,
showed a marked increase in thc strength of attraction at most
of the stations. Scveral of the stations howed a very rapid rise
betl\'ccn June 9 and 12. It is possible that the beginning of this
rise may have coincided roughly with the beginning of the Mauna
Loa eruption.

Sumber of Shakes
4

39
39
28
23
15
7

10
3

23

Dat~

June 2
3
4
5
6
7
8
9

10
11

Serial Numbers
55- 58, inclusi ve
59- 73, inclusive
74- 91, inclusive
92-107, inclusive

108---115, i.nclusive
116--126, inclusive
127-133, inclusive
134-143, inclusive
144-146, inclusive
147-158, inclusive

52. May 30,
53 May 30,
54. June 1,

June 1,

• I,'or definition of local seismicily, see Volcano Leller 371.

The data for the following local disturbances were determined
from seismograph stations operated on the island of Hawaii by
the Hawaiian Volcano Observatory of the U. S. Geological Sur­
vey. Time is Hawaiian Standard, 10 hours slowcr than Green­
wich. The number preceding each earthquake is the serial num­
ber for the current year.
20. April 5, 04: 50, feeble. Felt locally. Kilauea quake.
21. April 8, 00: 35, feeble. 11auna Loa shake.
22. April 23, 01: 15, very feeble. Kilauea.
23. April 25, 10: 09, very feeble. ?I'Iauna Loa.
24. April 27, 23: 53, very feeble. Kilauea.
25. April 28, 02: 26, feeble. Kilauea.
26. April 29, 21: 1I, very feeble. Mauna Loa.
27. May 3, 03: 48, very fecble.
28. :wI ay 3, 12: 08, very feeble. l\Iauna Loa.
29. May 3, 22: 19, very fecble. Kilauca.
30. May 4, 01: 01, very feeble.
31. May 4, 04: 35, feeble.
32. May 4, 05: 51, slight. Felt at Kapapala.
33. May 4, 05: 54, very feeble. Felt at Kapapala.
34. May 4, 06: 02, very fceble. Felt at Kapapala.
35. May 4, 07: 31, very fccble.
36. May 6, 03: 47, very feeble.
37. May 7, 03: 10, very feeble. Mauna Loa.
38. May 8, 12: 01, very feeble.
39. May 8, 12:41, very feeble. MaunaLoa.
40. May 11, 13: 06, very fecble.
41. May 1I, 19: 38, feeble. 1launa Loa.
42. May 13, 09: 27, very feeble. Mauna Loa.
43. May 14, 18: 39, fccble. ?llauna Loa.
44.• lay 18, 10: 47, very feeblc. lIauna Loa.
45. Jay 18, 14: 44, very feeble. l\Iauna Loa.
46. :May 19, 00: 02, veey feeble. Mauna Loa.
47. May 20, 01: 57, veey feeble. Mauna Loa.
48. May 26, 01 : 45, very feeble. Mauna Loa.
49. May 27, 11 : 33, very feeble. Kilauea.
50. May 28, 08: 27, very feeble. Mauna Loa.
51. May 29, 15: 17, strong. Upper southwest rift of Mauna

Loa. 'Widely felt. All instruments dis­
mantled. Damage to water tanks, stone
walls, etc., in Kona.

14: 37, very feeble. Mauna Loa.
17: 28, slight. Mauna Loa.
13: 59, very feeble. Mauna Loa.
21: 04, harmonic tremor of Mauna Loa eruption

starts. Recorded continuously through
June 3, then with lesser amplitude and in­
termittently until afternoon June 13.

Earthquakes accompanying the first 13 days of the Mauna Lao eruption.
Most of the Cjuakes originated on the southwest rift of Mauna

Loa.
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THE JUNE 1950 ERUPTION OF MAUNA LOA
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Part II

SPECIAL FEATURES

July-September, 1950

LAVA FLOWS

The la\'a or the 1950 eruption of ~lalll1a Loa ranO'e::.
frolll hasalt to olivine hasalt. The fir't la\'a erupted
along thc uppet' part of the rift contains \' ry few
olivine phenocry. ts. and no dunite inclusions \\'Te oh­
sen'ed, In contrast. the !a\'as erupted later frulll the por­
tion oi I hc rift heILm' 11.000 icet altitudc contain Illany
phenocrysts of oli\'ine up to ahout 5 Illillimetcrs long,
,\ngular inclu. ions f)f dunite. lip to ahout " centillleter"
across. arc fairly cOl11l11on in the 1<1\'a" frolll the lown
\'ents, It appears prohable that the marked difference
in abundance of oli\'ine phenocrysts in the early and late
la\'as is the re'ult of sinking of oli\'ine crystals in the
magllla colullln befor the eruption, The first I~l\'as lib­
erated at the upper venls were deri\' d from the upper
part oi the magma culumll. which had beell illlpoverished
in oli\'in , l,ater the lava was dcri\' d from a IlJ\\'er
level in lhc mao'ma colullln. ill which lle ahundance f)i
oli\'ille phen crysts had heen increased 1)\' sinking oi
crystals from higher levels, ." similar. but '\'en Illort
mark d, difference has b 'cn ilJund between the earh'
and later Im'as of the 1S-1-0 eruption oi I'iIauea ora:­
donald, 19-1--1-),

Figure I is a map showing the distrihution oi the la\'a
Hows, .-\ II 0 f the fl()\ 's e.Tcpt the upper flo \1' (no, 2)
and th, Kahuku flo \1' (no, 7) ha I'C he n plott d from
\'crtical air phl to,' taken at the request of the 'olcano
Obsen'atorv In' Richard 0, ;,[ahan for the [\, rd, '1\J\\'ilI
engincering fit:1l1 in Honolulu,

