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Fig. 2 

Fig. 3 

Fig.' 4 

Fig. 5 

Fig. 6 

Fig. 7 

Fig. a 
Fig. 9 

Fig. 10 

Figure Titles 

Simplified geological {!lap of eastern Papua. 

East Papua Crustal Survey 1973, s~~t and recording 

station locations~ '~ .. 

Seismic travel-time plots (reduced by shot-station distance/a.O) 

for stations along the SW Papuan peninsula coast from (a) 

shots along the coast, and (b) shots out .in the Coral Sea. 

Simplified crustal structure along the SW Papuanpeninsula 

ooast. 

Seismic travel~time plots for all stations from shots a 

and 56. 

Seismic travel-time plots from shots ,along (a) line J-L-N, 

and (b) line A-E. 

Del~-time differences along a line of stations and shots 

normal to the northeast Papuan peninsula coast. 

Simplified crustal structure under Mount Lamington. 

Aeromagnetic anomaly map of the Mount Lamington region. 

Magnetic models along the line X-Y shown in Fig. 9. 
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'Abstract 

The Mount Lamington strato-volcano in eastern Papua is 

underlain by the ophiolite suite of rocks which make up the Papuan 

Ultramafic Belt and is situated near a north-south magnetic anomaly 

offset which marks the western limit of current volcanic activity on 

the Papu:uI peninsula. The Moho in the region shallows from depths of 

about 21 km under the northeast Papuan coast to 8 km under Mount Lamington. 

The crustal l~ers are interpreted as having P-wave velocities of 

2.8, 3.7, 5.66 and 6~86 lan/s which are similar to those found for oceanic 

l8\Yers 1, 2 and 3. However, the total crustal thickness along the coast 

is about twice that of normal oceanic orust. 

The crustal l~ers dip towards the Solomon Sea at angles between 

13° and 19°, which are higher than the 9° dip determined from magnetic 

.models but much less than the 250 ~ 600 dips used in previous gr~vity 

modelling. The Moho depth along the southwest Papuan coast is about 

26 km, deoreasing towards the Coral Sea. There is evidence for a low­

velocity zone under the Mount Lamington region at depths between 35 and 

50 lan. 

Deeper lithospheric processes are responsible for the calc­

alkaline volcanism of Mount Lamington and m~ be related to the minor 

earthqua~e activity at shallow and intermediate depth, possibly associated 

with a fossil Benioff zone. 
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DlTROroCTION 

Mount Lamington (1585 m) is one of a number of large 

~aternar.1 strato-volcanoes which lie northeast of the Owen Stanley 

Range in eastern Papua (Fig. ' 1). Until 1951 it had been regarded as 

dormant because there was no history or legend of activity" but in 

January of that year a catastrophic Pelean type eruption occurred 

which caused considerable loss o-r life and property damage (Taylor, 1958). 

Ai seismic monitoring system was subeequently set up on the northern slopes 

of the mountain to detect earth tremors. Data are telemetered to a 

recording station in Popondetta -ror immediate in,spection. 

In 1973, the Mount Lamington s~ation was one of the recording 

stations operating during the East Papu.a Crustal Survey, a regional seismic 

survey designed to investigate some of the major structural features of 

the Papuan peninsula (Finlayson, in prep). Preliminary interpretations of 

crustal structure in the, Mount Lamington region have , been derived from 

data recorded at stations in that region. These interpretations, together 

with those of aeromagnetic work (CGG, 1969, 1971, 1973), enable basic 

structures under Mount Lamington to be outlined. 

REGIONAL GEOLOGY 

The geology-and structure of eastern Papua (Fig. 1) have been 

discussed by Davies (1971), Davies & Smith (1971), Milsom (1973) and 

St John (1970). The Mount Lamington volcanic region lies on the Solomon 

Sea side of the Papuan Ultramafic Belt. This Belt is an ophiolite suite 

of rooks regarded as the surface exposure of a dipping slab of Jurassic 

ooeanic crust and mantle, which has been obducted onto sialic crust during 

an episode of crustal convergence in the late Eocene (Davies, 1971; 

Dewey & Bird, 1910; Coleman, 1911; Moores, 1973). During this episode, 

the Owen Stanley Metamqrphics were formed from Cretaceous sediments deposited 

at the northeastern margin of continental Australia and rifted from 

Australia during the opening of the Coral Sea prior to separation of 

_ .. 
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Australia from Antarctica in the early Eocene. Th~ metamorphics now 

form the mountainous spine ,of the Papuan peninsula. Milsom (op. cit.) , 

has discussed the various proposed methods of, emplacement of the 
.". 

ophiolite suite and concluded that there is a possibility that it m~ 
- ~ , 

represent crust ,of a marginal basin type rather than a true oceanic 

type. 

