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SUMMARY

The report desocribes the petrography and chemical analyses of
samples of lavas and pyroclastiocs from some of the volcanic islands along
the north coast of New Guinea, and from Fergusson ard Dobu Islands,
immediately sast of Papua.

The volcanics from the north cbast islands are hypersthene amd/or
olivine-bearing basalt, basaltio andesite, and andesite. Most of them
are oharacterized by being moderately to strongly porphyritice The
phenocrysts consist of calcio plagioclase and diopsidic augite, together
with hypersthene in some, and olivine in others. They are enolosed in a8
fine-grained groundmass composed of plagioclase, clinopyroxens,' and iron
oxide; in most, some roock glass is present. Orthopyroxens was
observed in a few samples,

The chemical analyses of the north ooast rocks are compared
with those of samples from Mounts Lamington, Victory, and Yelia. All are
fourd to belong to the calo—alkaline kindred,

The samples collected from Fergusson and Dobu Islands -are mostly
peralkaline rhyolites and obsidians. They contain a few phenoorysts of
anorthoclase and aegirine. In the rhyolites, the groundmass consists
of alkali feldspar, quartz, segirine, riebeckite, and probeble oossyrite.
The obsidians have a groundmass composed almnst entirely of glass.
Chemically, the rocks are peralkaline; it is not known to which kindred
the lavas belong. However, at Dobu Island, a specimen of a.ndesite was
collected and desoribed; in general appearance, this rock is similar to
the andesites from the north coast islands, suggesting that the
peralkaline volcanics are related to the calo-alkaline rocks.
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INTRODUCTION

During 1963, a mumber of volcanic rock samples were submitted
by G.A. Taylor to the laboratory for petrological and chemiocal
investigation. This report summarizes thelr petrography and discusses the
chemical analyses. '

The samples were colleoted from Blup, Blup, Kadovar, Manam,
Karkar, Bogabagy; and Long Islands, along the north coast of New Guinea,
and from Fergusson and Dobu Islands, immediately east of Papua. The
general locations are shown in the sketch map in Plate I,

The report should only be regarded as a preliminary petrographic
survey of the volcanics, rather a detailed examination.
Petrologically speaking, the New Guinea volcanic province is virtually
untouched s it could provide an admirable field for petrological research.

BLUP BLUP ISLAND

PETROGRAPHY

One specimen, R¢15617 (field number P.1025) from Blup Blup
Island was examined, This was collected from a village near the south
anchorage, amd is an olivine-bearing hypersthene—augite hyaloandesite.
The specimen is moderately to strongly porphyritic, the phenoorysts forming
25h of the rocke They range up to 3 mm. in diameter, although.their
average size is about 1 mmes Some phenocrysts are clustered into
monomineralic groupsy other clusters are composed of somewhat intergrown
plagioclase and pyroxene, ard are possibly cognate xenolithic inclusions.

Plagioclase phenocrysts are tabular to sub-tabular, and are
slightly altered to clay minorals. The crystals show oscillatéory
zoning, and commonly have a large calcic core (compositions measured on a
universal stage range between Anz and An, ), surrounded by a fairly
narrow margin composed of labrad %ite. Slopsidio,augite phenoorysts are
pale green, commonly embayed orystals, with 2B(+) measuring between
about 58° on orystal cores to 53° on crystal margins, Hypersthene is
prismatic, slightly embagyed,and is pleochroic from colourless to pale
pinks 2E(—) measures 74°. Olivine phenocrysts are not common in the rock;
they form colourless corystals that show embayment and which, in places, are
partly replaced by clinopyroxens; where this has taken place, a-thin zone
of black iron oxide is present between olivine and the pyroxens, A fow
embayed black iron oxide phenocrysts are present. f

The groundmass consists of fine-grained, roughly flow-oriented
laths of plagioclase, measuring about 0,03 mm. by 0,005 mm., prismatic to
gramlar pale green clinopyraxene, about 0,004 mme across, and gotahedral
black iron oxide orystals that measure about 0,002 mme in diameter. All
the grains are enclosed in a pale brown glass that has a very low
refractive index. :

A modal analysis of the rock is -
grourdmass: T5%; plagloclase: 18b; diopsidic augites 4%;
Hypersthenes 1%; olivine: traces black iron oBides 2%.
A visual estimate of the percentages of minerals and glass in the
groundmass is s~ plagloclase: 35, clinopyroxenes 5, black iron oxides
less than 1, and glasss 60,
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KADOVAR ISLAND

PETROGRAPHY

The three specimens examined consist of hypersthene-augite
hyaloandesite. R.15614 (field number P.1026) was collected from the dome
sunmit of Kadovar; R.15615 (P.1027) is from the anchorage on the north
side of the island; R.15616 was collected from the east coast.

Texturally and mineraloglocally, the three spscimens are
similar to each other. They are very strongly porphyritioc, the
phenoorysts forming about 60% of the rock in each of the specimens. The
phenocrysts range up to about 1.5 mms diameter. Plagioclase forms
tabular phenoorysts showing oscillatory zoning, it has a composition of
An,. to Ang., zoned to labradorite on orystal margins. Diopsidic
anggte phe%crysts occur as prismatic, very slightly embayed, pale
brownish~green crystals. In some places they form clusters of
intergrown crystals that somgtimes include hypersthene: Diopsidic augite
in R. 15614, has 2E(+) of 51 s Hypersthene forms prismatic orystals,
pleochroic from pale brownish-green to pale pinkish~brown; the
colour deepgns towards orystal margins. In Ri 15614, hypersthene has
2E(~) of 77° to 80°. Hypersthene phenocrysts are commonly surrounded by
a thin rim composed of fine clinopyroxene grains.

The groundmass, in R. 15614, consists of minate plagioclase
microlites (0.005 by 0.002 mm. in size), acicular prisms of pyroxene
(0.009 by 0.001 mm.), and grains of black iron oxide, 0,005 mm, diameter,
all enclosed by an sbundant colourless glass matrix. The groundmass in
specimens R.15615 and R.15616 has an average grainsize of about 0.01 mm.,
and less than 20% 1s composed of cwlourless glass. The crystals consist
of plagioclase laths, clinopyroxene prisms, and octahedral black iron
oxide.

A modal analysis of R.15614 is:-
groundmasss 41%, plagioclases 22%, clinopyroxene: 27Th, hypersthenes €%,
and black iron oxides 4%. A visual estimate of the percentages of
minerals in the groundmass of this specimen is 3- )
plagioclase: 30, pyroxenet 10, black iron oxide: less than 1, and glasss60,

CHEMISTRY

The analysis and C.I.P.W+ norm of specimen R.15614 are shown
in Table 2; the analysis is plotted on the F.M.A. and Solidifipation Imdex
diagrams in Plates II, III and IV. Compared with the Blup Blup Island
specimen, the analysis has lower Al,0,, Cal, and alkalis, and is
somewhat richer in total iron and Néoij
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CHEMISTRY

A chemical analysis of the speclmen described is shown with its
C.I.P.W. norm in Table I, and is plotted on the F,M.A. and Solidification
diagrams shown on Plates II, III and IV. I% will be noticed that in
spite of the faot that small amounts of olivine are present in the
specimen, the analysis shows the rock to be fairly rich in silica,
resulting in 15.3% quartz in the norms The olivine is an unstable relic;
evidence for this are the clinopyroxene reaction rims around olivine crysta
orystals.

TABIE T

Analysis Norm
510, 58.50 qz  15.30
TiO2 '0.32 or 10,01
A1203 15.20 ab 20,44
F6203 3,40 an 25.58
FeO  4.30 WO 4499
MnO 0.15 di > en 3.30
MgO  4.60 fs 1,32
Cal T7.70 en 8.20
Na,0 2440 by §es 3,56
KéO 169 mt  4.87
P205 0.23 il 0,61
H20 + 1-48 ap 0.34
H,0 - 0.38 Water 1.86
002 0.01

Total  100.36

Specimen R.15617. Olivine-bearing hypersthens~diopside augite.
hyaloandesite. Collected from a village near the south anohorage of
Blup Blup Island, 3

Analyst: L. Castanelli and R. L. Brucey A.M.D.Le
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TBIE 2
Analysis | Norm
510, 57.60 ez 1530
Ti0,  0.31 or 8.34
A120'3 13.50 \ ab 16.77
Fo 0, 4.75 an 23.63
Fe0 4.60 wo 8.35
MnO 0.16 ai en 5,90
MgO 5495 £  1.72
Cal 9,00 hy en 9,00
Na20 ZaQO fa 2.51
K0  1.45 mt  6.96
P205 0424 i1 0.61
H20+ 0433 ap 0.34
H20— 0.16 c6 0,05
002 0.0 Water 04,49

Total 100, O7

Specimen R.15614. Hypersthene-augite hyaloandesite. Collected from the
dome summit of Kadovar Island.

Analysts: L, Castanelli ard L.R, Bruce, A.M.D.L.,

MANAM ISLAND

PETROGRAPHY

This part of the report contains a summary desoription of the
petrography of lava specimens and some ash samples from Manam Islamd. The
specimens examined represent material erupted in early 1957, late 1957 -
early 1958, 1960, 1962, and 1964. Some sanples of ancient lava flows
were also examined. The locations of all the specimens are shown in
Tables 3 to 8.

