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THE ERUPTIVE TREND OF MANAM VOLCANO

INTRODUCTION

Assurances were given early in the year that there
were grounds for believing the intense activity of Manam would
wane and that return of the greater part of the population may
be possible after the mid-year period, A decline in eruptive
activity has indeed taken place., Between March and June emissions
sank to a low ebb and the anticipated mid-year increase in activ-
ity has produced mild intermittent outbursts in contrast to the
powerful eruptions of the first three months of 1958.

The new phase of explosive activity began towards the
end of June and, throughout July, eruptive conditions have been
similar in many respects to those obtaining in June, July 1957.
Although neither this development nor the prevailing seismic
activity are reassurlng indications of an early end to the erupt-
ive cycle, it is believed that there is insufficient evidence in
these factors to justify keeping the bulk of the Manam population
on the mainland, It is proposed to review briefly the current
extraordinary eruptions and to advance reasons for considering
that a decline in eruptive potential is to be expected,

Manam produced major eruptions during each of the
four months December 1957 to March 1958. The material ejected by
these outbursts wiped out areas of forest, buried extensive areas
of garden land, completely destroyed part of one village and
severely damaged other settlements, An indication of the severity
of the eruptions can be gained from a brief tabular summary of the
effects on villages, most of which are situated on, or very near
the coast.

Village Population Tota% thickness Destruction of Houses.
| of ef%ﬁﬁ%s%n Slight Mod,., Severe.

East Coast ‘ _ < 5% <206 Z50%

Waris 70 e 12 , %

Aberia 176 2-3 X

Bokure 179 2-3 X

North Coast

Kolang 184 1-2 x
Dangale 225 1=2 .9
Baliau 649 3=l X s
Boda 334 3= b
Kulugunwa 410 L=-5 X

- West Coast
Iassa LOoL 12 X
Zogari 326 10-12 X
Madauri 116 ' 10-12 X
Waia 213 10-12 X
Budua 147 2-120+ b
South Coast
Dugulaba 270 1-2 X

3,908
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The depth of the ejecta is an estimate of the amount
of material which has been deposited in the v1llage09 the d eposits -
increase in thickness inland, The deposits in Budua are unusual 1y
heavy due to an avalarche of hot fragmental material (nuée ardente)
burying the northern section of the village, This sterile nuée
deposit is about half a mile wide at the coast and inland it
narrows to about 200 yards at the mouth of the gorge through which
it descended, .

Between Waris and Dugulaba, much heavier nuee deposits
have formed an e xtensive waste land in the uninhabited region on
the southern slopes; but the affected land is not important to
agriculture nor is the land in north eastern and north western
avalanche valleys. which also received nuee deposits. Ixcept for
a few small plots on the Dugulaba side of the south-eastern
valleys, no gardens were planted in these nuée-devastated areas,

The most seriously affected garden lands are those
which received the great cinder deposits of the major eruptions,
A foot or more of fragmental material fell on the west coast above
Iassa, Zogari. Waia and Madauri and on the east coast above Waris,
Much of it is coarse cinder which may not weather quickly, a
property which will temporarily prohibit agriculture in these areas,

THE MODE OF THE VOLCANO AND FUTURE PROSPECTS

In diagnosing the condition of a volcano the wvulcanol-
ogist tends to lean heavily on the history of earlier eruptions,
more particularly eruptions of the volcano concerned., Observation
of t he eruptive pattern of certain volcanoes led the American
vulcanologist, F.A. Perret, to divide them broadly into two types:

(1) .a closed conduit type which is normally long dormant
and produces its most intense explosive activity at
the beginning of a new cycle of activity (e.g. Mount
Pelee, Mount Lamington).

