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A n unusual number of earthguattes, "1>"," tel,s Ii Lt'pe
~·nQt::rs', and other events of possibL~ tectonic sicni:t'ical:ce
have occurred in Eastern papua since October 1953. ~ost of these
took place at times of maximum luni solar influence. The main
earth tremors felt were all 'of shallow focus. Rear Dobu passage
between Normanby and Fergusson Islands, craters which cannot yet
be certified extinct exist - Lamonsi, Oicu and Dobu Island.
Earthqualce swarnlS have been fel t in this orea.

The most logical inference to be drawn from the facts
presented in this report is that anot~er eruption may be expected
in eastern popua c;nd that it 'iJill rn"o;j.,;jbly :ve centred iii the
eastern i··erCl1sson Island - i.)OJU Isl2lnd d'eCi. Ctiier conclusions
however, ol"e Dlso possible. On,; L., tiE'G 'Ci1C eV03lJts in;;eastern
papua are comparable ~!ith those of t~e volc3Do-seismic crisis at
Montserrat, 1933-1J37~ ye8cri~cd ~y ?er~et (1939): another is more
hypothetical Bnd implies that strain ~JjustmeDts in the eastern
part of the region a:{:'te:;:' rele.:se of ,~i';el~_X b~'" eru/Gions to. the
west may be the CtiUSe u:.. evei:its ~3j.i~ce L.te L)j].

Since 1953 'che:ce 11::-:s beeL) ~. series of disturbiiig events
in the area of eas te l"n F0 puo wh ich i'Orl':iS t11e l~orthern and lIil ne
Bay Administrative Distticts. The frecuency end nature of earth­
quakes ano other phenomena in the arc8~ so soon after the catas­
trophic erupJGion of Lt.Lamincton in 1951 s have alarmed local
inhabitants and government officers responsible for the welfare of
the people.

For this reason, snC to answer specific questions asked
by the District Commissioner, ~ilne Bay District, events since 1939
were listed and carefully examined. Although results of 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 Aomiuistrator of the Territory of Papua

. and New Guinea snd tonthe District commissioner~ j'.!ilne Bay. The
list of events and details of discussion form the basis of this
report.

The helpful cri tic is:.i of .0i..... ./. Stil~Ttl1e 01:.' Rabaul ~ IJ110 118s
lived in the areB s is Cl'ote:t'l111y ac.(no\.iled~eu.

J~ccol"d ine; to :;v;:,. iL::.ble in~'or,,jo tion;; no r,w jor carthqus~;:es

or other unusual phcnor.lclla OCC~E"l""CC il}'~~'je eastern j' apua 8rea between
1919 and 1.939. Locatioi"is 01' t118 l',l0:.'8 h1portant events listed here­

under are plotted on the accol,1~)~n:"in..:.; t.i:'p.

939 - b 10.... t' ...1_.__ ..2._li2Y~0L.~E.2._._.,=~E_~1-.S.?:.::~ -

Epicentre:, 90S. 9 148°:::. ~ sllalloY~ depth, I'ognit/tde 6t
(GutenberG rnd ~ichter 1949) or 9.4 S.,
148.9 0 E., nccorded b~ 49 stations,
(Intern,;ltional Seismolocical Summary?).
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1940 June 7; J:artI1r;;.Ll8l'~e-_.,..__ .1. .k ~ ._•• _,. _

12b!Q.L_~~ll_2.1.~_~~.~~!.~~~~?~~~ -
Epicentre; glos., 149{OE., shallow depth, M dX,

G. 2: R. 19L!·9)

1941 SeDtember 24; Earthqua~e -____.L ~ _

Epicentre; 9 0S., 1530 E., Recorded by 26 stations
(1.S.S. )

12bJ..2.1._12!¥.;L=_~E~.2J!12E_2f_Q2E2.1?~_i2~.:}~~§_~.1._.1!±2.~_2!±£~_§!.1 -
Glowing cloud type of eruption; devastation area
extended 3 miles down slope from crater (Fisher, 1956)

~,Iagnitude "d ll is given by Gutenberg and Richter;
d = 5.3 to 5.9

12~1..t_QgJ!2E~E_ggi__~~£~Eg~~t~ -
Epicentre: 9° 8., 153° .G., .(ecorded by 38 stations

(I.J.3.)~ 01" 'JO o ,:J., 15'1:,,°:8., - other dC'cails
and authori ty un~,:iJO\Jl1' :,jellii';cton determined
a deJth of 200 kms. fbI' the fo~us of this
shock.

122.1..t_.122.?.i__~E~2i~9-r) .~~: ..,L<?.~,n..t _~.8.~0.~ .i!':;,~O ~.js..~_.'-~i:.' .. § .•. 5.....1.1j§~...1Qi;~&!.J.... ­

pelean (Glo~vins cloud) t~Tpe erup-Glon ~ nearly 3,000
people killed; devastation uv~r area G to 7 miles
radius (Pisher 9 1':056).

122.2.1,_,Q~~.o.?.~,r:,~j ~::;.aF,~1~9}U:,a.~es.,.·}ood18r~:. Island -

Epicontrc; gO So9 152':'.° E. IIsonlewhat unusual epicentre"
(Pasadena 8eismolo:ical Bulletin, 1953).

Numerous shocks were felt on~oodlark Island from 6th
until 9th; only three of those on 6th were recorded on
Omori seismOGraph, R8baul. (These earthquakes were
previously incorrectly stat~d as felt at Bsa'ala ­
slight tremors were 1'el t at south-cast ~.'ergussoil Island
on 9th and 1.1th.)

122~~_-&12!'11_2_o ShoCJI arca 01" sLlbm.arine disturbance CJt 10° 02-t·' S.,
151 42' E.; reported by Laster of H. V. "Theresa Lay".

122!±~_~~11 - vague report of new fissures at Deidei thermal
area, Ferg~sson Island (Monthly vulcanological return,
Esa'ala.)

