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AUSTRALIAN NATIONAL COIAMITTEE ON GEODESY AND GEOPHYSICS. 

s. 
RABAUL. 

Some progress has been made i n  the re-establishment of the  

vulcanological  observatory s ince  1951. The observatory bu i ld ing  

h a s  been completed and instrument a 1  equipment now includes Ben i o f f  I 
seismometers and t i l t m e t e r s .  A s  o f f i c e r  i n  charge of tb observatory I 
Mr. J.G. Best has  supervised the recons t ruc t ion  work and i n s t a l l a t i o n s .  *. 

I n  addi t ion  t o  sys temat ic  observat ion of the Rabaul c r a t e r s ,  

the observatory is  kept informed of seismic and volcanic  a c t i v i t y  

throughout New Guinea-Papua and the  New Hebrides by a system of 

spec ia l  r epor t  forms which have been d i s t r i b u t e d  t o  l o c a l  observers  I 
throughout these regions. Since the w r i t e r t  s v i s i t  t o  t h e  New I 
He.brides i n  1951 information from t h a t  a rea  has been obtained by I 
courtesy of Mr. W. B. Roberts who, i n  the capaci ty  of honorary 

vulcanological  observer,  h a s  arranged a system of l o c a l  observers  

f o r  the  group and c a r r i e d  out a number of valuable  inspect ions  of I 
a c t i v e  cent res .  I 

Inves t iga t ions  of increased volcanic  a c t i v i t y  a t  a number 

of  ou t ly ing  cen t res  h a s  been c a r r i e d  out during the  l a s t  th ree  years .  I 
Mount Lamington. 

- The explosive phase of t h i s  Pelean type volcano l a s t e d  

I f i v e  months. I t  ended i n  June, 1951. The subsequent e f f u s i v e  dome- 

bui ld ing  phase was c h a r a c t e r i s t i c a l l y  long-continued and  dec l ined  

slowly. During 1952 the  dome reached a maximum height of approxi- 

mately 1900 f e e t  above t h e  old c r a t e r  f l o o r  a n d  f u r t h e r  increase  i n  

the o v e r a l l  m&s of t h i s  s t r u c t u r e  has since taken place. Dome 

movement was s t i l l  percept ib le  dur ing  the l a t t e r  p a r t  of 1953. 

Gas emanations correspondingly decl ined during t h i s  period - 
but t h e r e  were f l u c t u a t i o n s  i n  volume from time t o  time. I 

The seismic a c t i v i t y  had f a l l e n  t o  neg l ig ib le  proport ions I 
by the end of 1952 when t h e  volcanological  s t a t i o n  was temporarily 

disbanded pending t h e  a r r i v a l  of equipment f o r  permanent seiamic 

observat ions i n  t h i s  area.  

Submarine Ac t iv i tx .  

On 24th November 1951 Captain P,lellor of the vesse l  "Tarra" 
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reported a marine disturbance in  a pos i t ion  21 miles east-north-east 

of Karkar Island, A bo i l ing ,  turgid expanse of sea covered an area 

with  a perimeter of  about 3 miles, Dead fish and marine growth Per% 

thrown up. 

This vao the f i r s t  of a ser ies  of v e n t s  nhPch sugg;os%ad ZLs 

poss ib i f  ity of a regional pattern of react tvat ion. 

fdount Lanaila. 
/ 

Increased a c t i v i t y  of t h i s  volcano was invest igated by 

TAYLOR and BEST i n  the latter p r t  of 1952. Vents i n  an old crater, 

nhich had been Inactive when inspected by FISHER in 1939 were 

emittlag high pressure gas a t  temperatures up t o  2400C. The gas 

contained high concentrations of $02 and SO3 and destroyed the forest 

on .the leenard slopes of the rnountain for a distance of a mile and 

a hal f ,  A n  analysis of one of the  condensates c o l l e c t e d  frm t h e  

vents gave the following compos5tlon:- 

Suspended &fatter hiFf3i~rams per .litre 

Colloidal ~ulphur 4,386 

Dissolved Llatter 

React ion strongly acLd 

Total acidity ( i n  t e r n  of'norm8lltg) 0.926 B. 

