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An unusual number of earthouakes, toFEI=———tTse
ePHPoRs, and other events of possible tectonic significaunce
have occurred in Eastern Fapua since October 1953, Iilost of these
took place at times of maximum luni solar influence. The main
garth tremors felt were all -of shellow focus. Hear Dobu passage
between Normanby and Fergusson Islands, craters which cannot yet
be certified extinct exist - Lamonai, Oisu and Dobu Island.
marthcguake swarms have been felt in this area.

The most logical inference to be drawn ifrom the facts
presented in this report is that another eruption may be expected
in eastern Fapua and that it will prouadly ve ceutred iu the
eastern iergusson Islanud - Dowu island orea., (Ctuer cobclusions
however, are also possible. One 1o toed tne events inieastern
Fapua are comparable .ith those or tne volcano-seismic crisis at
Montserrat, 1933-1937, .escribed by rerret (1933). another is more
hypothetical and implies that sirailn sdjustments in the eastern
part of the region aiter relecse oi cuer y by eruiptions to. the
west may be the cause 0. events siuce l-te 12,50,

I.  Iio200C0viC:

Since 1953 there hes beein =z series of disturbiug events
in the area of eastern Fapua which forwus the Iiorthern and llilne
Bay Administrative Distbicts, The frecuency and nature of earth-
quakes and other phenomena in the area, so soon after the catas~-
trophic eruption of Iit.Laminzton in 1951, have alarmed local
inhabitants and government officers responsible for the wellare of
the people.

For this reason, and to enswer specific cucecstions 2zsked
by the District Commissioner, Liilne Bay District, cvents since 1939
were listed and carefully examined, Although results oi the examina-
tion were not very conclusive, some possibilities as to the signifi-
cance of recent events did present themselves, They were discussed
in letters to the Assistant Administrator of the Territory of Papua

-and New Guinea and tonthe District Commissioner, liilne Bay. The

list of events and details of discussionh form the basis of this
report.

The helpful criticisu of oOr... Swythe of Rabaul, who has
lived in the area, is gratefully acunowled_eu,

sccording to aveilsble invor.ation, no ninjor earthquaies
or other unusual phenouiegna occurrcd intue eastern Tapua area between
1919 and 41939, Locations of the wore important cvents listed here-
under are ploited on the accomplaying tiip.
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Epicentre: 908., 1&803., shallow depth, I'agnitpde 6%
(cutenberg and Richter 1949) or 9.47S.,
146.9%E., necorded by L9 stations.
(International Scismologicsl Summary 7).



i S e ot et St S 20w it B s e et ot 2 i 1t Vet et 4 - T 14 e o

e .
Bpicentre: 92°93., 151;03., shellow depth, M 6%,
: (G & R. 15LS: or : '
9.7%., 151.56 de, Decopded by 37
stations (I,3.:3.7, :
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Epicentre: 94°S., 149/ °R,, shsllow depth, M &%,
G. & Re 190L9)
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Epicentre; ?OS., 1?3°E., Recorded by 26 stations
I.,8.8,
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Glowing cloud type of eruption; devastation area
extended 3 miles down slope from crater (Fishcr, 1956)

lagnitude "d" is given by Gutenberg and Richter;
d = 5.3 to 5‘9
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Epicentre: 9° Bes 153% 4., Recorded by 38 statiouns
(I.5:5.), or 10° 5., 151:%B., - other details

and authority un.nown: ellington determined
a depth of 200 kms. for tiie rocus oif this
shoclc, '

c " oo £ Sad s L - o 0 K |
1951,_1952; _Zruption of kount Lamiigton (8° 563" 8., 1487 104'Z.) -
Pclean (glowing cloud; type cruption; nearly 3,000
people killed; devastation over arca 6 to 7 miles
radius (#Fisher, 1956).

1953, 0ctober 6; Zarthguakes, ‘Joodlar: Island -

Epicentre: 9° s., 152}0 L. '"somcwhat unusual epicentre"
(Pasadena Seismolorsical Bulletin, 1953),

Numerous shocks werc felt on Joodlark Island from 6th
until 9th; only threc of those on 6th were recorded on
Omori seismograph, Rebasul., (Thcse earthquakes were
previously incorrectly stated as felt at Esa'ala -
slight trcmors were felt at south-cast i‘ergusson Island
on 9th and 11th,)

1954, April 9 - Shoal area or submarine disturbance at 10° 02i' s,

R R T

351° Lot E.; reported by i.aster of i.V. "Theresa liay".

1954, July - Vague report of new fissures at Deidei thermal
arca, FPergdsson Island (Monthly vulcanological return,
Esa'ala.)
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Felt: Intensity 6, Bwagaoia (10O gO‘ B s 5520 50' ®.)
Intensity 5, Sawataitai (10 3., 151" E.)
Epicentre: "Off east coast oi Licw Guinea", United
' States Coest aud Geouctilc survey Freliminary
Determinatign of Dnicentre Ko.Su0-54b, or
10, 8., 152" 3., "B.C.L1.3." «& (Pssadena
geiss Bull., 1554).
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¥ B.C.I.S. - Burcau Centrel Inicrinational de Scismologie,
Strasbourg.