After empl~cement of the Papuan Ultramafic Belt, volcanism 

took place in the late Miocene and Pliocene on the Papuan peninsula and 

offshora islands and continued through the Quaternary to the present time 

(Johnson et al., 1973; Smith, 1973, T93'lor, 1958). It is difficult to 

relate the present episode of volcanism to the Tertiary tectonic episode 

which resulted in the emplacement of the ophiolite rocks. However, 

Mount Lamington and the other active volcanoes lie on the northeast margin 

of the Indian-Australian lithospheric plate where it abuts against a 

series of contrasting crustal types in a region of crustal convergance 

between the Indian-Australian and Pacific plates. The tectonic development 

of this northeast margin has continued since the separation of Australia 

from Antarctica in an episodic manner. 

This deveiopment is illustrated in recent times ~ the pattern 

of earthquake, activity (Denham, 1969) and volcanic activity (Johnson 

et al., 1973; Johnson et al., 1970) in the region. The shallow and, 

intermediate seismicity of the Papuan peninsula is minor compared with 

the major earthquake zones to the north and east but it is significant, 

and some form of left-lateral strike-slip movement in the general -

direction of the Owen Stanley Fault is essential to the tectonic synthesis 

of the Papua New Guinea region as a whole (Johnson & Molnar,1972; 

Krause, 1973; Luyendyk et al., 1973; Milsom, 1970). Ripper (in prep.) 

has computed focal mechanism solutions for two earthqua1{es off the tip 

of the Papuanpeninsula, one of which indicates strike slip movement 

parallel to the geological strike and the other rifting. 

I 
' / 
.' 
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SURVEY OPERATIons AND DATA'. 

The operational details of the East Papua Crustal Survey 

have been described by Finl~sori (in prep.). Briefly, 111' shots were 

fired at sea (5 were small test shots) and 42 recording stations were 

positioned as shown in Figure 2. The stations we~ operated by the 

following institutions; Bureau of Mineral Resources (24), Australian 

National University (9), University of Queensl:md (3), Warrnambool 

Institute of Advanced Education and Preston Institute of Technology (3), 

PNG Geological Survey (3) and the University of Hawaii (1). The shots 

were usually either 1 tonne or 180 kg and were fired at approximately 

100 m depth; a water replacement velocity of 4.0 kIn/s was used for shot 

point corrections. Most of the recording stations were equipped with , 

high-gain, slow-speed, automatic tape recorders but the permanent stations 

in the region (denoted by a 3 let~~r mnemonic in Fig. 2) were equipped with 

either photographic or smoked paper drum recorders. Mount Lamington 

station (LMG) was ·of the latter type and was successful in recording 

101 of the 111 shots, a performance bettered by only one other station 

(Mount Lawes, ML). 

The regional gravity coverage of the Pap!lan peninsula was also 

completed during the 1973 survey period by helicopter, and this enabled 

a composite picture of the gravity field to be compiled using the BMR 

preliminary marine data (Tilbur.1, in prep.) and the land statio~s. 

Milsom( 1913) has interpreted the regional gravity data straddling the 

Ultramafic Belt and constructed models to fit the observed values. The 

general gravity trends are consistent with the geologioal synthesis for 

the area but the gravity models require a thicker crustal section. Much 

of the detail in the gravi·ty models must be regarded as speculative at 

the survey station spacing used. 

As described later in this paper, high level aeromagnetic 

., 
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coverage of the Gulf of Papua, Papuan peninsula and Trobriand Platform 

has also been completed (CGG, 1969, 1971, 1973) enabling deptluto 

magnetic basement to be determined in these areas and some of the , 
.\ 

tectonic provinces to be de1ineated.·'~_ " 

CRUSTAL STRUCTURE SOUTWdEST OF MOUNT LAMINGTON 

Shots along line CBAE (Fig. 2) were recorded at several stations 

along the southwestern coast of the Papuan peninsula, giving approximately 

reversed profiles between Yule Island (YE) and Cape Rodney (CR). 