The accompanyinO' tabl .-hows the appro, 'illlatl' area
alld volume ah \'e sea lel'el (If ach of the major lava
nows of the 1950 eruptiun and tile estimated a\'erage
lhickne's of cach flaIl'. The al' as were scaled from thc
map of the flows, The average thiel'ness of e\'cral
separate segment, of each flow was estimated from
g-round obs n'ation at sCI'eral points along the flows
and fmlll the appearance in the aerial photographs. then
the average thickness of thc whole flow was calculated
irot11 the e I'alucs, The volumes were calculated Ill'
using' the scal d areas and the timates for averag'e

thicknes" oi Sllcce:si\'c portiun' oi the nO\I'S, It is lK'­
lie\'ed that am' error in thickne" and \'olumc i' on the
cOllsen'ati\' side, The total area E the flow' abo\'e :ea
le\'el is 35,0 qual' miles. and the \'Ollime is on the order
of 5) -I- million cubic \'an!., It i' e:timated that more
lhan 100 million 'uhie \'anls of la\'a flow d out under
the ocean and i, now lo~l to vi 11', The total \'o!ume of
lava erupted. thereiure, was I'ery probably more than
(lOO million cubic yards. ur "ot11ewhat more than the
estimated I'olume -(000 million cubic yards) of th
largest pre\'ious historic cruption. the 1 59 la I'a flow of
:\[auna Loa (Stcarns and . [acdonald. 1 -1-6. p, 79). It
i, estimatcd that !lct\I'ecn on '-halE alld two-thirds of
thc total 'Volume of lava Il'as poured out during th first
Jo hours of the 1950 eruption,

:'.In;,\, TIll ii::>.ESS. AXil \'OLU~II, Of 195tJ LII',\ f'LOWS
,\I)on, 51:,1 LT·;I'EJ.

=0...==---'=--__-=--=-=.0....- =
"lT~{BER

x,un,OF OX 'fAP AI'ERAGE
FLOW (Ff " 1) .\lU:,\ THICKNESS l'Or. :If I::

---- ----
Sq, milcs Fcet Clt,yds,

L; PI,,,:r ri ft , 3.74 4,5 17,00 ,000
ppcr wcst
flank 2 1.25 7,6 11,000.000

Hookcna 3 6.73 8,3 59,000,000
}Iagoon Ranch 4 5.7-1 9,3 55,000,000
Punaluu 5 7,~5 13.5 101,000,000
Ohia Lodg-c I) 8,47 2.7,6 241,000,000
Kahuku 7 1.44 12,0 18,000,000
Kcokco 8 1. 0 }2,0 12,000,000

TEMPERATURE MEASUREMENTS

,-\pproximateh' 75 readings were made Il'ith an opti­
cal pyromeler during the eruption, Of the c. ab ut one­
third \I'ere made during daylight hours and are of little
\',tluc, Comparison of reading.' made during (aylight
with thos made at night indicates that the extrancous
illumination during daylimc rcsults in readings which
are consistently too high, .fost daylight rcading.' ap­
pear to he het\I'een )0° and 100° C, higher than read-
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I~ I
Lava flows of 1949

I -" -',1
Baundanes of earlier

hislonc flows

Scale

4 MILES •

FIGGRr,: I. Map of a p"rtion "r till southlH:St rift of :-fauna Loa sholl'inl?; the 1950 and some earlier historic Java AOIl',

ings on th same object at night. The values cannot.
howeYer, be successfully corrected, because the amount
(J f extraneous light was yariable and undetermined,
Only the nigl t readilJlT have heen used. The value"
obtained at night \\'ere quite consistent. Repeated read­
ings on the same near-by object at intervals f a fel\"
s<:conds .. howed variations of only a f w legree '. On
the other hand, readings on the surface of the lava ri\'er
showed a range of approximately 1000

, owing at lea:t
in part to variations in the amount and thicknc,,~ of
lTust on it.

Only a few f the pyromet I' readings \\'ere made
under close approximations to "hlack hody" conditions,
Therefor' a small correction for the coefficient of light
absorption of "'ray bodies should be applied, Th ' amount
of the correction has not heen determined. hut. for
leucite basanite of i\yamuragira. \'erh ogen (19-+l, p.
131) found it to be about 20 0 at 1.0000

" It is prob­
able, therefore. that the obser\'(;~d temperatures given
in the accompanying table should he increased by
ahout 20°.

Tt is noteworthy that the temperatur<:s of th dume
fountain and of the l"iver at the vents ar of the same
order of magnitude as those obtained by \'erhoog n
(19-+8. pp. 133-136) at :\Tyamuragira. In comparison.
th' temperature at the surface of the Kilauea. !a\'a lake
in 1910 was ahout 1.000°. that at a depth of 1 lneter

was ahout 860 0
• and that at a depth of 13 Ineter:- I\"<t,

al) ut 1,170°, The latter tC'l11perature was belie\"ed to
be hiO'her than that of tht: magma rising thrOlwh th·
conduits (Jaggar. 1917), The high temperature f
1,100° measured in the throat of the inacti\'e :patter
cone on June 7. 19,10. probably \I'as part! \' the rc:--ull
of ga' heating,

There probably \\'as \'ery little lo\\'ering of appan:1ll
temperature by crust on the \'ery turbulent lava in the
ri\'er at the \'ents. and the actual temperature of emi:--­
sion of the la \'a may be taken as close to 1.0700

" On
t1~ ther hand 1110 t 0 f the read ings on the laya ri \'(~r

at the higlm'a)' probably \\'ere to som(' degr e affected
by the presenc of crust on the ri\'er, The actual in­
lernal temperature o[ the ri\'er at the high\\'ay wa~

prohably near the upper end of the range of obsen'ed
temperatures-in the \'i inity f 9500

, Thus the lava
of the Ohia Lodge flo\\' cooled about 100° in traversing
the 10 mile from the \'ents to the highway, "\t C)50°
it \Va still fluid and free-flowing, t 675° it had be­
come immohile, The tel11peratures () f 850 0 to K70°
111 asured in racks in the sta;naJlt aa on June 2 111ay
have len apprecially higher than th internal tem­
perature: becau:e of surficial heating by hurning gase .
During the 19-+9 ruption of :\Iauna Loa, lava with a
t mperature of about 760° was found to he still capahl<:
of a little 1110\'ell1ent pracdonald and Finch. 19-+<). p. S).
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TILTING OF THE GROUND

Indications of a pressme build-up under both Kilauea
and l'fauna Loa volcanoes in February. f\1arch. pri!.