Generally speaeking, the anoient and the recent Manam lavas are a
rather monotonous series of porphyritioc olivine-bearing basalts,
basaltic andesites, and andesites, In them, the amount of phenoorystio
material present ranges between about 20% and 40h, Phenoorysts
commonly range up to about 1 or 2 mm. across, partiocularly the pyroxenesj
the average size of the phenocrysts, however, is about 0.5 mme The
phenoorysts are enclosed by intersertal hyalo—orystalline or holoorystalline
grourdmasses. In some rocks, slight flow textures ocan be seen affeoting
the groundmesss in a few, even the phenoorysts are flow-oriented.
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TABLE 3
Ancient Flows, Manam Island

Registered TField Location

Noe. No. '
R.14717 MO/1 North wall of south-east valley.
R.14718 Mo/2 Outside north wall of south-east valley.
R.14774  MO/3
R.14719 MO/4 Between Waris and Aberia.
R.14720  M/5
R.14721 MO/7 Lower floor of Bokure Channel
R.14722 MO/8 Upper floor of Bokure Channel
R.14753 M0/9 Northern well of north-east valley,
Re14775 MO/10  North-east valley.
R.14776 Mo/11 Between Bokure and Kolang.
R.14771 M0/12  Between Borda and Balian
Re14752 M0/13  In channel near Kulugumia.
R.15639 P,1040 South-west valley.
R+15640 P.1041 South-west valley.
R.15645 P.1046 Upper flow in neck of S.W. Valley.
R.15646 P,1047 Lower flow in neck of S.W. valley.

TABLE 4
Material erupted in January, 1957

Registered Field Location

No. No.
R.15636 P.1037 Flow, south-east valley.
R.15637 P.1038 Bomb fragment, south-east valley.
R.15638 P.1034 Bomby south~east valley,
R,15641 P.1042 MNueé boulder, south-west valley.
Re15642 P.1043 Cob boulder, south-west valley.
R.15643 P.1044 Mueé fragment south-west valley.
R.15644 P.1045 MNueé fragment south-west valley.




TABLE 5

- Late 1957 -~ early 1958 erupfion, Manam Island

Registered TField Loocation
No. No.
R.14722 MK/2 North-east Valley, flow descending 10/1/58
R.14726 MK/3 North-east Valley, flow desceniing 16/1/58
R.14723 MK/4 North~east Valley oob from surface flow 16/1/58
R.14773 MK /4 North-east Valley oob from surface flow 16/1/58
R.14724 MK/5 North-cast Valley 16/1/58, top end beneath
surface rubble,
R.14725 MK/6 North-east Valley base of flow of 16/1/58 in valley.
R.14751 MK/T North-cast Valley spinose surface of 16/1/58.
R.14727 MK/8 North-east Upper levee wall distorted. A
R.14728 MK/9 North—east Valleyj upper levee wall undistorted.
top structure ‘
R.14729 M(/10  North-east Valley lower levee wall distorted.
R,14730  MK/11  North-oast Valley spinose lava in heated zone.
Ru14731 MK/12  North-east Valley conchoidal surfaoce.
R,14732 MI/1 South-east Valley, under muee deposit, south flank
of valley. :
R.14733 Mi/2 South-east Valley, pre 5/3/58, north flank of valley.
R.14734 Mi/3 South-cast Valley, pre 5/3/58, north flank of valley
below floor.
R.14735 Mi/4 South~cast Valley, pre 5/3/58, on floor of north
flank of valley, abou} 2000 feet a.s.l.
R.14768 Mi/5 South-east Valley, pre 6/3/58, north branch, main flows
R.14769 Mi/6 South-east Valley, pro 6/3/58, north branch, main f£low.
R.14736 M/7 South~east Valley, pre 6/3/58, centre of lava road,
on terminal apron about 2500 feot above sea level.
R.14737 Mi/8 South-east Valley pre 6/3/58, levee banks, about
2500 feet a.s.l.
R.14738 Mi/9 South~east Valley pre 6/3/58, inner wall of lava road.
Re24770 MP/1 Nuee debris, 18/10/57
R.14739 MP/2 Nuee debris, 18/10/57
R.14740 MP/3 Nuee debris, 18/10/57
R.14741 MP/4 Nuee debris, 18/10/57
R.14742 MP/5 Nuee debris, 13/10/57
R.14743 Mp/6 Nuee debris, 13/10/57
R.14744 MP/7 Nuee debris, 13/10/57
R.14745 MP/8 Nuee debris, 13/10/57
R.14746 MP/10  Nuee debris, 13/10/57
R,14747 MP/11  Nuee debris, 13/10/57
R.14748 MP/12  Nuee debris, 13/10/57
R.14749 MP/14 Nuee debris, 25/1/58. Budua
R.147T1 MP/15  Nuee debris, 25/1/58, S.E. Valley
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Table 5 (cont.)

Registered Field Location
NO. No. C

R.14750 MP/16  Nue debris, 25/1/58
R.14754 MP/20  Nuaee debris, 5/3/58
R.14755 MP/21  Iuee debris, 5/3/58

R.14756 MD/1 Wuee dust, 18/10/57
R, 14757 M/2 Nuee dust, 13/12/57

R.14758 /3 Nuee dust, 25/1/58  Budua

R.14759 M/4 Nuee dust, 25/1/58  S.E. Valley

R+14760 mw/5 Nuce dust, 25/1/58  S.E. Valley

R.14761 M /6 Subaerial deposit, 25/1/58, Awar.

R.14762 MD/7 Subaerial deposit, 16/2/58, Waris.

R.14772 ME/1 Liquid bomb, S.E. Valley, collected Jamary, 1959.
R.14763 ME/2 South~east Valley, flank of terminal apron, 24/41/57

R.14764 ME/3 No;t?—east Valley, flank of torminal apron, colleoted
1/1/594

R¢14765 ME/4 20 feet below surface of cone ncar Kulugumvra.

R414766 ME/5 Fragment thrown out by adventive cone on northemn
side of Manam,

g S.E. Valley

TABLE 6
Flow Erupted in 1960, Manam Island

Registered Field : - Location
No. No.

Re15647 P.1048 North-east valley.

TABIE T

Registered Field Location
No. No

R.15648 P.1049 South-east valley
R.15649 P.1050 South-east valley
R.15882 P.1050 South-~east valley
R.15650 P.1051 South-east valley
Re15651 P.1052  South-ecast valley
R.15883 P.1052 South-east valley.
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TABIE 8

April, 1964 Eruption, Manam Island

Registered TField Location
No. No.
R.17706 - South~east Avalanche valley.

Most of the rocks are slightly to moderately vesiculary; a few are
scoriaceous. :

The phenocrysts consist of plagioclasey dlopsidic augite, ani
olivine; in many of the specimens, small amounts of hypersthene are
present. 1

Plagioclase phenocrysts are tabular to sub-tecbular orystals
that commonly have embayed margins and which are frequently clugtered
to form parallel and interpsnetrant growths. Plagioclase comf)osition
in crystal cores is within the range An 75-853 it is zoned to labradorite
on crystal margins. Compositional zoning is commonly oscillatory. In
many rocks, plagioclase contains mumerous minmte intergrowths that
apparently consist of alkali feldspar. The intergrowths are present in
the marginal zone of crystals, or else form several thin zones roughly
similar in position to the oscillatory zoning. Quite commonly,
plagioclase cxrystals containing these intergrowths are more s'trQngly
embeyed than those without them, '

Diopsidic augite phenocrysts form pale green, prismatic,
slightly embayed crystals, many of which show a faint osoillatory zoning
under crossed nicols: Many orystals are clustered. In some . :
spedimens, fine gramlar clinopyroxene occurs in small inclusion -~ like
aggregatess Other pyroxene aggregates contain grains of hypergthens,
these commonly occur in rocks which; otherwise, contain no diserete
hypersthene phenocrysis, In many specimens, clinopyroxene - plagioclase
ageregates are also present. :

In the analysed spegimen of ancient flow material (Ri15639),
diopsidic gugite has 2E(+) = 54°; in the 1957 eruption, R.156364
2E2+3 = 575 — 6403 Re14723 and R.14770 (195758 eruption);
2E(+) = 58  — 6173 _ R.15649 and R.15651 (1962 eruption), 2B (+g ‘ranges
between 57° and 65°.  In R.17706, (1964 eruption), 2E(+) = 57°%
Several orystals in each specimen were measured; the rangs of values
in each specimen suggests that the orystals are not in equilibrium with
each other - this is to be expected in voloanic rocks.

Olivine phenocrysts are present in nearly all specimcns, one
noteble exception being the chemically analysed ancient flow sample
(R.15639).  Olivine forms colourless, commonly embayed orystals which,
in many specimens, is surrounded by a very thin reaction rim composed
of finely gamlaro olinopyroxens. Where measured, 2V(~) ranges
between 80" amd 96,

Hypersthene is present in three of the four specimens
of anoient flows sampled in the south-west valley.
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The groundmass in most specimens has an intersertal texture
in which the constituent crystals have a random orientation. In others,
however, a flow texture may be seen, particularly arourd phenocrysts.
Most rocks are holocrystalline; some, however, have interstitial glass.
The groundmass grain-sizes range between sbout 0.01 and 0.05 mm. :
Plagioclase foxms laths amd microcrystalline anhedra. Clinopyrozene and,
where present, hypersthene, occur as gramilar to prismatic orystals.
Black iron oxide is ootahedral. Where present, interstitial glass is
brown, and is quite commonly somewhat altered. :

Some ash samples collected during the 1957-58 eruption consist
of subhedral, broken crystals of plagioclase, pyroxene, amd olivine,
together with small fragments of dark brown, ferruginized basaltic glass,
and some basalt lapilli. The grain-size of the ash fragments range
between 0.04 and 0.75. Basalt lapilli, whore present, are about 6 mm.
in diameter. :

Modal analyses of specimens and visual estimates of minerals
contained in the groundmass are shown in Tables 9 and 10 respeotively,

TABLE 9
Modal Analyses of Manam Island Lavas

Groundmass 18 56 63 59 62 12 68

Plagloclase 14 34 14 31 24 22 23

Clinopyroxene 5 9 17 8 10 5 6

Hyperstheneo 1 2 - 2 Trs - -

Olivine - 1 6 Tr, 4 1 3

Black iron oxide 2 1 Tr. Tr. Tr. Tr, Tr.
TABLE 10 ‘:

Vistial Estimates of Percentacos of Minerals in Groundmass

R.15639 R.15636 R.14723 R,14770 R.15242 R.15651 R.17706
5

Plagloclase 50 30 65 55 50 30

Pyroxene 15 25 30 25 30 30 20

Black iron oxide 21 5 <5 5 ¢5 % <5

Glass 35 40 - 15 - 20 50

R.15639 Hypersthene - clinopyroxene hyaloandesite; ancient -flovg."

