N W+

,.4
ts
i

COMMONWEALTH OF AUSTRALIA,

DEPARTMENT OF NATIONAL DEVELOPMENT.
BUREAU OF MINERAL RESOURCES
GEOLOGY AND GEOPHYSICS:**"*

RECORDS.

1955/76-~

* NOTHS ON VOLCANIC ACTIVITY AND THERIAL ARFAS

IN TIE D'ENTRECASTEAUX ISLANDS

by | NON . LENDING CoPY
L v : ~ NOT T B REMOVED
TR »_ \ FROM LIMARY
e A - G._A. Taylor.,
y ,
1.

g |
y

Canbe: : :
berra, » ‘ August, 1955



. e g 8 e G e g po e f w4 gt oeery £2 4 N e
AT T YWY OATITC ATV AT fé“?._pv:_&,ﬁ, AREAG
$% /‘ﬁ ' r R -\[ - LAY " = . L L :

¢ e TS v oy e et ¢y .
TH_SIE DT GOV AT AT T

vy
Q.L Sy 'I‘,‘E'iylﬁt‘c

Records Fo.1955/7T5.

. OITEITS
-~ INTRODUCTION -
' RECENTIY ACTIVE CRATERS

Loenonal Cratep
:Oiau.cvatev
. Dobu Islend
THERMAL AREAS ON FERGUSHON IGLAND
.The Deidei Areca
Evidence of chenge in thermnl area
Temperstures . | |
Atunapsora 1
Iobul River | |
~ Northera extensions of the Doidei ares
. ' Rede | B

Ismelele
~ Kelo rslo
M“RHAL AREAD OX GCODEROWIH ISLAKD
Bolu Bolu |

THERBEAL ARTAB O NORMANBY ISTAND
TIFRMAL AREAS OF DOBU ISLAND
SEICKIC ACTIVITY

- . CURCIUBION AND RRCOKIUENDATIOND
H .
REFERBHCES

-Lova from Lomona Cpntele

N PLANQ.- Fige 1, Pergusson &nd Dobu Islonds -
. % ~ showing reccutly nctive craters and '
B = ;w%_ thermsl oress

\, Flge 2. D'Intrecostesux Islsnds ahawing
\ Recent Craters and-Thermal Aress. .

LB T R T T - - Y T N N O N ST T TR TR S CURNE - S VRPN Eg

APPEFDIX = Petrologleol Description of Recont . .



e el /L

WRIIRR L,

e LS

PTG O VOIGARIC ACTTVITY ARDY O TRIA, ST g
—

TR rvent T $oyTraT T em s g rHer s oend T,\»\ - ﬂr-;.i{.‘,
ER L i it 4‘,} ST, | R AT I I

TRODUCTTOF

The following notes include Informatiocn derived from
two brief visits to the D'Entrecastecux volcsnic srees, one in
Juns, 1651 end the other 28th « 3Gth June, 1955.

The D'intrecastescux Iclonds lie close to the north
conet of erstern Popuse The three moin islends, Coodenough,
Yergusson, end Formanby, have & basement of reglonnsl metduorphle
rocks lntruded by minor lgneous mssues prsngltg Lo composition
from gobbros to grenites. %hese older pre~jiccene rocks are
covered in mony ploces by younper voleonic rocks to which &
Pleistocens ege hes been sttributed.

: In the short known history of the islunds there vre
no reports of volesnic eruption in the region. NHor is there

any cvidonce of such sn event in the legonds of the locsl
natives. Examination of the sres, however, reveols volesnic
cones in such & well preserved physiogrophic condition thut

L1t seems unwioe to consider them extinct. They have obviously
beon sctive within very recent geologicnl time snd regsut events
{n the Papunn volcenic ore, of which the D'Enirecostetux vole-
snogs eppesk to form the eastern extension, susgest & new
mobility in.this zZone, shich focusses our ettention on the
possiblility of resctivation in this group.