Calculated as M2SOg 45 , 3'14 

n 
ti HCJ, 33,764 

Total  Reeldue on Evaporation 22,000 

So&ium present 

~otasslum trace 

Calcr tmn 32 

Magnes bum 1s 

1 ron (ferpaus) 27 
I Selenium not detectea 

. Arsenic 1.5 
Y Chlorides 

as C1 14,057 

a8 H C l  14,457 

Carbon dioxide n o t  detected 

Sulphides (and HgS) absent 



Sulphur o w a c i d s  

Sulphurous ac id  

Calculated a s  S O 2  

t t  " H 2 S O 3  

1' 
" S 

Sulphuric  ac id  

Calculated a s  SO3 

I) " H 2 S 0 4  

1' " S 

Polyth ionic  Acids 

Calculated a s  S 

Fluor ine  t r a c e  

Boric  ac id  t r ace  

Deepseated rumbling was not iced during J u l y  and August while 

the par ty  was encam,~ed on the upper slopes.  The low pitched rumbles 

were shor t  and usua l ly  accompanied by a  b r i e f  short-period ground 

movement which, on one occasion, included v e r t i c a l  bumping. No 

appreciable  change i n  c r a t e r  condi t ions accompanied these noises.  

I n  October f u r t h e r  observat ions revealed a  s l i g h t  f a l l  i n  

temperatures but no appreciable  change i n  gas emission. A t i l t m e t e r  

i n s t a l l e d  near t h e  summit of the  cone showed a  va r i a t ion  of 8 

minutes over a period of seve ra l  days. Also, f o r  prolonged periods,  

bubble movement indica ted  the  exis tence  of p e r s i s t e n t  long period 

groundwave s . 
Readings taken a t  other  l o c a t i o n s ,  within 30 miles  of the 

volcano, suggested t h a t  the  focus  f o r  t h i s  c r u s t a l  dis turbance was 

centred on the  nearby Umboi ( ~ o o k e )  I s l and  where a  severe earthquake 

with very numerous and p e r s i s t e n t  after-shocks had occurred. 

The next premonitory symptom of  possible  volcanic  i n s t a b i l i t y  

was reported i rom Manam i s l and ,  250 mi les  west of Langila. . 

Manam Is land.  

J . G .  BEST (1954) examined t h i s  volcano i n  A p r i l  and August 

1953 fol lowing r e p o r t s  of increased gas emission and luminous 

e f f e c t s  from the c ra te r .  The l a s t  e rupt ion  from t h i s  cent re  had 

taken place i n  1946-1947 when explosive a c t i v i t y  spread dus t  and 

l a p i l l i  over most of the i s l and  and a  blocky l a v a  flow descended 

from t h e  south-east  s ide  of the  cone t o  r e a c h  the  sea  between t h e  

v i l l a g e s  o f  Dugulava and Warisi.  < 
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Ascending the slopes of the termha1 cone, which were 

covere& mith loose asb, scoria and l a p i l l t ,  mGT reached the summit, 

He Pound two ac?iJoknlng craters which erere breached on t h e  eastern 

side, Each water contnltned one majar active vent and seconderr 

areas of hat ground, He reported (195%) "The vapour cloud rieing 

from the northern fumarole is emi t t ed  wtthout audible e f feots  and 

bftllowlj up effectively blanketing the greater port l  on of the watern.  

On the other hand, he observed that ,  "the southern vent t s  much more 

actltve, explosions from n t t h i n  the vent a t  f a i r l y  regular intervals 