1954 October 8' Earthquake-____~ .L _

Felt: Intc:nsity 6, Bwagaoia ('\0° ~O' So, 652° 50' E.)
I n ten s i ty 5, S a VIi a t a i ta i (1 a 8., 151 E. )

Epiccntre; "01'1' cast coast ai' r(;~J GuirJe81'~ united ..
8totcs co:::st DuG Gc;;o"':,c-[;ic SLH'v.ey 1-rclHI1J.nli'lI'3!
Det(:.;rlilinctign of' ~~;)ic<;ntre ro.s4CJ-54b, 01"

10·· n 1;2"'" IIB'C I;]" ~ (pasadena
'r:::. u '. ~ _./ D •.~... _ • • .,.. -

~Jeis. BulL? '1'J?4) •

...... - ~ _ _.._ _----_ .._..__._ .._-_.__ , _----------_ ..__ .._----_._--- ~ ~ .._.._ _.._ ~ .
11. . B.C.I.S. - BurC8U Cen'cr<::l In:;~rlk'~ioLlcl (;C Sc;:i..si'llOlo[:;ie,

Strasbourg.
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1955 March 9- Earthruake -,. .2. ._..2. •.• • .t'••__._

Epicentrc: 9~0 S.g 154~0 Eo g (U.S.C.G.3. P.D.~.
No.21 - 55)

1955~ June - Taylor (1955) noted chanGe in position 2nd
nature of geyser 3ctivity since lost visit
in June 1951 and slightly abnormal tempera­
tures at Deidei thermal area.

1222..l_~~±;Y=§~J2~£!IlE£EL.,...;gQ£~ng.~.§l2=~.§.l.._9~E!!Y~.a._~.~l -

July 31; Epicentrc: 9
0 41' S.~ 1500 49' :c. Surf8ce~

M4i-. Main s11oc:',:s c.t 12309 13'14 hOLlrs (local
time.) SOIJ](] da\:18 u c;, nuti10rous a:t'tcrshoc:~s

(~cynolds~ 1956).

Au.c:;ust 14~ 12 tre,iors i:'elt on ·.!ocC:1orL Is1cnd.

1956 Fcbruar3T $ I:oi"lch____ ..2. ._ __., __•. _ - lTc'vV' t;K1"u81 (,.c·i;i'v-i t'T
(Tllot;lCls s 'i JjO) '-

nc~r Salamo rcported

[l\,i::l1 (;]:plosion l:t.L:.~·,jii·l~;ton; vent opened
soccth-c:.s:; oi:' con(;. U.oncl1ly vulc2nolociccJl
return, ro~)onCet·;:;C\.)

:I:1cd t ide if 1"C ;,oi"l'ccd l'rol'Jl d' En trecDs teBux
Islands ~re~; ~8ter neat shore at Kedidi8,
GOGMO Lay~ rC90rted warm in June.

":NUl"llerOUs slight -cl.'cmo::1."s" felt throughout
montl1~ at '1?opondet'i;3 (J;onthl;:,r vUlconologiC81 J:'\:J

return).

1956 Oc tober; Earthquakes 'i:tord Hunt S trot -____..2. • ..2. _

Epicentres: 22nd -~9tOS.~ 150
0

E.~ (U.S.C.G.S. r.D.~.86-56)
23rd - 92

0S.g 1500 E., Depth of focus obout
100 kms. (U.S.C.G.S. P.D.~. 89-56).'

Numerous other smoll shocks felt Goodenough Island ond
Gomwa Bay; eorthquokes felt until November 4th at
Goodenough Island. Smell faults occurred ncar Lake
Diodio~ Goodenough Island (Hastings 1956).

Cont in uo us ground moveme n t reported ncar L81::e Diod io
in Januory~ 1957 (vu1c3~010Sic81 return~ ~so'a18).

Ear·Gl1c.i.u.:::~ce ono (1 is turbo.'cc in ~JC'. tel" between
Budai:: CillU SC)LllL~co,...,Jz::~ GO!'!hi8 BGJ;-~

( "u1c" ''''010'''1' c "1 .... r> tc' r···· '.:"", -,. I "'1" '.v c...:LJ G t.. . ..L\,,; l l~5" ~..::J(,.J :,... t..J.)

Since the c or,h,it; ,Jceme i1 t 0 -'- 1'110 II thly vLllC8 ilOl 0[; ic:::1 re port i niZ
by out-stations in Fovelllbcr 1~53~ ,-nG~lJe i::·stc.iJlisiHllcnt of regulcr
recording at the ~.:Ci1JGul Ooservc:..to:cy .iit~l tlle Benioff SCiSi·,lo:r8)11~

much inf'orr.lDtion 110S be-CN,le c·,.;<:.,ilc'blo. 'i'llel.'c :1C:VC been mcny earth­
quakes reported from ~sa' 01;:: \1l1ich 11.:.,\,c not bi:;Ci.'; recorded on seismo­
graphs at Rabou1 or other seiswoloCic21 stations; lists of these
until September 1955 11~7e been pl~ceG on record (TC'.ylor 1955~ end
Reynolds 1956a). J,i'or purposcs of i.'utLL.'c rci'c'i"le ncc 9 carthQual~cs

since then ore listad he~eun~cr -
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2.10.55

8.10.55

8.10.55

2

3 8.t 2-3

2

Ubuia

::~s::' '218
3sL:1f!10
Fbui:.::

22.10.55

12.11.55

2

2

Short; shorp }Sso'Dln

. f? t:~luril0 --:"',)l"C e["")'" r<=> 50....._ J. :. • ~ IJ C ,.) • ':

1"2"0..." -"e"'th." .", .;.1. ~ :J :."

60 km. USCC-S

:2s2'alo

:::;so' 210

..:6:::' ~:L:

ESG' ,,18

Budoi2

;iea v;.r t hum,

Quiver from S to P. ~sa'a18
.8818mo
Snlamo

Bump and rottle

"As thou~:h ~crson ;';;:::l;·',r,lO
hurryin.:; u~ st2irs ll

Single "Gl1uE1P

Triple jc r~~ i'ro\:1
:c. to -}.

2

2

2

1 One wavc iro~ J.N. ~s8.'ala.

2 Rumble :i:'rof:j:S. to ,-.1. ~~sc",' :::l~...

2

2

2

2

29.12.55

29.12.55

20. 3.56

7. 4.56

7. L~.56

7. L!·.56

1. 5.56

5. 5.56

11 • 5.56

2. 6.56

30. 6.56

Settling Salamo

Salomo
Heavy roct::inz SE-Nt"J Eso lalo

30. 6.56

17. 7.56

22. 8.56

22. 8.56

22.10·.56

22.10/56

2

2

1

3
4

Quiver

Settling quiver

3 small shocks

S 110ki llg E-Yv.
Heard from :G.

