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Figure 20. 
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Figure 21. 
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Figure 22. 

 

Figure 23. 
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Figure 24. 
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Figure 25. 
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Figure 26. 

 

Figure 27. 
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Table 1. Whole rock geochemical standard concentrations. (major element in wt%, trace 

elements in ppm) 

 

BIR-1 NIST-688 BCR-2 NIST-278 BHVO-2 Detection Analytical

Basalt Basalt Basalt Rhyolite Basalt Limits Precision

SiO2 47.84 48.79 54.09 72.61 49.93 0.01 0.006

TiO2 0.96 1.17 2.24 0.25 2.71 0.01 0.007

Al2O3 15.4 17.38 13.57 14.26 13.82 0.01 0.02

FeO 10.2 9.28 12.1 1.84 11.11 0.04 0.01

MnO 0.17 0.16 0.19 0.05 0.17 0.01

MgO 9.6 8.53 3.5 0.24 7.31 0.01 0.009

CaO 12.58 12.1 6.96 0.98 11.44 0.01 0.008

Na2O 1.69 2.13 3.27 4.8 2.28 0.01 0.005

K2O 0.03 0.19 1.72 4.15 0.53 0.01 0.01

P2O5 0.04 0.14 0.35 0.03 0.27 0.01 0.02

Trace Element Concentrations (ppm.)

Li 3.4 7 12 47 4.6 0.03 2.4

Be 0.58 0.7 1.6 1.9 1.1 0.001 1.6

Sc 43.8 37.3 32.8 4.96 31.5 0.1 6.4

V 317 242 415 9 320 0.02 9.5

Cr 382 331 14.2 5.9 293 0.003 4.1

Co 52 48.7 37 1.5 45.3 0.005 4.1

Ni 169 152 12.1 3.6 123 0.1 5.2

Cu 125 96 18 5.3 137 0.03 3.1

Zn 71 72 129.5 53 1.06 0.5 5.3

Ga 16 17 22 16.8 21.4 0.02 1.3

As 0.45 2.4 0.64 4.7 0.45 0.4 3.4

Rb 0.23 1.91 47.9 127.5 10.2 0.005 3

Sr 109 169 346 64 400 0.03 3.1

Y 16.2 18.4 37.7 39 27.2 0.002 3.4

Zr 15.5 58 188 288 176 0.01 2.6

Nb 0.55 5.5 14 18 18.8 0.007 3.8

Mo 0.054 0.41 1.7 3.2 3 0.006 3.1

Sn 0.65 1.66 2.7 4.16 2.05 0.003 3.5

Sb 0.54 0.29 0.61 1.7 0.16 0.0009 1.2

Cs 0.005 0.23 0.96 5.2 0.1 0.0003 2.7

Ba 7 181 675 918 135 0.02 3.9

La 0.61 5.21 24.9 31.4 15.6 0.0004 2.5

Ce 1.99 12.2 53.7 62 38.6 0.002 3.2

Pr 0.39 1.89 6.8 7.06 5.5 0.0002 2.1

Nd 2.5 8.8 28.4 27.6 25.1 0.001 2.4

Sm 1.11 2.6 6.63 5.72 6.27 0.0003 4.1

Eu 0.53 0.99 1.95 0.78 2.07 0.0002 3.9

Gd 1.9 2.96 6.68 5.3 6.4 0.0004 1.7

Tb 0.37 0.49 1.06 1.02 0.954 0.0001 2.2

Dy 2.48 3.3 6.34 6.29 5.36 0.0005 3.6

Ho 0.57 0.74 1.28 1.31 1.03 0.0001 3.1

Er 1.7 2.07 3.63 3.97 2.5 0.0002 2.2

Tm 0.26 0.3 0.557 0.64 0.335 0.0001 2.7

Yb 1.66 2.06 3.39 4.46 2.02 0.0004 1.4

Lu 0.259 0.325 0.509 0.71 0.29 0.0001 2.4

Hf 0.59 1.56 4.88 8.1 4.4 0.002 1.6

Ta 0.039 0.3 0.79 1.26 1.22 0.003 1

Pb 3 3.26 11 16.4 2.5 0.001 1.8

Th 0.03 0.32 5.99 12.4 1.1 0.0006 0.9

U 0.01 0.32 1.73 4.58 0.426 0.0002 0.7
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Table 2. Summary of geochronologic ages for Pliocene to active volcanic rocks in Eastern Papua 

New Guinea.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location Age Rock Type Reference Comments

Mt. Lamington historically active volcano basalt - andesite Johnson et al. 1978 last known eruption 1951

Waiowa historically active volcano basalt - andesite Johnson et al. 1978 last known eruption 1943-44

Mt. Victory historically active volcano basalt - andesite Johnson et al. 1978 last known eruption 1890s

Fergusson Island 1.01 -0.4 Ma. rhyolite Smtih and Compston 1982, Baldwin et al. 1993  K-Ar, 
40