( h a l f  minute t o  one mgnute) shake the crest and h u ~ l  swirling cloud6 

of vspour high i q  th6 air", Quite  appreciable aaounts of aulghur 

dloxfde were preaenf i n  the gas cloud, 

Problems of accessibility prevented temparatufe meaeurements, 

L o n ~  Island 

when examined by FfSRER (1939) and by BEST an8 TAYLOR in 

August 1952 no signs of volcanic act ivfty were evident, The small 

cone, near the  southern end of caldera lake, whkch mas evident on 

a i r  photos of 1943, was not v i s ib l e  i n  1952, 

On 8th  May 1958 a ao2umn of  smoke was seen r i s i n g  from the 

laland, Vhen examined by aircraft the following day a horseshoe 

shaped ~Pdge  ha@ been built  up above the  Lake l e v e l  by the products 

of exp'Losfve act ivity which was taking place, BES~(1954)reports that 

o n  the 1 2 t h  May j e ts  of black ash and steam were being thronn up by 

explosions a t  15 t o  20 srecond tntervals, Within 4 or 5 days a cone 

stantling 100 feet high and about 200 y8rds low had been f o m d  

, above Lake level, 

A nlght inspection by R.A.A.F. aircraft on f4fh Uay reported 

explosive e jec t ion  of incantiescent material at 16 second intervals, 

A second vent had opened up t o  t h e  north-west of the cone by the 19th 

of May and when inspected on 23rd May the dhensions  o f  the ridge- 

l i k e  cone were approximately 400 yards by 100 yards and 100 feet  high, 

The crater was inactive when examined on 12th June, Spasmodic 

act tvtty eont lnued, however, during the following months. The  l a s t  
i 

outburat was reported on 7th January, 1954, 

Sa Lot Andrew; 8 t pa it 

The only  earl ier  report o f  volcanic act lvi ty  in  the Admiralty 

Qraup refers t o  an eruption i n  the v i c i n i t y  of Lou Ialand in 1883, 
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No BeCa&la ape given, 

A t  11 p,m, 27th June 1963 a submarine explosion produced a 

column of vapour which emerged from t he  sea between t h e  i s lands  of 

Baluan and Lou, The associated disturbance of t h e  sea d i d  some 

minor damage on the adjacent is land of Pam MLdindian. On the  morning 

of June 26th a vapour cloud stood 2000 feet above the area,  and 

subsequent act i v i t y  consisted of explosions a t  i r regu la r  in te rva l s  

which "hurled j e t s  of black ash and l a p i l l i  severa l  hundred8 of f e e t  

i n  t h e  air." (BEST 1954) LaPge blocks of f l oa t ing  pumiae l i t t e r e d  

th-e 8ea around the aot ive  area. 

A t  nLght a glow coula be seen over the area and in tens i f  i- 

rzat ion of the  glow preceded exploa ion&, 

Seismic a c t i v i t y  associa ted with t h i s  erupt ion was of a minor 

order and scarce ly  perceptible on the surrounding islands, A 

I c o r m l a t  i o n  between s l i g h t  shocks and explosive a c t i v l t y  was not iced 

by BEST during the course of t h e  eruptions. 

Tbls  first period of a c t i v i t y  had ceased by 6 t h  July. 

.- Further explosions occurred d u ~ i n g  the ensuing months. The l a s t  

a c t i v i t y  was reported o n  1 8 t h  February, 1954. 

It, Bagana, 

, With  its viacous lava flows, dome-plugged c r a t e r  and 

frequent spasmodic explosive acrtivity, which of ten  produces glowing 

clouds, t h e  charac te r i s t  l c s  of t h i s  volcano r e c a l l  those Javat 8 

Merapt. 

F i r s t  examined by t h e  wrl ter  i n  f)eo, 1950, a Pew weeks a f t e r  

a pa r t i cu l a r ly  powerful explosive phase, Bagana's a c t i v i t y  was 

confined t o  t h e  emtssisn of high temperature gas, extremely slow 

movement o f  a leva flow on t h e  south-south-western flank and loud, 

deep-seated rumbles every f ' ew days, The f o r e s t  o n  the  eouthern s lde  

of the volcano had been f l a t t ened  b j  t h e  passage of a recent nu& f o r  

a d i s tance  of about 2 miles from the base of t h e  mountain. The 

f a l l e n  t r e e  trunks were or ien ta ted  r ad fa l ly  with regapd t o  the 

u ra te r ,  and t h e  bark of  standing stumps was bruised and p i t t e d  on 

the side faeing t h e  crater  but charring e f f e c t s  were not observeU, 

On 2 9 t h  February 1952 explosions from Bagana were reported 

t o  be sending ash clouds t o  20,000 fee t .  BEST found the erupt ion 
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a t i l l  in progpess when he v i s i t e d  t h e  a rea  l a t e  i n  April and, during 

a b r i e f  period of observat ion of l i t t l e  more t h a n  a ueek he observe& 

s e v e r a l  glowing clouds which oere  probabl r  of the  type "nu@& ardentes  

d 'ezploaions vulceniennesv. Samples of aah from one of these  nueGe 

nere  still a t  incandescent temperatures when o o l l e c t e d  about an hour 
2 

after depos i t ion ,  
- .  