In 1943, o new vent was estoblished by powerful
explosive sctivity at the foot of the Goropu mountoins. Lews
than 100 miles eway and towoprds the porth enst end of the apc,
Lenington erupted in 1551, These eruptions were preceded by
three unususl mojJor tectounle eaorthquakes, the eplcentres of
which eppesr to e slong the plone of ihe velcenle 6pre. This
suggests the pousibility thot the eruptions were {riggered by
speciol conditions of reglonel stress. The reports of fupther
enrthgunkes eround the D'Intrecactesux Islsndas suggests thot
these stress conditions are persisiing.

The most recently active volernoes in the D'Entrecosi-
eaux &re locsted obout the ssuth ecosiern portien of Fergusson
Islond. Thoy consiot of n series of ¢raters snd cones beginalug
nespr Sebutuie Pry end extending south to Dobu Ialnnd. The nmost
clesrly defined ond possibly the most rocantly setive crotors
sre:=~ Lomons ¢roter south of Gebutule Doy, Oleu crater in the

v centre of the peninsuls, which for convenience we chell oull
\ the Rums Bums penivsuls, #nd Dobu Isluand, Between Clou snd
Lamons corsters an 6red of broken couniry éppeers 10 be & complex
‘woleenic pile counaleting of numerous cones el lava Llous.

meénn grater.Lotitude 099 364'6, Longltude 150? 534 'E.
'\, Loanona crater is erronéously meprked on the militapy

mep es Kums Nums croter. The notive nome, Lenons, wesns cooking
pot% )

Accesa to the eprater 1s golned by o rouch track
leoading from & cmall coastol village cost-gounthecnst of it.
About on hour's ¢limd brinze one to the top of the low rim on
the southern side of the crotere 4 natlve truck extends anlong
the open greas-covered section of the rim on the south-etsliern

“gide of the cratere A good view of the interior of the cpotep

osn be obtoined from this trocks

The crater is & sheepr-slded, slmost clreulap, covity
set to the south-scuth-eust of the sumnit of the cone, Thus
1t {5 dominated by the northern ond rorth-vestern walls which
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ere pevernl hundred foot highor thon the south-enst rime The
heirht of 1he cons lg sprrorirmntely 1,650 feets The veprticol
wallo Locing the southi-cnnt rinm hnve 8 curiocus passive unboedied
aprearanee te A they were conponed of & homopenecus PocK.

This stpucture susscated thod present eroter moy hove been
formed by @ powerful explosive cruption slightly eccentric to

e mossive plug which hed ccmoletely setiled up the originsl
erater of the volcuano,

: 7he floor of the crater is covered with dense
vegetaticn. Roin forest is the predominant covering bul nssp
the bage of the south-ecostern wall 16 on open glode where a
swomp heg formed since 1t wes lest inspected Lfn 1051,

Fo thermsl points sre evident ia the croter.

The south ezstern part of the cone appesra {0 be nade
up essentially of Cragnmentol mntericl which &8 genepally finoly
divided. On the top of the rim smoll anculap blocks of & 1light
celoured trachytic lava ape commion, but for the most part she
eoh 4o finc=-grained asnd non-vesiculsare On the lower slopcs
lepge blocks of block volernic glass @pre commonte These: obsidian
biocks sppeny t0 be nn older lsvoae The traechytic love is '
described in the sprendix to this report.

otau_Grater (Lat. 09%411'5. Long. 150° 613'E)

Cing ceroter i8 gitunted within the vemnsnts of @
rogped cong west of the Nums Runb mission stotione The southern
wnll of the craoter rises to & heizht of over 1200 fect and the
remninder of the come appesrs 1o conclot of @ group of bills
end ridges on the northern alde rlsing to @ meximum Lelght of
gbout 8GO feet, The exoct lecation of the cerater wog nol
epporent until the atructure wes viewed from the sir. Then it
was surprising to find its position merked by whot appesred to
‘be 8 quite extensive love Lield which seencd to be ocoupying
the bowl of the arater, The surface of this dork mess of lave
sppenred $o0 heve little in the wey of soll cover and the
socsttered vegetatlon wog limited to socattered trees,

b

“hefntate of preaervatien of this lova moss suggests

8 very recent origine

Dobu, 1g1nng (Lot 09745' Long. 159°5~')