R.15636 Olivine-bearing hypersthens - clinopyroxene amdesité erupted
J amuary, 1957. '

R.14723 Olivine-bearing basalt; erupted Jamuary, 1958.

R.14770 Olivine-bearing basalts erupted October, 1957.

R.15649 Olivine-bearing basalts erupted 1962, ‘

R.15651 Olivine-bearing basalt; erupted 1962.

R.17706 Olivine-bearing basaltsy erupted April, 1964.



TABLE 11

Analyseg . _ Norms

R.5636  Ra15639  Ra15649 Re15651 Re17706 R415636 R.15639  R.15649  R.1565T R417706

510, 53490 62400 52470 52490 51,10 o 8434 20,03° 5416 5,11 -
Ti0, 0.38 Oulds 0,37 0.39° 0.58 or 3434 9el5 3489 3.89 5,56
81,0, 16,60 16410 17,00 17,00 16465 ab 2004l . 25.68 20,96 21.48 30.92
Fe,0y 4490 3435 b5 435 4498 an 32480 25.58 33436 33408 23463
FeO 3490 3425 4O bl 4e00 | ne - - - - 2484
M0 0417 Cl4 0417 0.16 0,16 (o 7466 . 3.13 8412 777 11472
Mg 6470 2.80 6480 6470 6,80 a1 §en 5490 2.10 6.00 5,50 9400
Ca0 10450 6485 10475 10,65 10460 Efs 0492 Ca79 1.32 1,58 145

Ne.,0 2440 3,05 2450 2455 Le25 éen 10480 4e90 11,00 1130 -

K, 0 0e69 1,61 066 0467 0488 v (fs 1 472 1.98 2.6/, 277 -
P,0, 0vt2 0s23 0u11 0e12 0,19 . (£o - - - - 5.60
H O 0.06 0,07 0.08 0.15 nil §fs - - - | - 0492
H,0- 0,07 | 0,13 0,00 0603 nil mt 719 e87 650 6426 719
co, 0,05 0.01 0,02 0.02 N.D. 11 0476 0.76 0476 0.76 1406
ap 0434 0e34 0u34 0.34 0e34

Total 100,44, 100403 100401 100,14 100419 ce 0410 - 0405 0.05 -

Water 0413 0420 0408 C.18 -

Manam Island lava specimens

R,15636 (livine~bearing hypersthene-augite andesite; erupted January, 1957.
Re15639 Hypersthene~augite hyaloandesite; ancient flowe

Re15649 Olivine-bearing basalt; erupted 1962.

Re15651 Olivine-bearing basalt; erupted 1962.

Re17706 Olivine-bearing basalt; erupted April, 1964.

Analyst? Le Castanelll and ReLe Eruce, AM.D.L,



TABLE 12

1957=8 Eruption, Manam Island

A, Analyses
Md 21 Md «23 Md «25 Md «31 Md W56 Mde58 ¥d .59 Md 460 Md «61 Vd 62 Md 463 Md o644
Tio2 0.33 0e35 0«35 0e34 0.30 Ce33 031 032 0.32 031 0430 0«35
A12 O3 14439 14 484 1390 14 28 16462 14,419 16401 16429 16468 15484 16,18 14456
Fe203 6411 5496 6407 490 6423 6418 5487 5420 5420 6433 5475 5601
Fe0 3460 3481 3499 Le'T5 2¢73 402 3425 3602 3465 2499 3416 L ob9
MnO 0415 0,16 Oe16 O¢16 0e16 Cel5 014 ‘Oel4 018 0,13 Oe12 Cel6
Cad 10493 10470 10468 11,08 10696 10458 11400 11410 11.10 11.15 10490 10,99
NaZO 2eld, 2461 257 2646 1.80 2450 VYA 2410 1480 1026 2432 248
K,<0 Qo7 083 0490 079 0,70 0483 0470 0e74 0472 0e72 0.71 0e91
Pgo5 0eR2 019 0e25 0e17 0e22 0419 0s20 0.18 0,18 020 0420 0s15
Hoo™ (+) Absent 0407 Absent Absent Absent 013 Absent Absent Absent Absent Absent Absent
Hy0 (=) 0603 - 003 Absent - 0,02 Absent 0408 Absent Abgent Absent Absent Absent 0.02
Total 100644, 10000 100,52 100440 100433 99,71 99413 99416 100428 9.09 99453 99.15
B. Normg
qz Le32 6436 Lo, 249/ 7456 3,60 8,70 490 4,498 9.60 bolid, 1062
or hed5 Leh5 5456 5400 3.89 5400 3.89 Lol Lel5 IAVA 3.89 5.56
ab 20644, 22401 21448 20496 15420 20,96 1205 17482 15420 1048 19.39 20,96
an 26413 26 o441 23 .63 25430 35431 25402 - 35,58 32480 35431 35431 3197 25485
WO 1137 10479 11.95 1206 719 11614 T o544 8493 789 .00 8493 11+60
di(en 9,40 8470 9,60 9,00 6420 9,00 6430 740 6430 6436 7.50 8,80
fS 0053 OQ66 0092 1 .85 - 0979 0026 Oo33 0066 0.0A, 0.26 1 .58
hy(en 14,400 9,70 11490 12470 14,90 12480 14,80 13440 15450 14«24 13440 12480
(fs 0.79 0466 1419 2451 - 1.19 0.53 0659 1458 0.09 0440 224
mt 8632 8e82 Be82 7.19 8.22 9.05 8458 7 66 7 466 9,05 8e35 7.19
hm - - - - 0664 - - - - - - -
il 0461 076 0461 0461 0,61 0461 0461 0461 0e51 0461 0461 0,76
ap 034 0«34 Oe34 Oe34 0.67 0e34 0e34 O34 0e34 Oa34 034 O34
water 0,03 0610 - 0,02 - 021 - - - - - -

M3e21 - Nuee deposit, 25/1/58; composite sample,
Md, 56. Basalt flow from main crater.

Mde31 =~ Nuee deposite
Mde60 = Volcanic ash, 16/2/58

Mde59 ~ scariaceous lapilii.

March, 1958,

Analysts ~ Mde 21 to 31, 58, 63 and 64 -~ 4, McLure, B,M.R,
Se Baker, B.M.R.

Mds 63 and Md.64 = Nuee deposit (Mde63 ~ 26/1

Mde 56, 59 to 62 =

Mde23 - Nuee deposit, 18/10/57.

on Warig),
57)

¥deR5 =~ Basalt flow from main craters.
43,58 ~ Volcanic agh fall (on mainland) 25/1/58.
Md, 61 ~ Basalt from main crater.

Md.62 = Lava bomb,
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CHEMISTRY

Chemical analyses and norms of Manam Islend lavas are shown in
Tables 11 axd 12, and are plotted on the variation diagrams shown in
Plates II, III and I¥. The analyses in Table 12 are quoted from
Joplin (1963 ), although the norms were calculated by the writer. The
anelyses show the rocks to be fairly uniform; the main exception is
Rs 15639 an ancient flow, which is far more acid than the otherg.
Rs 17706 records & greater percentage of total alkalies than all the
other specimens; although it has the least amount of silicaj ih the
norm, nepheline is present. Petrographically and mineralogically the
specimen is fairly similar to the 1957-58 material, ‘

On the F.M.A. diagram of Plate II, the trend aoross
the centre of the diagramy the least differentiate are the 1957 and
1958 lavas, tho a962 and (apparently) the 1964 lavas ave more alkali rich.
The most differentiated sample is the ancient flow. _

4

KARKAR ISLAND

PETROGRAPHY

This account of the petrography of the Karkar Island lavas is
divided into two parts. The first is on the "old" flows in the south
wall of the crater, at Gial Village, and in the Koroput area. The
second describes younger flows in the orater, and at Baglari and
Uluman conese. All the lavas described here consist of porphyritic basaltic
andesite and andesite. The old flows contain hypersthene in addition
to auglte and plagioclase; the younger flows ocontain olivine in place of
hypersthene. The looations of specimens of old flows are given in Table 13;
those of the newer flows in Table 15, Modal analyses of chemically
analysed specimens are shown in Table 14. ' :

01d Flows

South Wall of Crater. All the specimens except R.15621 are somewhat
vesicular, porphyritic rocks; R.15621 is strongly scoriaceous. In
21l specimens, the phonocrysts range from groundmass size up to two or
three millimetres in diameter. Thc phenocrysts in most specimens form
less than Sk of the rocks; in £,15878, however, 15 %o 20% are present.
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TABLE

014, :E‘lows; Karkar Island

Registered Field Location Name
No. No.
R.15618 P.1055 Base of south wall of crater Hypersthene-oclingpyroxens
andesite. .
R.15619 P.1056 Base of south wall of orater Hypersthene-—clingpyroxens
andesite, ;
R.15620 P.1057 Mid-wzy up south wall of Hypersthene~clinppyroxene
crater. andesite. )
R.15621 P.1058 Top of south wall of crater, Olivine-bearing hypersthem—
torminal flow. clinopyroxene ant}esite.
Re.15622 P.1059 Koroput quarry, north coast Hypersthene - clinopyroxene
of Karkar. ardesite. f
R.15623 P.1060 Koroput village. Hypersthene— clinopy'roxene
andesite. :
R.15624  P.1061 Gial Village. Hyporsthens - clinopyroxene
andesite. :

R415878 P41055 Base of south wall of cratersclinopyroxens andesite.

