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1. I:f\TT:.~ODtJCTI Ol'T :
~------'''-----'--

A.s from 26th July J 1954, '\tvhen activity at TultlL1an
Volcano was reported to be decreasing, there was a period of
Quiescence until 20th October~ apart from one explosion on 3~d
August. A signal l~eceived on 20th October frorn "b11e Assl.S·~·~ll~

District Officer» Baluan Patrol Post (I~l'1. E. Go l-lic].cs) stated
that SUb111arine activity had corru:.1enced east of t~.18 TU]11Y\'1.'1D

Volcano craters at 0910 hours~ and that it consjstcd of con­
siderable stearn Qutput "vi th intern1i ttent explosions and If E::ro'Llnd.
rurablings". No change in the activity of the Tul~~lEla11 craters
was l'1eported ..

The 'w-riter departed Rabaul at 0700 hours on 23=:c~ Octot~p~"

and reached B81.usn per .ldrninistration travlfler il.Poseidon li f::o''"'"
},11anus at midday on 24th October. Observations ij{81'18 r!1aJ.~ l~8.~,_l\.

frorl1 the time of arrival 'until 7th Noveraber \'vhen the vvrj,.iJo:'0
returned to ~.:anus per v'lorl{boat. Ground inspections 011 both
Tulurnan craters \lvereoc.onducted during this period, and S0f113

additional information on their condition is given in this
report.

Previous !ctivity in this area has been discussed in
re por ts by Best 9 and no :Llll"t he r rnen tion of it vvi 11 be 1118.0,,8 reT'e,

Negatives of pt1otographs and Kodachro:.le tr8n3p9:~~Cri~tes

obtained :frOTI1 the July and October 1954 inve st igs'L iCl16 are lt2 ~)-~.

at the Observatory, TIabaul.

11. LOC.ATION~
.........................__ -WI.................

The point at vlhich hlost of the extru..ded 'b' 801r q ~~\·~.~Q""n~.·

and explosions occurred was i to I. mile eas~ ot the ~~'c~
Tulurl1an crater, and about ~ T!lile east-narth-east of~ Ea[~t
Tuluman cratel'1. The positions of \Yest and East r.ru.J.1J~'-~l3.11 c~~·:at·e::;·

and the position of the October-Noven1ber 8.ctivj.. ~~~r IJirJr~:; plGGTrl::~~

on Chart .Aua. 054 by the rnaster of the "Poseidon': T.I:~(, cJ~ KerJslc;:,;~--.

These locations are p;i 'ven hereunder:
Lat .. s.

002°2b'f 25"
002 0 26'50 if

002026 ,. 25"

These positions, however, are not in accordance with
those determined with magnetic compass by Best -and the writer
during inv~stigations in July and October respectively.
Oharts and inaps of the area give di:ffex1ent positions to tl18
islands, and there are discrepancies in their outlines~

_..-_._-..,......-------_.........-_--..--......--~----_._.----...._--......----....-....:=---...--.-

1. "Report· on Tulun1an Volcano, st .. Andre'Vv Strait, IIanus
Sub-pistrict~n 'by J. ·G. Best •.
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Best 1 adopted the co-ordinates of the active focus of
8ubn1arine activity deterri1:~ned by an officer of tile r.=.v. \TJtl101d''
in Novelnber. 1953 as the co-ordinates of Tulurt1sn Volcano~

These were as follows:

Lati tude

For the purposes of this report, a COfllpCEite rl1ap has
been constructed frol"l1 Chart Aus. 054~ j'.\drl1i.ralty Isl.nn.ds,lJ
Easta rn Approac he a" (I<rarc h 1944), and rnap S145--EILr-600,!60 ..:~1?O,
t~ianus and Adjacent Islands,"· (scale~ 1 inch. e{luols 4 raile:S 9

prept.?,red by the U.S. ArlfW Corps of Engin8ers~ l~~L.~~-o) The
positions of' the Tulu111an Volcano craters and sU:Jrll8.rine el.cti-~"·~ ~,~r

havo been determined from magnetic compass be8rings token
from Baluan Island and from West Tulumcn crntcr o

