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1, INT20DUCTION :

As from 26th July, 1954, when activity at Tuluaan
Volcano was reported to be decreasing, there was a period of
quiescence until 20th October, apart from one explosion on 3zd
August, A signal received on 20th October from the Agsistaonu
District Officer, Baluan Patrol Post (Mr, B, G, Hicks) stated
that submarine activity had comienced east of the Tuluaan
Volcano craters at 0910 hours, and that it consisted of con-
siderable steam output with intermittent explosions and "ground
rumblings", No change in the activity of the Tuluman craters
was reported.

The writer departed Rabaul at 0700 hours on 23:d Octoker
and reached Bduan per Administration trawler "Poseidon' fxom
Manus at middsy on 24th October, Observations were maizda..
from the time of arrival until 7th November when the write:r
returned to .lanus per workboat, Ground inspections on both
Tuluman craters werecconducted during this period, and scms
additional information on their condition is given in thnis
report,

Previous ictivity in this area has been discussed in
reports by Best,” and no further mention of it will be wmade hersg

Negatives of photographs and Kodachro:e transpavencies
obtained from the July and October 1954 invesgtigeatiicns are kent
at the Observatory, Rabaul.

11, LOCATION::

The point at which mogt of the extruded h'oecls ~nnaemas
and explosions occurred was 2 to 1. mile eastv orf the Wog.
Tuluman crater, and about % mile east-north-cast of Hact
Tuluman crater, The positions of West and Easgi Tuluman cratew
and the position of the October-November activi*y woir2 plootel
on Chart Aus. O54 by the mastcr of the "Poseidon' Iir., J. Keusls.
These locations are given hereundcer:

Lat, S. Long. E.
West Tuluman Crater  002926'25" 147018 L5
East Tuluman Crater  002°926'50 14,7019 GO
Submarine Activity 002°261 25 1479191 20

These positions, however, arec not in accordance with
those determined with magnetic compass by Best and the writer
during investigations in July and October respectivedly,
Charts and maps of the area give different positions to the
islands, and there are discrepancies in their outlines.

1. "Report on Tuluman Volcano, St. Andrew Stralt, lianus
Sub-District," by J. G. Best,
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Best 1 adopted the co-ordinates of the active focus of
submarine activity determ.ned by an officer of the ,V. "2ulold"
in November 1953 as the co-ordinates of Tuluman Volcano.

These were as follows:

Latitude  002926,8's,, Longitude 147°19,1'E.

For the purposes of this report, a coupcite map hasg
been constructed from Chart Aus, 054, "Admiralty Islands,
Eastorn Approaches" (Ilarch 1944), and map S1L45-E1LEC0/60::120,
"lanus and Adjacent Islands," (scale: 1 inch equals 4 wmiles,
prepared by the U.S. Arnugy Corps of BEngineers, 1CLL,) The
positions of the Tuluman Volcano cratecrs and submarine acti—ily
have been determined from magnetic compass bearings taken
from Baluan Island and from West Tuluman crater.

Natives of Baluan Island statcd that the submarine
activity during October 1954 was in the samec position as the
original activity in June 1953, but this cannot bc verified,
r, Landman, A,D.0., Bauan, in.July 1953 gave the pczition of
the first outburst in a signal to the v lcanologzist as
"aporoximately four miles north of Baoluan in direction wiost
southerly point Lou Island," This corresponds to the pozition
of West Tuluman creter, and as the co-ordinates of cobmarine
activity determined in November 1953 arc approxinately thes
of Bast Tuluman cretcr, it is morc logiczl to assiins thet there
has been a migration to the east of the centre of ceotiviiy, and
that the last eruption occurred in a new arca,

111, THE NATURE OF THZ ACTIVITY:

[al

The recrudescencc of submarine vulcanism in Sh. Androw
Strait comienced at 0910 hours on the 20th October, 1S54, ab
a point about } mile east-north-east of East Tulw..  _.ates.
At this tine therc was a succession of violent explosions with
emissiong of large volumcs of stcam and vapour. The initial
activity was followed by similor explosions which decreascd in
intensity until the afternoon of 21st October when achiviiy
ceased, At 1500 hours on 22nd Dctober activity of a milild
naturc recom.enced, and continued until 5th Novemben | wiwn there
was 2 decline in the intensity preceding the cessation on ©%h
Novewber, It was during this second period that thce wriven
mcde the observations recorded hercunder,

1, Explosions and cinissions of large volumes of vanoir were
coincident with the arrival 2t the surface of the sea 7 Tomen
blocks of lava,

2. Although only a small portion of thc lava =~ . vag
visible above the surfacce, it was noticed th.. .uc voluue
of cmitted stcam apocared to be proportional to its sizo.

3 Preceding the arrival of a lava mass ot the surlaco
therec was an upwelling of water, Coincldent with its arrival
there was gometimes 2n cxplosion, when dust and rock fraguwenhs
A "
ove

sea level, The noisc which accompanied the explosion waz
comparable with the rumbling of thunder,

L. Although the arrival of the largcest masscs at the
surface did not always have a rcegilar periodicity, it was
discovered that their appesrance could usually bec anticipated
at intervals of about 10 minutes.

1, op. cit,
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5. Steam and ges cscaping from the lava mass formed

a whitc cumulose cloud which was carricd ~way by the prevailing
wind, while the mass itself slowly submergeds. When most of the
~as content had bcen freed, the moss disappearcd below the
surfnce, The time rcguired for this procedure varicd

accord.ng to thc ges content of the mass, but it was rarcly

more than 10 minutes.