222, March 9; Earthguake -
Epicentre: 94° S., 1544° Es, (U.S.C.@.3. P.D,I.
© No.2{ - 55)

1955, June - Taylor (1955) noted chenge in position znd
nature of geyscr activity since last visit
in June 1951 and slightly abnormal tempera-
tures at Deidei thermal arca.

1225, July-September; Rarthcuakss, Gomia Bay -
JuLy 3 Epicentrc; 9O L1' 8., 150° 49' E, Surface,
- MUYz . Main shocis &t 1230, 1314 hours (local
time.) Some cawma,e; Dnuncrous aftershocis
(Reynolds, 1954 .

August 14; 12 treuors felt on Joodlari: Island.

1956, February, iiarch - llew thcruel cctivity ocor Salamo reported
(TL]OLL]&S s I_:Ju)

south-cast of conc. (ilonthly vuleenological
return, fopnondéciia.;

125@. Larch 27 - Swall explosicn Dt.Lowinston; vent opencd

1956, May-July - "2cd tide" reporied rrow d'Entrecastcaux
Islends crea; watcr ncat shore at KXedidie,
Gouwa Lay., renorted warm in Junc.

1956, August - "Jumcrous slight tremors" fclt throughout
month, at Topondetta (ilonthly vulcanological re
return).
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Epicentres: 22nd -,9%%S., 150° B., (U.5.C.G.8. T.D.73.86-56)
23rd - 949s., 150° E., Depth of focus cbout
: 100 kms. (U,S.C.G.3. P.D.Z, 89-56),

Numerous other small shocks felt Goodenough Island and
Gomwa Bay; carthquakes felt until Wovember Lth at
Goodenough Island. Small faults occurred ncar Lake
Diodio, Goodcnough Island (Hastings 1956),

Continuous ground movement rcportecd ncar Lake Diodio
in January, 1957 (vulcanological return, Zsa'ala).

1957, Febrpory 13. Barthgucke and disturbaiicc in water between
- - Budoia and Scoulugo.wa, Gomwa Bay,
{(vulcanologicel returs, Ssa'csla.)

Since the conmicuccmcint ox monthly vulcanologiczl reporting
by out-stations in INovember 1253, ¢nd.tpe ;st;blisﬁ@ent‘of rcgular
recording at the absul Cbscrvotory .ith thc Beniofl seisworrapnh,
much information has bucome cvoeilleble, 'There acve been many ca;th-
quakes reported from Zsa'als which have not becti recordcd on seismo-
graphs at Rabaul or other scismological stations; 1lists ol these
until September 1955 heve been pluced on record (Taylor 1955, ond
Reynolds 41956a)., Ior purposecs of future reflerence, carthguakes
sincc then are listcd hereunder -



Iotensity Type of lovement I

_Date
2.10.55 2
8,10.55 3 at 2-3
8.10.55 2
22.10.55 2
12499455 2
29.12455 2
2941255 2
20, 3.56 2
7o L.56 2
V7. 4.56 2
7. L.56 1
1ls 5.56 2
5. 556 2
114 5.56 2
g, 6.56 4
30. 6.56 2
li~5
3
30. 6.56 2
17+ 7456 2
: 2=3
22, 8456 2
22, B8.56 1
22,10.56
22,10456 3
L
22.10.56
7 at 1-3
23,10.56 2 ot 1
23,1056 2
23.10.56
23,10.56 3

Single thump

- I -

Shor+%, sharn Bgctela
Ubuia
Sharp, KE-SW isn'ala

Short. sharn

Budoin

Bsa'nle

"aAs thouch nerson  Hal~wo

hurryinz un stairs
Heavs whui . Senta ] &
Rumble from B, to T. Osa'nl
& . gsrtala

.o froa
Be 10 . asdlele
asa'ala
Bump and rattle Sse'ala
Onec wave froi: 3.N., 3Isa'ale.

Quiver from S to IT. Isa'ala

Salamo
Salamo
Settling Salamo
Salamo
Heavy roclking SB-Ni/ Esa'ala
Quiver Esa'ala
Settling quiver Esa'ala
3 small shocks Esa'cla

mga'ole

Salaiio

Shaking E-W.
Heard from o.

wgetale
Salamo

7 small shocks

Jzlcoto

33lowo

Salamo

_Remerks

Inicenire 5°3,.
152°°3., Denth
50 km. USCGS

“Epjcentre 6%, .
150 -30 U.SQCIG.S'

Epicentre g1%., ,

150°E. USCG5.Telt
over wide arce.

2 prcecorded Rabaul,
Brishane

Spigeotre 9:98 .,
150°E. Depth
2bout 100 km.
D80G S5

nRecorded Rabaul
Brisbane.