Ese.' ala

:csa'alo

Esa' ola

Esc'c18
8alsi',10

Sc::l,:.l":io

~s2'olc 2 r~cordcd Rab8ul,
Sdl~mo Br~sbane

.L 22.10.56 7 smell shoct'~s

7 at 1-3

23.10.56 2 ;:-:t 1

23.10.56 2

23.10.56

23.10.56 3 80131".10

.....,. t 9 0 ....
~p18en rc ~ 0·9

150 E. Depth
c.bout 100 ~~.r11.

U.S. C. G. S.

I?ccorded Rabaul
Brisbane.
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Date Intensity Tyoe of movement Felt at Remarks________• •• ,__••• •. .J;; •• _. •.• ' ••• _

23.1D~56 2 small shocks Bsa'ala

23.10.56 3 Shali:i ng E-',v ~c.:sa ' ala

23.10.56 4 Violent sha~;,:c Z-.V tllen
sharp l.'rorll l:Z -Co S':/ Z;SD' 31<:;

Eso'81a

:.::;sa' alo

:ssa'ala

23.10.56 6 :It 1-2

30.10.56 4 Solid :~n·:;c ~.;: from .-\ ..,
IJl:.J

30,.10.56 2 Quiver

1.11.56 1-2 :,,~uiver

1 .11 .56 1-2 ',juiver

1.11.56 1-2 Quiver

4.11.56 "severe" NU2tUtU$ Goodenough Island.,
Recorded ~2baul~

Brisbo ne.

7.12.56 2 Short$ sharp

9.12.56 1 Light

17.12.56 2 Short, sh8rp

13.2.57 2 f.Jodera te sholee

18.2.57 2 Rottled the house

SebulugomwD

Sebulugomwe

Eso'illD

Budoie

Budoie
-----------------------_.-------_.._..__.._---~ ..__.._-----------------------_._- .._-

III. GEUr,XTOF;IC PlJuI'rIOi: CI~.; :':;)_S:;"~~-tli F".Fl.L;______ ~ a .. ~,..- ..-.~ .. .. _ _ ..a._

1. The orca in ~Jllicb the eve,L,S listeC ~l':'VC~ occurred forms
port oi' tIle ~3tr~lctLlral zone :i"o.'j'i, "::o,:o~je ::rc end C'vvGn Stc:nlqT i'olded
zone" of' Glc:essner (1;)50). T~'}e s'crL:e oJ:.' l'olJ ':'.;~cs i1sHings 1'rorl]
northec.st [Dcor Loe to SULltl1cc~st in the: -,.-iciLJity of .Lt.Yule ll 2nd
"this arcu:;';-Ge trend continues ,iithoLl'C .: brcc::;: into tt1C higi1 r2nges
of the Owen Stanley I:oLll1toins;:I .:.:t tl1C no:.:t;lern end, the zone
appears to be linked to the Bisuarck ~rc~iDe12Go srcu8te structure.
The lines drown 0 n th e occompa nying iJ2 ~J -::'0 shmv the me. in d i rec tions
of elongation of isoseismic lines for si~ widely-felt earthquakes
are roughly pz:rallel to eitl-le::' tl1c s'crLlcturc.l trends or the two
components of the Planet Deep shown in I'icurc 1 of Glaessner's
paper; four of the eDrthquckos, os indicated by extension of the
lines, were felt in the Northern District. These fects support
the idea of the linlccge of the two zones. 'Iihere iss however, no
app8 re nt rela tion be tVJee n se ismic even ts in the two zo Des in the
period since 1939; tIle sources of volccnic 8ctivity ore 21so
unrelated$ the volcanoes of eastern Papua being mainly of the peleon
type With intermediate to acid type lovas~ while those of the
Bismarck Sea are yield basic-type lc.vos.

2. Another link suggested by Glcessner from eostcrn P,-,puo
through woodlsrk Island to the Solomon Islands has been discussed
previously, (Reynolds, 1955); evidence given in favour of tho
suggestion was based op similarity of volcandc rock types Dnd
eruptions~ Subsequently, information aVDilable on the volcanoes
of Nelanesia hos beem cotalogued by Fisher (1957). The more acidic
types of volcsnic rocks such os trachytes and Gcid andesites ere
confined to eastern papua ond the Solomon Islonos; busic-type
lavas arc recorded from the New HelJrides, Lit.B21bi (nortllCrnmost
of Bougoinville volconoesj, ),nir IslolJo c:~~d 'v01C.:.1008S ~:i:' tl:l~
Bismarck SeD n~c. B~ker. onC Coulson (1J4o ) hove Glso aescrlbed
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basalts from Goodenough Island in c8stern Papua. Sincc the
Catalogue of the volcenoas of Uelanesia has been preparcd y

Dr.Fisher has identified Sevo volcono (British Solomon Islands)
as a definite Peleon type. This is further evidence in support
of 8 possible genetic relationship between the volcanoes of
eastern Papua and the Solomon Islands. No evidence bosed on
isoseism patterns, however, can be presented for 8 link between
the two zones. Earthguakes originating neor BouGoinville, although
often widely felt in eastern New Britain, have never been reported
from eastern papua. Also, the possibility that earthquakes reported
from Eastern Papua over the last three years orisinated in the
British Solomon Islands is excluded by the foct that-most of them
were no t recorded on Robaul se isrt1ocrams; the Be nioff se ismogra ph
at Rabaul records most of the widely felt tectonic cQrth~uakes

of the south-west pacific reciQn.

unfortunately the history o~ volc~Dic e~uJtions in the
Territory of Papua ond raw GuiD~O 13 in:dc~u8te to suggest any
regional trend or periodicity of vL1.lc.~·.nisu. !ilforl-,1Dtion evoilable
has been collected from reports of early c~plorcrs end navigators,
legends and stories of native people (on unreliable source particu­
larly in regard to d8 t inG) and i:'ror'J :":u:"1 0pca ns since the ir se ttle­
ment near volcanoes. 'I'here arc, hO~;icvcr~ two interes ting episodes:

1951
1952
1953
1953-57

( 1 )

( 2)

187~ Eruptions of L~~tupi Clnd Vulcon ncar Robaul were
followed by eruptions at Lt.Victory (irobout 1880") and a "great
explosion" (GuPPY) in December 1883 or Jonuo;,y 1884 at BogDnn
(apparently,however, it was in more or less continu81 eruption
for at lcast 15 to 20 ;ycars bcfoi1 C this). This inforr,lati(..In is
token from Fisher (1957), who Glso records eruptions ct cbout
that time at ?Sckor - 1878, Lcngila, some time between 1878 Gnd
1900, ?Tuluman - 1883, Ritter - 1887,8, end at Ben0c, Feeo ond
Lolobau early in the 20th century; therc was c severe eru)tion
in 1915 at Ulcwun (The pother).