Daily explosions were repor ted  a t  the end of June 1968, 

3n June 1963 t h e  voklraao was p a r t i c u l a r l y  noisy with loud 

roarfng an8 rumbling, A new c r a t e r ,  repor ted  t o  have f o r m d  on t h e  

nor thern  slopes producted a set'iea of ponerful  explo8ionai A f  night  

t h e  lava  i l o n s  moving donn t h e  s lopes  glaned b r igh t ly ,  Frequent 

e a r t  hguakes nere assooiafed with t h i s  act  i v i tg .  During July an8 

August more ponerf i l  explosions w i t h  h igh  dus t  c louds nere reporte8,  

P e t r o l o g i c a l  examination of t h e  l ava  from t h e  1950 flow 

suggests  a more bas ic  uornpoaition than  t h e  f l o n  r a a t e ~ l a l  examined by 

Baker (1949). The zoned p lagloolase  co tmt i tu tes  66s of the pheno- 

c r y s t s  i n  t h e  brown g l a s s  groun6mss and t h e  composition is t h a t  of  

a bytonni te ,  Olivine percentages ranged from one t o  two and t h e  

magnet i tc, pyroxene and hornblende constitute about 30$ of t h e  pheno- 

c ~ y s t s  i n  t h i a  porphyr i t i c  lava. 

SOLO!JON zsLAm 
J.C. Grover (1964) Senior  Geologiet of the  ~ ~ i t i s h  Solomon 

I s l ands  r e p o r t s  t h a t  i n t e r m i t t e n t  submarine a c t i v i t y  has been going 

an a t  one cen t re  for some yeara, It is situated south of Vangunu 

I s l a n d  i n  t h e  Nen Georgia Group, Lat i tude  0 9 ~ 0 1 ' ~ o u t h ,  Longitude 

157~57 ' East.  

. Numerow na t ive  s t o r i e s  of "fire on the n a t e r n  i n  l a t e  1950 

were unconf t rmd u n t i l  one n ight ,  15/16th Apr i l ,  1952, t h e  ZIV 
-- 

wBILTKIn n a i l e d  through a d is turbed  a r e a  of s e a  about a quar t e r  of' a 

mi le  diameter and narronly missed being engulfed i n  columns of water 

and incandescent m a t e r i a l  which nere being thrown up by submarine 

explosions. In Llay and June ~ X ~ ~ O S ~ O U S  wi th  heavy detonat  ions and 

roartng were taking place. 

"The nat ivea a t  Penjuku Vi l l age  ( a t  the extreme south-eastern 

end of t h e  picturesque Haroro Lagoon) f r equen t ly  observe t h e  

phenomenon, Sometimes it fakes  t h e  form of a dome-shaped column 
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of nater, aornetlms a column 0% greater  height, and frequently r i s i n g  

timushsoom* cloud o f  smoke. These l a t t e r  a re  accompanied by most 

v iolent  tietonations and sometimes by ea r th  tremors. 
' 

In l a t e  1961 small  tsunamis occurred frequently,  but theae 

have not ocourred since,  * 

Grover makes the  i a te rea t tng  observation tha t  nat ive d ive r s  

were unable t o  operate o f f  the  coast of an i s land tnenty miles from 

the aentre  owing t o  t h e  painful concussive e f f e c t s  on t h e  ear drums 

caused by the  submarine explosions. 