(2) An open conduit type which has long periods of inter-
mittent activity and produces its intense explosive
activity near the end of t he eruptive cycle [e.g.
Mount Vesuvius),

Manam appears to have closest affinity with the open conduit type
of volcano in that its dormancy periods are short and its eruptions
protracted events, At the same time there is little evidence to
suggest that past eruptive cycles have ended with a single out-
burst of major proportions,

The history of Manam's earlier .eruptions is imperfectly
known and t he deductions that can be drawn from the available data
are limited, Fisher (1957) lists the following eruptions and
observes that the record is incomplete,

Novemb er 1877
1887
1888
1889
1902
1910
b
11th August 1819
March - | 1921
September, October 1936
15th March 1937

19L6-4L7
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This record clearly indicates that the volcano has
remained dormant for only short pericdis, at least since 1877.
That the eruptions have been non-catastrophic is suggested by the
lack of any accounts of large scale movements of people or of
loss of life. The most intense known eruption occurred in 41919
when arable land was destroyed; the luluai of Iassa has informed
me that his village was damaged during this event,

Additional information on the characteristics of
earlier eruptions has been made known by members of the Roman
Catholic Mission on Manam, Father Boehm observed that explosive
activity of the 1936-37 and 1946-L47 eruptions was confined
essentially to t he south-east season, that is, from June to
November of these years, He affirmed that the area between
Kulugumwa -and Iassa was the only one to receive a heavy d eposit
of fragmental material (nine inches),

The explosive activity apparently went on for long
periods and the products of t hat activity were similar to the
ejecta of the current eruption, In 1946=L47 lava flows descended
the south-eastern flanks and entered t he sea in two places, but
in 1936-37 the eruption was predominantly explosive.

During the eruption of 41902, Father Aerni has been
informed by village people, two natives from Bokure village were
killed, No other details on this period are available,

The conclusions drawn from this all too brief history

are; =

(1) Frequent explosive and effusive eruptions of relatively
low intensity are characteristic of Manam's activity;

(2) - Each eruptive cycle is probably a long continued event
which may last as long as three years;

(3) The fact that specific months are given for some erupt-
ions suggests that something in the nature of climactic
outbursts occur during the course of an eruptive cycle;

(L) These phases of intense activity are most.likely to
occur around the equinoctial period, that is when the
sun is in its zenith position for equatorial latitudes;

(5) The length of dormancy is uncertain and varies from

- one to fifteen years;
(6) The current eruption is exceptional in the magnitude

of its activity. It is the most powerful outburst
since 41902 at least.

Three broad concepts have been used, in addition to t he instrumen-
tal and observational data, in planning the observation work on
this volcano and inadvising on the probable course of events.

(a) Open conduit type

Igentification of the wolcano with the open conduit
type suggested that the most intense phase of its activity would
come late, rather than early, in the new cycle of activity.
Experience on a similar basaltic volcano, Ambrym in the New
Hebrides, suggested that the climactic phase may. take the form
of a series of powerful explosive eruptions rather than a single
outburst of Plinian magnitude, such as Vesuvius produced in 1906,
This conclusion helped to g ve warning of the events which
followed the eruption of December 1957..



(b) Regional stress

Recent studies of tectonic earthquake distributions
in the Territory and t he New Hebrides have strongly suggested
that regional stress conditions can influence volcanic behaviour,
It seems that abnormal regional stress can not only trigger off
a volcanic eruption but also affect the magnitude of activity,

In 1955 attention was drawn to t he apparently anomolous condition
of Manam in a general increase of seismic activity throughout the
Territory. Six dormant volcanic centres had become active but
Manam remained quiet. Closer analysis revealed however, that
earthquake distributions tended to be specific., It was suggested
that a severe eruption of Manam could be expected when e arthquake
movements in this northern region of New Guinea changed to pre-
dominantly coastal and submarine locations, Preliminary analysis
of the recent earthquake data (over the last two years) indicates
that this prediction is valid for the current eruption. In
addition to this general distribution of earthquakes even more
specific movements in the Sepik area provide further evidence to
suggest that activity of Manam is related to stress conditions in
adjacent structural units (Monthly Revort, July 1957).

: It is concluded then that the present eruption is not
a random event but a direct expression of regional crustal
instability. An eruption of unusual magnitude has followed
unusual regional seismic activity and both phenomena appear related
to a common condition of crustal stress, That the magnitude of
the eruptive activity reflects the magnitude of the stress condit-
ion manifest in the background seismic activity, is suggested with
gqualifications. Seismic and volcanic events do not lend themselves
readily to quantitative treatment and t he theory itself needs
much closer study before it can be used confidently.