Natives of Beluen Island stated that the subwarine
nctiv.ity durillg October 1954 VIE1S in the saIne posj.tion as the
orisin81 activity in June 1953; but this ccnnot bo verifiod?
!Ir. Lc\ndn1t1n, .J\.D .O.:J BEilua.n, in ~July 1953 gavo the pC3itioD of
the first outburst in a signal to the v lcanolo~~3t as
n u)prOXinlatoly four lnilos north of Belu[~n in dil"oction l!lost
southe rly point Lou Island .1' This corresponds t 0 tho pO:Ji t ion
of West Tulurl1an crete}.', and as the co-ordinates of C~~b:T.Cl~[~.nG

activity detern1inod in tTovernbor 1953 arc nppro~xir.1aJcel.y 'thCGG
o:f East Tu1ulnan creteI', it is fl10ru logicr.1 to aSEnl.1~l.J tJ'l2."G there
hns been a migration to the east of tho centre o:E o.ct~ .. ·vj_·i.~:/·:t and
that tho last eruption occurred in a new 3rC0 8

The recrude sconce of SUbl110 rine vulccnislTI in st ~ ). 1J j.~:\~;VV

Strait co.rni.1811Ced 8t 0910 hours on the 20th Octobor j 1S:54~ at
8 point about -} rnile o8st-north-onst of East Tultt-~~v,~- _,t':".ltG~:~

At this tir..1e thero Vias n succession of violont expJ_osions vv:~th

elnissions of large volumos of stO[~ln ond vapour e T118 :!..lli"~~~Ql

nctivity was followed by simi12~ explosions which decreusod in
intensity until the afternoon of 21st October vvhOD GC":jivi-~_<!

ceased. At 1500 hours on 22nd Dctober activity o~ n mili
n2.turo rocon1.LlencQd, 2nd 00 ntinued until 5t"h Novor~·.:lJ0:(i. \:~.:-C"i.~~1 there
V{rLS e declino in "the intensity preceding tho cess:~tinn O'J '.;·~~,11

Nove~nber. It YfC'~S during this second period thnt t110 \Iri'l~O):

~~de tho observations recorded horoundor.

1. Explosions 8nd olnissions of Inrge vOlU~'ilOS o:f -r.J8Q0'1_1:: "~vere

coincidont vvitll the ~,:rI"ivQl 8t the surface of the ser.'. ,,,,.-C l r"'''''N~

blocks o:r lava.

2. Alth.ough only [1 sm211 portion of tho lnva .,'~r. J l.-j"C.S

visible £tb ove tho sur:C8CG, i t vvns not iced tt ... "L ',I (j.G VoJ_unl8
of omitted stuam ap)cared to bo proportional to its si~G~

3. Preceding the nrrivnl of n lave.. n18SS :;:t tho su:::nco
thore was an upwolling of "VvntGr. Coincid8nt vvith j.ts r.:r~ ..L~/[ll
tt101'1e was sOTI1etimes ~n explosion, ~vhon (lust ond 110C~C f11 C.2>·11erl'"Gs
1Jvore ejected to hei2hts of goner8lly loss thn11 100 fecit above
sec level. The noise \vhich c.ccorl1p8nied the explGs:1.o~1 "VD.]

comp~rcb1e with the rmnbling of thunder.

4. Althou~h the arrivGl of the lcrgcst ~nSSGS at the
sUl"lf8ce did not olvv"o.ys have a rog:~~18r periodicit~.\l~ j~t Yv3S
discovered thnt their oppeoroncc could usunlly bo ~Dticipated

at intorvQls of about 10 minutos •

,------
1.. oPe cit.

._-_.__.-----_.----------------------
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5. steom and g~s escaping from the lava. mass formed
a 'Vvhito cun1ulose cloud \vhich vvns cnrriod nvVUY by the prevailing
vvind, vihile the lTICSS itself slovvly subnlore:od. <' Whon lllOSt of the
~as content h2d baen froed, tho mess disnppeorod below the
surfnce. The time rCauirdd for this orocoduro v8~iGd
8cc:Jrding to tho er.s cont0nt of the mG~s, but it VIetS rcrGly
more th~n 10 minutos.