Plagioclase phenocrysts are present in all specimenss. They
occur as tabular orystals that commonly have embayed margins. Their
composition ranges from bytownite in crystal cores t¢ labradorite on their
margins. Diopsidioc augige forms pale green, somewhat embayed prismatic
phenocrysts with 2Ez = 50° in R.15618. Hypersthene phenocrysts are also
prismatio; they are pleochroic from very pale groen to very palée pink.

Some have a very thin rim composed of fine-grained, granular clinopyroxenej
this rim overlies slight cmbayments in the margins of hypersthene orystals.
In R.15618, hypersthene has 2E x of 65°., No hypersthens is prosent in
R.15878. A few olivine phenocrysts are present in R.15621§ hore, they
form small rounded, colourless grainse :

In specimens R.15619 and R.15621 the groundmass is ho}ocrystalii.nq
in the others it is hyaloorystalline, colourless to pale brown glass
forming between 5 and 20% of the groundmass. In all specimens, groundmass
plagioclase oocurs as euhedral laths and microorystalline anhedra; the
laths, in some rocks, are flow—oriented, Clinopyroxene oocurs as pale
green columar to gramlar crystals, and black iron oxide is octahedral.

In speocimens R.15618 and R.15620, some prismatic hypersthene crystals are
present in the groundmass. The average grainsize of the groundmass
ranges from sbout 0,01 mm. in some specimens to 0,1 mm. in others.

Koroput Area. Specimen R.15622, from Koroput Quarry, is a very fine-gralned,
Scorisceous rock in which microphcnocrysts about 0.13 mm. diameter, and a
fow larger phenocrysts,; ranging up to 1,5 mm. across, are seen to be
enclosed in a very dark groundmassj the phenocrysts form about,5 to 10%
of the Took. The phenocrysts consist of calcio plagloolase laths,
prismatic to subhedral pale green diopsidic augite, and a few prismatioc
crystals of byperstheney a few orystals of colourless olivine are presente.
The groundmass is seen to consist of felted to sub-radlally arranged
plagioclase microlites that measure about 0.03 mm. long, granular augite
grains sbout 0,003 mm, diameter, and ootahedral black iron oxide

measuring 0.001 mm. across. All these are onclosed by brown, partly
devitrified glass.
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TABLE 144

Modal Analyses of Karkar Island Lava Samples

R.15618 R.15628 R.15633 R.15635 R.15879
Groundmass 95 65 T4 61 75
Plagioclase 4 32 27 36 23
Clinopyroxene 1 2 1 2 2
Hypersthene TP, - - - -
Olivine - Tr, 1 1 Ty,
Black iron oxide - Tr. Tr. Tr, -

TABLE 14 B
Visual Estimates of Groundmags Mineral Percentages

R,15618 R.15628 R.15633
Plagiooclase 50 25 55
Pyroxene 25 25 15
Black iron oxide - &) 10
Glass 5 50 20
R.15618: Hypersthene~bearing clinopyroxene andesite - 01d flow.

R.15628s
R,15633s
R.156351
R.15879:

Olivine~bearing clinopyroxene
Olivine-bearing clinopyroxene
Olivine~bearing clinopyroxene

Olivine-bearing clinopyroxene

andesite
andesite
andesite
andesite

New flow
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Specimen R.15623, from Koroput village is a porphyritic rock
in which the phenocrysts form about 13% of the rock, anl range up Yo

about 2 mm. acrosse. Texturally and mineraloglecally it is simllar to
the speoimens from the south wall of the crater.

Gial Village. In thin section, R.15624 is seen to be porphyritic;
there appear to be two generations of phenocrysts. First, some large
plagioclase crystals about 1 to 2 mm. diameter. Second, smaller
crystals, about O.4 mme acrossy; formed of plaglooclase, diopsidig augite,
hypersthens, and black iron oxide. ’

The larger plagloclase phenocrysts have a composition of about
An o} they are almost unzoned, apart from a thin area around crystal
maggins. Mostly they are euhedral, but one or two strongly empayed
crystals are present. The second generation plagioclase phenoerysts are
tabular, and have a composition of about AnZ ¢ Diopsidic augite forms
pale green prismatic crystals, and hypersth ge is colourless to pale
greenish-browm. Some hypersthene crystals have a thin rim of fina—
grained granular clinopyroxene.

The grourdmass consists of ramlomly oriented plagioclase laths,
sbout 0.04 mm. long, together with prismatic clinopyroxene and octahedral
black iron oxide. A11 are enclosed in dark brown altered glass that
forms about 25% of the grourdmass. '

Young Flows

The loocations of specimens representing young flows are
given in Table 15. i

Crater. Specimen R.15625, in thin section, is seen to be seriate
porphyritic, the phenocrysts ranging from groundmass size up tQ 2 mm.

in diameter. The phenoorysts form about 30%h of the rock, and consist

of tabular plagioclase (with a composition of almost s, pale green
zoned diopsidio augite, colourless to very pale brown hypersthene, and
colourless olivine., Hypersthene crystals commonly have a thin, discontin~
wous rim of minute gramular clinopyroxene grains. Olivine orystals are
rourded and embayed, ard have a thin rim of gramular clinopyroxene and
orthopyroxene. The groundmass consists of laths of plagioclase, about
0.03 mm. longy; together with granular clinopyroxene end oct.hedral

black iron oxide. Small amounts of interstitial colourless glass are
present . \
The specimens representing the lava flow that covers the crater
floor are all very similar to one another. Texturally and mineralogically
they are fairly similar to R.15625;  there are, however, a few
differences. FPirst, no hypersthene is present in this flow. ! Second,

the plagioclase is more calcic than in R.15625 - in general, i} has a
composition of An,,; in R.15628, a composition of An92 was

measured in the co¥e of one crystal.

Olivine in R.15628, was found to have 2Ex = 8°;
diopsidic augite has 2Ez= 52, A modal analysis of the phenocrysts
and a visual estimate of the percentages of minerals in the groundmass
of this speoimen are given in Tables 14A and B, ’

Bagiari Cone. The specimens from Bagiari Cone (R.15631 to R.15634,

and R.15879 to R.15881) represent bombs, blocks, and lapilli,
Mineralogically and texturally, all specimens are very similar to each
other, and to the young lavas from the crater. They are moderately
porphyritic rocks; the phenocrysts range up to about 1.5 mm. across
in most specimens, and form about 20 to 30% of the rocks The
phenocrysts consist of plagioclase, pale green diopsidic augite, and
colourless olivine. Some olivine crystals are embayed, and many have
& thin rim composed of finely granular pyroxene,
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- In the groundhass,*all ths specimens have a grainsize ranging
botwesh 0403 -ard 0§08 mni; and dontain plagioclase lathsy colummgr
to granular clinopyroxene, ard octahedral black iron oxide: Some rocks
" gie-holoerystalline, others contain sbout 10 to 30h glass, In .

'ﬁ'”R 15633, glass is restricted ih cccurrence to vesicle—like pookets

‘that range from mimute openings up to about 2 mmsé ‘ in diamster.;

Modal analyses of phenocrysts, amd visual estimates of the
amounts of minerals present in the groundmass of specimens Rq 156}3 armd
R,15879 can be found in Tables 14A ard B. In these specimens;:
diopsidic augite was found to have 2Ez of 53 s ard ollvine to have
2Ex of 84 to 86°,

Uluman Cone. Specimen Ri15635 is a scoriaceous, porphyritic rogk in
‘which the phenocrysts range in size between 0.13mme and 1 nme  The
phenocrysts counsist of plagioclase, diopsidic augite, and small amounts
of olivine; they make up nearly 40h of the rocks Plagioclase is
tabular, and is zoned from An in crystal cores to An7o on margins.
Diopsidic augite forms phle gréen, prismatic orystals;' it has 2Ez = 55 R
Colourless, somewhat embayed crystals of olivihe are commonly surrounded
by a thin rim of gramlar clinopyroxene, and have 2Ex of about §7 b A
modal analysis of the phenocrysts can be found in Table 14A.

In the groundmass, the roock contains tabular plagioclease,
gramlar to prismatic clinopyroxene, and octahedral black iron éxide.
The average grainsize is about 0.02 mms All the grains are enclosed
in dark brown altered glass, ‘

Inclusidns

In several of the speoimens representing the old and young
lavas, probable cognate xenolithic inclusions are presente. Some consist
of aggregates of coarse, somewhat intergrown grains of cllnopjroxens.
Others are composed of aggregates of fine-grained, gramlar olivine,
St111 others comsist of clinopyroxene and plagioclase with, in gome,
hypersthsne. In these, pyroxene and plagioolase are sometimes’sub—
ophitically intergrowm.