Eruptions since 1937 which ore listed chronologically
hereund Gr -
1937 Matupi amd Vulcan in Uay; Bogona in September H (no

record of actiVity between 1884 and 1937; minor actiVity
at Ulawun.

1938 BagDnn in May
1941~ 2 Matupi, Ulowun
19~5~ 4 Goropu
1945, 6 Bagona }liGht explosions)
1948-50 Bagnna ,spcsmodic actiVity incr0~sin~ in frequency

ond violence until most violcnt eruptions, June-Sc~t.

1950) •
Lcmin8ton, BOGonn
Lamington, BCCsna
BegonD from JLUlG to ":.Ll:~ust~ ne,i creteI' i'orclCd.
Long Isl8nd~ Tuluwsn cnd LCDCilc.

It should also be noted that tbere were eruptions at
IVlanam Born (1877) and Lonar.-j (1S36-37L but as these volcanoes
hove been sp2sm·.:;dically ctive i'OI' at lccst 100 yeers includii)g
times bGtvveen the above t\-JO p~riods they ~lC!'!e not been included.

* Mri.~211acc-Brown of Kicto stated that the 1937
eruption of Bagnno was the first for a considerable
number of years (see Best~ 1956).
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These two episodes sUGcest t~2t extensive regional
stresses embracing both P~PU8 ond few 0uin~a h2vo developed twice
in the lest 100 years. The renewed activity of Matupi Dnd Vulcan
in 1937 and the stronri cctivity at ~ag8n8 which followed in 1937­
38 were therefore possibly relcted nnd resulted from the same
regional stresses which subsequently caused the f1rst major earth­
quake in eastern P2PUC (1939) for 20 years.

The effects of Luni-solar influence on volcanic activity
have been discussed in recent reports of eruptions in New Guinea;
it has been shown that where strain already exists, this force often
DCtS os G triggering mechanism. perret (-l939) 31so found thc.t the
majority of.earthquake crises at MontserrGt occGrred at times of
syzygies.

The relation of seismic events in e~stern FCpU8 since
November 1953 to the movements of the mOOD 2nd sun and dctus of
syzygies, apoc;ee c,nd pcri.:.;ee is ShO·,iD in l:i~:yre 1. :8""en-(;s ere
grouped Dnd numbered he:,,'cun15'"3r so -GlE~t t["j() i"c;lGtion con be discL1ssed
more easily.

Seismic stori;lS (stronG eC:j:'tij(:,u8:.-~es, sometimes preceded
by foreshoc\s, Viith illlf,1C:L'OL1S_:ftci'S110C;~s, or, Goveral
small tremors felt ~urinc c 10~S period).

~l
4'

~j
(8 )

(9)

Nov.6-9, 1:)53,.100dL.1r:-: Is12tJd.
Dec.25-26, 1953. )
J, une 18-19, :954 <
Dec. 14-19, 195~" (GOI,1W8 Boy
L;or. 9-10, 1955 (
Jul.31 - Se2 t •20 , 1J55 )
August, 1956, popondetto - probably volcanic.
Oct.22 - Nov.4, 1956, Goodenough Is. (81so

GomViC Boy).
January, 1957, Goodenoush Island.

Brief periods of earthquakes (total of Intensities
from 5 to about 10 - Mod ifi ed L:ercall i Sc81e) •

10
11
12
13
14
15
16
17

Nay 30-31, 1954 )
sept.1 1954 )
Apr.6-7, 1955)
Aug. 14, 19551
Sep. 13-15,1955~

Oct. 8 1955 l
Apr. 7 1956
June 30, 1956

GomW8 Boy

1[JoodlDrk Island.
S~Wc to ito i.

E8rthquakes (zreatcr than Intensity 2).

( 1 8)
19 )
20)
21)
22~

(

23)

Aug.26,
Oct. 3~

Cct. 8;
1[01".24;
JuL 17
EOv~ 4

GO·;,J':'". Bey.
GOi-iV.. JC Dc~:s;r,

3D\J8toit2.i; BWC.gaoio.
GO\;j\·, C Be,;)!
GOr:l~ ..,j8 E-c~~""

Luctlitu (Goo(.Gnou[)l Is.).

Q£~~.E_!2. Smell shoclr::s (Intensity 2 oj.' less).

(24) ; . (25)
(26j -(31)

(32) -( 40) .

(41) -(42)

Oct.9~ "Ii? 1S~53
).b,.16, 19, Oct. 2.1, 22, Fo-..r.12 s
Dec. 29 s ·1955.
L:~1".20j Ley 1 ~ 5, 11 ~ June 2,
Aug.22, Dec.7,9,17,1956 •
l'eb.1-3,18, 1957.

)

j
) GomViO

Boy.



          

Divi-^Sun's
sion position
No.

 

Noon's
Position

          

(24),(25)
(28)-o

8

Figure 1 shows that most of the above occurred when the
-sun was at, or within , 20 Of its maximucil declinL:tion Worth or .
South), between O u a!nd 12 u S., (near te zenith of easern papua),
or when the Eoon was between 00 and 12 S. Cobinctions of the sun
and moon in tiese positions are listed in lable I toether with the
seismic events occ=ing at those tic:Ics. IL'wo other divisions have
been added for periods when thel'e were no obvious co ,tinations.

Max.Declina-
tion opposite
to sun

(31)-o
(40)-0

Between 0 °
and 12 ° S

77

6

Between
0°

and
12 ° S.

Between
00 0end
12 S.

4

jt max.declin-
ation (N,. or

3.)

Near same
zenith as
sun 1-

7 Between o0 °
and 12 S

r-
(1)-c
(5)-0 (20)

L.