Date ___ Intensity Type of movement _ Felt 2t _____Remarks
23,1056 2 small shocks Esa'ala B
B3,10.56 3 Shaking &= isa'ale
23,10.56 L Vieclent shaie 2~ then
sharp from I8 to 377 Tsa'als
23,10.56 6 at 1-2 Salano
30,10.56 L So%id knock from 38 osa'ala
30.10.56 2 Quiver aeatala
1.11.56 1-2  uiver menlala
11156 1-2  uiver nsa'ala
1.,11.,56 1-2  Quiver Bsa'ala
Le11.56 T'severe" ‘ ITuatutu, Goodenough Island.-
Recorded Rabaul,
. _ Brisbane.
T+12.56 2 Short, sharp Sebulugonmwa
9.12.56 1 Light Sebulugomwe
17+12.56 2 Short, sharp _ Esa'dla
1342457 2 Moderate shake Budoia
18.2.57 2 Rattled the house Budoia
III._ GEOISCTOLIC PUGITION Uf G STURI PaFlUa
e The erea in which the evenwus listed hove occurred forms
part of the OStructural Zone io.11, " owowbe arc cnd Cwen Stenley folded

gzone' of Glaessnecr (1950). Tae strise ol Told wxes swings from
northecast BWear Lae to scutheast in the vicionity of l.t.Yule! ond
"this arcucte trend continucs without « brea.. into the high renges
of the Owen Stanley lLounicins " ot the northern cnd, the zone
appears to be linked to the Bismarck irchipelsgo arcuate structure.
The lines drawn on thc cccompanying wan to show the mein dircctions
of elongation of isoseismic lincs for six widely-felt carthguakes
-are roughly ncrallel to cither the structursl trends or the two
components of the Planct Dcep shown in Tipurec 1 of Glaessner's
papcr; four of the carthqucokes, os indicaved by cxtension of the
lines, were felt in the Northern District., Thesc facts support

the idea of thc linkage of the two zones. There is, however, nho
apparent rclation between scismic cvents in the two zones in the
period since 1939; the sources of volcanic activity cre elso
unrelated, the volcenocs of eastcrn Papua being mainly of the Peleacn
type with intermediate to acid type lavas, while those of the
Bismarck Sea are yield basic-type lcavas,

2;5 Another 1link suggested by Glcessner from eastern Popua
through Woodlark Island to the Solomon Islands has been discussed
previously, (Reynolds, 1955); evidence given in favour of the
suggestion was bascd on similerity of volcande rock types and
eruptions. Subsequently, informatiaon available on the volcanocs
of lelanesia has beem catologued by Fisher (1957). The more acidic
types of volcanic rocks such as trachytes and ccid andesites are
confined to eastern Papua ond the Solomon Islands; basic-type
lavas arc recorded from the New Hebrides, lit.Belbl (northernmost
of Bougeinvillc volcanocs), ibir Islaud cid volconoes of' the
Bismarck Sea arc. Baker and Coulson (1.,46) have also described
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basalts from Goodenough Island in castern Papua, Since the
Catalogue of the volcenoecs of lielanesie has been preparcd,

Dr.Fisher has identified Savo volceno (British Solomon lsle“ds)

as a definite Pelean type. This is further evidencec in support

of a possible genctic relationship between the volcanoes of

castern Papua and the Solomon Islands. No cvidence bhased on
isoseism patterns, however, can be nresented for @ link between

the two zones, Earthguakes originating near Bougainville, although
often widely felt in eastern New Britain, have never been reported
from eastern Papua. 2lso, the possibility that earthquakes reported
from Eastern Papua over the last three years orizinated in the
British Solomon Islands is excluded by the fact that most of them
were not recorded on Rabaul secismograms: the Benioff seismograph
at Rabaul rccords most of the w1dclv Lelb tcctonic carthquakes

of the south-west Pacific region.

IV. EERICDICITY OF VULC..Iak I PAPUL 4D LiE/ GUIKI:

e MO e e ke e e K M A L L S N e leTia. e e e v e e e

Unfortunately the history osf volcanic ecruptions in the
Territory of Papua and Icw Guince is 1n:deguate to suggcst any
regional trend or periodicity of vulcanisii, Information cvoilable
has been collected from rcports of early cxplorers and navigstors,
legends and stories of native people (un unrcliable source particu-
larly in regard to dating) and Irom Juropcans since their settle-
ment near volcanoecs, There are, howcver, two intcrcsting episodes:

(1) 1878 Z=ruptions of iictupli and Vulcan near Rabaul were
followed by cruptions at iit.Victory ("obout 1880") and a "great
explosion" (Guppy) in December 1883 or Jonuary 188L at Bagana
(apparently, however, it was in more or less continual cruption
for at least 15 to 20 years beforc this), This informetiun is
taken from Fisher (1957), who clso records cruptions et cbout
that time at ?2Sakar - 1878 Lengile, some time between 1878 and
1900, ?Tuluman - 1883, thter - 1887,8, ond a2t Benia, Pago and
Lolobau early in the 20th century; therc was & severce eruption
in 1915 at Ulcwun (The PFather).