HARMONIC TREMOR

\'ery conspicuous harmonic tremor (Finch. 1SI++)
was r corded un the eismographs at Kilauea. on the
east slope of !\fauna Loa, ;1l1c1 at Kealakekua in Kona
for O\'er a.1l hour after the eruption began. Tn the fol­
lowing discussion tb· r cords from the Kilauea seis­
mograph on the northeast rim of Kilauea Caldera onlv
are used. During the summit eruptions in 19.+0 an~!
19.+9 the Kilauea instrument. 22 mile from the site
oi the erupt ion. recorded harmonic tremor for 5 and
12 hours. respecti \'ely. The tremor was recorded for
a similar number of hours during earlier eruptions.
Though th upper eruption source of the 1950 outbreak
was at a distance of 2-1- miles. or a little greater than in
19-+0 and 1949. the maximuJlJ double amplitud' re­
corded in 195~5 millimeters-w:u e\'eral times that
of earlier years. The period of lhi large-amplilude
early lremor was 0.5 ec nd .

Instead of the tremor lowly dying out after a fe\\'
hour.'. as it Llsuall\' docs. in 1950 it continued to be
recorded interlllitte;ltly until June 13. although about 4
hours after the initial outhreak at 12.600 to 11.250 feet
altitude 1110st of the lava was issuing from \"ents he­
tween 10.500 and 8.000 fe t. about 30 miles from the
Kilauea seismograph.

. fter the first few hours the amplitude of the tremor
decreased' greatly. but the double amplitude still ranged

and :-Tay \\" I'e gin'n b\· th.e tilt curn'- obtained at the
\\"hitne\" Laboratory of Seismology on the northeast
rim of 'Kilauea Cal<!era. _. ormallv there i.- a seasonal
southwe:t tilt during- the first: 'Jllonth' of the \'ear
(PO\\' rs. 19.+7. p. 2). In 1950. ho\\"e\"er. 'easonai till
wa - xceeded by oppositely directed volcanic tilt 0

that south tilt ceased on Fehruan' 9 and we. t tilt on
:-1arch 19. '

. \ rapid north\\"ard tilt started on ilIarch 6 and con­
tinued until th end of June. excel t for a sr,uth\\'ard
tilt of 2.2 seconds of arc frOIll May 29 lo June 5. Over
half of this southwar I tilt. or 1.2 seconds. accompanied
a strong earthquake on May 29. The northward tilt
from ilfarch 6 until [a\' 29 amounted to 11.5 secunds
of arc. The 77 earthql;akes recorded in .April, a ma­
jor' y of which originated at Kilauea, tog-ether with the
strong north tilt. inoicated a distinct uneasiness of
Kilauea \.olcano.

.\ positive easlerly tilt which follow d the cessation
of seasunal we t tilt on March 19 continued through
~Iay 28. The 102 earthquakes r corded during May.
a majOl'ity uf which originaled under. fauna l,oa. to­
gether with the asterl} tilt. indicated that Mauna Loa
had become more un as)' lhan Kilauea. There \\"a. a
sharp \\"esterly tilt on :\1ay 29 and 30 following the
·trong quake on 11ay 2. De 'pite ome fluctuations
there \\'a an acculllulation of 6.0 . econds of arc of ea t
tilt from f\1ay 31 to June 1.+. ft i' intere ting to note
tl1'<1t ·trong ea-t tilt accompanied the outbreak of ilJauna
Loa and continlll:d until there was a noticeable de­
crease in Ja \"(1 output. Evidence i accumulating that
there is a correlation between east tilt and fauna Loa
eruptions. In 1950 east tilt °et in 2 months and 12 dayS
prior to the outhr ak of :\Iauna Loa. ])i.tinct east tilt
preceded the 19.+ eruption 1)\' 2 monlh. and R day..

u.\TE

June 7

Junc 2-l

June 7

June 2

June 10

June 3

Junc 7

Junc 1(J

916

675

898

920

1100

1070

1050

910-930

840-940

I031}-1070

1

10r0-I080

850-980

I :"'L:)IB~~O.FI
RI·..\DJ \;GS I'RED

It is po 'sible that the higher temperature (n and
near the flow affected the sensiti\'it\" of the instrument.
reducing- the count. Ilowe\·er. at no time wa' the
temperatur of the wand holding" the tube high enough
to he unbearable. or even particularly uncomfortable.
tu the unpl"Otected hand of the operatur. The eyidence
appear' to indicate that there \\'as no marked increase
in radiation a: the flow was approached. and. th re­
fore. that the lava \Va not al preciably radioactive at
the le\"el of the higlm·ay. .'0 count I' l'eading- were
ma Ie at the vents.

Samples of la\'a calJecled where the flow crossed th('
road showed no radioactivity when te ted by Dr. H an'ey
E. \Vhite of the Uniyer ity of California.

RADIATION STUDIES

Two series of counts with a Ceiger-Muller counter
were made on June 2 and J at 11 stations along- the
highway at and near the Ohia Lodge flow. The num­
her uf click per minute \"<tried considerably. but the
average close to the flow and on the flow are a little
less than those at a distance from the flow. The a\"­
erages ar' as follows:

500 to 1,000 feet from Arl\\' 21 clicks per minutc
10 to 300 feet fron Aow 20 click per minute
On Aow 75 to 250 fcet from edgc . 17 clicks per minute

T~~lPf.R.\TURf. 1IE,\SL REMr:l-iTS

a,cadc in lava
river at vcnts . . ;"l

Domc fountain in
ri \'cr at vcnts "

Lava river of Ohia
Lodge Aow near
highway. . . . . IIJ

f<ava ri\"Cr of Ohia
T,odg-e AuII' about
o mi. from ocean "

Lava ri\'cr of Ohia
Lodge Aow nca r
highway. . . . . 15

Glowing lava in
Aaming crark ill
aa at ncarl\" n1()­
tionlc" cd~c of
AuII' at highway
(Aow had crusscd
highway about r;
hours earl icr ) "

Clawing la\'a in
crack in aa at ,ta­
tionary margin of
Aow at highway
(Aame absent) Sevcral

Glowing- throat oi
"patter cone at
\'cn!> (not actin:
whcn readings
were taken, blll
active a fe\\" hour'
earlier. and still
cmitting gas) . I 3
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L.lt

FIGI;RIi J. From the rccunl of
June 3, showing five pells of
unusual harmonic tremor with
a period of about 2 second. Ar­
row point to the heginning of
c'ach . pell.