Using the theory broadly, there are reassuring points
in the present situation, It is believed that the background
regional seismic movements associated with the present eruption
do not approach in magnitude the disturbances which occurred in
this region towards the end of the last century, During this
early period seismic disturbances were so intense that several
mainland villages are reported to have been wiped out by tidal
waves caused by off-shore shocks, a nd massive land-slides occurred
in the coastal ranges.

Large-scale eruptions followed these extraocrdinary
earthquakes, including the catastrophic destruction of Ritter
Island, In the absence of similar signs, early limitation in the
magnitude and duration of t he current activity of Manam can be
expected.

When studying the 1951 eruption of Ambrym volcano in
the New Hebrides it was noted that a marked decline in the number
of regional earthquakes occurred during the year of greatest
activity. This observation was interpreted as supporting evidence
for a decline in eruptive potential - an assessment which subse-
quently proved correct, Although it may be inadvisable to compare
conditions in two different structural environments, it seems
important to note t hat there is no clear cut evidence of a down-
ward trend in regional seismicity for the year 1958, Five "major"
shocks have had epicentres in this northern region since the
beginning of the year, The fact that two of them had inland
epicentres cannot be considered as reassuring because they may have
been caused by movement in the Sepik depression; a structural
unit which is probably related to Manam's locatlion,



(¢) Luni-solar influence

It has long been recognized that a relationship
exists between volcanic activity and t he gravitational forces
of the sun and moon. F,A, Perret planned much of his highly
successful vulcanological work on the basis of luni-solar
dispositions.,

Recent studies of eruptions in the Tertiary have
emphasised certain aspects of this relationship which seem
particularly applicable to volcanic activity in these latitudes
and may assist in the present problem, The luni-solar tidal
force is made up of a number of periodic components which arc
governed basically by the rotation of t he earth, the orbit of
the moon around the earth and the annual movement of the eawrth
and its satellite around the sun. Neglecting orbital irregular-
ities for the sake of simplicity there arc short term periodic
maxima at times when the pull of the sun and moon arc in
opposition and conjunction, that is, at times of the full and
ncw moon, Long term maxima are associated with t he apparent
passage of the sun back and forth across the equator., The
pulling body exerts its maximum tidal force for any particular
latitude in the tropic zone when it is dircctly overhead, that
is, when its declination is appropriate for that latitude, The
zénith position produces a comprcssional tide in the crust for,
if the pulling body is at an anglc to the location there will be
a lateral component in the pulling force which will produce a
tensional effect. Thus the characteristics of the luni-solar
phase tide will depend essentially on the declination of the
rcspective bodies, We may therefore expect to find in volcanic
bchaviour cevidence of short termm responses connected with the
lunar phase and declination, and long term or "secasonal®
rcsponses connected with t he solar declination, For our
latitudes, tensional tidal cffects will bc greatest at the time
of the solstices when sun is over the respective northern and
southern tropics and the comprcssional tldbs will be grcatcst
at thc equinoctial periods.

The bchaviour of Mount Lamington is a good examplc
of the secasonal tidal cffects, The eruption beganat a period
of high tensional tides during the southcern sumner when both
solar and lunar declinations were high and t he carly climax camc
two days before the full moon, Thce highly explosive phase of
this eruption ended at a pcriod of high compressional tides a
fcw days after the suin had passed the zenith for this latitude.
It is of interest to note that a new phase of mild activity began
in June when tensional forces were again high.,

Numerous examples of the scasonal tensional effect
have been noted in the activity of other centres, For examplc,
in the first week of June 1955, Bam, Long Island, Langila and
Tulunan volcanoces responded to the tensional maxima of that period
with explosive outbursts., Other obscrvations have demonstrated
the effectiveness of the purecly lunar declination in tipping the
scales of a declicately balanced volcanic encrgy system, Four of
the five eruptive phases of Langila in 1954 began at times of high
lunar declination, The new phase of explosive activity of Long
Island volcano which bcgan on 5th Junc, 1955, at the time of
maximum lunar declination climaxed and blew itself out in a few
days later when the moon moved over to its zenith position for
that latitudc, This short pecriod lunar cffect is comparable on
a small scalc to the longer period solar effceet, which is noLcd
above as the seasonal rcsponse,