(8)—o (15) (19)

7

(4)

(11),(12)
-o, (16)

3

(9)-c^(10)-c

( 17)

( 29),(32)

(42)

-- I

1-

(27),(3 14)
(37)-0

Within
2 ° of,
or at
Maximum
Declina-
tion

(North or
South)

Near some
zenith as sun

:^ •^H
A^B

---t^ 1.--^-4 ^
(2)-o
(3)-o^(22)

Group

^1._

Note: "-c " . sun and moon in conjunction;
. sun and moon in opposition.

Divisions 1, 2 and 4 epresent conditions when strongest
luni-solar influences applied; strong tidal forces could also be
expected for Divisions 6 and 7. The influence of combinations
3 and 5 is not known.

Although a complete statistical analysis of Table I is
beyond the scope of this paper, El brief analysis shows that
Divisions 1, 2, 4, 6 and 7 contain the following numbers of events
for each Group:

Group 2.-- 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;- 4;

Group 0:- 2
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Group D:-9 (Event (35) occur:...... ed when sun 50 south of
northernmost declination ~nd in conjunction
with moon ulso at nort~ernmost declination).

Therd'ore s [] total 01.' 21; I,oLsib12' 23~ eVeiJts occurred
at times of strone luni-soler im'lLleiJce. 'l'l1rec ot~ier evei1ts~

B(14), C(21j Dnd C(23)s ~lso occLlrred ',;hen lL.wi-soL.:r in:':"luences
we-ce s tron3; rJhen sun ;: nc iiJOOD ·"e:.:'e in con J Llnc~ ion.

The most si~nific~nt re:t~~c O~ the ~i1cl~sis is that 6,
possibly 7~ of ~he 9 Group A events occurrcG w~cn luni-solar
influence was ver~T strone: ,Iso, rllOrc 'cl1[:rJ ~1c:l:f 0:1:' tLle events
listed could be attributed to this in~luence. This strong response
suggests thst castern Popuz h~s beco~e very u~stcblc since October
1953.

The perio~s when seismic eve~ts 2re most likely to
occur in Eostern P~puc due to luni-soler influence ere lite Febru­
ary-LTc.rch, June, lote Septerllber-October, 2nd Jecember; nctivity
in October ond December hos been vcry COElrllOn.

VI. SIGNIl7'ICANCE OF EVEHTS SINC:8L:,TE 1953.--------------_._-----------------------------

Aport from details of eorth~u3kes which were registered
ot seismological stations end were occorded epicentres, end the
two major eruptions, little is known of actiVity in eastern.Pepu8
bcfore the vulconologicol reporting systelil commenced in November
1953. It is considered~ however, that ofter the catastrophic
eruptidn of ut.Lomington in Jonuary 1951, volcanic and seismic
events, even of a minor nature, would have been reported from the
eastern PDpUO orca hod they occurred~ This hos been evidenced by
the apparent anxiety resulting fronl the October 1953 ecrthQuakes
in the \-yood18rk Islends and sLlbseCiuen':~ seismic storlilS in the
d'Entrecc;ste8ux Is18i1ds. 2vents siiJCO l,:te '1:.:03 tiJerefore probably
represent cnothe~ phase of th~ ra~ion8l unrest in casturn Pepue
which first lij~,nifested itself it; L<3).

T11is rei.)ort is nO\i cOi,cluceJ ..lith c discL-.ssion aI' the
possible signil'iconcc 01." t:·,(;SC c;Vei,"L,s.

1. possibility of cnothcr eruption.
------------------_._._~_. ..... -_. ---~_ .... _... _-_ •..~._-

Since volcanic 8ci~ivity declined in eastern P~pua in
1952, there has been 2 series of cvents which is strongly indica­
tive of onother impendinG e:......uption. o',ltilOUCh 'Gi,ere hove been
on~y five strong ecrthquokcs 5 they h~7e rll had foci ot very
shallow depths, end therefore hove not been felt ov~r lcrge oreGs.
The eDrthquake of 23rd October 1956 wos Given 8 depth of about.
100 kms. by the UnitecJ states CO,1st cnd Geodetic Survey; this
also was only felt close to the epicentrc, 0ncJ although its
record on Roboul seismogrems is sliChtly different from the eorth­
qucte of 22nd October 1956, there is no indication of c: deep focus.
In odd i tion to these carthquckes therO hove been numerous ~~fter'­

shocks and other smell ecrth~uokes of shallow focus; these ~erc

rsrely recorded by Robaul seismogrophs. Aport from tlle sr,l:.:~ll . '.:;- -;;
tremors felt during AugusD 1956 atiiPopondetto YJllic11 were probDbly
caused by a slight adjustment of ute LominGtoll, two series of
seismic events hove originated neer volcanic oreos which have been
quiescent for 8 long time; these occurrecl G t Gomwo Boy ond neor
Goodenough Island in the d'Entrecostea~~ Island group. The
pattern end nature of seismic activity, therefore, could cosily
be attributed to 8 volcanic source. Events other than seismic
which also suggest manifostotions of vulconism hove becn reported.
These include the submsrine disturbanco scen 011 ..'1pril 9th 5 1954,
a vogue report of new fissures at ileiCei in July 1954, new thermal
activity at Salamo in [:'ebruory, tlorch 1956 5 the advent of IIred tide" in
in I\ioy ond the report of ViC:l""'l.l w8tcr nccr ~~.cJidL· in June 1956.
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Th~lightly abnormal temperatures and change in geyser activity
at Deidei reported by Taylor (1955) might 8lso be significant;
however, temperatures Dnd activit~r were nOl"mal 'dhen exarninec~ later
the same year. (Reynolds, 1956b.)

The report by HastinGs (1956) on the Lake Diodo area,
Goodenough Island, where ground movements have been reported as
recently 8S January 1957 9 suggests that the lake itself is an old
crater. Samples from the "crater ll CE'ea forwarded to Habaul were
not of volcanic origin, but this does not necessarily h,Jply that
explosive activity has not occurred at this centre - the volcanoes
of Goropu, Balbi and BCGana ilClve .:.:11 been reported oS ~lJving

broken through met:~moi"'fihic rocks (l~is:lei'" 1946; Bc~~er 1949).
HowevGr, the :i:'ects t~1C:lt the initi8l e3:.."tl1c.LucL~eS of OC"Go'uer 1956
wer~ centred very close to tilis 01"e6 [ild CC:L1Sea rfiinol" faultinG
near La1:e Diodio ,-:TIG also t~'lat the ~Jost recen-:~ volcanic <:~ctivit~!

on GOOdenough Is18ild h~3 cODsisted 0; b2saltic l~vu flows sugGest
JGhat the continuous i"eCei:;'c uoVoel-;JCnts -iJe:,.·c dLeC ·co 21't.:.:rs;10c~:S

rather than beinc; sy-I-,li:Jtomc:tic oJ:.' ir!liJGnGilj:~: C::""'Llption :'It that centre.