(2) Eruptions since 1937 which are listed chronologically

hereunder - =

1937 Matupi amd Vulcan in liay; Bagana in Sceptember “ (no
record of activity between 1884 and 1937; minor activity
at Ulawun,

1938 Bagana in May

1941, 2 Matupi, Ulawun

1948, L  Goropu

1945, 6 Bagena (light ¢xplosions)

19L48-50 Bagena {spasmodic activity incrceesing in frequency
and violence until most violecut eruptions, June-Sent.
1950) «

1951 Lamington, Bagana

1852 Lamington, Bagana 1

1953 Bagana Ifrou Junu to ~uzust; new creter foraed.

1953-57 Long Island, Tulumsn cnd Longlla.

It should also be noted that therc were ceruptions at
Manam, Bam (1877) and lLianan (1536-37), but as these volcanocs
have been spesmodically ctive for a2t leest 100 yegcrs includiug
times between the above two poriocds they nave not been 1included.

* Mrs.Jellace-Brown of Kicto stated that the 1937
eruption of Bagana was the first for a considcrable

number of years (sec Best, 1256).
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These two ¢pisodcs supnest tuet extensive regional
stresses embracing both Paput cnd Few Cuinca have developed twice
in the last 100 years. The rcencwed activity of RMatupi ond Vulcen
in 1937 and the strong cctivity at Baganc which followed in 1937-
38 were therefore possibly relectecd and rcsulted from the same
regional stresses which subseccuently caused the first major earth-
quake in eastern Papuc (1939) for 20 years.

V., _LUNI-SOLAR_INFLUENCES

The effects of Luni-solar influence on volcanic activity
have been discussed 1in recent reports of eruptions in New Guinea;
it has been shown that where strain aclready exists, this force often
acts as a triggering mechanism. Perret (41939) also found that the
majority of carthquake crises at lontserrat occurred at times of
syzygics.

The relation of scismic events in eastern Fcpua since
November 1953 to the movements of the woon ond sun gnd dates of
syzygies, apogce «nd pcrijee 1is showid 1n Iigzure 1. XEvents are
grouped and numbered hereunder so that toe relation con be discussed
more easily.

Group 4. Scismic storis (strong esrtiicuaies, sometimes prcceded
by foreshocks, with numcrous <ftershoc:s, or, scvcral
small tremors felt during ¢ loug period).

4) Nov.6-9, 1953, .Jjoodlecri Island.

P} Dee.85-20, 1953 )

3) June 18-19, 195L )

L) Dec. 14-19, 195L § Gowwa Bay

5 Irar. 9"'109 1955 /

6) Jul.31 - Sept.20, 1955 S

7) August, 1956, Poponietta - probably volcanic.

(8) 0Oct.22 - Nov.l, 1956, Goodenough Is. (elso
gomwa Bay).

(9) Januery, 1957, Goodenough Island.

Group B. Brief periods of earthguekes (total of Intensitics
______ from 5 to about 10 - Modified Ilercalli Sccle).

10) May 30-31, 1954 g

14 Sept.i 1954 Gormwa Bay

12 Apr.6_7s 1955 )

13) Aug. 1.4, 1955, Woodlark Island.
14) Sep. 13-15,1955, Sawataitai. '

15 Oct., 8 1955
16) Apr. 7 1956 gomwa Bay
47) June 30, 4956

Group C Ecrthquakes (zreater than Intensity 2).
(18) sug.26, 1954, Go.ia Bay.
19) Oct. 3, 4125L Goawe Boy. -
20) CGect. 8, 195L. Sowatolital, Bwogaola.
21) ilar.2L; 1955, Gouwc Bay
22; Jul.17. 1255 Comna B2Y, ’ .
23) Eov. L 1956, juatutu (Gooucnough Is. ).

group D. Smell shocks (Intensity 2 or less 1=

2i); (285} Oet.9, 11, 1953
26) -(31) ip.16, 19, Cct.2, 22, Hov.12,
Decc 299’1955'
(32) -(LO). Hcor.20, 12y 1, 5, 11, June 2,
9 9

Gomvwia
Bay.

Aug.22, Dec.759,17,1956.
(41) =-(L2) rebet3,18, 1557

A e e e e
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IPigare A showg that most oif the above occurred when bphe
"sun was at, or within, 2- of i¢s waximun declination (liorth or

O T o . L L) Fa . hY
South), between O° «nd 12° 8., (necar the zenith of easticrn Papuaj,

or when the Loon was beticen 0° and 12 §. Coubinections of the sun

and moonh in tiiesc positvions

listed in Toble I tosetier with the

are
seismic cventys occurring at those times. 7“wo other divisions have
been added for periods wien tacre were no obvious co.binations.
L.BLa L.