This body of c¢vidence strongly suggested that Manam's
pattern of activity would be related to luni-solar dispositions
and as a result it has becen possible to anticipate the major
phascs of activity of the currcnt cruption largely in the light
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of this thcory. Thc cstablishment of the Waris Obscrvation Post
was unfortunatcly delayed 2 month by the Zsa'ala iavestigation,

but its cstablishment carly in Junc 1957 cnablcd i closc study of
the expeeted new phase of activity which arrived with the tcisional
conditions of thc mid-ycar solsticc period., An cquinoctial
responsc followed in Octobor when an cruption produccd hcavy nudcs
ardentes from the southorn cratcr and frcakishly caused greater
damage to scttlement on the northern side of the island., Warning
was given of the possibility of the major activity of the Dccember-
January period when oncc again teinsional conditions of the summer
solaticc would be favourable for a now phasc of activity., The
warning was rcpcated for March, when again the volcano respondced

to the compressional tides of the cquinoctial period with a major
cruption, and t he aanticipatcd necw phasc of activity duly arrived

in Junc.

Thus thc broad pattern of Manam's activity appcars
closcly rclated to the chicf long period component of the luni-
solar tractive force, namely tho componcnt whosc charactceristics
arc governed by the scasonal changes in solar declination, The
cruptive cyclc began in December 1956 during the tensional condi-
tions of a solsticc period and new phascs of activity have begun
at cach of the subscquent solstices, Marked cruptive responscs
have also occurrcd at two of the thrcee cquinoctial periods when
compressional tidal forces were high,

The expectation that a waning of c¢ruptive potential
would tokce placce during the first half of this ycar has becen
governcd to some extent by luni-solar considcecrations.

Lamington sct a pattern for a volcanic cnergy system
wvith a large-scale cxplosive potcential in that its phasc of highly
cxplosive activity began undcer tensional and finished with o2 mjor
outburst under compressional conditions,

In spite of marked differcncc in volcanie charactoris-
tics somc cvidence suggcests that a similar responsc could be '
cxpceted from Manam when it rcached the critical stage of large
scale cnergy rclcasc. As noted carlicr in this discussion =when
the actual month of thc ycar is known for past cruptions it almost
invariably turns out to bc closc to thce times of the cquinoxces.
This distribution c¢ould be interpreted to mean that, given o
critical build-up of potcntial, cxhaustion of the grcatcr part of
the volcano's explosive cncrgy is most likely to occur uader Coil-
pressional conditions such a3 those which obtained during last
March, Additional cvidcnec for this intcrprctation is suggested
in the obscrvations made by inhabitants who witnessed carlicr
cruptive pceriods., They say that cruptive phascs began and canded
within the south-cast scason, that is, the activity bcgan under
the tensional conditions of the mid-ycar solstice and c¢nded with
the compressional conditions of the following cquinoctial period.

Manam's rccent phasc of highly cxplosive activity
follows a similar guiding luni-solar pattern, Within this frame-
work ccrtain trcuds becomc apparcant from a closc study of the
unprceccedented cruptions of the last few months., Some of these
trends point to a declining potential; the significance of other
trends is not so clcar.



LOCAL OBSERVATIONS

The rcecent scrics of major cruptions boginning in

Dcecember 1957 have shown a clear t rend in their intensity. The
initial cvent was followed by a scrics of minor outbursts irhich
culminated in a pcak intensity when thc volcano crupted on 25th
January, 1958. The fragmental matcrial thrown out at this time
grcatly excceeds in volume, that cjected during any other
cruption of the serics., Yet the duration of this outburst, five
hours, was comparatively short., Thc less powerful cruption in
February and the protracted March ¢ vent which lastcd morc than
twenty-four hours declined in intcnsity and incrcascd in duration.
This trend suggests that pressurcs in the voleanic systcm arc
dceclining and thc conduits have bccn cmptied of their obstruc-
tions, The lecngthening periods of cali which have followed the
anuary cruption indicates a decline in available cnergy.