Unfortunately it was not possible to r~verse the two lines of shots into 

the Coral Sea "( lines AD and BD). 

Representative time-distance plots from two grmlps of stations 

along the south coast are shown in Figure 3. Yule Island (n::), Kubuna (KB) 

and Aroa (AA) are grouped ~ogethert as are Cape Rodney (CR), Kupiano (KP) 

and Kwikila (KW). Also shown in Figure 3 is a time-distance plot of data 

from shots along line AD recorded at DaugoIsland (DI). All travel-time 

data plots presented in this paper have been reduced by the shot-station 

distance divided b,y 8.0 which highlights changes in the apparent velocities 

near 8.0 km/s (parallel to the horizont~l axis). 

The data from the stations in Figure 3 and also from Mount Lawes (ML) 

were used to derive a simple three-l~er crustal model along the southwest 

coast (Fig. 4). The uppermost l~er has been assigned a velocity of 

4.0 km/s. Survey design did not enable the recording of energy from this 

l~er as first arrivals although it is sometimes present as later arrivals, 

as in Figure 3, where a refractor of 4.78 km/s is evident. Using 4.0 km/s 

as an averageveloci ty, the uppermost l~er appears to have an almost 

uniform thickness of 6-7 km along the southeast half of line CBAE, but 

thickens to approximately 10 km in the northwest. This coincides with the 

sediment distribution in the Aure Trough indicated by Mutter (1975) and 

CGG (1969). 
I 

( 
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. Profiles both along the coast and in the Coral Sea indicate 

that velocities for the deeper crustal l~ers lie within the ranges 

5.6-5.85 km/s and 6.0-6.45 km/s. -Compilatio~ of composite seismic 

record sections is necessary to define these velocities accurately 
. . . .'",,- . . , 

because energy from the deeper layers commonly occurs as later arrivals. 

The velocities of 5.15 km/s and 6.3 km/s indicated in Figure 3 are 

considered representative of these refractors~ From north to south the 

5.75km/s l~er appears to thicken and the 6.3 km/s l~er thins. 

Crustal information from the Coral Sea lines is available only 

near the coast, so it is necessary to interpret the Coral Sea structure 

. by extrapolation using the data along the single ended refraction lines 

AD and BD. An increase in the del~ times of shots within 100 km of the 

coast implies an increase in the sediment thickness in the Aure Trough 

and its southeastern extension. The data are in good agreement with the 

model proposed by Mutter (op. cit.) on the basis of gravity data, in which 

the sediments increase in thickness to about 1 km within the Trough • . This 

model requires the mantle depth to decrease b,y about 6 km beneath the 

thickest part · of the sedimentary pile to achieve isostatic equilibrium. 

A mantle velocity of 8.1 kIn/s is found along the southwest 

coast, giving Moho depths under Cape Rodney (CR) and l~ount Lawes (ML) of 

25-26 kIn. The Moho dips to about 28 km below the northern coastal 

stations. An apparent Moho velocity of 8.2 km/s from shooting lines 

out into the Coral Sea suggests that the crust thins from the southwest 

Papuan peninsula coast towards the Coral Sea. 

The crustal structure illustrated in Figure 4 is derived from 

simple plane l~ered models, but -it is recognised that a more compl~x 

velocity-depth relation is likely and this is being investigated. 

, 

/ 
/' 
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SEISlUC TRAVEl-TIME FEATURES · THROUGH THE MOUNT LAMINGTON REGION 

Two sets of shot and station data have been selected to 

illustrate ,the dominant features of seismic travel-times traversing 
.\ 

the Mount Lamington region. ',~ 

The first is illustrated by a seismic travel-time plot of 

recordingS made at all stations from shots 56 and 8 on the northeast and 

southwest coasts of the Papuan peninsula respe~tively (Fig. 5). 