6. Seismic activity W8S noted only when the writer WDS on
e i the r Ees t or \'Vest Tulw-~18n ero tor S,j Q nd thu se t rorl101'S co j.D­

cided with the Qxplosions at the surf~ce. There woro no m~rks
on the records of the shock recorder which was instcllod at
B~lu~n which could be ~ttributed to seismic 8ctivityo

7. There wns vary little evidence of gcsos oth8r thnn
sto8m in th0 vicinity of tho submnrine nctivity. The f8ct
th['~t the ll1Ctsses v1G~0 0. ppronched only frora the vyind"~;-J~I.1'1d side
did not fovour such observntions. It was considorod th~t
there w~s ~ fnint small of burning tcr on tho occ2sion whon tho
Qr~f1. vvns ViSlted on the "Poscidont' ~ nDd dllring tl10 Sf1.r:~o trip
pf).tchos of yo11ovv froth wero noticed in tho vicinit:)T of~ 'IiulurriQn
volcr.no. It is not kno\vn vvhothor thu froth, proetl!r"c-.''''ly forrllod.
by volc.tilcs o:f sulphur or its cOL!pounds~ Grnf'.n~ted fJ..'10:~11 tho
volcr:no or fr"rnthe Qror~ of sublnnrino nctivity. rrll0 gnses
8ulphuretted hydrQ~cn rod sulphur dioxido wore detectod nmong
gnses from E8st TulmTI8n cr~tGr, but only in very sm~ll nmounts.

8. Tomperctures wero monsurod at tho thormnl ~rGQ on tho
south-west side of Bdunn during the Octobor, 1954 ~nvostignt4~r
The Ii1DXimum on this occc.sion ""vns 94°c.~ Yihich is 7 J Cl~-,vvV tt10
mcximum rocordod by Best in Jul~.r 1953. The ter11pGr~tlll'10 f'.t the
thermf.',l c.ree on Lou Islcnd ho.d Dlso incrof'.sod nccord.j.D[~: to t he
nntives who used this ground for cooking purposes (verbel
ro port frorn IIr. F. KIa ckhcIn, LorengClu.)

Tempornturos on West Tulum~n cr2t0r t howevor~ h~d

docro~sod. Those mensurod 8t sec level on the inside of tho
southern rim o~ tho cr2tor were 44°c., 47°0.

9
ond 62oC~~ tho

lattor boine 14° lov-ver thnn tho In~.ximull1 rocorded by 5es'c j.n
July 1954. As it \ives not possiblo to induce tho nClt:i.·p,",~ to
t~ka their ennoe over t11e nref'.S where g~8 ebullitioY' ~~L'S

gre~test, it WQS only possible to obtcin se~ tompdr~tures nt the
northern end erstern edges of the East TulurL1~1n cr8te:n~ TtleSG
\vore 52 00. C'.nd 53°0.

The conclusion drnwn from these observ~tions is that 1~v2

'Vvr.s being extruded :frolu Q nev'! centre of nct:Lvity or f;'~:'=;fl Q VCLJtJ
on tho e['.ste~n side of Tu1uE1f1n Volcnno. The lr,vc., 2:"l.l~_CC~.. ::,.y
chilled, broke up into .... [:S808 'Vvhich \tvere highly cco.rsed vri th
gus ond flonted to the sur:Ence. Thnt these rnnsses 118c.ched tilO
surfc.ce c.t red he2t Vins evident :from ""Ye.tching the cree ~~t nigl1t o

At the surfnce, with the sudden reduction of extern~l ~~essure,

the gc.ses esc~ped, SOfaetimes v~ith explosive violenr" IJ:he
g::.se·s~ predominr:ntly star-rl1, vvere interraiKed witb. wLlv s-::e~Jl1