FIGI;RE 2. Harmonic tremor as
recorded 30 mile from eruption
source on June 2, 1950. A i the
record of an earthquake, and B
is due to an artificial disturb­
ance.

t

t

t

t

t

up tu 0.7 millil letcr (Fig. 2), which is e Iual to or larger
than I' cordinO' in 1940 and 1949. The period of the
t I' mar ranged up to 1.5 sec nds,

The large amplitude' of the harmonic tremor at thc
Ol1set )f the eruptiou. and the fact that tremors continued
after the distance to the ..ource increased from 24 to 30
mile, indicated that the rate of output of lava '1'<\:-'

greater than u ua!.
On June 3 it \\'as noticed that the harmonic tremor

was not c ntinuous, indicatinO' fluctuations in the yol­
lime of la\ a being emitted, Direct observations both at
the,ource and where th I;\\'a crossed the road shol\'cd
flu tuations in volumc.

\Vhether the harmonic U'elllor is produced by move­
ments of lava in the primary conduits under :'Tokua­
l\'er,lIveu, the 'ull1lllit crater of i\Tauna Loa, or in the
lTuption fls~ures i.. not kl1O\\ n, though e\'idence favors
the latter. As noted abo\'(~. in most eruptions harm nic
tremor is recorded for a fel\' hours only. 1n the 19-1-2
flank eruption, harmunic tremor \Va recorded for a
iew hours during the preliminary activity at the, l!lll­

mit (di tance 22 miles) and then for 7 days after the
Java broke out along the northeast rift at a distan e
of ol1ly 1-1- miles from the recording instrument. 'rhe

iacts that the tremur ceased being recorded a little he­
fore acti\'ity :It the summit stopped and ,'esumed, to
continue for 7 da\'s, after the lava broke out at a di ­
tance of 1-1- mil ',-in licate that the tremor originates in
the eruption fissure.

On June 2 another type of harmonic tremor, ap­
pal' Illly lIot previously recorded at the Ha\\'aiian
Volcano Observatory, was noticed (Fi er. 3). Th most
frequent period of this (YI e of trem I' is roughly :2 sec­
onds. Fourteen spells of this type of tremor \\'ere re­
corded on ] une 3, and 13 on ] une -1-. Smaller numher"
\\' re recorded on oth r days, with the la. t on .r llne 1.2.

EARTHQUAKES

I~arthqual'e' and tilting o( th ground surface dur­
ing March and _\pril caused speculation a' (0 the pos­
sibility of an eruption at Kilauea. In ilIay, hall' WI'.

quakes 0 f Kilauea origin became less numerOll and the
numher with :'Tauna I,oa origin pr dominat d. Man)
of the :-fauna Loa quakes originated under the upper
end () f the southI\'est ri ft.

The following table sholl'S the number of earthquake,.
per week recorded at the north a, tern rim of Kibuea
Caldera during :\fay alld JunC':
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. \ larger lIumber uf earthquakes durillg the carly part
of a flank eruption than during a summit eruption is to
I)e expected becau e of the greater Ien oth of fissuring.
III 1950 there was a progressi \'e fissuring of the south­
west rift for a distance of ]3 miles. Kormally. when
both Mauna 1.oa and Kilauea are quiet, unl)' five or ,ix
e;lrthquakes per week are recorded,

LACK OF LITTORAL EXPLOSION

The ;lbsence uf large littoral exp]osilJlls ur the furtna­
tiun of much ash where the lava entered the ocean was
a striking feature of the 1950 eruption, 1\rany aa f-]uws
entering the sea cause viu}ellt stcam explosions which
throw intu the air large ::Il1l0unts of ash alld which build
littoral cUlles of ::Ish and cinder (.\hcdonald. 194-1-),
This h;lppellcd ill 18-1-0. 18()8, 1919, alld 19.2() (J a~gar.

\\'E(K B€C1NN1NI;

.-\pril 30
.\Iay 7

14
21
~8

June 4
II
J8
2,;

:\0, OF QL"AKE~

30
21
18
9

58
158
60
11
7

1~19. 1926). 1\lany pahoehoe flows enter the water
quietly. \\'ith unly mod rate el'olution of steam, because:
I he quickly forllled pahoehoe skin provides an insula­
tion \\'hich separ;ltes the I'ery hot lava inside from the
\\';lter, a flows. on the other hall(!. typically have a
much broken and discolltilluou' surficial layer \\'hich
permits the water easy acces. tl) the hot interior, with
resultant strong explosions, :\ minor amount of snch
activity apparently did occur during the ]~50 eruption,
On June 3. D, C. Cox. going down the southern edge
uf the Ohia Lodge flo\l' with D, .A, Davis and C, K,
\\·cnt\\'orth. nuticed an increase in the amOllnt of fall­
ing ash as th,y approached the cuast and camc unci r
the steam cloud. 1'\1so. some of tlw l11o"ing pictures
taken frOI11 the sea show slllall plllls of clark cloud.
aim 't certainly ash. mixed with the white steam, Ho\\'­
el'er. littoral explosion and ash-m;lking were I'cry minor.
certainly not nearly comparahle with those in 1919
and 192G. Prohably this was because the main la\'a
ri"ers entering the sea were hotter and had ;l more
unbroken surface than tho.e of the 1919 ;lnd 1926
11001's. thus pre\'enting such rapid and easy entrance
()f the water to the hot interior. Once the flow into the
ocean \I'as well established a continuou' cnlst may hal'e
f(lrmed ()I'er the 1<1\'a river. acting as an insulator in

FIGL'ln: -1, r\ lava river of the Ohia Lodge flo\\' entering the sea. \Vhen ueh a river \I'ith practically unbrokc)l
surface ntered the ocean, it produced but little steam, Bursts of steam were produced whenever blocks project­
ing ahlwe the .-nrface of the ri\'er ,trnck the \\,aler,-PliOTO RV T, ~1 ..I'fSl'~IOTO: C01'H'fF,SY TH,I;<;~-I'ACJrl(, ,\lIlLl ;<;)':5,
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llluch the ,,<uue way a" dues the pahoehue "kin. Figur'-1­
shows such a lava river entering the sea and producing'
but very liltle steam. \ \'henel'er a hlock of api reeiahle
'ize (sollIe appear as dark ohjeets in Figure -1-) that \I'<b
carried alollg by the !al'a ril'er entered the water. it
did produce a !al'ge hur"t of steam.
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• ~'or rterinition of' loea.! ci,l1.icit!. see Volcano Letter 371.

.19 quakes originating- under north end c)f
Kilauea Caldera.