-i'-"'-'-—-_'--——"'-—_-_—r‘_-—_—‘-"‘— S ‘_'—'“'“l i S i A R e (N S T N S s R W et e et B W, l
| Divi-! sun's | lioon's 1 Group !
| sion lposition | Position | |
I . l . ..._.’ ------- -: —————————— — ————-——_———_———l——
| Ne. | | I R R b

_{l _____ o e }_ _____________ _.}__..._*.__k.i._..._,.;.___.._.._....l;_..,___._ 3 }
| i Within | Mex,Declina- | (2)-0: | ;
| l 20 of, | tion oppositc (3)-0 1 (22) 31)-0 |
| I or at | to sun ! ; ! L0) -0 I
L Meximam ¢ _____ . ‘ |
a % Declina- | _ B E S A T I
b2 I tion | Hear same ' (9)=c !  (10)=c | ; |
x i (North or i zenith as sun ! | | ) ‘
r—---—ﬂ south) - ; -}~— ————— e (A — ~!

I ! |
I 3 ! Betweepn 0° ' ' ! L (36 i

| | : i (36),(38

i ! and 12° s ! (7] 087
3 I e ] ! i '
T e =]
. | Be tyeen INear same I (1)=-c 1 f : }
= } 0 zenith as | (5)-0 | i (20) (L2) i
I I and I _sun I | i : |
e to42% g, T P S P =i

~ . I

I 5 § l4t mex,declin- | (8)-o0 I (15) L(19) | (29),(32)1
! | ation (N or ! | ; § |
| I Ry ! | : ; f
S — O/ AUUENE S N NI T

. ? i !
| 6 i Detween i E ¥ ; !
| . 0O ond | NEON | | (21, (25)]
| 1 127 8. ! ' ' (28)-0
l [ } | 5 | i

% ______ SRR T_____~N____nm__r-_-__"Tmum_N_____%______r__________
L7 E Be tween 00 } b1, (127 } (27)9(3H);
! | and 127 8 ! -0, (16) | I (37)-0 |
TN N RN NORISN U N S

Note: "-c¢ " = sun and moon in conjunction;
"-o " = sun and moon in opposition,

Divisions 1, 2 and L4 Tepresent conditions when strongest
luni-solar influences applied; strong tidoal forces could also be
expected for Divisions 6 and 7. The influencc of combinations
3 and 5 is not known,

Although a complctc statistical anclysis of Table I is
beyond the scope of this paper, a brief anclysis shovis that
Divisions 1, 2, I, 6 and 7y contain the following numbers of cvents
for each Group:

Group 4:- 6 (Note also that event (6) commenced when
sun only 5° south of its northernmost
declination and in opposition to moon at
its southernmost declination);

Group B:- L;

Group C:;- 2;
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Group D:-9 (Event (35) occurred when sun 5° south of
northernmost declination =id in conjunction

with moon &lso at northernnost declination).

Ther.fore, a total of 21, possibly 23, eveuts occurred
at times of strong luni-solar iurlueunce. Three otuer eveonts,
B(1L4), C(21) and C(23), cslso occurred when luni-solur iniluences
wepe strong: when sui and Hloond were in cobjuncution,

_ The most si:snificent te:turc or the cunelysis is that 6,
possibly 7, of the 9 Group i cvents occurrcd wien luni-solar
influence wias very strong: .1lso, wmorc then neli of the events
listed could be attributed to this in:iluence., This strong response
suggests that eastern Papu:s hos becorie very unsteble since October

1953,

The periods when scisniic eveots cre most likely to
occur in pEostern Papuc due to luni-solor influence are late FPebru-
ary-lerch, June, late September-Qctober, and Ddecewmber; activity
in October and December has beein very common,

~VI. SIGNIFICANCE OF ZVENTS SINCE LATE 1953.

Apert from details of earthcuakes which wvierc rcgistered
ot seismologiccl stotions ond were accorded cpicentres, ond the
two major cruptions, little is knhown of activity in castern.Papus
betfore the vulcanological reporting system commenced in November
1953. It is considered, however, that after the catastrophic
eruption of Lit.Lamington in Jonuary 1951, volcanic and secismic
events, even of & minor nature, would have becen reported from the
eastern Papua arca had they occurred. This hzs been evidenced by
the apparent anxiety resulting from the October 1953 earthguakes
in the Woodlark Islands and subsegueni seisiiic storws in the
d'Entrecastecaux Islaends. 3vents siucc lote 1253 therefore probably
represent another phase of the rcglonal unrest in ecestern Peapue
which first menifested itselfd in 1u3U.