The most pronounced feature of the plot is the asymmetr,y of 

the travel-times from the two shots. The arrivals from shot 8 on the 

southwest coast to all stations along azimuths ranging over 1800 indicate 

successive ' increases ~n apparent velocity as distance from the shot-point 

is increased. The departure ~f some travel-times from the approximately 

fitted lines only slightly detracts from the overall trend and many of the 

departures are readily explained. 

The travel-time plot of data recorded from shot 56, on the 

northeast coast, however, exhibits entirely different characteristics. 

Over an azimuth range of 1800
, ' a high apparent velocity (8 lon/s) is . evident 

from distances iess than 50 km out ' to distances of over 200 lan. The 

departures from the approximately fitted line are small. The stations 

that indicate this high velocity at an intercept of approximately 4.5 s 

are all located northeast of the Owen Stanley Fault. The same stations 

that recorded shot 8 from the southwest coast indicate similar apparent 

velocities, but with intercepts greater than 8.0 St demonstrating that a 

considerably longer ray path is required in traversing the peninsula from 

southwest to northeast. 

A longer travel-time is also evident in the data from shot 56 

recorded at stations southwest of the Owen Stanley Fault. It is not 

until the shooting .distance is about 180 lan, however, that the travel-times 

from the two shots are similaJ.'. The asymmetr,y is undoubtddly due to greatly 

differing crustal structure on the northeast and southwest coasts of the 

Papuan peninsula. A simplified interpretation of crustal structure for 
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the southwest coast and Coral Sea is presented earlier in this paper and 

an interpretation along the northeast coast is presented b,y Finl~son et al 

(in prep.) and is summarized here. 

There are distinct differences in the crustal structUre between 

the areas where the Papuan U1 tramafic :Belt , crops out along the northeast 

coast and the region of the Trobriand Platform. Between Salamaua (SL) 

and Morobe (ME), surface l~er P wave velocities of 4.4 km/s are recorded 

and a prominent refractor with a velocity of 6.98 m/s is interpreted at 

depths' between 2.5 and 6.0 km. The Moho is interpreted at 20 km depth 

with an upper mantle velocity of 7.96 kIn/a. :Between Morobe (ME) and 

Tufi (TF) across the Trobriand Platform, ,upper crustal layers with 

velocities of 2.8, 3.7 and 5.66 km/s and total thickness between 10 and 

15 km are interpreted, overlying lower crustal material with velocity 

6.86 m/s. The Moho is interpreted as lying at depths between 20 and 

23 km and the upper mantle velocity is 7.96 'kIn/s. Computer modelling along 

the northeast coast indicates the existence of a low-velocity zone at 

depths between 35 and 50 lane 

The second set of data is illustrated in Figures 6(a) and (b) 

which shows two travel-time plots, one from ,shots along traverse A-E 

(Fig. 2) and the other from shots along traverse J-L-N (and traverse 

0-1 to Musa) , with oo~on recording stations along the zone between the 

sets of shots. The time-distance plot in Figure 6(a) displ~s similar 

characteristics to that in Figure 5 from shot 8. The envelopes of the 

data sub-sets I, II and III in Figure 6(a) are consistent with the seismic 

ra;y paths traversing a crust wi th velocities similar to those determined 

along the southwest coast (Fig. 4). 

The data plotted in Figure6(b) can be grouped into various 

sub-sets IV, V, VI MID VII all with the apparent velocities near 8 km/s. 

Sub-set IV is from stations on the Papuan Ultramafic Belt and is clearly 

associa.ted with high velocity material rela.tively near the surface 
• J 
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and steeply dipping refractors. Data sub-set V has a similar apparent 

" velocity but the seismio travel times are influenced qy the onshore 

structures of the Trobriand Platform's southern margin on which the 

reoording stations Ioma (IA), Lamington (LMG), Gorari (GO) and 

Po.pondetta (pp) are situa.ted. The arrivals recorded. at Tetebedi .(.TT). 

and Afore (AF) are largely contained in sub-set VI and displa.r a much 

less well defined trend than the other data sub-sets. Sub-set VI is 

similar to the transition data at distances between 150 and 180 km in 

Figure 5. The interesting point, however, is that the ra.r paths are all 

in the region northeast of the Owen Stanley Fault. Sub-set VII contains 

reoordings from Musa (MD), which is also northeast of the Owen Stanley 

Fault, as well as data from KW, KP and CR, southwest of the Fault, and 

no fUrther offset in the time-distance plot is apparent on crossing the 

Fault. 