02: 15, very feeble.
04 :43, very feeble.
06 :04. very feeble. Kilauea.
10 :21, very feeble. Kilauea.
14 :27, very feeble. Kilauea.
07 :35, very feeble.
10 :58, feeble. Felt at Naalehu.
05: l5. very feeble. Kilauea.

232. Aug. 3,
233. Aug. 3.
234. Aug. 8,
235. Aug. 8,
236. Aug. 9.
237. Aug. 10,
238. Aug'. 11,
239. Aug'. 13.

190. July 31. IS :18.
191. Aug. 1, 02 :57,
192. Aug. 1, 20 :43,
193---231 inclusive.

Aug. 2.

Earthquake Data, July-September, 1950

(Ba ed 01\ 130 ch-Omori seismograph on rim of Kilauea Caldera)

186. July 25,
187. July 26,
188. July 29.
189. July 31.

The data for the following local di sturbances were determined
from seismograph stations operated on the island of Hawaii by
the 1Iawaiian Volcano Observatory of the U. S. Geological
Sun-ey. Time is Hawaiian Standard, IO hours slower than
Grecllwich. The number preceding- each earthquake is the serial
number for the current year.
178. July 1. 12 :55. very feeble. 1Iauna Loa.
179. July 12. 03: 12, very feeble. Kilauea.
180. July 12, 20 :46, very feeble. East slop 1Ialma Loa.
181. July 19. 20 :48. very feeble. Southwe t slope Mauna Loa.
182. July 20. 03 :45, very feeble. \Vest slope llauna Loa.
183. July 21, 15 :29, very feeble. Kilauea.
184. july23, 13:11. very feeble. Kilauea.
185. July 24, 15 :42, feeble. Felt locally. North elle! Kilauea

Caldera.
19 :30, very feeble. Kilauea.
12 :14, feeble. 1launa Loa.
18 :56. very feebl . Kilauea.
04 :29, slight. Felt lucally. :\'orth end I":'ilauea

Caldera.
very feeble. Kilauea.
very feeble. Kilauea.
very feeble. Kilauea .

Minute, Local
Week or ,"l'll Seis- Tele-

BeguIDing Tremor Feehlc Feel,I,' ~Iigltl mi ity· scislTIS
---------

Jnly 2 .1 () 0 0 1.25 1
9 2 .2 (I 0 1.50 I

16 (, :I () 0 3.00 a
23 )' 3 2 0 7.25 2-,)

30 223 43 .2 I 81.25 0
.\ug·. () 24 4 1 0 8.00 1

13 14 2 0 a 4.50 I
20 .1 0 () a 0.75 a
'27 4 1 I a 2.50 a

Sept. 3 7 a 0 a 3.25 a
10 l. I I I) 2.00 I
17 7 0 a 0 1.75 a
24 3 I 0 a 1.25 1

August

(n ugust as in luly Kilauea was mure active seismically
than Mauna' Loa. A tot~1 of 320 earthquake was recorded in
August. Of these, 312 were on the seismograph at Kilauea and
30 on the sei mograph on the east slope of Mauna Loa. 110st of
the quakes originated at shallow foci under the northern end of
Kilauea Caldera. Shaking- was nearly continuous on ugu t 2,
when 24l quakes were recorded. Only three of these 241 quakes
were felt. An earthquake accompanied by a roar was felt at
:\faalehu at 10 :'::8 A.~I.. Au~u·t I I. \nothcr perceptible quak'
with epicenter low down under the northeast slope of 1Iauna
Loa was felt in Hilo and at Kilauea at 12 :18 1'.~1., • ugust 27.

Tilt in the east-west direction during August was of the
usual seasonal value. Rapid north tilt which started on July 15
continued until August 16. From. ugust 17 to the end of the
month there was a slight accumulation of south tilt. The accu­
mulation uf northward tilting since the first of the year, Q sec­
onds of arc, indicates a pres ure increase preceding, dllfing-. and
after the June eruption of Mauna Loa.

Fume was ohserved over the ,outhwest rift of 11auna Loa on
-everal days during the month.

Landslides from the Halemaumau rim wer ob.erved on An­
gust 29.

September

.\ total of .25 earthquakes was recorded in September. Of thi,
number, 21 were recorded at Kilauea and 13 on the Mauna Loa
seismograph.

East tilt was less than usual for September and may be taken
as an indication of a slight pressure decrease under Mauna Loa.
:\forth tilt was normal for this season of the year.

Fume was observed over the southwest rift of Mauna Loa
,;everal times during the month. Following heavy rains on
:-'1auna Loa on September 29 and 30 large fume clouds developed
nver the June, 1950, eruption source. The mixed steam and
fume clouds started reports that ~[auna Loa was erupting'.

July

The ,;outilwest fltt vents uf 11auna Loa emitted conspicuous
amounts of fume during July.

A tutal of 69 earthquakes was recorded in July. Of these 59
were recorded at Kilauea and 25 at lIauna Loa. A majority of
the earthquakes were of Kilauea origin, and they originated at
shallow depths near the northern edge of Kilauea Caldera.

A slight westward tiltinD', or opposit in direction normal for
this ,;eason of the year, indicates a pressure decrease under
Mauna Loa. )Jorthward tilt during July was greater than nor­
mal and indicates an increase of pressure at Kilauea.

The southwest rift vents of Mauna Loa were inspected on
July 11. Lar~e qnantities of fume were heing- liherater!.
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MICROSEISMS

Microseisms were ,trong on August 13. I·:\. and 15, and mod­
erate on August 16 and fr m ,eptember 11 to It). On other days
they \I'cre 51 ight.

CRACK MEASUREMENTS

nnc end of th . crack ncar the tuurist station on the cast rim
,If llalcmaumau opened 1 centimeter from June 30 to September
30. At a greater distance from the end of thc crack the opening
\\'as 2 millimeter.. Other crack. measured showed hut \'Cry littl
mo\'cmctlt.

24U. Aug. 19.
241. .\ug.27,

242. .\ug.28,

243. Sept. 15,
244. Sept. 16,

245. Sept. 30.

TElESEISMS

July 8,
July 12,
July 29.
July 29,
:\ug.6.
Aug.15.
Sept. 10.
Sept. 28,

05 :12. very h:ble. Felt locally. Kilauea.
12:1 . [·eble. Felt local]" and at Hila. Xorth

lope ~fauna Loa:
10 :_5, \H)' feeble. lJpp I' Ilt'rtheast rift fauna

Loa.
07 :42, "ery feehle. Kilauea.
21 :51, feeble. Felt locally allli at lIilo. K orthea,t

rift Mauna Loa.
17:06, wry feehle. )'1auna 1,oa.