As additiol18l thcrr!12l coctivj_ty h,:~s been reported fror,1
Gomw8 Bay before ond since tIle s -~ro;)c c'rth(_~L12:;:es in July-l.... ugust
1955, and as local shocks ere still beinG felt~ eastern Fergusson
Island-Dobu Island cree is the most suspect ~s 8 centre for re­
newed vol~cnic ~ctivity. 1hc cr2ters in this are2 ore Lamonai,
Oiau and on Dobu Island, end reviv~l of these centres would prob­
ably cause violent eruptions; it hes been strossed preViously
that the possibility of 8 new sLlbr,l;'rine vent ('leveloping should
not be overlooked (Taylors 1955). Slight thermol Dctivity in a
small crater on the sOUth-c2St side of Dobu Island indicates th~t

the most recent activity in the oreo might have been there
(Reynolds, 1956b.)

The obvious conclusion to this discussion is th3t
events since late 1953 hove been.symptomctic of impending eruption;
the most logicol centre suggested is thee estern :!!'ergusson Is1211d ­
Dobu Island "oreo. However, certain other focts, 01 though their
significance is not yet perfectly understood, do sugcest that there
may be clternotive explanations for the phenomena. These facts
are 8S follows -

(1) ActiVity in cestern POpU2 hos extended to the eostern-
most port of the regions il']clud inc "Joodlart ond Misinlo
Islands 9 where thcrl: is no historical eVlde,jce ofvulconisr,J.
The or08 is almost cert~inly rclcted to ~he ~Gstern Pcpua
structure because

( oj it vws s-cobl.0 1:'01" i:.' lonr; I)Ci:iod ':;e:;:'ol"'1c 19Y);

there lJs~'e been e~rth,: UG~:e3 Dc·.r ',,!ooCl~'!r~_ Island in the
nro-eruption pi.';:2iod Cl1C 'J'::-0\i08l1 C:I'·Ll.~,tiotJs -::~ at Goropu
;nd Lt.L~:ri1in[;'coi'i; end 00",1'" ·.JoO(jl:'-:l"~: .... n(~ Lisiiii3 IsIE'nds
since 1952.

Although the n8ture of eorth~uG~es bcforo 1953 is not
known it may be si~nificoot that the October 1953 ond

, . . °1 tAugust 1955 e8rthCi.Llc~::es i1ccr.'looJL~r~~ Islc;nd 'Ivere suen Dr . 0
the soisrl1io storrl1s in tll0 .d':-:;n·creccutcc,u:: Islonds.

( 2)

(3 )

The presen t se l"ies of so iSlllic eve nts cnd 0 th er
phenomena hes ~een fairly lone.

There were lcrge energy releases from eruptions at
Goropu ond Mt.Lomington prior to this Dctivity.

_____________• __ • .. ..__ ~ __ .. __ • ..• __ .·4~ _

The I..S.S. epicentrc for thi; 22.10.47 eorthQuolce is £:cccpted
because 1. S. S. determino tiams cre mode onlY YJhcn mcximum
informot{ori from other st2tions is 2vcilable.
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(4) .'\lthougb new thcri·,i".l .::.ctivit? lES been reported, there
have been no siC~ificont incr~~ses in ~ctivity at well
estoblishec the1"mDl crees.

(5) Aport from the decadent fumcrolic activity "at the smell
crater on the south-eest side of Doju Islond, there are no
fumoroles in other craters.

(6) The eruption of fvlt. 'victory lI<Jbout 1880B wes l'ollowecJ in
1895 by three days of intense earthcuakes ct Dobu Is13nd; *

~ these may hove been tectonic or similar to p~asent cctivity.
There was cpparently no culminating eruption.

g.!.~_§1:[)]11f!!1.:!i:i_.:!iQ..Y.Q1.9Q~.2:§~1~!!}.i.s.-J:!}~!!.Qnl§!!£_Q.:!i_,M.2~~§£!!E!~.1._12.2.:2=1.221.:.

Another possible explcnation for the phenomena in
eastern Papua can be given on the bosis of Perret's monograph on
"The Volcano-Se ismic Crisis at l-Iontserrc. t 1933-1937 11 (1939).
There is at least one perhaps very significant similDrity between
the Lesser Antilles Arc of which ~oDtserrct is ~ pert (sec rig.2)
and eastern Fopua; they' 81"e both s'crLlctl1rsl orcs 'iiitl1 in'~crr.1cdi3te

to c:,cid IDvD volc;:.,noes of the Fe102iJ tnlc C':t.Pc:l...;c l'rom vi/hich this
type gcins its n2me is ot the centra of the L~s3cr ~ntilles ~rc.)

The; most ::ctivo seiSl"llic p;:;I'iod c:t >ontsc{'rct W~oS

between L:cy 1 :';3L~ , i10 Hovcrll;J01.' .. 1SijS ,.:1C11 '~~10r0 ViCl'e 28 o:;crth.:..:.uc~,:es 0
of sufi' ic io nt I"1,.:;:;ni '~ude to CCL',SO des ·Cl"'L-.C'C ion 0:" builG LlgS (l"llOS tly
brick,) 111175 stronc:;l~T seilsiblc s~"JOcssc:nd inilu~,jcra1Jlc tremors".
During his investigction ~t thu end of 1934, Perret recognised
three potentiol dangers:

the possibility of ~ much s~ronGcr shock;
o break through to the surf~ce, witb resulting
volcanic eruption; end
8 )ossiblo phenomcn~l outrush of ges from 0 fissure
or frorll C pocl:et opeiled by.:: shoct::. 11

The lost possibility did eventu~tG, but fortunctely wos not of
su.fi'icient scole to couse c-ny horEl.