CHEMISTRY

Chemical analyses and norms of Karkar Island Specimeng are shown
in Table 16, and are plotted in Plates II, III and IV, . Except for
R.1p633, the rocks have a fairly uniform composition. In R. 15633,
the larger amount of silica present is presumably contained in the acid
glass that fills the vesicle~like pockets in this -specimen. The
Karkar Island specimens, as will be seen from Plate I, are relatlvsly
rich in total iron oxide, ard poor in magnesim, when compared with the
other lavas described in this report.



TABLE 1

Locations of Speocimens of Younsg Flows, Karkar Islard.

Registered Field Location Name
Noa No. :
R.15625  P.1062 Noar small cone, S.E. wall of5 Olivine and
crater. hypersthene-~bearing
augite.

R.15626 P.1063 Flow oovering crater floor. Olivine~-bearing
clinopyroxene
andesite.

R.,15627  P.1063A Margin of flow covering crater 0livine~bearing

floor. clinopyroxene
andesiye.

R,.15628 P,1063B In from margin of floor Olivine- bearing

covering crater floor. olinopyroxens
andesife.

R.15629 P.1063C Midway between cone and wall, Olivine-bearing

flow covering crater floor, clinopyroxens
andesite.

R.15630 P+1063D Near ocinder cone, flow covering Olivine-bearing

crater flooxr, clinopyroxene
andesi?e.

R.15631 P.1064 Foot of Baglari cone. Oliviné-bearing
clinopyroxene
andesite.

R.15632 P,1065 Bomb from Baglari ocone. Olivine~bearing -
clinopyroxene
andesiye.

R.15633 P,1066 Block lava, Bagiari cone 0liviné-bearing
clinopyroxene
andesite.

R.15879 P.1065 Bomb from the foot of Bagiari Oliving-bearing

CONC e clinopyroxene
andesite.

R.15634 : Olivine~bearing

R.15880 P,1067 Lapilli from Baglari cone. clinopyroxene

R.15881 andesite.

R.15635 P.1068 Uluman ocone. Olivine-bearing
clinopyroxene

andesite.




T/BLE 16

Chemical Analyses and C.I1.P.W, Normg of Karker Island Lava Specimens

Analyses
Re15618  Re15628 R.15633 R.15635 Re15879 Re15618
© 810y 56430 54,420 60410 54420 54-20 qz 11621
. TiO2 0469 0e57 0056 0,75 Ca59 or 723
~ A1203 15460 18630 16,40 18410 18,60 ab 2410
v Feq04 RaT5 Re35 4ee5 a5 245 an 26.13
v FeO 8455 7430 5630 6690 7520 , éwo 476
/ Mn0O 0418 0,17 0412 0,17 0.1% diéen 1490
v Mgo 3430 375 3410 3,25 3450 (7 2690
v Ca0 7.70 9470 7.30 9.65 9,80 (en 6060
hy(
V Na,0 2.85 2450 1075 2450 260 s 9450
v K5 0 1.15 0.88 0.84 0.89 0.89 nt 4a18
VR0, 0.23 0.17 0415 0,16 0,17 11 1,37
" H0 (+) 0459 0e26 0u11 0.12 0,15 | ap Ga34
"Hy0 (=) 020 0.13 0,16 011 0407 e -
¥ G0, 0401 0.02 0.06 0404 0.05 Water 0s79
Total 100410 10030 100,20 99.69 10043
Re15618 Hypersthene-bearing augite andesite; old flow from the bage of the south wall of the craters
Re15628 Olivine-bearing clinopyroxene andesite. Young flow covering the floor of the crat~-a
Re15633 Olivine~bearing clinopyroxenc andesite~ Zoung flow, Bagiari cc e
Re15635 Olivine- bearing clinopyroxene andesite., Young flow, Uluman ccne.
Re15879 Olivine-bearing clinopyroxene andesites Young flowr* bomh f-om the foot of Bagiari cone,
Analysts Lo Castanelli and ReL. Bruce, A,M.Dsle

.10
5456
20,96
35486
4eol18
1490

Re24
7,50

Bod5

3448
1.06
0467
0,05
0439

Norms

2/ 420
5400

14067
3hok'T
0446
0e26
0.19
7654

5036
6426
1.06
0.34
0.10

0«27

R.15635
9454
5400

20496
35486
4iw52
2610
2038
6400

6486

418
152
0s34
Ge10

0623

R.15879
6.36

7.78
22401
35403

5e22

2430

2490

6420

7452

371
Te22
034
010

0.22



16.

BAGABAG ISLAND

PETROGRAPHY

Two specimens of lava from Bagobag were examined. R.15612
(field number P.1053) was collected from a locality west of Mungen
MAnchorage. R.15613 (P.1054) is from a point east of Mungen. The
specimens are similar to ocach other. They are porphyritic olivine~
bearing hypersthene-clinopyroxene andesites, the phenocrysts forming
nearly A0% of each of the speoimens. The phenocrysts range up to 4 mm.
across. Plagioclase phenocrysts have a composition of An s zoned
to labradorite on crystal margins; some crystals are sllggtly
to strongly altered to clay minerals: Diopsidio augite phenocrysts are
pale green and prismatiocg in R.15612, 2Bz = 51 to 52 s Hypors thene
is faintly pleochroic from colourless to very pale pink; 2Ex =68 in
R.15612. Hypersthene crystals commonly have a very thin rim og fine—
grained clinopyroxenes In Re 15613, one pyroxene phenooryst is composed
of a broad; optically contimious marginal area of auglte enclosing an
euhedral core of hypersthenei Olivine occurs in very minor quintities;
it forms colourless, fairly strongly embayed crystals that, in R.15612,
have ferruginous marginse.

In the groundmass of both rocks, plagioclase forms flow-oriented
laths measuring 0.02 by 0.007 mm., clinopyroxene occurs as COIumnar
green orystals that have similar dimensions, and black iron oxide is
octahedral, the grains having an average diameter of 0,01 mm.

The modal analysis of R.15612 isi- ,
groundmasss 61%; plagioclases 264 3 diopsidio augites 10%;:
hypersthenes 3%; black iron oxides 1 olivine: trace amounts. A
visual estimate of the percentages of minerals in the groundmasg 18 3
plagioclases 703 pyroxenes 253 black iron oxides 5.

CHEMISTRY

A chemical analysis and C.I.P.W. norm of specimen R,15612 is
presented in Table 17, amd is plotted on Plates II, III, and IV. In
spite of modal olivine occurring in the rock, some quartz is present

in the norm. In general the analysis is fairly similar to some of the
Karkar Island specimens, in that it has fairly high alumina, and rather
low magnesda. On Plate IT, its plotted position is fairly close bo
those of Karkar Island, However, on Plates IIIL and IV, it is seen to be
rather more basic than the Karkar specimense .
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TABIE 17

Analysis Norm
510, 53,30 gz 8410
’1‘102 0068 or ‘ 3089
A1,0, 17.80 ab 20.44
Fo,0, 350 | an 35,86
Fe0 6.40 - (wo 4429
MO 0.17 di Jen 2,50
Cal 9050 ‘ en 9080
Na.20 2.40 hy s 6447
KzO 0.72 mt 5,10
P2,05 0,20 11 1.37
H-20(+) 0,631 , ap 0434
1—120(-) 0.46 co 0.05
Co, 0.02 Water 0,77

Total 100.36

Specimen R.15612. Olivine-bearing hypersthene~clinopyroxene andesite,
' West of Mungen Anchorage. Bagabags
Analysts. L, Castanelli and R.L. Bruce, A.M.D.L.



Locations and Names of Long Islamd

TABIE 18

Registered Field
Yo No.

Re15284  P.1007
R.15285  P.1009
R.15286  P.1010

R, 16701 P,1014

R.16702  P,1016

R.16703  P.1015
R,16704  P,1019
R.16705  P,1018
R,1670T  P.1021
R.16708  P.1021B
R.16709  P.1021C
Re16710  P.1 022

R, 17700 P.1015

Lavas and Pyroclasts

Location

Fast Caldcora wall
Bast Caldera wall

Bast Caldera wall, overlies bomb

and andesite horizon
Flank of Mani. cone,

Summit of Mani cone.

Base of Mani cone.
Summit, Mani cone,
Summit, Mani cone.
Central east coast.,
Central east coast.
Central east coast,
Mani cone, plug.

Base of Mani cone.

Name

Augite andesite.
Augite andesite.
Vitric, lithic and
crystal tuff.

Lapilll of basaltic
or andesitic glass.

Lapilli of basaltic or
andesitic glass, with
crystal fragments.

Qlivine—be@ring ‘
basaltic andesites

Olivine-bearing
basaltic andesite.

Olivine—begring
basaltic andesite,

Olivine-bearing
basaltic ardesite.

Olivine~bearing
basaltic andesite,

Olivine-bearing
basaltio andesite,
Olivine~bearing
basaltic andesite.