Thus it appears that longer (and presumably deeper) ra.r pa.ths 

from shots along traverse J-L-N are evident under the Mount Lamington 

region as recorded at stations southeast of Mount Lamington. This feature 

is not apparent in data recorded at TUfi (TF) from the same shots but 

which ma.r be inferred from recordings made at Salamaua (SL) arid Kui (KU) 

from shots along line O-N (Finla.rson et al., in prep.). It is also 

apparent from · the data recorded at Musa (MD) from shots along traverse 

0-1 that they fit into dataset E in Figure 6(b). Thus the evidence for 

a deep 8 km/s la.Yer described b,y Finla.rson et ale (op. cit.) is 

substantiated and is certainly present under the Mouilt Lamington region. 

An approximate model for the crustal structure under Mount 

Lamington can be determined by treating the line of stations, Gorari (GO), 

Lamington (tr.ia), Popondetta (pp), Killerton (KL) and shots out from the 

coast along traverse I-H (Fig. 2) as a fan-shooting patt~rn. Morobe (ME) 

and shot 85 have been chosen as one pair of reference points, and in the 

opposite direction Tufi (TF) and shot 55 have been chosen as the other 

pair. The travel-times from these reference points are illustrated in Figure 1. 
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The distances involved are all over 100 km arid the ray paths can be regarded 

as being from a refractor with a velocity of .. approximately 8.0 kIn/s 

(Finlayson et al., in prep.). \ 
.'\. 

. It is apparent from Figure 7 that Kiiier:ton (KL) .. and shot 102 

(closest shot to KL) have approximately the same delay-times to the "8.0" 

refractor. The delay-times decrease as one moves along the line of shots 

out from Ki11erton (KL). At shots 57, 58 and 59 the delay times are a 

minimum and the 1.1 s delay time difference from shot 102 can be attribute~ 

to thinning of the near-surface layer as the basement high is approached 

at the edge of the Trobriand Platform (CGG, 1971). The travel-times from 

shots in deeper water (60, 61, 62) indicate increasing delay-times, and 

these may be attributed to the structures on the submarine slope down from 

the Trobriand Platform to the floor of the Solomon Sea Basin (Finlayson 

et al., in prep.). 

The right hand side of Figure 7 illustrates the considerable 

decrease in the delay times going from Ki11erton (KL) inland to 

Gorari (GO), the delay-time difference between Kil1erton (KL) and 

Lamington (LMG) being approximately 2.2 s. Aeromagnetic interpretation 

(CGG, 1971) indicates that sediment tpickness decreases from apprOximately 

3 kmto zero along this line. The delay-time difference introduced by 

the near surface layers can be taken as approximately the same as that in 

the zone extending offshore to the basement high referred to above, 

·i.e. 1.1 s. Interpretation of the aeromagnetic data later in this paper 

indicates that the basaltic province associated with the Papuan Ultramafic 

Belt extends under the ~aternar.1 cover of the Trobriand Platform and the 

onshore areas northeast of the Owen Stanley Ranges, and that Mount Lamington 

is near its southwest boundary. 

If the remaining 1.1 s de1ay-:time difference between Killerton (KL) 

and Lamington (LMG) is attributed to a thinning of the basaltic and 

gabbroic layers and if the seismic velocity used for the volcanic pile 

/ 
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is similar to that determined at Rabaul, i.e. 4.6 km/s (Finl~son, 

& C'ull, 1973), the structure under Mount Lamington can be extrapolated 

from the crustal structure under Killerton (n) as shown in Figure 8. 

The depth to the deep "8.0'i refractor can be appr,orlmated from apparent 
, .~., .. 

velocities and ~ntercepts of data sub-sets III and VII in Figure 6, but 

detailed analysis of the low-velocity layer between the "8.0" refractors 

will be required in order to reso~ve the structure more accurately. 

Refractors m~ also dip considerably across the strike of the gross 

structures; if so, the refractor depths indicated would be offset from 

positions directly under Mount Lamington. 