His finol conclusion on cDusotion of the crisis W8S
b~sed on a theory of gos-liquid differentiction in subtcrrcne~n

magma and vcriations in the g~seous pressure on overlying strctc
by rise and foll of the m~gmo; both verticcl cna horizont~l move­
ments of gas were envisoged ond elso pressures of sufficient
mcgnitude to disrupt stroto. In cddition 1I wc mey imogine thot
such c. rushing through subterraneon gc.lleries (Of gos) gives
rise to t he rumbling and rolling sound-effects heard, and to the
horizontel tronslotion of pressures to new cccumul~tions at a
distonce. t1 The theory explo.ins the phonomcno which occurred ot
11ontscrrDt, ondc:ould Dlso be used to c=~plc.in recent events in
eastern Papua; such b~s-liquid differentiation is more plausible
for eastern Pcpuo where the 12vo is of c hiChly viscous n~turo

than for volcanic oreos with ~or0 fluie b~scltic lcvcs. ~noth0r

foct vvhich perret mcntiockG ,"i::S '~hc.t 'lolcz:no-suisrilic c;'iscs in the
Lesser Antilles •• rc occu"rcd nair thli;u oJ::' crui:Jtions elscwL1cl'e in
the or'c. Tlle:;.'c riCS :. p:i.1c;vious crisis .:~t LontsCI'l1c,t bet'iicon 1897
and 1900,8 c::tustro[Jl1ic e<.:rth".u~l(c ::~t GL1.G,:.:10uy; in '1897 followed
by high mortality ol111ptioils ::t L·~.PeL]1l .,nd ~3to'Jincent in 1902
and 0 series oj:' ecrt~1~.11<.1~cs c:t 3'CoLL1cL in 1006•.:,"1 so , the 1929
eruption of LIt.Pelce Vies l'ollo\'iCG b;yr ,~ sl,i:ll c.'?,rthC;.Ll.cke series .:::.t
Nevis in 1930, the 1933-37 CI'isis ,~t i"on'(;SCI'rat .:.l1d i'iloJerote .
earthquakes at Dominic~ in 1937. He m:Gc the additional observo­
t ion ·tho t the c ulmill, t ing e::-.rti'j (:"L1C,~;S C\"~ 11,;on '~scrro t of HOVGlilbcr
10-12, 1935, wore p:i.1o:;ceded on Eah IO·v·CI,llJGr by cn incre~se of
pressure 1Iin the pl'ir,lcry l'ur.l:·rolcs on '~;~jC new aOtile 01' Pelee. 1t

-----------------_ ....- -------------~ ._-_....._.._----_ .._--------------_.._----
This information wes obtcincd from :D ola n~tive, peni, aged
abo ut 75, D nc1 supplied by c Lc -;;hod is t Liss i onory of Dobp.
Islcnd, tho:; Rav.H. Robinson.
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From the i;:bavc info:.':::": t i Oil i 'C SC:Ci'·lS poss i bla the t the
C£l usc of the volcD no~,se ismic cr is is in >ontscrr8 twos s imilc:r to
thot producing the disturbing events in c2storn Pcpuo. The resul~s
in eestern Pcpuc (pGrticularly in the c1'En'crcccstc£lux 1s10nds),
although not os sevcro, ere similer in many rspects to those ot
Uontserrct:

the shsllow foci of earthquakes
their frequency
type of noise accompanyinc eerth~uakes

m.Jny shocl'\:s described os "short .:1Od Sharp:'.
additional thermal nctivity etc.

The distribution of events since 1939 in eastern Papua
hes been widespread, ond <:11though over ·8 longer period, similar
to the 1897-1906 and 1930-1937 episodes in the Lesser Antilles
Arc. AlSO, the 1933-37 crisis ot Montserrat commenced 4 years
after nn eruption 8 t hi t. pelee. ;i c onlp:..:rcble inte 1"'\1'01, olmos t 3
ye8rs, elD ps cd cfter the in i tial erupt ion of i~ t .L~mincto n in
Januory 1951 before the seismic stori'.ls ce'G -doocJl'~rL: Islond cmd
the COrtlmenCertlent of nctivity 1n the d'~n'Grecoste2u;~ Islcnds. It
should be remembered, howcver s thc'l:; -i';;1(; seis~:Jic events ot Lont­
serrat in 1897--1900 Pl'lccc(Jcd the C[,tLStl"'O[j~lic cl"uptions 01' Y,t.
pelee Gnd st.'Jincent in -1')02. Fcvcrt;i,;I(;Gs, t;je int'.;r-relL1tL)il­
ship of' events SCC';lS to bc \i~ll cs'sL~-;)lis:h.c.: in both -ella LCSSC1'l
Antilles ~rc end ecst~rn P~pu~~ p~rtic~l_,~ly in view 0: the
previous reloti.;'c sJc:'bili'cy 0:;:; eC::3'c·;:;,'~: :C::':1.·li.D.

P erre t t S the: 0rj-" of s L~,b"Ce: rr;: lJC: n rdL' Ct.,·:- tic L)russ urcs 1'01'"
this inter-relationship is limit~C in c2stcrn F~pu~ by the fect
tho t the eDS ternmos t P[,;l'lt oi." 'i:;11c l"'GgioiJ S 110;.;8 no his toriccl
evidence of vulccnism. It could. 110wever s possiblyexp12in
recent events in the d':;ntrecostcou.;: IsI.:nus _~reG end ccrthquctes
may hove resulted from l~rGe ~~s movements c~used by

( 2)

tr~nsmission of m~3metic pressures from other
regions or

e locol releose of pressure producinG cctivntion
ai' subterrc.nCCln r'lcCmc.

Recent volcenic ond seismic events in eostarn Pepue
moyhave resulted from cdjustments ofregionel str.:in. Such 2djust-

ments would couse eorth~uakesf cnd olso gos movements by eltero­
tion of the configuretion of I/ch,:~nnels". Because events ci ted
pertaining to thermal actiVity imvolve now or changed foci but no
increase in intensity, olterotion of "chennels" seems a more
logical couse for gos movements thon magmatic pressures.

The hypothesis wes developed from the follow inC idees -

( 1 )

( 2)

Extensive regioncl strcsses 0rob2bly c8used the corth­
quol<:es frOlil 1939 onworc s in ecs'~ern Fc.puc ::. nd ilL:::;)' h8\oe p18i,Ced
a predominant port in iDiti2tiD~ tho development of the
eruptions of Goropu ~~d LcminGto~.