. This rcport is now coincluded witih ¢ discussion of the
possible signiificance ol ticse eveiiis,

1. __POssibility oi

Since volcanic activity dccelincd in castern Popua in
1952, therc has becen & series ol cvents which is strongly indica-
tive of another impcending eruption. _ilthough tiere have been
only five strong ccrthguekes, they hare 11 had foci at very
shallow depths, end tincrefore heve not buen felt ovér lorge areas,
The earthquake of 23rd Octiober 1956 was given 2 depth of about
100 kms. by the Unitcd Stotes Coast cnd Geodetic Survey; this
also was only felt close to the epicentrec, and although its
record on Rabaul seismogroms is slightly different from the earth-
quckc of 22nd October 1956, there is no indication of o deep focus.
In addition to thesc earthcquckes therc have becn numerous ofter-
shocks and other small carthguokes of shallow focus: these iere
rarely rccorded by Rabaul seismographs. Apart from the small ‘=7 %
tremors felt during Augusb 1956 ctiPopondetta which were probably
caused by a slight adjustment of 1Mt. Lamington, two series of
seismic events have originated neccr volcanic areas which have been
guiescent for a long time; these occurred ot Gomwa Bay and near
Goodenough Island in the d'Entrecasteaux Island group. The
pattern and nature of seismic activity, therefore, could casily
be attributed to a volcanic source, Events other than seismic
which also suggest manifestotions of vulcanism hove been reported.
These include the submarine disturbance seen on April 9th, 195L,
a vague report of new fissures ot Deidei in July 195k, vncw thermal
activity at Salamo in February, iiarch 1956, thc advent of 'red tide"
in May ond the report of wara watcr ncer wcdidic in June 1956,

in
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Theblightly abnormal temperatures and change in geyser activity

at Deidei reported by Taylor (1955) might also be significant;
hovever, temperatures and activity were normal when examined later
the same year, (Reynolcs, 1956b.§

The report by Hastings (1956) on the Lake Diodo area,
Goodenough Island, where ground moveiments have been reported as
recently as Jabnuary 1957, suggests that the lake itself is an old
crater. Samples from the "crater" area forwarded to Rabaul were
not of volcanic origin, but this does not necessarily iuply that
explosive activity has not occurred et this centre - the volcanoes
of Goropu, Balbi and Bagana have all beein repo;ted as ng VinD
broken through metomorphic rocks (¥Fisher 19L0; Baser 1949).
However, the rlects taet the initiel eavtiqua:es of OCuOOCP 1956
werk ceotred very close to this cree ¢od ccused winor feulting
near Lake Diodio ¢nd also that the w03t recens volcanic cctivity
on Goodenough Islend hcs cousistcd or basaltic lava flows suggest
that the continuous recett uovencnts weie duc o eiftersaocls
rather than being syuptomatic oi iupcndius eruption ot that centre,

As additional thermel cctivity hos been reported Ifrom
Gomwa Bay before ond since the strouy corthcualies in July-August
1955, and as locel shocks are still being felt, castern Fergusson
Island-Dobu Island crea is the nost suspceci s & centre Ifor re-
newed woleenic cctivity. #he croters in this aree cre Lamonei,
Oiau and on Dobu Island, and rcvival of these centres would prob-
ably cause violent eruptions; it hes ©been sircssed previously
that the possibility of & new submcrine vent developing should
not be overlooked (Taylor, 1955). 8light thermal activity in a
small crater on thce south-cast side of Dobu Island indica tcs that
the most recent activity in the crec might have been ther
(Reynolds, 1956b.)

The obvious conclusion to this discussion is that
events since late 1953 have becen .symptomctic of impending eruption;
the most logical centre suggested is the ecstern FPergusson Islond -
Dobu Island area. Hoviever, certain othcr facts, glthough their
significance is not yet perfectly understood, do suggest that there
may be alternative explanations for the phenomenc. These facts
are as follows -

(1) Activity in costern Papuc hes extended to the castern-
most part of the region including Joodlari andg Hisima
Islands, wherc therc is no hl"*orlcul evideiice oi ‘vulcanisn,
The arce is elmost cecrteinly reclcied to the ccstern Popua
gtrueture bocause - :

R

(a) it was stablg for ¢ loog period belore

vo

59
Lucies neor Joodlar. Island ib the
d beowieen cruptiouns ¥ ot Goropu

(b) therc have bsel €a .
N
d ncar ,oouL_lh NG ilisime Islands

i
pre- erupblon i Lod
and Lt.Lco mington; =
since 1952.

a

Although the nature of earthiuaies before 1953 is not
known, it may be si nificant thet the Cetober 1953 and
August 1955 e rthoug ‘es ncar Joodlorl: Island were similar to
the seismic storms in the d'Zntrecocstcaws:s Islands,

(2) The present serics of scismic cvents and other
phenomena has been foirly long.

(3) There werc large cncrgy rcleascs from cruptions 2t
goropu and Mt.Lamington prior to this activity.

e e St P o <t 0 P P o S ¢ P St e St Y S Bt WAl Pt e S P D e D Sl W £y

=% Phe i S S. epicentre for the 22,10,47 carthcucke is accepted
because I.S.S. determinatians cre made only when maximum
information from other stotions is aveilable,
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(L) Although new thericl zctivity hos been reported, there
have been no sigvificant increcses in cetivity at well
established thermel creccs.

(5) Apart from the decadent fumorolic activity at the small
crater on the south-ccst side of Dobu Island, there are no
fumaroles in other craters.