:formed os c resl~lt of the reClction betYleOn red-hot lrr''?[~ 2nd.
sen w2ter, to form whi~e cumulose clouds. As the g~s esc~ped

the 1~v3 m8SS I.at its buoynncy ~nd eventu211y snnke Pumice
wns probcbly produced independently of these masses ~t ~ho

point of ernorgunce of the 18vc.~ ~nd flontad t'o the ,3u,y-fn.ce $ to
be carried for long distnDces by the 88n,

IV. ADDITION-,~L INFOI~~~\TIO~T ON TULUI.iAN VOLC~ANO:
_.........-..-.~ ..~,..4' ..._.._.- - • • • _~ __ ............-..-.~

illL.- -\Vest. IUlul1}on c.re-tor: LGvn flo~vs v¥~ich Vv8rtO at hig~ teJnn.
err.tures during the Jlliy 1954 investlgnt~on" hC'~d coole'} vU

norm~l, by October, RDd th'c telnpcrature t1 at points of gas
obullition were 1ess~ It was noted that green nlgnu (?} h8d
81re8dy attached itself to rqck ~urf8ces on the sDuth0rn outer
edge of the cr8ter.



p

-4-

(b) .. .f!i_C}~t .T.J11ume.n c:r~:.· This crater was inspectod du:rj~ng
O~tOb6r, and a ske tah rnap is inc luded vvi th this 11 0 por(c " if ~:Q

westorn and northern limits of the crater arc made up of two
slnall isln·nds composed' of lava" the southern ['.nd e8ster11 J..:1..:~.11
are bounded by n rl1uch lr.rgur island vvhich is n1ade up of 10.\7(:1

8nd pluni,ce os indicated on the map. A gro'Llnd inspectj~c.n o:E
tho Intter islnnd rev82.1ed that lava flovvs Vie11 0 cssenti8~L.ly t;:-.3
san16 88 those on West Tulun18n crater, c~nd t l1a.t strong pellj",I~:~.3;.::::~1

creckinSg convex to the south-enst, had devoloped. 8E811e~

111inor frn.cturos h~d forlued 8cross this section of tho ~.f~J_3r:j9 ~-.C·

Viera genoI!811y set at right e.ngles to the direction o:e L~2;jO;7~
cr8cking.. The e longRte arm vvhich stre tcl10S to t te e a3t :(1~C;1~1

tho northern lirni t of the Inv8. is cornposed of horiz()~l~.::lJ' b=c...:., .....
puraiceous deposits. It is considered thRt this depo3~.·~ 11.c.13

boen laid davin by the se~ on laVA flOV\fS vyhich hAvo sD_nlc c_tl:ttl·i~~.

cooling and contraction.

The highest point on these islands is 8.t the sc:).ttL~~<;[L3~ti

corner, and was 0bout 10 feet high ~t tho time of the
investiSfltion. The positions of thern1Al areas nro G:1C/Y:1

on the n1f1p, but it vvr.s not possible to obtf'.in tenlpC'J:' .. ~L~lles in flr~;

of these positions.
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Fig. 1: Vnpour clouds from blocks of flouting 1~v2.
Tskon fr~~ ~bout 200 ynrde soutl-e~st of 0ctivo contre,
Lou Isl?nd in b~ckg~ound. 27/10/54.

Fig. 2: V~pour clouds [IS c.bove t:::wn from north-e2.st
~nd showin~ Wost Tulum[ln cr~tur. 27/10/54

Fig., 3. - n explosion .::t 1310 hours ll 27/10/54. This
photogrcph is tikon from the e~st, snd West Tulumcn
crcter ~ny bo s~on due woct of tha ~ctive center.
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An explosion at 1250 hours~ 27/10/54 taken from
north-east end showing to the west East TulmTIan
crater and south-e as te rn port ion of We st. Tulml1fw
crater.



•.•<. :2i[;. 5a •.

Pig. 5b.

Pig. 5c •

..

Pig. 5a was taken from noth-east end showsvapour formation
from two b1oc1\:s which arrived at one surface sj.mi1­
taneously, Pig, 5b, tp.ken a few seconds later shows
the arrival of a third block at the surface, Pig. 5c

shows the Vnpour cloud at ~ ~inute later. 27710/54.
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