Ar/
39

Ar - whole rock 

Normanby Island 1.7 - 2.6 Ma. andesite/ granodiorite Monteleone 2007 
40

Ar/
39

Ar - K-feldspar, biotite, hornblende

Lusancay Islands 2.79, 2.3 - 1.02 Ma. dacite Present study, Smith 1976  
40

Ar/
39

Ar - clinopyroxene, K-Ar - whole rock

Amphlett Islands 3.8 Ma. andesite Smith 1976  K-Ar - whole rock

Egum Atoll 2.92, 2.9 Ma. andesite Present study, Smith 1976
40

Ar/
39

Ar - clinopyroxene, K-Ar - whole rock

Managalase Plateau 5.5 - 0.08 Ma. high K basalt - dacite Ruxton 1999
40

Ar/
39

Ar - whole rock

Pliocene - active volcanism in Eastern Papua
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Appendix 1. Sample locations and descriptions. 

Sample: 

 

PNG03075C 

Location: 

Dobu Island 

( Z 56 - 8922462N, 

265417E) 

Rock Type: 

 

High-K Rhyolite 

 

Hand Sample Description: 

Flow banded rhyolite with small (< 1 mm) phenocrysts of feldspar 

Mineralogy: Properties: 

Plagioclase 
 90˚ Cleavages. 1

st
 order birefringence. Albite 

twinning 

Sanidine/Anorthoclase 

 90˚ Cleavages. 1
st
 order birefringence Grid twinning 

(albite and pericline) characteristic of anorthoclase.  

Carlsbad twinning is more characteristic of sanidines. 

Olivine 
 Deep green pleochroism –Fayolitic?, No cleavages, 

high 2
nd

 order pink/yellow interferences. 

Oxides  Opaque isotropic minerals  

Apatite 
 High relief mineral with 1

st
 order interference colors. 

Inclusions in feldspars. 

Structural and Textural Observations: 

-Groundmass is comprised of feldspars, but they are not microlites like in the 

mafic rocks.   

-oxides comprise a higher amount of this sample and it appears to be slightly 

altered. 
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Sample: 

 

PNG03117 

Location: 

SE Goodenough Island 

(Z 56 - 8950195N, 

200566E) 

Rock Type: 

 

Basaltic Andesite 

 

Hand Sample Description: 

Mafic rock with ~20% crystals, there are visible phenocrysts of feldspar and black 

augite. 

Mineralogy: Properties: 

Olivine 
 Colorless to pale green pleochroism, No cleavages, high 2

nd
 

order pink/yellow interferences. 

Clinopyroxene Non-pleochroic.  High 1
st
 to low 2

nd
 order interference colors. 

Plagioclase 
 90˚ cleavages, low 1

st
 order interference colors, colorless in 

plain light, albite twinning 

Oxides 

 

Isotropic minerals in groundmass 

 

Structural and Textural Observations: 

-Feldspar microlites seem to flow around olivine/pyroxene phenocrysts. 

-Pyroxene phenocrysts seem to have no reaction rim. 

-Olivines are zoned with more Mg rich cores and altered rims. 

-There appear to be two generations of feldspar 
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Sample: 

PNG03-188 

Location: 

Panapompom Island 

(10˚46’28’’S, 

152˚22’44”E) 

Rock Type: 

Altered Basalt 

 

Hand Sample Description: 

Phenocrysts of plagioclase (~0.5 mm) and clinopyroxene (~1 mm) in a dark grey 

groundmass. 

Mineralogy: Properties: 

Clinopyroxene  Non-pleochroic.  High 1
st
 to low 2

nd
 order interference colors. 

Orthopyroxene 
 1

st
 order yellow, euhedral grains, octahedral crystals, parallel 

extinction   

Chlorite 
 Colorless-pale green pleochroism.  Anomalously low 

interference colors. 

Plagioclase 
  90˚ cleavages, low 1

st
 order interference colors, colorless in 

plain light, albite twinning 

Fe-Oxides  Isotropic 

Apatite   High relief mineral with 1
st
 order interference colors. 

 

Structural and Textural Observations: 

-clinopyroxene and orthopyroxene are being replace by chlorite 

-mineralogy and composition is similar to basalts on the Papuan Peninsula and 

Woodlark Island 
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Sample: 

 

PNG03-199 

Location: 

Panapompom Island 

(10˚46’28’’S, 

152˚22’44”E) 

Rock Type: 

 

Diorite 

 

Hand Sample Description: 

Phenocrysts of amphibole (~1 mm) and plagioclase (~0.5 mm) in dark grey matrix. 

Mineralogy: Properties: 

Amphibole 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 

order birefringence 

Plagioclase 
 90˚ cleavages, low 1

st
 order interference colors, colorless in 

plain light, albite twinning 

Quartz  No cleavages and undulatory extinction. 

Biotite 
 Brown pleochroism, one perfect cleavage.  Extinction 

parallel to cleavage 

Fe-oxides  Isotropic minerals 

Apatite  Small, high relief mineral in the groundmass 

 

Structural and Textural Observations: 

-Minerals are euhedral with grain boundaries that do not appear to be reacted with the 

magma. 
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Sample: 

 

PNG06043A 

Location: 

Nuamata Island 

(Z 56 - 8984744N, 

192257E) 

Rock Type: 

 

Andesite 

 

Hand Sample Description: 

Andesite with fine grained, grey groundmass and phenocrysts of amphibole (~1 mm). 