Olivinc-bearing .
basaltio andesite.
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LONG ISLAND

PETROGRAPHY

The Long Islond lave specimens consist mostly of olivine-
bearing basaltic andesites a few samples containing hypersthene are also
present This account of their petrography is divided into three parts.
Tho first describes specimens from the east caldera wall, the second,
samples from Mani cone, and the third, specimens from the central east
coast of Long Islard. The locations of specimens described here are
showm in Tzble 18,

Bast Caldera Wall

Re15284 is a scoriacecous andesite. Phenocrysts form less than
5% of the rock; most of them range up to 0.3 mm. in size, although one
very strongly embayed plagioclase phenocryst measures O.75 mm, across.
The phenocrysts consist of fairly calecle plagioclase and colourless,
prismatic diopsidic augite. The flow-textured groundmass is sgen to
consist of plagioclase microlites about 0.02 mm. long, prismatic
elinopyroxene, and octahedral black iron oxide. The crystals are
enclosed in a pale brown glass.

Speoimen R,15285 is also an andesite, Texturally and mineralog-
i0ally it is very similar to R.15284, except that it is much less
vesicular, and contains a few cognate xenoliths of andesite or basaltic
andesite,

R.15286 is a orystal, lithic, and vitric tuff. DMost of the
fragments consist of angular to sub-angular grains of glass; tho glass
is pale brown, and has a refractive index of about 1.55. It encloses
mlcrolites of calecic plagioclase and clinopyroxens. Many of the glass
fragments are partly or completely devitrified to goethite and smectite.
A few of the fragments consist of holoerystalline and hyalocrystalline
basaltic andesite. Grains composed of individual crystals of
plagioclase and diopsidic augite are also present.

Meni Gone

Specimens R.16703 and R.17700 were colleoted from the: base of
Mani cone, R.16704-5 are from its summit, and R,16710 represents
material in the plug of Mani ocone. The other specimens, R.16701 and
R.16702 are samples of lapilli from the flank and summit of the cone
rospectively.

The lava samples and plug material are, texturally and
mineralogically, very similar to each other, In them, the phenoocrysts
form between 5 and 10%h of the rock and range up to about 4 mm, in size,
although in R. 16704 the largest phenocryst scen was 0.5 mm.,across.
Plagioclase phenocrysts are tabular; commonly, groups of two or,three
of them form interponetrant and parallel growths. Their composition
was found to be in crystal cores zoned rathor sharply near
crystal margins to adorlte. Diopsidic augite phenocrysts occur
as pale green, prismatlo, somewhat embayed crystals which, in places,
show oscillatory zoning. Olivine phenocrysts form colourless prismatic
to rounded, somewhat embayed crystasls.
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The groundmass of most of these specimens is hyaloorystalline,
the interstitial brown glass forming about 10% of the rock. The
average grain-sizes range between 0,01 and 0,07 mme Plagioolase laths,
grarmlar to prismatic clinopyroxene, and octahedral black iron oxide are
present. In some (R.16703, R.16710), granular olivine was also seen.
In others (R.16703 and R.16704) small amounts of prismatioc hypersthene
are present. The orystals in these lavas are commonly flow-oriented
around phenoocrysts.

The grourdmass of R.16705 is composed of small laths and
microlites of plagioclase, togother with prisms and mimute aborescent
growths of clinopyroxene enclosed in a brown, basic glass that forms about
30-40% of the rocke

Several of the specimens contain polymineralic inclusion - like
phenocryst clusters thet are formed of plagioclase, diopsidic augite,
and sometimes olivines other inclusions are ultramafic; these are
composed of somewhat intergrown grains of diopsidioc augite and olivine,
In two of the specimens (R.17700 and R.16704), one or two of the -
ultramafic clusters contain a few grains of hypersthene.

Specimens Re16701-2 consist of fragments of ash and lapilli.
In R.16701 the fragments range botween 0.5 and 4.0 mme. diameter, and are
sub-rourded to sub-angular in shape. In R.16702, the fragments range
from 0425 to 2.5 mme across, and are angular to sub-angulars In
R.16701, most fragments oonsist almost entirely of pale brownishrgreen
glass that has a high refractive indecx. The glass encloses micro-—
phenocrysts of plagioclase, green diopsidioc augite, and oolourleés olivine,
together with fine microlites of plagioclase and mirmbe prisms of
clinopyroxene. A measurement on one plagloclase phenocryst showed a
composition of A o Other fragments consisted of scoriaceous lapilll
and single crystggé of basaltic minerals, The fragments in R.16702 are
in general, similar to those in R,16701, except that there are more
single orystal fragments present; however, many of these have a thin
rim of glassa '

Central East Coast

Specimens Re16707 and R,16708 are porphyritic olivine~bearing
basaltic andesites in which phenocrysts form about 15% of the rock and
range up to 4 mme diameter, Plagioclase phenocrysts are tabulary and
are commonly clustered, forming parallel growths. Some have embayed
margins. Their composition is about Au,., zoned to labradorite on
crystal margins. Diopsidic augite occu%g ag somewhat embayed pale green
prismatic crystals that commonly have faint oscillatory zoning. Some
crystals have a thin rim of more iron-rich augite deposited around them,
forming emhedral crystal faces over originally embayed surfaces, Olivine
occurs as colourless prismatic crystals. The groundmass of thege
specimens has an average grain size of 0.02 mm., and is formed of
plagioclase laths which are, in places, flow-orlented around phonocrystsj
gramilar to primmatic clinopyroxene amd octahodral black iron oxide are
also present, together with an interstitial, somewhat altered brown glass
that forms about 10%h of the rockse A few grains of olivine are present
in the groundmass.

Specimen R.16709 is, mineraloglecally, very similar to the other
two samples from this locality. Texturally, however, the groundmass is
rather umisual for these lavas; it is formed of stumpy, rectangular,
elmost gramlar plagioclase orystals that range in size between 0.06 mme
and 0.8mm., together with gramlar olinopyroxene and octahedral black
iron oxide. In general appearance, the groundmass gives the impression
of being tuffaceous; however, the grains are seen to be enclosed in a
fine-grained, hyalocrystalline material composed of glass containing
plagioclase microlites and minute pyroxene cxrystals, The phenocrysts in
this specimen form about 20% of the rock, and consist of highly calcic
plagioclase, pale green diopsidic augite, and colourless olivine.
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CHEMLSTRY

A chemical analysis of a specimen of andesite from the cast
caldera wall 1s presented in Table 19. Unfortunately, an analysis of
one of the basaltic ardesites is not available. On Plate II, the Long
Island andesite samplc plots in a position fairly close to the Karkar
Island lavas, but is rather more yich in alkalis, '

TABLE 19

Analysis Norm
S10, 55460 qz  Te32
'1‘102 0«81 or 11.12
41,0, 16,50 ab 26472
Fo,0, 2490 an 25.30
FoO  8.20 wo 3,36 |
MnO 024 dijen  1.40 ,
Mg0 3410 fs 1,98
Ca0 7.30 pyfen 6440
Na,0 3413 £s 9471
K0 1493 m o 418
P05 0436 11 1.52
H,0(+) 0413 ap 1401
E,0(=) 0.23 co  0.05
co, 0.02 Water0.36

Total 100442 °

Specimen R.15285. Clinopyroxene andesite, from the cast caldera
wally, Long Island., Analysts L.Castanelli and
R.L' BI‘U.OG, AOMODQL‘
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FERGUSSON ISLAND

PETROGRAPHY

Speoimens R.16490 to R.16496 were all obtained from Lamonai
Craters Re16692 to Re16694 and Re17698 were colleocted from Oiau cone.,
All the speoimens desoribed here consist of either peralkaline rhyolite
of asgirine obsidian, Their detailed lecations and names are given in
Table 20, -

Lamonai Crater Y

Specimens R,16490 - 3 are Peralkaline rhyolites, All are
sparsely porphyritic, the phenocrysts forming less than 1% of the rocky
and ranging up to 2.3 mm, acrosse The phenocrysts consist mainly of
anorthotlase; some small aegirine phenoorysts are also present, The
anorthoclase orystals are tabular;. some show a very fine, indistinot 0%
grid {twinning. In R.16490, 2Ex was found %o range between 42° ard 487
The aegirine forms pale green, prismatic crystals. In R,16490, these were
fourd to have 2Ez = 63 to 66°,

The groundmass of these specimens consists mostly of felted
microlites of alkali feldspar measuring about 0.01 mm. long, Quartz is
interstitiel.  Green aegirine and bluish—groen (?)riebeckite form
anhedral grains. Probable oossyrite 'occurs as sub-prismatic to anhedral -
orystals that are fairly strongly pleochroic from deep purple-~brown o™ -
red-browvn. : '

Specimens R.16494-6 are obsidian, They are sparsely porphyritic;
like the peralkaline rhyolites, the phenoorysts consist of anorthoclase and
aegirine, These are enclosed in a groundmass composed almost entirely
of .a pale brown acid glass that contains a feyw microlites, sometimes flor-
oriented, composed of alkali foldspar and asgirine, The glass commonly
has a slight perlitic structure. In R,16496, the perlitic structure is
well developed, and its feldspar pPhenocrysts are entirely replaced by clay
minerals, . ‘

Oiau Cone

Two of the specimens described here are aegirine obsidian, one is
peralkaline rhyolite, and the other & peralkaline trachyte. A

Re16692, collected from elose to the crater, is a strongly
vesicular, almost pumiceous obsidian formed mostly of a colourless aoid
glasse The few phenocrysts range up to 2.5 mm, acrossj they consist of
tabular anorthoclase and green, prismatic asgirine. Microlites of
alkali feldspar, about 0.08 mm. long, together with prismatioc and aciocular
acgirine orystals about 0,03 mm, across ere also enclosed in the glass.,

R.16693 is & Sparsely porphyritic, non-vesiocular asgirine
obsidian similar to those ooourring at Lamonai Cratem. :

' "Re16694 is a porphyritio hyalocrystalline peralkaline rhyolite, -
The phenocrysts consist mostly of anorthoclase exystals; these range up
to 2 mm. long, Other phenocrysts consist of green aegirine, these are
gbout 0.6 mm. across, One phenocryst of (?)fayalite was observed; this
orystal is prismatic, and has slightly embayed margins. It is coloured
pale grey~brown, and has second-order birefringence. The mineral is
moderately sltered to hydrated iron oxide, The grourdmass consists of
flow=oriented alkali feldspar laths, together with prismatic aogirine and
ootahedral black iron oxide, all enclosed in a pale brown acid glass that
forms about 60-70%4 of the rock, '



Reglstered Field

No.
R+16490
R+16491

R,16492
R.16493
R.16494
R.16495

R.16496

R.16692

R.16693
R.16694
R.17698

NO.
P.1029

P,1030
P.1031
P,1032
P.1033
P,10%

P.1035

Pe651

P652
P,652
P.652

TABLE 20

Forgusson Island Lavas

ALocation

Lamonail crater floor.