On 1 1 t h  November, 1952, t h e  t i p  of the  cone showed above t h e  

sea tn the  shape of a welded pi le  of  angular bloaks 100 f e e t  long 

20 f e e t  wide and about 15 f e e t  high. By December the  is land stood 

100 feet hlgh and frequent expz~sions were s ject iw incandescent 

material.  The Laland hod disappeared by 19th  January, 1953, but  

explosions nere ocaurring a t  two minute Zntervala. The next b y  when 

cf ra l fng  the area by aeroplane Grover aan explosions l i f t  "a white 

column of nater about 400 yards i n  diamter t o  a height of e e v e ~ a l  

hundred feet, Sea navee 40 t o  50 feet high nere i n i t i a t e d  and rol let i  
I 

out across  the  Pacific i n  everwidening circles," 

During the  l a t t e r  month6 of 1962 the  powerful explosive 

a c t i v i t y  which b u i l t  the  cow above sea level coincided with reports 

of an unusual number of earthquakes in t h e  neetern Islands of t h e  

group, 

m\rl HEBRIDES 
Ambrm, 

Over the  laet  60 years t h i s  volcano appears t o  have p~oaucea 

a cl imaotic eruption a t  in tervale  averaging about 12 years,  

When t h e  n r l t e r  examined it i n  Nov. 1951, ponerful explosive 

a c t i v i t y  had been taking plaoe over the  previous eleven months, 

Ash deposita on t h e  southern margins of t h e  islands nere not l ea8  

than a foo t  deep and i n  the  v i c i n i t y  of the aca te r  the depth of t h e  

aah was well In excess of 30 feet .  P rao t ioa l lg  a l l  the  nat ive 

population i n  the south had novea t o  the neighbowing is lands  of Epi 

and Ualekula. The influence of the prevail ing winds an the  

d i s t r i b u t i o n  of e jec ta  had l imited t h e  area of severe devastat ion t o  

the  southern port ion oP the  island. 



The activity had originated From the crater Benbow whioh is 

s i tuated on the south-western rim of the ancient caldera plateau 

occupying the centre of the Zsland. Unlike e a r l i e r  eruptions no lava 

flone wece assocf ated n i t h  the a c t i v i t y  and no external  'venge were 

involved, E j e c t a  consis ted of a highly vesicular black scoria  which 
in 

ranged in size from blocks a foot/diamter t o  sand. Huch of t h e  

material had a g l a s s y  surface and an iridescent aheen as  evidence of 

if s moulten sta te  of the t i m e  o f  eject ion. 

The ash Prom Ghe eruption had t h e  follo~lZng uompo~ition:- 

Fe2O3 

Feo 

ago 
CaO 

Ma20 

Bjo 
DnO 

T i %  

Oa 40 

n i l  

H z 0  + n i l  

C1 trace 

So3 n i l  

S (salphide) t raoea 

S ( t o t a l )  0.86 

coz n i l  

carbides traces 

Compared n h t h  an ana lys i s  of the lava from the 1913 eruption there 

f s  little variation i n  composttion. 

The VesLcular scoria consieted a l i g h t  bronn-green g l a s s  

(R.I.  = 1,587) nhtch contained angular inclusion of black glass 

(R.I. = 1.596). It contained phenocrysta o f  plagioclase,  green 

auglte, ol iv ing and magnetite* The plagioclase had a composition 

An4863 compa~ed with the labradorite composttion oi e a ~ l i e ~  s jecta. 

The records of an observer on the neighbouring island of 
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Paama suggested tha t  the  unusually prolonged and ponerfu3, eruption 

of Ambrym was accompanied by abnormal seismic ac t iv i ty .  Inves t iga t ion  

of t h i s  r e l a t i o m h i p  has brought t o  l i g h t  a very in t e r e s t i ng  

cor re la t ion  nhich n i l 1  be described tn a forthcoming pager. 

After 9 months quiescenoe Ambrym resumed its explosive 
.- 

ar t t tv i ty  on 10th Aug, 1952. Intermft tent  a c t i v i t y  ensured. The dust 
-f 

f a l l s  during t h i s  period were so heavy tha t  by November the 

- product ion from coconut; p lanta t ions  on the neighbour ing Leland o f  

Halekula were reported t o  be severely affeoted. 

A ma~ked increase i n  a c t i v f t y  occurred again i n  Uay 1953 when 

a p a r a s i t i c  cone on the north east flank of Elarum c r a t e r  also became 

act ive  and, later ,  a vent opened up on the  s o a t h e ~ n  s i d e  of Benbow. 