16 :09, ,light. K car Ea,ter Island.
01 :27, slight. Aleutians.
06 :58, slight. 110111cca Passage.
13 :58, light. Solomoll Islands.
16 :57, light. ~1indana(). r. 1.
04 :24, strong. Burma border.
0" :25, slight. New Hebrides.
20 :36, moderate.

TiLTING OF THE GROUND

.\ slight westerly tilt in .luly may bl;: taken a~ an indication
"j a pres. ure decrease under },1alma Loa. Normally ther is an
cast tilt in July. During August and Scptember usual easonal
tilt obtained.

Sxcept for a south tilt :\ugnst 17 to 21. north tilt was cun­
til1lloUS and in a little greater am()unt than normal for thi,;
scason oj the year.

Table of Tilt at Seismograph Vault on Northeast Rim of Kilauea Caldera

Week
lleginnjn~ .\muulll Direction

july 2 0.9" . 15° 'vV
9 0.5" 64° \\'

16 1.0" ~ (,0 E
23 1.0" ~ 20° \\'
30 2.4" ~ 17° E

August 6 1.4" :'J
13 2.6" S ,2° E
20 0.8" W
27 0.5" i-J 14° E

, eptcmber 3 0.8" )J 18° W
10 0.9" N' 5- 0 E. /

17 0.5" >J 45° E
24 0.6" S 53° \\'

TEMPERATURE MEASUREMENTS

The temperature of the steam well at the Sulfur Balik lI'a~

(,'lIlstant at 204° F. in July. August. and. ptembcr.
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Tilt:' Hawaiian Volcano Research Association \\'a~ (ound
,-,I in 1911 for tile r('cording" and ~tudy of \'oiC'alll)"~ in th,­
Ilawaiian Islands and around the Pacitic Ocean. Tt~
•,quipment at l{i1auPi1 Yokano, Hawaii Island, ha}.; hCt'll
trallsfe'T-<! I .. t11{' l'llilpct :-;tat,·~ Geologif'al 'un·e,·.

The University of Hawaii l'nO])C'nl.tf'~ in tnaintainillK a
I' ~scal'ch lai)ol'Ollul'\' at I'il:luea. The AS::io<.:iation and tlH'
l'ni\'€'l'sit· xupplt)llll'nl till' wllrt, (If thp ~()\'ernnH'nt \",itll

n·:-o:t·al'.,'h a~sul.'ia le:-". in,sU'unlt.:,ntal e luiprnent, and ~pt~cial

in\·pstiKation~. Pt", T ..\ Ja~:~JtRr iR thf\ir geophY!-llCist resi­
<1en L "t Kilauea.

Tht' Volcano Letter, a quarlf'rly n~corct of FIawaiiall
n)lc~lI\(' ohser\-alion~. b puh1i~ht:.'cl by the Unh-e 'Hil)" of
Ila"...aii and slllJpli 'cl tu 111enlht,l'S of the Research ~H(I­
('inlitJI1 find to (lxchang'I' list:-i I)f tht· alH)\'(' pst:1hlishnll~nt~.
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On December 11 a small crack trending KNE-SS\V
with a few millimeters downthr w on the Kilauea Cal­
dera side was noted on the road near Kokoolau Crater.
Two small cracks trending 1 'E--S\V were later oh­
served about 2 miles to the southwest of Kokoolau
Crater.

The fact that the earthquakes accompanied a rapid
subsidence of the entire tal of Kilauea was shown by
tilt records. A seasonal northeasterly tilt usually con­
tinue' until the latter part of December, when a sea­
sonal change to the southwest u ually occurs. A rapid
svuthwesterly tilt at the \i hitney Stati n started on
December 8 and continued for 4 days with a cumula­
tive total of 14.5 seconds of arc. During the same 4
da\'s the cumulative total at the U\I'ekahuna tation
(Fig. 1) was 22.1 seconds o[ arc to the east- outheast.
In b th ca es tilting was much more rapid than normal
seasonal tilting. These value place the maximum sub­
sidence a little to the northeast of Halemaumau, about
the same po ition as that of the maximum uhsidence
of 1920-24 determined by \ ViI onIon the basis of
leveling. alculations indicate that the maximum sub­
sidence in 1950 \-vas in excess of 1 foot. Ficrure 2 -hows
the tilt curves obtained at the -Whitney Station. The

NUMBF.R

OF Q AKF.S
At noon on December 8, 1950, after several week

of generally normal seismic conditions, the frequency
of occurrence of earthquake recorded by the seis­
mographs suddenly increa ed. Simultaneously a rapid
southwesterly tilt started at the Whitney Station on the
northea t ·rim of Kilauea.

The origins of the early earthquak s were in the
vicinity of Kokoolau Crater (Fig. 1), 4 miles from
the \Vhitney Station, under the upper end of the sy."
tem of fissures between the east and southwest rifts
of Kilauea. During the night of December 8-9, ~arth..
quakes continued to originate in the region of the early
hakes; others showed greater distances a though there

was a progressive cracking to the southwest. By early
morning n December 9 many of the quakes were being
plainly felt at Kapapala (Fig. 1). The indicated origin
of some f the stronger shakes on this date was a little
to the east of Kamakaia Hills. The tronge t quake of
the series ccurred at 21 :25, Decem! er 10, with an
indicated origin also a little to the ea t of Kamakaia
Hills, and was generally felt over the ea tern hal f of
Hawaii.

The epicenters of the quakes were distributed over
a linear ext nt of 15 miles, from the Chain of Craters
Poad to the upper end of the 1823 lava flow. The imli­
cated depth of focus of many of the earthquakes was
4-5 miles.

The total number of earthquah recorded during the
period of rapid subsidence, D cember 8-1-1-, wa at least
656. The maximum number of quake in anyone day
was more than 200 on Decemher 10. For several hour
each day on December 8, ,and 10 quaking wa' so
nearly continuance that it ,vas impossible to eparate
the records of numerous small quakes. The following
table shows the number of earthquakes by day:

DATE

Dec. 8_.._ .._.. _ _ __ ..