The first-arrival data from shot 56 to recording stations 

Killerton (n), Popondetta(PP), Mount Lamington (LMG) and Gorari (GO) 

in Figure 5 have an apparent velocity of 8.4-8.5 km/s. This is the 
,,-.... ......, " 

velocity to be expected if the 5.66 / 6.86 km/s interface dips at 
~ ....... 

o 0 13 -14 towards the Solomon Sea. However seismic modelling indicates 

that the velOCity/depth distribution m~ vary from the simple l~ered 

section indicated in Figure 8 to one of smoothly varying velocity increase 

with depth for the l~ers above the 6.86 km/s refractor. The apparent 

velocity indicates that the dip of this refractor is slightly less than 

the 160 obtained from Figure 8. This is much less than the 250_600 dips 
Models 

used by Milsom (1973) in his gravitylfor the dipping structures of the 

Papuan Ultramafic Belt. 

Seismic first arrivals from shots along traverse I-H (Fig. 2) 

at distances greater than 100 km towards the same recording station array 

mentioned above (KL,PP, !kIG, GO) give apparent velocities of 9.4-9.7 km/s. 

Modelling indicates that such velocities would be apparent from the 

6.86/7.96 km/s interface at dip angles of 120 -15° which are less than the 

190 indicated in Figure 8. Further analysis will undoubtedly modify the 

simple dipping structures used in this paper. 
/ 
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)I ... 4.GNm'IC EXPRESSION IN THE MOUNT LAMIN~ON AREA 

. Aeromagnetio surVeys covering the eastern Papuanp'9ninsula, 

the Gulf of Papua and the Trobriand Platform !.lave been undertaken by 

mm (CGG 1969,. 1971 ', 1913). Figure 9 shows a composite map of these 

surveys over the Papuan Ultramafic Belt in the MOunt Larnington region 

and includes the major geological faults. The eastern half was flown 

at 2400 m and the western half at 4600 m. The regional gradient used 

to produce the contour map was that given by Parkinson & Curedale (1962) 

for the epoch 1957.5. but the contour values are not tied to any reference 

field. The dip, declination and magnitude of the Earth's ~agnetic field 

in this region are approximately _31 0
, '+60 E and 42,500 nT respectively 

(Finlrqson, 1973). 

The most obvious featUre of the magnetic map , is the prominent 

negative ' anomaly which is closely . associated with the Papuan UI tramaf'ic 

Belt · particularly from lui (KU) to Mount Lamington (LMG). Immediately 

south of Kui (XU) the negative anomaly is near the coast, and between 

Morobe (ME) and Cape Ward Hunt ( Cw) it is closer to the Owen Stanley Fault 

and shows rather irregular relief. South from Cape Ward Hunt it reflects 

the trends of the major faults indicated in Figure 9. The northernmost 

section of the Belt, which trends towards the coast near Salamaua (SL), 

is expreseed b.y lack of relief in the magnetic contours. 

In the region of Mount Lamingtonthe anomaly is offset some 

30 kIn ,to the south and its trenci alters from southeast to east. The 

anomaly is very prominent in this area and the trend continues towards 

the east, but the relief of the anomaly is more irregular here than to 

the north of the offset. The magnetic expression of the Owen Stanley 

metamorphic zone southwest of the Papuan Ultramafic Belt is generally 

small except for a number of circular anomalies attributaole to local 

intrusives. 

In the northern p~tof the Belt the negative anomaly correlates 
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well with ·two rock units mapped by Davies (1971) as the gabbroic and 

basaltic components of the ophiolite suite of rocks. Most of the areaS 

mapped as being occupied by these two units have associated negative 

anomalies. Between Kui (KU) and Morobe (ME), however, the anomaly is 

rather irregular and does not correlate well with the large area of 

gabbro mapped in the region, an effect probably caused by the presence 

of numerous diorite intrusions in the area. The wsence of magnetic 

expression in the most northerly part of the Belt reflects the absence 

of basalt and gabbro in this area and provides convinoing evidence that 

the ultramafic component of the ophiolit~ suite has a ver,y small magnetic 

effect. 