ROBERTS made an alecent of Benbow i n  Nay and repol?te& the  

presencle of l iquid lava  in the  cra'tes. This was the f i r s t  evidence 

of its presence, i n  the  c ra tep  s ince  t h e  c l imact ic  a c t i v i t y  of 1951, 

and it suggests t ha t  t h e  dust e jec t ions  of the  p~evious months nere 

due t o  the  lava column r i s ing  through t h e  debr i s - f i l l ed  conduit t h a t  

had been choked by material f rsm t h e  c r a t e r a l  collapse which Solloned 

t h e  c l i m c t  i c  explosions. 

Karua 4 

Kacua is s i t u a t e &  betneen the i s l anes  of Tongoa and Epi, It 

waa named after submarine . explosive . .. a c t i v i t y  i n  1948 and 1949 bad 

formed an Leland i n  t h f s  l oca l f t y*  E a ~ l i e r  history repor ts  the  form- 

a t i o n  of a sirntlar island here i n  1897. Har~aon (1906,). 

The a c t i v i t y  of 1948 formed a low island which was eroded 

away during the  south-east monsoon. More severe explosive a c t i v i t y  

i n  October 1949 b u i l t  up a cone of fragmental matertai one mile i n  

diameter and 300 feet high. This a c t i v i t y  died out in December 1949. 

Once again marine e ras ion  at tacked the  cone and by December 1950 it 

ha8 disappeared. 

On October 3rd 1952 severa l  l i g h t  explosions nere reported, 

but t h e  cone waa not b u i l t  above sea l e v e l  on t h i s  O C C ~ S ~ Q ~ .  

Submarine Erupt ion near Epi  Island. 

On 1 0 t h  February 1952 a previously unknonn submsrflnie Centre 

erupted off the  coaet  of' E p i  (16°41t8, 168O22'~). The disturbance 

was spread over an area of about a quarter  of a square mile. 
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ExplosSon~ threw pumice and ash hundreda of f e e t  i n  t h e  a l p  and a 

glop was seen over the area a t  night, The explosive a c t i v i t y  ceased 

on 17th February, About 400 square mileer of ocean were then covere& 

wlth a pumice n ~ a f t ' l ,  Boats could not pass between Lamea and Tipi 

is lands,  

Soundings taken before t h f s  a c t i v i t y ,  revealed a promtnence 

which stood 40 fathoms above the su~roundlng 120 fathom sea floor. 

Mr, W.3, Dallwita oalls the pumice an olivine-bearing 

andosite,  It Pa compusec2 o f  glass containing ghenocrysts of 

plagioclase,  pale yellow-green augite,  black iron ore anil rare o l i v i n e  

The plagioclase shows extreme o s c i l l a t o ~ y  zoning and has the 

approximate aomp~.eZt i o n  of labradori-be, 

Hatthen Islam2 
* 

On 8th O~tob€?r 1953 a paeaing ship s ighted a new land mass 

beside @@tt hea Island. 
- 

Investigated by the French naval vessel TIARE on 30th  

Oatober this nen land % .  mas$ m s  reported t o  c o n s i s t  of a basaltic 

ir 

rocks nhich rlas s t i l l  warm. 466 feet high and betneen 400 and 600 

yards in  diameter, it was s i tuated t o  the  west of Hatthew Island and 

connected with it by an' istZunw of sand 20 yards wide. 

A sm811 crater, from nhich a lava flon had descended, aaa 

situated on the north-western side of the ttconen. Ul ldly  acrfive vents 

in the crater nere emitting nhfte vapour and t races  of sulphur were 

observed i n  the v i c in i ty ,  

Yaeour. 

On Tanna Is lan8,  this volcano produces a mild strombolian 

type of ac t iv i ty  nhich has been described by E. Auberte de la Rue 

(1931) , 

1J.R BANNISTER who has l ived  n i th in  Lao miles of the  crate^ f o p  

same 20 years says that there has been no ma~lred change in a c t i v i t y  

during h i s  period of residence, When examined by the writer in 

December 1951 explosions awe occurring at the rate  o f  30 per hour, 
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