; This volecsnic islsnd sppeors to be mnde up of
predominently frogmental moterlol originating from & vent in
epproximntely the ceantre of the islrnnd, Like Clou, it hos @
regzed 11l-defined cone structure which nss probobly been
produced by the destructiveé activity of cither nigroting vonls
or explosive cruptiocna of grent violence or bothe The northe
eastern hillg on Dobu seen t0 be the lapgest rennant of ithe
014 cone. It rises to bbout 900 fcet. )

The only pors of Dobu examinced in detodl was o ¢liff
gection on the covnt nerp ithe villoge of Hurdsioe It roveoled
mossive deposite of fragmental meteriel not unlike thosc apround
Vulesn ot REobaule The rogk types ronged from light colourcd
troohytic=-looking lavas to bleck volesnic flacse

The very limited thermal points on Dobu Island are
degcribed below,

© THURMAL F“ﬁ O FEROUGEOH TELADND

Perguseon islond condoins the most extensive theprmal

- areos in the groupe Deidel ot the buse of the Huma Nunma peninoull
end the Jomelele crea on the western side of the islond ore the
lnrgest orette
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The Delded ipen

The Dodided oron i3 ronched by following o Trock
slonyg the westera side of Lhe Nusnt wsn penincula,  Juss
beyond the most northerly villsge, where the cosstol pangroves
begin, the trock turns inlond from Xedidis Boy sod rouchly
follows the course of the Honswouna Creck. Fiftcen ninutes'
galk Crom the bepob the trock entera the thermol ares. (oee
fige 1 zZone (l))o

Bolling springs, smsll reysers, hot pools, vhite
ainter terrnces, ond mud potsz sre secttered over o sporsely
vezetsted aren of grasocs sud stunted pandenus end paper-boark
gun treecs. The ores covers seversl ecres ond appeors 1o consist
of tmo adjoining elongete zones orientated very roughly enste
wests A heedgater bruonch of the Hanowanms Creck appenred 1o
form 2he northepn boundary of the aress, The natives ¢nid there
wes no cetivity beyond the streoeme %0 check this ctotenent
would huve reguired considersble time ood esreful oxplorations
#uch of the ground is undermincd ond superficiol crusts of
siliceous nmeteriel cover gquormires of hotl mud.

All the Bolling kpriugs observed in the nain sctive
srene produced & cleer golive wuter mhich wes heovily chapged
with slliceous motericls ¢herp lips of sinter often form sround
the mupgin of bubbling pools ond below them, with Lfuriher £o0lio
in temperature, exteusive terroces of shite sluter ore depnoitede
gerops of vegetotion lying sround the pools ore repldly Lelng
repleced by silics snd the spoiter sonce around the Bmoll
geyscra are ususlly covered with foneiful botryoidol ond
interlsced patterns of crystnlline slliceous molerisl.

Evidence of chonge in thormsl orcs.

In the most northerly eares gitusiced between the
besdunter brsnchos of the Honpwang Oreek some chounges hove
tnken place within the lasgt twe yeargs The msln goyscr is now
dofuncte The activity hss moved inte on odjocent fisoure which
has opcned up on the southern side., Vigorous oposnodic chullile
lon proceccds Lfrom the fissure thropghout cbout Lorty yords of
1ts length. It trends roughly £55° Kegnetio Bearing.

gouth of this flssure opein, oud eroculing the Qoeoss
trock to the northern ares, is onother ficewre trending 280%i.
Gome movenent appears to hove slso tokem plsce hepey, bul the
evidence for Lt ia less conclusivo.

The opening of the Lispure andjacent to the goeyscr
geemns to hove token ploce withian the last two yeors. The noin
geyser wop setive in 1951 end ¢he interproter, vho Sceumponied
us on the inspectlon, claimed that it wog netive when he 1oot
vislted the orea with Hr, Justice Gore. The date of this viesid
i1s not kooun sceurstely but cop e26ily be cbicined from the
Juigoe It 1o possible thot the very numercus esrtaguokes felt
on the Kumdt Wuma peninsuls in Cetober and Decwmber 153 caused
the fissuringe A vogue report that flssuring hod tsken placo
in the Deidel srea wos recelived ot 7sd Al in duly, 1804,