10 __ __ _. __ __ .. __ . .
11 __ .. .__ .__ __ _ _.. __ .
1.2__ __ . . .. __ __ __ . .. .._.._.. .__. ._
13 .__ __ .__ .. .. .. __ . . .__ .
1-1 __ __ _ __ ._ _._. __ __

133+
149+
200+
112
33
17
12
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G \:­o

KAPAPALA
RANCH

o

N-y New craCK

Old crack

6 miles

FICtiRE 1. :Map of Kilauea Caldera and vicinity. The 656 earthquakes r corded during the December. 1950, sub­
sidence originated alll1g the rift zone extending from Kokoolau rater to beyond the Kamakaia Hills. Kew cracks
were ob ervcd at places marked N,

sinking implied by the 14,5 seconds of arc south-. uth­
west tilt is les than the implied tumescence during the
5 months from ~Vrarch to July, 1950, when there ""as a
tilt 0 f 21 'econds to the north-northeast.

Tilting-, earthquake, and cracks at the urface indi­
cate that a considerable area. probably e\'eral miles in
diameter around Kilauea aidera. 'ttbsidecl. The loca­
tion of the earthquakes and the new cracks indicate that
a triangular block bounde I by the ast and southwe t
rifts and a line from Kokoolau rater to the upper end
of the 1823 lava flow underwent a reater 1110 ement
than adjac nt areas.

Several -hart. peUs of harmonic tremor record d on
December 10 and 11 indicate that there was some move­
ment of ma<Tma at a depth of 4 or more miles (the
depth of focus of many 0 f the earthquakes), Tilt rec­
ords indicate that pressure continued to build up under
Kilauea for nearly 2 m nths after !fauna Loa ceased
to erupt ill June, 1950, \ hether the rapid pre sure
clecrea 'e in December was accompanied by a retreat
of the lava into the depths or by a more or Ie, hori­
zontal drainage into the southwest rift or el. ewhere is
not known, The writer favors the pos ibility of re­
treat of the la\'a column to depth.
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FIG\;RJ'; 2. Graph of ground tilting at the \Vhitney Laboratory
of Seismology at the northeast rim of Kilauea -'aldcra from
August to December, 1950, showing the rapid south and west
tilt on December 8 to 12. The resultant tilt for these 4 days
was 14.5 se onds of arc to the south-southwcst. Tilting at nor­
mal rates preceded and followed the rapid tilting.
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HAWAIIAN VOLCANO OBSERVATORY REPORT FOR OCTOBER-DECEMBER, 1950

VOLCANOLOGY
October

Only 25 earthquakes were recorded in ,tober. Of these,
24 were recorded at Kilauca and 10 On the ~ launa Loa seismo­
graph. A slight earthquake that was felt allover the island of
Hawaii On October 11 originated at a depth of about 25 miles
under the ea t slope of \Iauna Loa.

Northward tilting of the ground was about n rmal for this
season of the year and eastward tilting was less than usual.

The vent' of the 1950 lava Aows on the southwest rift of
Mauna Loa continue to liberate fume. The fume was especially
conspicuous on October 19.

November
Both 'Mauna Loa and Kilauca continued quiet during Xovem­

ber. Kilauea has had no surface manif station of activity in
more than 16 years. There have been two spells of subtcr­
ranean activity during these 16 years with sufficient magni­
tude to be easily detected by seismographs and tiltmeters. One
was in 'ovember-December, 1944, and the other in April. 1950.

Forty earthquakes were recorded in l\ovcmber. Of thcsc. 3
were recorded at Kilauea and 20 on the \fauna I,oa instrument.
Many of the quakes ori5'inated at shallow depths under the
northern end of Kilauea Caldera. . continuous tr mor II'as re­
corded on all seismographs on the island from 13: 17 to 13 :37
on November 17.

Tortheastward tilting of the ground was about normal until
November 16. Following heavy rains on l\ovember 15. 16. anll
17 there was a slight southwcst tilt. For the month as a whol
there was a slight eastward tilt.

Landslides from the Halemaumau rim were common in Xo­
vember. The heavy rains of Novembcr 15. 16, and 17 produced
c nspicuou steam clouds in Halemaumau.

A conspicuous cloud "'as ob erved vel' thc 1950 Ao\\' vcnts
from 11auna Loa on NovembeJ- 15.

December
The total number of earthquakes recorded in December ,,:as

701. Of this total, 656 I"ere record d during 7 days-December
8-14. Ol\'ing to the frequent di.mantlin!, of thc Mauna Loa seis­
mograph no total can be gi ven for that station.

A total of 1,702 earthquakes was recorded durin 1950.

The rapid subsidence of Kilauea that began on December 8
may be taken as an indication of a sinking of the lava column
under Kilauea. There had bcen a definite increase of magmatic
pressure under I ilauea for 2;1, months prior to the outbreak
of \Iauna Loa on ] unc 1. The pressure bui Id-lIp, as indicated
by north tilt, continued definitely until the middle of August
and probably until '\Tovember 19. The rapid uhsidence began,
then, about 3 lI'l:,eks after the cessation of the pressure build-up.

Tilting of the ground was slight in December except for the
14.5 seconds of arc south-southwest tilt accompanying the De­
cember 8-14 subsidence.

Conspicuous clouds II'ere observed over the southwest rift of
~ fauna Loa on December 12 and less conspicuous ones on sev­
eral other days.

Several landslides from the Halemaumau rim were observed.
During strong winds all Deceml r 26 most of the Kau Descrt

was obscured by dust cloud

SEISMOLOGY

Earthquake Data, October-December, 1950

(Based on Rosch-Omori seismograph on rim of Kilauea Caldera)

:\Iillllt('!ot Local
Week or "err \Iod- Seis- Tele-

Rrp:inning Tremor ~'eeille Feehle Sligllt crate Strol1J.:" micity· se'isms

Oct. 1 6 0 0 0 0 0 1.50 2
8 6 2 0 1 0 0 4.50 0

15 5 0 0 0 0 0 1.25 1
22 3 0 0 0 0 0 0.75 1
29 4 3 0 0 0 0 2.50 1

Xov. 5 9 1 0 0 0 0 2.75 3
12 8 1 0 0 0 0 2.50 0
19 7 1 0 () () 0 2.25 0
26 3 4 0 0 0 0 2.75 1

Dec. 3 220 46 7 13 3 0 120.00 2
10 LiO 62 39 24 6 1 202.50 1
17 11 3 2 1 0 0 8.25 0
24 6 1 0 0 1 0 5.00 0

• For definitiun or local sei'micitr. 5t:c Volcano Letter 871.
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00 :21, moderate. Co ta Rica.
17 :34, sli<rht. Molucca·.
00 :04, slight. West coast of Mexico.
O<i :24, light. Guatemala.
05 :40, moderate. Felt at Darwin. Australia.
16 :28, moderate. olomon I lands.
16 :36, very slight.
00 :0-1. very slight.
10 :01, moderate. New Hebrides.
06 :38, slight. New Britain.
12 :26, slight.
16 :00, slight.
0.+ :40, very slight.