The importancc of gas in 2 volcanic mechanism may bo
gauged from Perret's unecquivocal statemcnt "gas is thc active
ageut and mogma is its vehicle", . A dceelinc of gas cmission in
rccent months may be, then, a confirmatory indication of a waning
trend, The great banncr of vapour which cxtended many rmiles to
the lceward of the volcano during the solstice period shrank
betwcen March and June to a light plumc which rarcly rcached
beyond the margins of the island, This trend has becen reverscd
with the arrival of t he new phasc of activity in late June and
once again exhalations from the crater have rec-cstablished the
long lceward banncr of vapour and dust,

Sounds from the craters have becn broadly related
to the volume of cemittcd vapour, although many individual loud
cxplosions have been heard without visible cvidence of a change
in c¢mission, Discrcte cxplosive noiscs werce characteristic of
the volcano's activity up to March but from the time of the
cruption of that month to late June, only prolongcd roaring
noiscs werce heard and for long periods the wveats werc quies,
Sharp dctonations and clanging mcetallic cxplosive noiscs rcturned
with the currcent ncw phasc of activity and the sound cffcects
have been very similar in m ture to those heard in Juune of tihc
prcvious year, Some of the recent noises have been loud cnough
to dicturb pcople on the mainland.

Lower temperaturces during t he recent period of calm
were indicated by a weak glow and sometimes a complcte abseince of
luminous e¢ffects, The brilliant incandcscence charactceristic
of activity carlicr in the ycar has returned with the rcenewed
activity and jets of brightly glowing ejecta have been secn rising
above the southern crater.

Perrct, when discussing the potential of Mount Pclee
in 1930, observed that t he presence of incaundcscent lava in the
crater is always indicative of a high cruptive potential, He was
referring at that, time to an andesitic lava, It is doubtful
whether such 2 generalization can be applied to the basie, nore
casily fusible lava of Manam., Much of Manam's minor activity has
bceen accompanied by luminous cffcects armd only the periods of
uausually bright and persistcnt incandescence have had special
significance,

INSTRUMENTAL DATA

As the nature of secismic movements varics with individ-
ual volcanocs asscssment of the significance of re¢sults from a
arimary survey prescents gpecial difficultics,
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At Lamington discrctc carthquakes werce predominant
and a microscismic oscillation was subordinate and c onfined
cssentially to phascs of highest cexplosivity., At Manam discrete
carthquakes are uncommon and a s trong continuouc microscisnic
oscillation has been characteristic of the wholc observation
period from Decembcr to August. Pcak amplitudes in this persis-
tent "harmonie tremor" have coincided with the major cruptions.
(It is of intcrest to notc that only during the December and
January cruptions was seismic movement of the harmonic tyne great
cnough to be detected by the low-magnification recorder at Waris,
Moveme?t of a lower ordecr accompanicd the Fcbruary and March
cvents).,

Recent changes in the rclationship between seisnmic
movements and cruptive activity may be significant, Whercas
fluctuations in amplitudc or intcnsity indicatcd the immincnec
of an eruption during thc carly obscrvation, aftcr the March
cruption similar fluctuations occurrcd without an cruptivc responsc,
It is a noteworthy fact that during the waning stages of the
Lamington eruption thc rclation betwecn scismic moverments and
cruptive activity bcecomes similarly ill-defined, Perhaps such a
development is symptomatic of waning power. When potential is
high and a nice balance e¢xists between the cruptive and rcestrain-
ing forces then all that is required to trigger the system into
cruption is a movement at depth or, as has becn dunonstrated, a
change in an extcrnal force of luni-solar origin, Ig the absence
of critically balanced forces these disturbing influcneccs no
longer have an immediatc effcet.