Gome of the temperntiures pocopdod of Deidel were a
1ittie hizher thon any proviously recopdcd of thormal apcog of
this type in the Territory. A tenperaturc of 10890 wos pecorded
at one point nesp the Lissure ond it wos repeeted of enother
point which looked sg 1€ it moy hove subierpanesn connectiiond
with the lissurce Some doublt exists 6o to whether such resdlinzo
can be considered sbnornonl £oP Zoeyser GPonde
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_ <even poinis vore morled with stokes ond ounbereds
The finnl checli rerdin g ore tolow,

o 2 - ~f
H0s 1 AR 15',}%3 1‘{:’“9{:

. Foe 2 202% 100% 100%  102%
..+ 3. 18 1009 1028%
SRR 4 - 80°C :
5 00°% - ‘ |
6771029 105% 102% .
ST 102%

The irregulapity it the rendings is probadly due io the feot
thet ebullition rote is cpognoedic snd the more vigorous releose
3L ges from the vents produces 8 bisher temperature readliuvge

ngpnuﬁﬁva%(acé:fzﬁ,\; point (2))..

~.../ A% the heed of Fums Fuma Doy nes? the ond of the
beooh rannlng slong the ernstern cide of the peninguln, & soples
of hot eprisgs enmsrge Lrom the boee of en old love Llows The

“onotives use them for cooltinge The woter is clecr end Qo

digcolorsticn is preduced in ihe mem, Tempereiyrés of 859
were recordsd 8% the moin cooking spring ond 9270 6f & emcll
spring emerglog frem @ hole in 8 nenrby Pocke e

A small sireem which erosses the bench ncsrﬁy'hsa f

temnerntﬁre,or 40°C, The nuotive nome for the stroam is Cowwalle

ulo'ue

B ;ganaR,(s@e.fig.li'point ()

Purther south & lnpger stbe&m entors s logoon forrcd
zgoéha mouth of the Isbuire Temperastures-in this sireem vwere
& * » . . N | . B

Eortbern extennions of the Doidsi ares, | . g

On deptrding Lfron Ecn Als the Coteling pilet wag
requested to extond hils tokewoff circull go o8 fo Dy over the
brge of the Hunp Humn peninevlo. This belef plinpse of tho
country north of the renlusulo pevesled widogprend axteonsicrs
of the Delidel oren vhich hove bitherdo been unroporteds The
inrzest thormal pointe appenyel to 1io roughly nordhecnot of
the Deidel sren (see Lige 1 point (8))e Other thormel poinls
were secn in the hills porth of Atunupors {point (4)), oad ons
polot was situnted noep {he suumit of oue of the nmountoeing -
north=ecnst of Atunopors {soint (8))e Fesitioho of these points
on the osogompenylng mep are veory approximate. The whole thornsl
Tegloa hse boen poushiy outlined ou the emnll recle nop arxd
ealled the Deldel fhermnl ared. ‘ i

A GClose inapection of this ores will undoubledly revesrl
ather\arnns. o

Jode.

Feopr Node on $ho south coast of Tergascon Islend,
notives report the oxistence of wnfm springe

Jonmelels

The extensive Iomalele thermnl aren is situnted noow
the mopgin of Geymour Rey on the wealern coant of F@rguszan.¥
Very numercus solfararas, hot springs, nud pots sod gmall Inkas
cover nn ares of sbout @ squove nile. #dwopds (1060) found
evidence to susgest thot the sctivity wos dug to an underldylng

megme which hed originolly produced flssure flcvs of leve in the

orens Mo could £ind no crater or evidence of recent explosive
sctivity. ,
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A thormel orer 46 roporisd neopr Didisu, sbout dtve hours
wnlk engt of Kolo Kolo on the norih-mest covnt of rFergusson
Islonds, Sulphur and othep solfsteric muteriols ore scid to be
dapogited in the arcae » o

TIERBAL AREA ON GOOTEVOUCH ISLAR

A varnm gpring ond gos ebullition point is reported
on the bench erpd of RBolu Bolu, It iz covercd at high tide.