(6) The eruption of Mt. Victory "about 1880" was followed in
1895 by three days of intense earthcuakes a2t Dobu Island; ¥
these may have bcen tectonic or similar to present ccetivity.
There was cpparently no culmincting cruption,

2+ _Similarity to Volcano-Seismic ngndmggg_at liontserrat, 1933-1937:

Another possible explanation for the phenomena in
castern Papua can be given on the basis of Perret's monograph on
"The Volcano-Seismic Crisis at iiontserrct 1933-1937" (1939).

There is ot least one perhaps very significant similarity between
the Lesser Antilles Arc of which Lontserrct is a part (scc Pig.2)
and ecastern Fapua; they are both ssructural arcs with internediate
to scid lava volcanoes of the Felezu type (It Pclec from which this
type goins its name is at the centre oif the Lesscr antilles .are.)

The most cective scisamic poriod at lontscrraet wes
between Loy 1034 . ad Kovembver.19355, hen taere were 20 carthyucies o
of sufficiént megnitcude to ceusc destruction ov buildings (wostly
brick,) "1175 strongly scosiblc shioc 8, &nd inowacrable tremors",
During his investigction <t the cnd of 1934, Pecrrct rccogniscd
threc potentioal dangcrs:

"§1§ the possibility of ¢ much sirongcr shock:
2) 2 break through to- thc surfece, with rcesulting

volcanic cruption; cnd

(3) e n~ossiblc phenomcnsl outrush of ges from a fissure
or from o pocizet opcned by o shoclk,"
]

The lost possibility did cventuatc, but fortunctely was not of
sufficient scalc to cause cny harm.

His finaol conclusion on causation of the crisis was
based on a theory of gos-liguid differentiction in subterrancan
magma and veriations in the goseous pressure on overlyiong strate
by rise and foll of the magme; Dboth verticol and horizontzl move-
ments of gas were cnvisaged cnd clso pressurcs of sufficient
magnitude to disrupt strate. In cddition "wc may imogine thot
such ¢ rushing through subterrancan gclleries (of gas) gives
risc to the rumbling and rolling sound-cffects heard, and to the
horizontal translation of pressures to ncw cccumulations at a
distance." Thec theory sxplains the pacnomena which occurred ot
Montserrat, cndcould clso be uscd to cxplcin rccent cvents in

astern Papuc; such gos=licuid differcntiation is more plcusible
for eastern Popua wherc the lova is of o highly viscous naturc
than for volcanic areas with morce fluid bescltic laves.  _Lnother
fret which Perret mentioncd was thet voleono-scismic cirises in the
Lesser antilles nrc occurraed neor tilucs or eruptions clsewncre 1in
the arc. There wos o previous crisis at lLobtscrroi botween 1697
and 1900, o cotastrophic ecrthguoke ot Gu.uelounc in 1697 ffollowed
by high mortality eruptions =% lit.Peluc .nd Bt.Vincent in 1902
and o series oi earthquaikcs ot 3t.Lucio 1n 1906, .lso, the 1929
eruption of lt.Pelcc was followed by ¢ suinll earthgucke scries ot
Nevis in 1930, the 1933-37 crisis ot i.ontscrrat -nd wodcrate
earthquakes ot Dominica in 1937. He mode the additional observe-
tion that the culmin. ting ecrtuguac:s at Montscrrat of Iovember
10-12, 1935, werc prcceded on Oth iovembor by cn increosc of
pressure "in the primery fumirolcs on wac new dofiie of Peleec.'

. ———— — v T ] S S T e o+ < T et B = @ A2+ i ot W T T Wt - et Bt Wt B S Gt St P s o+

3% This informoation wos obtoincd from o old notive, Poni, oaged
about 75, and supplied by o icthodist liissionary of Dobm
Island, thc Rev,.H. Robinson. ’
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From the above i1nfo:iation it sceims possible that the
cause of the volcano-seismic crisis in :‘obtserrat was similer to
that producing the disturbing cvents in ecstern Popua. The resulss
in ecstern Paopue (pearticulaorly in the d'Entrecasteaux Islands),
although not as severc, are similcr ip meny rspcets to those at
liontserrct:

the shzllow foci of ecarthguckes

their frequency

type of noise accompanying earthcuakes
many shocks described as "short and sharp”.
additional thermal activity ete.

VI o =

The distribution of events since 1939 in eastern Papua
hcs been widespread, and although over @ longer period, similar
to thc 1897-1906 and 1930-1937 cpisodes in the Lesser Antilles
Arc., Also, thc 1933-37 crisis at Montserrat commenced L years
after an eruption a2t Kt.Pelee. A compcrable intcrval, almost 3
years, cloapsed cfter the initial eruption of i t.Lamington in
January 1951 before the scismic storis ot Woodl rl: Island and
thc commencenment of activity in the d'initrccastecw: Islands, 1%
should be rcmembcered, however; thot tuc seisiic cvents at f.ont-
serrat in 1897-1900 preccdcd the cetoestrophic eruptions of i.t,
Pelec and St.vVincent in 1902. Ilicvertiacless,; tae intocr-relatioon-
ship of events sccils to be yell estcvlisice in both the Lesscer
Antilles ‘Src ond ecstern Popus; porticurl.orly in view ol the
previous relativc sitobiliuty o casv.ru Flpuc.