Centre of floor of Lamonal
crater.

Bencath north wall of Lamonai
crater.

Soutb~east wall of Lamonal
crater.

Squth%east floor of Lamonai
crateri

South~west wall of Lamonai c¢
crater.

Ana Du'wdu'u, thermal area
north of Deder, Lamonai Cratex
arcae

Oiau cone, close to crater.

Oiau cone, close to crater.

Oiau cone, orater.

Olau coney crater.

Name

Peralkaline rhyolite.

Poralkaline rhyolite
Peralkaline rhyolite.
Peralkaline rpyoiite.
Aegirine obsiéiian
Aegirine obsifiian.

Altered obsidian.

Aegirine obsidian
(pumiceous). -

Aegirine obsidian.
Peralkaline rhyolite.

Peralkaline fraohyte.
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=

Chemical Ane vses and CelePoWe

Fo-mg_ of Fers sgon lsland Lavag

Analyses
Re16490 Re16494 Re16697

80, 70,90 69,80 69,60 9z
Ti0, 0627 0430 0029 or
81,0, 14450 14,490 14,-60 ab
Fe 0, 1039 1917 0,84 ac
FeO 1457 1,98 2:10 Ewo
MnQ 0407 0010 0.10 diéen
Mgo 0,18 0420 0-20 (fs
Cal 0ekb 059 048 gen

. -
Na, 0 5475 6415 6425 (fs
K50 4«60 4 e50 450 mt
P20, 003 0,03 004 11
H, 0 (+) 0e10 0426 0e52 ap
B0 (=) 0413 0408 0e11 ce
CO, 0.03 006 0.07 crodium metasilicate
Total 99.9¢ 100,12 9.1 - Yater

Re16490 Peralkaline rhyolite. Lemonai cr:”

Re16494 Aegirine obsidiane South east £ oo

R.16692 Pumiceous aegirine obsidian, Olau cone, close Lo ~

Analysts

Le Castanelll and R.L. Bruce.

TLoor.

~? Lermonel e "ter.

077
0e20
0.53
0430
Ga79
2409
0461
0,07

0.07

Ne23

Ra16494
15416

26469
51435
0u46
1.08
0422
0494
0428
1417
1.62
0461
0.07

Ca10

Ge34

R.16692
14T
26469
49478

2431
0470
0.10
0466
0.40

2.77

0461
0410
0.16
0412
0463
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R.17698 is a very sparsely porphyritic, holocrystalline,
peralkaline trachytee The few phenocorysts consist almost entirely of
anorthoclase, although one crystal of strongly embayed biotite, :
pleochroic from straw to dark brown, was seen. The groundmass is
texturally ard mineralogically similar to that of the peralkaline
rhyolitos of Lamonai crater, except that no quartz was seen. However,
some vesiocles are filled with tridymite. :

CHEMISTRY

Chemical analyses and C.I.P.W. norms of Fergusson Island
specimens are glven in Table 21, and are plotted on Plates II, III and IV.
Their alkaline character is well shown; no anorthite appears in any of
the norms, whercas aomite is present in two, and sodium metasilicate in
oNee '

DOBU ISLAND
PETROGRAPHY -

Generally speaking, the specimens desoribed here are gsimila.r to
those from Fergusson Islarid, i.e., they are peralkaline rhyolite and
obsidian, One sample, however, is a porphyritic olivineé-bearing
basaltio andesite, similar in general appearance and mineralogy to the
basalts occurring on the volcanic islamds along the north coast of
New Guineas

Of the obsidians, R.16695 (field number P.654) was colleoted from
an ancient dome structure on Dobu Island, R.:16697 (P.656) is from the
small east crater on the island, and R.17699 (P.657) is from "Dome Island",
on the eastern side of Dobus Re16697, an aegirine obsidian, is the mos%
fresh of the three. It is sparsely porphyriticy the phenoorysts range up
to 2 mm. acwoss, and are composed mostly of anorthoclases Some cuhedral
asgirine phenoorysts are also present. The groundmass consists
almost entirely of pale brown acid glass, which encloses flow-oriented
alkall feldspar microlites and minute acicular crystals of aegirine.
In addition to the acicular aegirine orystals, the mineral also.occurs as
sub-rounded aggregates of grains; the aggregates range up to O.1 mm.
diameter.

R.17699 is a pumiceous aegirine obsidian. R.16695 is.a strongly
altered vesiculated obsidian that appears to have been fairly similar to
R.16697.

Of the peralkaline rhyolites, R.16696(P,655) is from the
small cast crater, and R.16700 (P.658) was collected from the western side
of the rim of the large crater on Dobu., Texturally and mineralogically
they are similar to the peralkaline rhyolites of Fergusson Island; the
sparse phenocrysts consist of anorthoclase and aegirine, amd th(—ja
holocrystalline groundmass oontains alkali feldspar laths and
interstitial quartz, together with acgirine, riebeckite, and probable
cossyrite, '

A sample of pumiceous ejectamenta (R.16699, P.1023) collected
from the south coast of Dobu Island consists of strongly altered glass
enclosing partly altored anorthoclase phenocrysts. The glass is replaced
by clay minerals, and the feldspar by clay minerals and carbonate.
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The sample of olivine-bearing basaltic andesite is belleved by
G.A. Taylor to represent a xenolith enclesed in acid lava. It is a
strongly vesicular, almost scoriaceous rock that 1s very.sparsely
The phenocrysts form about 5% of the rocks Plagloolase
phenocrysts occur as tabular to sub-rounded, embayed crystals, and
probably consist of bytownite zoned to labradorite. Diopsidio guglite
forms very pale green prismatio orystals,
gseoction, a single crystal of hypersthene was secn to be surrounded by a

porphyritic.

rim of gramlar clinopyroxenc.

In one place in the thin

Olivine is not common in this rocke

Where it ococurs, it forms colourless prismatic orystals. ° The groundmass
consists of randomly oriented plagioclase laths, prismatle olinopyroxene,
and ootahedral black iron oxide, all enclosed in a devitrified glass.

CHEMLSTRY

An analysis, together with a C.I,P.W. norm; of R.16696, is

glven in Table 22,

composition to the Fergusson Island lavas.

As can be seen, the rock has a very similar

In this specimen, the iron

is more highly oxidized, so that hematite appears in the norm.
Wollastonite (apart from that contained in diopside) is also prgsent.

Analysis
Si0>  T0.10
Ti0, 0429
A1,0, 14480
F6203 2.15
FeO - 1410
MnO 0,09
MgO 0422
Cal 0455
Na,0 6,00
K0 4460
Py0c - 0404
H,0(+) 0.18
H,0(~) 0.09
co, 0,03

Total 100.24

R.16696: Peralkaline rhyolit
Dobu Island, :

Analysts

TABIE 22

qz
or
ab
ac
Wo
WO
di )en
fs
mt

il

ap

co
Water

Noxm
16487
27.24
50430

0,46
0.33
0.64
0455
2,78
0,16
0,61
0,10
0,07
0.28

ej small east crater,
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DISCUSSION

PETROGRAPHY

The lave speoimens collected from the volcanic islands on the
north coast of New Guinea (i.es., Blup Blup, Kadover, Manam, Karkar,
Bagabag, and Long Island) are andesitic basalts; basaltioc andesites; and
andesites. Most of them are moderately to strongly porphyritlc, and
many contain cognate inclusions composed of basic amd ultrabasic’ grain
aggreogates It is quite possible that many of the apparent phenocrysts arc
also cognate inclusions.

A most obvious feature of the lavas from these islands is the
genorally uniform appearance of the phenocrystse Plagioclase, in all
samples, is strongly caleic. It forms tabular crystals that usually
show oscillatory goning. Very commonly; the crystals have 1arge cores
with compositions 6f about AnZ to An these are surrcunded by a fairly
narrow, sharply gradational z ge oompgsed of labradorites  In plagioclase
crystals measured on a universal stage (by the method of Rittman' and
El-Hinndwi, 1961), it was noted that crystal cores wore optically, of
"low temperature" %ype, whereas on crystal margins, the recorded valucs
were intermediate between “high" and “low temperature! phases. The cores
presumably érystallized relatively slowly in intratelluric conditions
whereas the margins crystallized rapidly; rpobably after extrusion of the
lavae

Pale green diopside and diopsidic augite are present ap
phenocrysts in all lavas examined from the north coast islands. 'In some
specimens, particularly those from Menam Island, the clinopyroxene shows
vory faint oscillatory zoning in both phenocrysts amd crystal aggregates.
2Ez ranges from about 60° in the more basic rocks %o about 50O in the most
acid ones.