TITREAL ARGA 0T NORMANRY I0LAND

The only thermmel point reported on this islond ig
south of Cewataltal on the uorih cosste Hore the Dusslals
river which doscends fron the Bucbwese or Lenum mountsin ia
soid to contain hot and cold wolere

TULIAL ARRAS O DORY TSLAN

e

Two gmall werm spriogs on the beach & Lew hundeed
verds esst of lurlsin villege were the only thermsl poinis
ezomined ot Dube (8@e fige 1 point (7))e The villege notives
did not know of pny oihers.e 7Further engulpy by Lire (roves
brought to light the fret that on ebullitlon point exisic in
the ses off the polnt west of Dewisis villope (8). Hr. Groves
whs nlsd inforned by & nmicsionopy on Dobu thod 8 thermsl &res
exictod on 8 hillside uenp Gopomole Tho nntives used it fop
cookinge The locntion of Wopsmol is not shown on the military
mop 20 its position ie not plotted on the sccompnaying miDe

CTTISHIC ACTIVITY

when comprrod with other sress in the Terrltory the
esgtern end of Papus oppesrs to be pelatively deod from the
selsmic point of view. The &vasilable moteriol fron iuternstlonad
seignie dbulletins revenls very limited tectonic movement over
the last 40 years. Hajor earthguskes whose eplcentres sre
cloge to the Popusn voloanic ore sre 88 followus-

Dote _ Ynicantre
Lote B¢ - LONZe To

21, Bald . BeB ' 149.0
11.10015 gnﬁ 1‘3&7.5
29,1017 Beb 349.0
21e 3,10 8.5 ’ v 149,80
1061199 God 148,9

Te Gedl DT 1510
8201047 100 151D

On the sssumption thst these epicentres are reosonnbly
c¢orrect the brond ploture supgested by these evente is first o
build-up of critlecl siress conditions ot the weslern, licunt
Lomington end of the are during fhe 19131519 period, then 8
hictus for 20 yenro. In 1908 tcctonle movement bognn 6g8in,
this time in the centre of the asro neor the iit. Victory aroa
ond in the following two yesrs the eurthounkes focol moved casd
through the D'Eutrecasteaux end of the are, The unusuol
movenent in the erstern end of the are ig peraicting.

v
A,

kY It wona observed esrlier in the report thet the

regionnl siress conditions indicnted by the three 1959-41

esrthqunkes may besr some relotionsbip to the erupiions at
\ ) .
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A - - intensity 3.

7eBBS - = - %es Ale 10 shocks

848,55 - - Feoo Ala 235 chocks.
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on the rather doubiful assumplion that the majority

of these esribquokes asre not being feolt elncwiere in the group,
the movements, which fre c¢susing most of theoe shockey Gppoup
t0 be origzinating from focl, around the south eonastlern end of
Fergusson, OGome support 1o this view is given by the doscripéion
of the type of movement as sharp, short shorp and veriliesl,
for these chapocteristics ore typicnl of the very local shocke
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Thr Ingt thiat neny gulte mild shoeks ore folloved
by vrry nunoreus oftershicethn godun o pother umsunl fevlure
for vorial teetonle enplliguakon. The most striking cdonple
of this chorocloristic la the cerles of euwnll LﬁPﬁhﬁlibe
which occurred 84 Sebulugomws on the end of the Numn Kuna
peninsula during the fortnight endiog 26th Decembor, 1863,
Lven the moct recent esrthqunkes beginning on 3Slst July hove
gome slmilerity in the generel fentures of their pattern, for
the m&in shock peok, chupngteristic of the normal tectoanic
earthqgueke, is supplemented by a series of ralmtively minoy
shioCkae

CoNGTHSTOR AN RECOISTIDATIONS,

"Both regionsl snd loctl seisnic’ devele;menta in

‘pecent yearn sugpest the poseibility of volernic resctivation

in the D'Pntrec”ateaux Islnuds, However, volennic eruntions
do not favarisbly follow "eelemic storme” of this type, sud
gvidence of developments 0t © gpecific cenire ceems meeLssry
before considering that sm eruption is iuminentes

\ It is suggested thot Lir. Croves should seek the
closest co=-operntion with locol Furopcens in reroerting esrib-
queke phwnomuna. Volcanice cnrthcusnea are u&ually nr&ﬁsmi ted
through & very limited scotion of the enrth's cruet ond ore
reraly felt niore than o few miles from thelr focus. Deteiled
reporting of the frequency snd intensity of leocul enrihguonkes
would asoist in lecnlising the source of the disturbanceg,

| The instslletion of 6o earthquoke reoopder obf Fsz Ala
would produce recgords which could be used as & besis $0 essess
the importance of eaprthguake reports Lrom other ports of the
distirict. .