: Perret's theory of subicrrouern wceon. tic pressurces for
this inter-rclationship is limit.d in castcern T..pua by the fact
that the easternmost part or the rcgion shows no historiccl
ecvidence of vulconism., It could; however; possibly cxplain
recent events in the d'Zntrecastcoauwx Islconds orec end carthquclkes
may have resulted from lurgc gos wovements czused by -

(1) trconsmission of mogmatic pressures from other
rcgions or

(2) =2 local releasc of pressure producing cctivation
of subtcrrcnean moagnc.

3s__AD 2lternative hypothesis:

Recent volconic and seismic cevents in eastcrn Pcpue
may have resultcd from cdjustments of regioncl strain., Such 2d just-
ments would cause earthguakes, ond c2lso gos movements by acltero-
tion of the configuration of "chcnnels", Becouse events cited
pertaining to thermal activity imvolve new or changed foci but no
increase in intensity, clteration of "channels" seems o more
logical causc for gas movements than magmabdic pressures.

The hypothesis wos developed from the following ideas -

(1) Extensive regioncl stresscs probably caused the earth-
quakes from 1939 onwardés in easvern Pepux ond waey have played
a predominant part in ianitietin_ the development of tac
eruptions of Goropu cud Lamiogton,

(2) Bxpansion os love chouged into o fluild sicte, the
upword movement 8 & pirclude to crup:tlon, Jud the rclease of
pressure by erupiion probaobly ccusca widesprecd cficcts ob
stresses in the region, particularly as:

i

(2) the lavas were viscous. cnd

(b) in the case of Goropu, cru.tion burst through
me tcmorphic rocii,



Stresses .evelowned before tue eru,cion of Coropu

maust have beeb porticularly strons- arc-eruniion earth-
quakes which lasted for two years, wewve felt cver such

wide areas that Taylor (1955, i) suspected them to be
tectonic, The effect of -sirain releace by eruntion may
even have augmented the developueant of activity at Mt.

Lamington.

(3) "Although both the magnitude o energy release and the
depth of focus are generally regarded as much greater for
tectonic earthcuakes than for volcanic eruptions, the
following facts suggest that the difference hes béen less
maried for eventis in eastern Papua.

(a) The msjority of, if not 211, large ecarthcguakes which
have occurred in the region and which have been
recorded on seismographs in other parts of the world
have had very shallow foci -
§a; they were felt only over small areas

b foreshocks and numerous aftershocks accompanied
them, and ‘

(c) some were reflected at the surface by landslides
or small faults;

(b) Volcanic earthquakes before the Goropu eruption were
apparently felt over a2 wider arca than is normal
for volcanic earthqguskes.,

(L) The eastern Papua regioiu spnears to have become hishly

unstable since Cctober 1953, jud;in_ oy tue coincidence of
earthquakes oud luni-solar wolima, <nd .oy have rcsponded to
fairly small stresses since then.

On thc bzsis o0y tuacse su - e¢syvions the possibility arises
i i€

that events in eastern Pupus siucec Qctober 1953 ore ¢t lewst in
part due to Mt.Lamington's :ictivity,

(a) the build-up to th: eruption :dded extra stresses to
those existing in the region, ‘

(b) there was & period of grect release of pressure by
explosions in 1951 and further activity in 1952;

(¢) although cnergy is still being expended - e.g. partial
dome collcpse in June 1954 (sisnificance somcwhat ‘
doubtful without other informotion), larch 1956 explo-
sion, August 1956 tremors - it was apporent that
activity was waning by 1953. Taylor (1554) made
Observations in 41952 which suggested @ periodicity in
the activity of Lamington, and that therc would be
a gradual decline (with peak periods of activity
becoming less intense) to the dormant state;

(d) strains developed in other parts of the region would be
relieved to some extent as Lamington moved towards the
dormant state;

(e) this implies that the casteru part of the region is
undergoing a type of rebound ss the western part returns
to equilibrium and that cveuts since 1453 are due to
the region rcturning to ¢ normal stable condition.

The abovc orgumcht is besed priucrily on the assumptiodn

that in this cese, the ua_bitudc oy ener y involved in vulcanisn

and the depth of focus have Deen @100¢ nesrby ¢i_uivalent to the

energy and &pth fuctors oi tectonilc ecrthguakes tacn ususl,

evidence, however, is very scant cud otacw coinclusicus, hos
more substantial evidence, must be cccepted untll worc prooi

the
on
of

the validity of the hypotnesis 1s sresented. Because the lives
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and welfare of many people are involved, the conclusion that
events since October 1953 manifest impending eruntion should

be tentatively accepted and
particularly in the eastern

careful observetions mainteined
Fergusson Island - Dobu Island area,
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