Reference to preccdents clsewherc is of little assis-
tance in this issue, Japanesc scientists working in this ficld
havc noted t hat the major seismic movements may prccede, accompany
or follow an eruption = & problematical obscrvadion which tends to
rcduce .the importance of the persistent scismic activity which is
being rccorded at Manan,

Nevertheless it is difficult to accept as "normal"
a seismic movement which has persistced for cight wmonths and ic
casily detectable by low magnification ( X 1000) rccording cight
miles from the craters: The power rcequirced to maintain such a
novement seems formidable,

The new phasc of activity was accompanicd by markced
fluctuations in seismicity, As the cruptive activity declincd
carly in August, continuous trcmor amplitudes fell to lower levels
than usual, Continuation of this trend would scer to offcecr the
best confirmation of a decline in cruptive potential,

Tiltmeter readings at Waris have shown movements on:
the castern flank of the volcano which arc in some respccts
parallel with seismic movements in that cearly rovements had a
special diagnostic significance and later movements have bceen
unrelated to cruptive activity. In August 1957 tilt rcadings
began a slow upward trend which lcd to abrunt moveicnt and a
rmajor eruption in carly Deccober, During the December-March
pcriod of mjor cruptions the tilt trend fluectuated but showed a
gcneral tendency to lcvel out, Since March some fluctuations
without eruptive activity have occurrcd but gencrally the readings
havce maintained a high and esscntially static lcvel., The recent
new phasc of activity was not prcceded by marked tilt changceas.
Throughout Juky thc rcadings hove been cxceceptionally stcady.

Interpretatipn of tiltmeter rcecsults is rendered
difficult by thc lack of basic data on normal annual movercit at
Manam, A static tilt may be the sum of a2 volecanic and a scasonal
movement which compensatce one anothecr, Thus 2 slow volcanic
movenent may rerain concealed, Undcer thesc circumstances conclus-
ions are limited to the obscrvation that at prescent therc is an
abscnce of abrupt changes in tilt and thus an abscince of s5igns
which previously were a prelude to large scalc activity,
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NUEES ARDENTES

The nucc ardentc, a gas-lubricated avalanchc of hot
fragmental material which can gweep down the slopes of a volecano
at velocities as high as once hundred milcs per hour is the most
lcthal and destructive of 2111 volcanic phcnomena, This type of
activity is morec comnionly associated with andesitic and rhyolitic
lavas, As far as I amawarc 1 rccognized instance of nudes
ardentces occurring from a basaltic volcano such as Manam has never
becn recorded in detail, The presence of this Peléan type activity
in Manam's cruptions is thercfore of particular scientific intcrest
and of grcat iiportance to settlement on the island., Thc ecarly
rceognition of the capacity of the volcano to produce this type of
activity was probably an important factor in the decision to
evacuate the island and thus prevented loss of life,

The early manifestations were small, isolated events
which occurred between or during phases of Strombolian activity -
the rhythmical jet-like explosions which c onstituted dominant
form of the volcano's activity. The first nuée to be identified
occurred in June 1957. It was produced by a "soft" explosion from
the southern crater and an avalanche of hot fragmental material
swept down slopes of the debris apron in the south-eastern valley
and set fire to marginal trees, Much more powerful activity of
this type occurred in October when a series of nuées from the
southern crater devastated areas of forest land and, 1nh one place,
entered the sea,

After examining the effects of this eruption it was
suggested that t he chief danger areas on Manam were those lying in
and immediately below the four great valleys which approximately
bisect the cone scectors betwveen the cardinal points of the coripass,
One only of these areas was s ettled,

Attention was drawn to t he vulncrability of Budua
village in the event of large scale activity. The four vallcys
would act as a safeguard to other arecas of the island in that they
would have channelling cffcets on the gravity controlled avalanchcs
of the nuce ardente typec, Only in the event of a2n outburst of
Plinian magnitude was it conceivable that t hese topographical
featurcs would ccase to exercise control over the distribution of
the nuées. Such a development did not scem probable,

These generalizations have stood the test of the
December=March phase of major cruptions. The, most powerful crudt-
ion of the serics on 25th January expelled nueecs into all four
valleys. As 1 result, part of the village of Badua was wipced out
and considerable areas of forests in the valley zoncs were destroycd.
In the south-castern and south-western zones the nutes were suffic-
iently voluminous and mobile to cnter the sca, Voluminous nuc€cs
descended” from the southecrn vent during February cruption and,
although therec was a tendency for the avalanches to override the
lower shoulders of the valley wall, they were cffectively limited
to t he valley zone,