: The composition of the lsva snd the nsture of thc
edectﬁ in the grea iundicotes thﬂt ghould an eruption oceur
it will be vlolently exploaive., The long pb?iaﬁ of dorutncy
would suggest on putburset of mngor proportiond.

In seseseing the imporisnce of loctl selemic totivity
the possibility of & noew vent developing should uot be neglected,
especiolly in the nres between Oisu Croter ond Dobu Isloud.

Fdwords AJK.H., Report on Investigotion of sulphur deposits
- Iemelele~Fagululu Distriet -« Fergpusson Ialmaﬁ
R.l‘k’.&t. }GOOI‘dﬁ 19-.)0/(39. :

ﬁarahAD‘R. u&rarate xeport on volcanic-diafurbance inlond
- Collingwoed Day, Tufi District. ARGAU Beport
9/1/44. EEREE
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fesistont Administretor, , - District Commicsloner,
Port Moresby, ’ Semapal

Vulcanologicel Cbservatodry, ./ fenior Geologlst, | L
RANYL Dept. Lands, Mines & Surve)”

Port lorcaby —
Chief Oeologist, . . ,
Buresu of Minernl Resources, v
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A porphyritic, trachytic rock countsiniang phenoerysio
of orthoelose, preen nyrozere snd gore ploginelneoe set in &
finely felted groundmoss of oriboelsge, seversl species of
cophibele ond lnterstitiol quiriz, -

The phencerysts of ortheclnoe averasge about l.bom
long snd ere stumpy-prismrtic to elongeted-tobular in cutlins.
Hray of thege crystele heve guffered varylipng degreass of mognalic
corrosion from @ mree prounding off of interfecinl soples to
conaidersble resoprption ond enbsyumente Clesvoge, (001) ond
(010), t8 often well developed, and simple (Corlskod) twinning
is comuon, The feldsper is opticnlly (=) with 2V= modercic.

The pyroxene is & pole greea rugzite forming miorophen~w
perysts about O.4ma ooross, thouph occeneiontlly redehing up
to l.2ume The erystals arce ceubedrnl, stunpy-prismotic, ond
exhibit 1ittde or no ovidence of alterntions. One of the lepger
cryatole hus been irregulsrly resorbed snd lics in eontect with
6 potosh feldsper orystal in such & meaner ithot the feldspor '
hes pertly infilled sn embryment in the pyroxenc; clesy prosf
thst the pyroxens preceeded the feldapsr in crystnllistiion.

The porphyritic nlesinelnce is an sibite-oligoclose
in corroded, but originolly cuhedral crystsls up to 1.0ma long.
It is unnltered snd possesses clese polysyanthetlic twinning of
plbite type.

4 Feldapothie moterisl canaéi%utes'tha_aajar portion
of the groundmosg, the remeinder of whiceh cobsists of interutitisl

-quarts, smphibole and pyroxcne, , The grmphibole io norna lly @
brown oxyhornblende with ' -
‘ : X w pale brownish,

¥ = brizht yellowish brown,

2 = deop brown, o
end huving 6 neximun oxtinciion ongle of 117, It is often Zoned,
pagsing outwords into s pim of blue godic smphibole with

' % = pnle brovwolsh, (straw-coloured),.
Y = greenish brown,
: %2 = blue.

Thege rims of sodle emphibole sre slways emnll sad scourate
detarninntion is therefore daifficuli, but it appesrs $o be un
srfvedsonitic type and, ot a8ll evenip, cortainiy @ sodic voricty,
Other eareag of very decap brown, slmogh opeque erphibole genetines
taxe the plece of the sodie type os rimg on the oxyhornblende.
Simtler, deeply coloured smphibole forms abundont nlnule grolng
geottered throushoud the grounduass snd in many ceses heg becn
enmpletely altered to hemntites Hinute crysisls of greenlsh
-glinopryoxene orc slso cbundunt in the groundmoss but could not
be gatisfoctorily identified.
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