6, Seismic activity was noted only when the writer was on
elther Ecst or West Tulwaan cratsrs, and those tremors coin—
cided with the cxplosions at the surface. There were no morks
on the records of the shock recorder which was installed at
Baluan which could be attributed to seismic activity,

T There weas very little evidence of gcoses other than
steam in the vicinity of the submarine activity. The fact
that the wasses werc approached only from the windword side

did not favour such observations, It was considerced tanrt
there wos o faint smell of burning tar on thc occasion when the
arée was visited on the "Poseidon", and during the soare trip
pntchos of yellow froth were noticed in the vicinity of Tuluman
volcano, It is not known whether the froth, prcsur~»ly forucd
by volatiles of sulphur or its coiipounds, claicnated from the
volcano or frem the arcr of submnrinc activity. The gases
sulphurctted hydrogsen cnd sulphur dioxide were detected among
gnses from Zast Tulumen crater, but only in very smnll nmounts,

8, Temperotures werc measurcd at the thermnl arca on the
south-west side of BZuan during the Octobcr, 1954 dinvestigatior
The maximum on this occesion was 94°C,, which is 72 a...u the
maximum rcecorded by Best in July 1953, The tempernturce ot the
thermnl orec on Lou Islond hed also increnscd according to the
nntives who uscd this ground for cooking purposes (verbal
report from Iir, F. Klocckham, Lorengau.)

Tempcratures on West Tulum~n croter, however, had
dccrensad, Those mensurcd at sen level on the inside of the
southern rim of the croter werc uuoo,, 4700., and 62°C,, the
latter being 14° lower than the meximum rocorded by Restv in
July 1954, As it wos not possible to induce the nativ-s to
tnke their canoe over the arens where gns ebullitior ..g
grectest, it wns only possible to obterin sea temperotures at the
northern cnd erstern edges of the East Tuluman crater, These
were 520C, ond 53°C,

The conclusion drawn from these observations is *that 1-va
wes being extruded from a new centre of actavity or from o voue
on the eastern side of Tulwaan Volcano, The lave, suddelly
chilled, broke up into ..csscs which were highly chorged with
gas and floated to the surface, That these masses reached the
surface ot red hent wns evident from wotching the ares <t nigat,
At the surface, with the sudden reduction of externzl ~ressure,
the goses escaped, sonetimes with explosive violene~ The
gnses, predominantly stenm, were intermized with .no stean
formed aos o result of the reaction betwecn red-hot lava and
sea water, to form whi.e cumulose clouds., Ag the gns escnped
the 1lava mass lest its buoyancy ~nd eventually sank. Pumice
was probably produced independently of these masses 2t the
point of emergcnce of the lava, and floatcd to the zurfrce, to
be carried for long distances by the sea,

1v, ADDITIONAL, INFONATION ON TULULAN VOLCANO:

(a) West Tuluman croter: Lava flows which werc at high temn
eratures during the July 1954 investigation- had coolel .o
normcl by October, and the tempcratures at points of gas
cbullition were less, 1t was noted that green algac (?) had
already attachcd itself to rock surfaces on the southern outer
edge of the crater,
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(b)  East Tuluman crater:s . This crater was inspectcd during
Ogtober, and a sketch map is included with this repori, Tho
western and northern limits of the crater arc made up of iwo
small islands composed of lava, the southern ond eastern limits:
are bounded by a much lorger island which 1is made up of ia
and pumice og indicated on the map. A ground inspecticn of
the latter island revealed that lava flows werc cssentvially tras .
same es thogse on West Tulumen crater, andt hat strong periricoal
crecking, convex to the south-ecast, had developed. ESmalle:x
minor fracturcs had formed across this section of thc island, o
were genérally set at right angles to the direction of
cracking, The elongate armm which stretches to the eazw »
the northern limit of the lava is composed of horizcmn®l DTS
3
1
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pumiceous deposits, It is considerced that this deposid ha
bcen 1laid down by the sea on lava flows which have sunk curiiig,
cooling and contraction,

The highest point on these islands is at the scuth-o
corner, and was about 10 feet high ~t thc time of the
investigation, The positions of thermal areas are suo
on the map, but it was not possible to obteoin tempcr. tures in ary
of these positions,

)
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Fig, 1l: Vapour clouds from blocks o
Takcen froo about 200 yords south-ecst
Lou Ieglend in background, 7

%

Fig, 2: Vzpour clouds ag obove
and showing West Tulumnn .

Flgo 35 :
st, and Wes

. photograph is trken from the eas
o crater uay be scen due west of the active

tolien from north-eogst
27/10/54

An explosion at 1310 hours, 27/10/54,

This
Tuluman
centerxr,
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Figure B

explosion at 1250 hours, 27/10/54 taken from
north-east e2nd showing to the west East Tuluman
crater and south-eastern portion of West Tuluman
crater,
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TiZ. Ha.
Fig. 5b.

Fig. H5a was taken from noth-east znd showsvapour formation

from two blocks which arrived at one surface simile
taneously. Fig., 5b, taken =2 few seconds later ghows
the arrival of a third block at the surface, Fig, 5

(e ] c
shows the vapour cloud at - minute later, 27/10/54,
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SKETCH MAP
EAST TULUMAN CRATER

0CTOBER 1954
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