TELESEISMS
Oct. 5,
Oct. 7,
Oct. 21.
Oct. 23.
Xov.2.
Xov.7.
:--';ov.9.
XO\'.I1,
l)ec.2,
l)ce.4,
Dcc.9,
Dec. 13,
Dec. 14,

\\,('~k Amount
Hl'ginning Rcconds Direction

October 1 1.21 N So E
8 0.5.+ - 63 0 E

1· 0.60 N 36 0 \V
22 0.86 ~ 8°W
29 O.()Q 1 [ 79 0 E

November 5 0.95 N 50 0 E
12 2.28 E
19 1.02 S 70 0 \V
26 0 ) S 34 0 E

December 3 6.24 S 37 0 W
10 948 S25° W
17 1.02 S 45 0 E
24 0.76 180 W

MICROSEISMS
)'ficroseisms were trong ou _-ovember 3, December 2-13, and

December 26-31. They were of slight or moderate amplitude on
other day.

CRACK MEASUREMENTS
A majority of the cracks that were mca ured around the riln

of lIalemaumau showed distinct openings. Quite likely some of
the openings were due to earthquakes. Crack on the c,-ater floor
that are more at' less aligned with the southwest rift closed
-lightly during the sinking pell of December 8-14. During thi
same spell some of the old cracks by Kokoolau Crater, near
\\'here ne\\' cracks appeared at the urface, sho\\'ed di tinct
openings.

Table of Tilt at Seismograph Vault on Northeast Rim of Kilauea Caldera.

TEMPERATURE MEASUREMENTS
The temperature of the steam well at the ulfur Bank varied

from 20.+0 to 204.5° F.

TILTING OF THE GROUND
Seasona northea t tilt continued until Novcmber 17 when a

southl\est tilt set in. This change in directi0n came about 1
month earlier than usual and was probably due to unusually
heavy rains on :\ovember IS, 16, and 17. Seasonal southwest tilt
cantin ed through the end f the year, except for the ranid
south we t tilt December 8-12.

Kilauea.
Kilauea.
Kilauea.
Kilauea.
Kilauea.
\\'est slope. 11auna Loa.
)'fauna I,oa.
h.ilauca.
Southwest slope, l\fauna Loa.

421. Dec. 11,

323. Dec. 9,

325. Dec. 10,

320. Dec. 10,
369. Dec. 10,
370. Dec. 10,
379. Dec. 10,

44 . Dec. 15,
449. Dec. 16,
450. Dec. 18,

457. Dec. 27,

451. Dec. 20,
452. Dec. 21,
453. Dec. 21,
454. Dec. 22,
45-. Dec. 22,
456. Dec. 26,

The data for the foil wing local disturbances \\'ere determined
fro III seismograph stations operated on the islanu of Hawaii by
the Hawaiian Volcano Observatory of the u. S. Geological

uryey. Time is Hawaiian Standard, 10 hours slower than
Greenwich. The number precedin<T each earthquake i the serial
number for the current year.
246. Oct. 8, or :49, very feehle.
247. Oct. \1, 20 :06, slight. Felt over mo·t of Hawaii. 20-25

miles deep under east lope of Mauna Loa.
248. Oct. 12, 07 :33, very feeble.
249. Oct. 31, 02 :53, very feehle.
250. Nov. I, 15 :28, very feeble.
251. 1\ov. 4. 03 :02, very feeble.
252. Xov. 11, 23 :34, very feeble.
253. X ov. 13, 18 :22. very feeble.
254. 1'\ov. 19, 23 :23, very feeble.
255. X ov. _6, 19 :53, very feeble.
ro. Nov. 30, 14 :18, very feeble.
257. Dec. 1, 01 :37, very feeble.
25,'. Dec. 2, 20 :54, very feeble.
259. Dec. 7. 00 :27, very feeble.
260. Dec. 7, 05 :40, v ry feeble. Southwest slope, :Mauna Loa.

Earthquakes accompanying til' subsiden e at Kilauea. 'Mod­
el'ate or stronger quakes only are listed separately.

SERIAL. UMDf.R DATE

~~t~~t::::::::::::::::::::::::::::·::·::::::::::::::::.::.::..::g~~: ~
328-398 Dec. 10
399-430 Dec. 11
431-437 Dec. 12
438-442 Dec. 13
443-447 l)ec. 14

290. Dec. 9, 05 :43, moderate. Vlidely fclt. East uf ~[auna Iki.
4-5 mi les deep.

20 :45, widely felt. Instruments dismantled. X ear
Kamakaia Hills.

05 :57, moderate. 4-5 miles deep, near Kamakaia
Hills.

as :23, moderate. elow Kamakaia Hills.
17 :29, moderate. Kamakaia Hills.
17 :57, muderate. Near Puu hale.
21 :25, strono·. \Videly felt. Instruments disman­

tled. Kamakaia Hills.
12 :53, moderate. 4-5 miles deep below upper end

1823 la \'a flo\\·.
06:~ ,moderate. Depth shallower than preced-

ing quakes.
02: 13, very feeble. Kilauea.
07: 17, feeble.
OS :54, very feel Ie. Felt plainly at Naalehu.

. hove South Point.
23 :19, feeble.
20 :00, very feeble.
21 :17,£eeble.
03 :07, slight. Felt locally. 'Mauna Loa.
04 :07, very feeble. Kilauea.
02 :55, moderate. 8 miles deep south of Kilauea

lki. Widely felt.
18 :58, v ry feeble.

.+31. Dec. 12,
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'Phe Hawaiian Volcano Research Association was found- re.sean~h a~:,:,;o(·iate.ti, instrlllnental equiplllent, and special
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