Orthopyroxene is present as phenocrysts and in crystal
aggregates in lavas from Blup Blup, Kadovar, Manam, and Bagabage A%
Karkar Island it occurs in the older flows, but is not commonly present in
the younger flows. None was found in the Long Island samples described
herec. Orthopyroxene forms prismatic crystals that are faintly plcochroic
from colourless or faint green to extremely pale brownish-pink. ' 2 Ex
ranges from 65 in the more acid rocks to 80 in the andesitic basalts,
indicating a range in composition betweon hypersthene and ferroliypersthene
(Winchell and Winchell, 1951, p. 406 Ye In lavas from most of the
islanmds, orthopyroxene crystals are surrounded by a very thin rim of fine
clinopyroxene gralnse '

As shown by the chemical analyses, almost 2ll of the olivine-
bearing rocks are oversaturated with silica, showing that the rocks as
crystallized, are unstable, However, olivine, where it occurs, forms
embayed crystals, and is commonly surrounded by a reactlon rim gomposed
of fine, granular clinopyroxene, 2Ex ranges between 80° and 95°.

In the groundmass, some of the lavas are holocrystalline.
Meny, however, have small to moderate amounts of glass presents it
commonly has a low refractive index, inmdicatingit to be fairly acid.
Plagioclase (about ardesine to labradorite in compositlon), pale green
clinopyroxene, and octahedral black iron oxide are present in the
groundmass of all specimens examined, Probable orthopyroxene occurs in
the groundmass of some lavas from Manam, Karkar, and Long Islands.
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The lavas from Fergusson and Dobu Islands are very different in
character from the others. They consist of peralkaline rhyolites and
obsidians. They contain phenocrysts of anorthoclase and aegirine.

In the groundmass of the peralkaline rhyolites, alkali feldspar laths,
interstitial quartz, and small amounts of asgirine, riebeckite, and
probable cossynite are present. Only one speoimen, from Dobu Islard, is
at all intermediate or basioc in character. This rock is a porphyritic
basaltic andesite whose appearance is very similar to the lavas from the
islands along New Guinea's north coast.

CHEMISTRY

The chemlcal analyses presented in this report have bee?n
plotted on the diagrams shown in Plates II, III, and IV, For
comparison, the writer has also plotted analyses of lavas from Mount
Lamington (Taylor, 1958) and from Mounts Yelia and Victory (Morgan,1963).
The symbols on the plates represent the general localities described in the
text; the key to them can be found on Plate II, '

Plate IT is an F.M,A, diagram = iie., total iron oxides (F),
magnesia (M), and total alkalies (A): Plate III is a linear diagram
in which the oxides are plotted against silicasi Pldte IV is of the
Solidifioation Index plotted against silica. The Solidification Index
(Kuno, 1959) is a function obtained from:— ;

Mg x 100
(Mg0 + FeO + }3‘9203 + Na,0 + K,0)

Kunc states that the index reprcsents a measure of the amount of residual
liquids in a differentiating nagma. As will be shown below, it is not
really valld to regard it as such in relation to the New Guinea lavas.
However, when It is plotted against silioca, it is a useful way of
comparing the #®ends of tholeiitic, alkali, and ocalc—-alkali rock suites.

The writer wishes to emphasize that the diagrams are not being
used here to represent variations or tremds in magmatic differentiation;
there may, in fact, be more than one magma type involved here. The
diagrams have been prepared in order to compare the analyses from each
locality, and to try and show the relationships, if any, between the lava
types from the various localities.

Furthermore, except for the Fergusson and Dobu Island lavas,
all the samples described here, and those from Mounts Lamington, Yelia,
and Victory, are fairly strongly porphyritic, ard thus probably do not
represent material that was entirely liquid at a particular stage of
differentiation. In fact, many of the rocks are possibly cumlates
(i.e., represent liquids in which large crystals accumulated by ‘some means
prior to eruption). Thus,the diagrams (and particularly the
Solidification Index) arc useful only in studying the relationships
between the compositions of the rocks, and not for comparing the state of
crystallization during differentiation.
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P,M.A. Diagram (Plate II)

On this diagram I have plotted the trenmds of the tholelites
(Tilley, 1950), some calo-alkaline volcanics from Unalaska Island,
Aleutian Islands (Drewes, et ale. 1961), and the Hawailon alkall basalt
series (McDonald, 1949). In this diagrem, the New Guinea lavas fall
into four groupse.

The samples from Karkar, Bagabag, and Long Islands are
relatively iron oxide rich in comparison with the others. The voleanics
from Manam, Kadavar, and Blup Blup Islands, and from Mount Yelia form: .
a group across the centre of the diagram; they all have roughly similar™”
amounts of iron oxide - their main variation being in alkalles and
magnesiae The Mount Lamington and Mount Victory group are rather more
rich in total alkalies than the two previous groupse. The Fergusson and
Dobu Island volecanics arc, as is to be expectedy extremely rich, in
alkalies.

-Except for the Fergusson and Dobu Island specimens, the
New Guinea lavas fall into the area of calc-alkall rocks, although the
iron oxide rich samples occur fairly close to the tholeiite curves The
Manam Island specimens are close to the alkali basalt trend line; but this
is probably of little significance, because on the F.M.A. diagram, the
trends of the calc-alkali and alkali rocks roughly coincide.

Linear Diagram (Plate III).

On the linear diagram, alumina, total iron oxide, magnesla, lime,
soda, and potash are plotted against silica. The alumina 'Jalués plot in
a fairly uniform way, except for a small group of Menam Island specimens -~
this may possibly be due to a difference in analytical technique. The
Karkar Island smmples at s silica value of about 556 are empecially rich in
aluminae. ;

The Mount Lamington lavas, as a series, are poorer inv'tota,l
iron oxides than the others, and slightly more rich in soda. Otherwise,
the apparent trends for the oxides are fairly uniform, and are ¥ot unduly
GuI‘Vedo ' il

!

Solidification Index (Plate IV).

On the Solidifioation Index diagrams I have calculated; and
plotted trend lines for the Unalaska Island lavas (Drewes, et al, 1961),
and intrusive rocks of the Batholith of Southern California (Larsen, 1948)
-~ both of these represent the calc-alkaline series, I have also plotted
trond lines for the Red Hill tholeiite series (McDougall, 1962) and
the Hawaiian alkali basalt series, (MdDonald, 1949). The diagram shows
that the New Guirica lavas (excepting those from Fergusson anl Dobu Islands)
&re calo-alkalines  Howeverj they do not make up one uniform curve,
Rather, they bfdinch from the Manam Island group into two curves. One is
truly calec-alkalitie; it consists of specimens from Mounts Lamington,
Victory,; and Yelia; togetHéer samples from Kadovar, Blup Blup, the
anoienjb Manam flow, dnd one Katkar flows The .other curve is close to the
oalé~alkaline trend; but appears to have tholeiitic tendenciess It
consists of Bagabag, Long Island, and most of the Karkar samplesi
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It is not possible to say if the Fergusson and Dobu Islands
samples belong to the same general calc-alkaline group, In other parts
of the world, acid peralkaline rocks are commonly associated with alkaline
igneous provinces. However, it should be noted here that a sample of
basaltic andesite similar to those from the north coast islands was
colleoted from Dobu Island, suggesting that the peralkaline lavas in this
area are related to the calo-alkaline suite.

REMARKS

At this stage, the writer can make few remarks on the
petrogenesis of the rockse The general appearance cf the north coast
lavas suggests that hybridization could have taken places The
phenoorysts in all the lavas are fairly simllar in different localities,
i.e., they consist of calolc plagioclase and diopsidic augite, together
with olivine and/or orthopyroxene, nb matter how differecntiated the rocks
may appear to be from their chemical analyses, Furthermore, the
phenocrysts seem to be very similar to the minerals contained in the
inclusions. Thus, it seems possible that the inclusions and some, at
least, of the phenocrysts represent basic material contaminating’ an acid
magmae

On the other hand, the universal stage measurements on the
pyroxene phenocrysts show that they are more iron~rich, i.e., more
differentiated, in the silica-rioch rocks than in the basaltic types,
suggesting that if they are contaminemt material, they have reacted with
their enclosing groundmass. ’

The main conclusion that can be drawn from this "reconnaissance
petrology" survey of these specimens is that the variation in the
composition of these from the north coast islands probably depends on two
variables. First, the proportion of phenocryst.and inclusion material to
grourdmass -~ it is noteworthy that the ancient Manam Island flow), the
older Karkar Island flow that was analyzed, and the Long Island andesite all
have relatively few phenocrysts, when compared with, for example, the more
basic Manam Island specimense. Second, the stage of differentiation
roached by the groundmass, and the phenocrysts in each sample,

Detailed work in the future on the lavas and pyroclasts from the
young volcanoes in New Guinea could be very rewarding. The work could be
approached in two ways:i- ’

as A regional survey of the most recent products of active, dormant
and extinct volcanoes, in order to obtain an idea of the
distribution of magma types in the Eastern New Guinea ared.

be Detailed stratigraphical, petrologicaly and chemical investigations
of the individual volcances, in order to study the mineralogical
and chemical variation of the lavas and pyroclasts in time. On
an active volcano, the study would be conducted indefihitely into
the future, as is being done at Kilauea, in the Hawaiian.
Islands (e.g., Tilley, 1960, and other papers). '
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