Figure 10 shows three two-dimensional magnetic models along 

the profile XY (Fig. 9). The models show the effects of· three layers 

with dip angles of about 90 and a natural remanent magnetism of 4 Aim 

in the direction of the Earth's present field. The terrain effects of the 

Owen Stanley Range are also included in the models. The three models 

illustrate the magnetic effects of the basalt, the basalt and gabbro, and 

the basalt, gabbro and ultramafic rocks with lc\yer thicknesses corresponding 

to the measured surfaCe exposures • 

. Al though none of the fits is good, tha.t produced by the basalt 

and gabbro model is closest. The observed anomaly has a longer-wavelength 

oomponent than the calculated anomalies, indicating that an accurate 

magnetic model of the Papuan Ul~ramafic Belt must differ from Figure 10. 

Detailed magnetic studies of oceanic crust (Talwani et al., 1971; 

Atwater & Mudie, 1973) indicat~ that tha magnetic material may not be 

uniformly distributed within the oceanic lc\yers 2 and 3 and the non-

uniqueness of magnetic interpretation methods makes it difficult to 

construct detailF~d mo!lels based solely on magnetic obser-v.ations. 
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The depth to the basalt layer at the coastline in Figure 10 

is 6 km which agrees with the depth to the 5.66 km/s layer indicated 

in Figure 8 but is 2 km deeper than that indicated by Finlayson et al 

(in prep.) for the Cape Ward Hunt (CW) region. The dip of 9
0 is less 

than the dip of the 6.86 km/s refractor in the Mount Lamington region 

determined from seismic work described earlier in this paper and within 

the range of topographic dips (50 _150
) on the sea floor towards the 

Solomon Sea basin (Finlayson et al., in prep.). 

East of the magnetic anomaly offset mentioned earlier, outcrops 

of basalt and gabbro associated with the 'Ultramafic Belt are sparse and 

the main surface rock units are Quaternary volcanics and alluvium. However, 

the continuation of the regional negative magnetic anomaly suggests strongly 

that the basalt and gabbro units are present under the Quaternary cover. 

Their presence in this region has been postulated by Davies (1971) on 

geological evidence and b.Y Milsom (1973) from the gravity modelling studies. 

The Quaternary volcanics have a relatively subdued magnetic expression. 

This may possibly be explained if they are composed of interlayered 

reversely and normally magnetized lava flows which would render them 

effectively non-magnetic. This effect was found in parts of Iceland 

(Piper, 1971). 

The offset in the magnetic anomaly near Mount Lamington represents 

a boundar,y, possibly a north-south shear zone along which the Ultramafic 

Belt has been offset. Quaternary volcanics are prevalent east of the 

offset but absent to the west. 

," 
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DISCUSSION 

In eastern Papua the oontemporary suites of oalc-alkaline 

and high-K alkaline lavas (Johnson et al., 1970) assooiated with 

reoent voloanism oannot be assooiated with any ourrently active well 

defined Benioff zone in accordanoe with the model that Jakes & vfuite 

(1969) have proposed for island aro areas. Suoh lavas are usually 

associated with magma generation at depths greater than 150 kIn. The 

li thospheric structures at suoh depths oannot be determined from the 

seismio and magnetio survey work interpreted in this paper.. The 

simplified orustal structure proposed here indicates that the ooncept 

of a slioe of crust and upper mantle obducted onto a less dense orust is 

substantially oorrect in the Mount Lamington region, but the development 

of the thioker orustal section (twioe that of normal oceanio orust) along 

the northeast Papuan peninsula ooast (Finl~son et al., in prep.) requires 

further investigation • 

. The orustal shortening required to generate the Papuan Ul tramafio 

Belt structures in the Eocene-Oligocene (40 m.y. B.P. approximately) 

oannot be directly related to present d~ voloanism in eastern Papua. 

However, the whole Melanesian region demonstrates episodic development 

since that time and is still a major interaction zone between the 

Australian and Pacific lithospheric plates. Thus it is possible that 

some latent geochemical separation has been maintained until the present 

to account for the current volcanic activity. A subduction episode of 

only 1-2 m.y. duration under east Papua would be sufficient to enable 

ooeanio crust to descent to the 150 km depth which is generally considered 

neoessary to generate oa10-a1kaline vo10anics. It m~ be speculated that 

this has occurred since the emplacement of the Papuan Ultramafic Belt. 

A few earthquakes and hypocentres in the depth range 70 to 300 km 

have been detected in the Mount Lamington area and also in the lorna (IA) 

ar~a indicating that there is current lithospheric activity under east Papua. 
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