It is considered that the generalizations regarding the
immunity of most scttlements on island to the effects of nuées
ardentes still hold good, The site of Budua village should be
changed and it is possible that infilling and modification of the
summit topography may eventually affect the immunity of Iassa and
Dugulaba, Several months ago it was recommended that the island.
should be photographed to enable a better assessment to be made
of this comrolling factor in nuée distributions,
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CONCLUSION

From a mild beginning in December 1956 Manam's current
eruptive cycle has built up progressively with intermittent spasing
of explosive and effusive activity to a phase of major eruptions
whose magnitude appears to be without precedent in the short and
incompletely known history of the island. This gradual build up-
to very powerful eruptions rcscmbles the classical open-conduit
pattern-inwhic h the climactic cexplosions occur near the end of an
cruptive cycle,

- A peak intensity occurrcd with the cruption of 25th
January, 1958. The subscquent major outbursts in February and
March have tended to become longer in duration but lower in
intcnsity. The seismic activity associated with these later
cruptions have been correspondingly lcss intense and 2 notable
dcvelopment was the prasdominantly effusive nature of thce March
cvent, The end of volcanic cycles are somctimes characteriscd by
a pPredominance of effusive activity. The manam »eople have a
belief to the effect that the activity will dic when the lava
reaches the sea (as it did in March). Apparently sonce of Manam's
earlier eruptions have ended with an cffusive phasc,

These observations point towards a downward tread and
suggcst exhaustion, But this picture needs qualification, The
renewed activity of June-July, although relatively mild in intensity,
scemed to have more affinity with the vigorous activity of the
corresponding peripod last year rather than to resresent the dying
end-phase of the cycle. Abundant gas was emitted and the s»pasis
of explosive activity have taken the form of the rhythmical and
brightly glowing jets characteristic of the build-up during 1957.
This development suggests the existence of a special factor which
is overriding the "normal" pattern of the volcanic cycle.

Perret's classical closcd-conduit and open-conduit i
patterns with their most intense activity at the beginning and end
of their respective cycles presupposes volcanic energy systems to
be isolated units in which the cooling history of a magma is the
key to the motivating power. An insistence, in such a conception,
on the importance of the time factor is understandable, for the
accurulation of gaseous encrgics under such circumstances is
necessarily slow,

Although the time factor seems to be of prime inmportance
in regard to the scale of activity of soime volcanoes therec is strong
evidence to suggest that with others regional stress is the dominant
factor governing the magnitude of an eruptive cycle, It is submittcd
that Manam's current cycle belongs to this latter category. The
extraordinary magnitude of the eruption is believed to be due to
uitusual regional stress which superimposed its influencce on the
norimal deriodicity factors governing the volcano's activity.

A persistence of tectonic earthquakes in rcgions
adzacent to Manam suggests that unstable stress conditions still
obtain., This may account for the nature of the renewed ex»hlosive
activity but it is not necessarily indicative of a return to
activity on a similar scale to that which has occurred during thc
last twelve months,

The energy available for the eruptive cycle secms to be
made up of inherent accumulations which have taken »place since the
last eruption, plus the energy made available by the application of
regional stress, The "conventional" pattern of the energy releasec
with its indication of a climactic phase and subsequent exhaustion
suggests that the "accumulated" energy has been used up and thus
one contributing factor to the encrgy system has bnen eliminated .,

It follows that residual eruptive cnergy in Manam is largely dependent
on dynamics of regional stress,



]

There is no way of predicting abnormal stress or the
tectonic earthquakes which sometimes accompany this condition,
Regional seismic wmovements are continuing in the area and assoc-
iated with them has bcen renewed explosive activity which began in
Juine, The scale of neither manifestation has so far reached
proportions which ¢ ould be considered as indicative of exceptional
developments from Manam,

Zvents in the last century suggest that extraordinary
volcanic eruptions in this region werc preccded by extraordinary
regional scismic disturbances. The magnitude of the current
seismic activity is not comparable in scale with these earlier
manifestations., It is therefore concluded that although a contin-
vation of activity at Manam sceems probable there is no evidence
at .this stage to suggest it will reach dangerous proportions;
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