Exp~nsioD ~s l~vc chCD~cG into ~ fluid stGte. the
um,verd n10VGrllent~s c:: L)~~',,:ILl.dc to c~"'u~:·CiOli~ ,.,D~ the rclc2se of
p~cssure by crup~ion probobly ccuscG viidesjrccd effects on
stresses in the region. p2rticGl~rl~ os:

(0) the lavas were viscous. Dnd

(b) in the cose of Goropu, erujtion bUl"'st through
rJletcr,lorphic roc~:.
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stresses ~evel00ed before t~c cruJ~ion of Qoropu
nlUst have been lj:_r·ticL1L::::I~' stron2:-' )rc-e:.."u)tion e.Jrth­
quakes which las tee for two yeJ~s~ ~e~e felt OV8r such
wide areas that T2~i"lor (19559 ;;{,) slls)ected them to be
tcctonic~ The effec~ of ,s~rain relca~e by eru)tion may
even have augmented the Jevoloprilen'l; of 8ctivi ty at Ht.
Lamington. '

'Although both the ma~nitude o~ energy release and the
depth of focus are Generally regardea as much greater for
tectonic earthQuakes than for volcanic eruptions, the
follo\>ving foc'l;s s ugges Jc tho t the Giffcl"e nee h2s be en less
marked for events in eastern Papu2.

(a) The majority of 9 if not ollp large earthquakes which
have occurred in the region and which have been
recorded on seismographs in other ports of the norld
have had very shallow foci -

they were felt only over small areas
foreshocks and numerous aftershocks accompanied

them p [1 nd
some were reflected at the surface by landslides
or small faults;

(b) Volcanic earthquakes before the Goropu eruption were
apparently felt over D widcr area than is normcl
for volcanic earthqllokes.

..
•

( 4) The eastern FapuG r"~L,'ioi} ~x,e8rs to h2V'c b(;cor'lc hi:.;hly
unstable since October 1953 5 jua~in~ by the coincidence of
earthCluates C:1,'Jd luni-solc:e. ili.:,;:irll<Cl; und L.,.y hove responded to
fairly small stresses since then.

On the besis 0:..:' tli(;Se su_.~(;s~ion3 t.he l:;OG6ibilit;)i" arises
that events in eastern l'CiP~[, ,sil,ce Octobc' 1953 ,:,re t::t le",sJc in
part due to t'lt.Lamington's ~,cti\iit3'~,

(a) the buil~-up to th: e~u)tion ~dGeC 8xtro stresses to
those cxistiilL; in t110 r'~Giun,

(b)

( c)

(d)

there ~8S ~ period oX Bre~t release of pressure by
explosions in 1951 Dnd further octivity in 1952;

although enerzy is still beine expended - e.g. partial
dome collcpse in June 1954 (si~nificance somawhat
doubtful without othcr information), Narch 1956 explo­
sion, August 1956 trdmors - it wes apparent that
activity wes woning by 1953. Taylor (1S54) made
observations in 1952 which sugcested 8 periodicity in
the actiVity of Lamington, ond that there would be
a gradual decline (with peak periods of activity
becoming less intense) to the dormant state;

strains developed in other ports of the region would be
relieved to some extent os Lomincton moved towards the
d orma nt s to te ;

(e) this implies that the 80S turn part of the region is
ul1t.dergoing a type of rebound 5S the \J estern i.)c;rt returns
to equilibrium ono thct ~ve~ts since 1~53 are due to
the region r~turning to ~ normdl st8bl~ condition.

The abo'v() oreurocnt is :)8seJ priLl..::rily on the 2.ssumptio;l
that in this c2:se, tile I:;ouni tude Oi' Gn(;:.:'~,~'· in-..rol'red in vulc~~nlil.sm
and the depth 01' focus h8 ofo b,;cn l'ilO~G ne~rb;y e,_ui:iolent to the
energy and cepth f:.ctors vi.' tectonic e::.r.tllL.. u,-,~;:e:.:; t,L,n LJosLl.:.1, _tl1~
evidence however is vcJ.'~- scant .:'ilU otL1\"}:L' COi1Cllj,SlG~,S$ bc.s~u 011
more sUb~t3ntiol ~videncc ~ must be ;:.ccertcc} Lltl'til rllOr,~ ~)roof of
the -vslTa1'tyof the h;ypoti1cGis is ~;T\':;SCLJt,,;tJ. I'Jec8Llsc tl'jC livcs. .
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and welfare of many people are involved 9 the conclusioo that
even ts s inc e Oc tober 1953 man i1'e s t impe nd inc eru9t io n should
be tentatively accepted and careful observ.::tions maint8ined
particularly in the eastern Fergusson Island - Dobu Island area.

" BAK.:;;l~, G., 1949 i'l':otc Oil volcc:nic roc ..,s ,lith s)f.::ci81
rcferG~c~ to ~ld~iocl~BC ielGs;ors
i'rou ;.. t.Ilo_>.llc~ Bou~,c,i,;vill(; Island,
G01 OC}O n Is LJ lJG S ,il '1'2: '-' ns •.:\ me j,"l.
G'; orjlr.:-s. Ui'] ion, 7,L" '(". 25G-262.

I- .... ,.-/ ; ......

B.-.KER 9 G. a no COUL30L, .,"',

BEST 9 J. G."

Ii' I SH ER, N. H.

GLAESSNER 9 M. P. ,

1956

1957

1950

"Iiwc:stii.jct:"l'Ll of crLlptive activity
~,','~ 1. t. I:,~: ,c i: e; :s ou::;c.,Lw illo, 1I~: rc h
1952. il Dur.;iLl •.~(;s."'.ust.Rec.1956/14.

trC-:,tZilo~Li.~ of the active volcanoes and
solfotcra fields of J:c18nesio." Cot.
of the "". c ti vo Volcs noes of the ·.:forld.
Int.Volc.~ssoc. (in press). -

"Geotectonic Position of Fcvv Guince.:!
BUII.Am.Assoc.Pct~Gcol.,34(5)9P.656-G81.

GUT:CNBERG9 B., Dnd RICHTER s ' C.F'., 1949 - "Seismicit;)T of the =:orth
ond .. ssociated phcnomena" Princeton
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