Mineralogy: Properties: 

Hornblende 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 

order birefringence 

Plagioclase/Sanidine 
  Low birefringent microlites in the groundmass. albite 

twinning. 

Biotite 
 Brown pleochroism, one perfect cleavage.  Extinction 

parallel to cleavage 

Quartz  No cleavages and undulatory extinction. 

Apatite  Fine grained high relief mineral in the groundmass 

Oxides   Isotropic 

Pyroxene 
 Pale green pleochroism.  High 1

st
 to low 2

nd
 order 

interference colors. 

Structural and Textural Observations: 

- Biotite and hornblende have a thick cloudy oxide rim and sometimes completely 

replaced, it is likely that they were in disequilibrium with the magma at the time of 

eruption 

-Feldspar microlites in the groundmass are flowing around larger hornblende 

phenocrysts. 
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Sample: 

 

PNG06043B 

Location: 

Nuamata Island 

(Z 56 - 8984744N, 

192257E) 

Rock Type: 

 

Amphibolite Xenolith 

 

Hand Sample Description: 

Coarse grained with crystals of amphibole, biotite, quartz, and feldspar  

Mineralogy: Properties: 

Biotite 
 Brown pleochroism, one perfect cleavage.  Extinction parallel 

to cleavage 

Hornblende 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 order 

birefringence 

Mica 
 Non-pleochroic mineral in between biotite and hornblende 

grains with high birefringence.  

Plagioclase 
 90˚ cleavages, low 1

st
 order interference colors, colorless in 

plain light, albite twinning 

Quartz 
 No cleavages and undulatory extinction.  Only sample where 

quartz is not interstitial.     

Oxides  Isotropic 

Zircon  Highly birefringent inclusions in biotite with radiation halos 

Structural and Textural Observations: 

-100% crystallinity - this xenolith is a plutonic igneous rock. 

-Hornblende, biotite, and mica grains are all intergrown and appear to be altered. 

-large quartz grains  
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Sample: 

 

PNG08004A 

 

Location: 

Wagifa Island 

 (Z 56 – 8939288N, 

212420E) 

Rock Type: 

 

Andesite 

 

Hand Sample Description: 

Visible phenocrysts of biotite (~0.25 mm), amphibole (~0.5 mm), and feldspar (~0.1  

mm) in a fine grained groundmass. 

Mineralogy: Properties: 

Biotite 
 Brown pleochroism, one perfect cleavage.  Extinction parallel to 

cleavage 

Hornblende 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 order 

birefringence 

Sanidine/Plagioclase  Low birefringent microlites in the groundmass. albite twinning. 

Zircon  Highly birefringent inclusions in amphibole.   

Oxides  Isotropic 

Structural and Textural Observations: 

-  Amphibole and Biotite have an isotropic rim of oxide 

-  Feldspar microlites are flowing around the hornblende phenocrysts 

-  Zircon occurs as inclusions in the amphibole. 
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Sample: 

PNG09-005A 

Location: 

Louisiade Archipelago 

(152˚35’63”S, 11˚7’33”E) 

Rock Type: 

Diorite 

 

Hand Sample Description: 

Phenocrysts of amphibole (~1 mm) and plagioclase (~0.5 mm) in light grey matrix. 

Mineralogy: Properties: 

Hornblende 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 

order birefringence 

K-Feldspar  90˚ Cleavages. 1
st
 order birefringence.  Grid twinning. 

Oxide  Isotropic 

Apatite  Small, high relief mineral in the groundmass 

Zircon  High birefringent, high relief, occurs as inclusions 

 

Structural and Textural Observations: 

-Zircon occurs as inclusions in larger amphibole phenocrysts 

-Phenocrysts are euhedral 
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Sample: 

 

PNG08042A 

Location: 

Yabwaia Island 

(Z 56, 257987E, 

8971252N) 

Rock Type: 

 

Basalt 

 

Hand Sample Description: 

Visible phenocrysts of plagioclase and small olivine (<0.5 mm) in a glassy, black 

groundmass. 

Mineralogy: Properties: 

Plagioclase 
 90˚ cleavages, low 1

st
 order interference colors, colorless in 

plain light, albite twinning 

Orthopyroxene 
 1

st
 order yellow, euhedral grains, octahedral crystals, parallel 

extinction   

Olivine 
 Pale green pleochroism, No cleavages, high 2

nd
 order 

pink/yellow interferences. 

Zircon  Highly birefringent inclusions in orthopyroxene. 

Apatite 
 High relief mineral with 1

st
 order interference colors. Inclusions 

in olivine and orthopyroxene. 

Oxides  Isotropic 

 

Structural and Textural Observations: 

-Feldspars have oscillatory zoning 

-Microlites in the groundmass are aligned with flow 

-Fine grained oxide rim around olivine 
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Sample: 

PNG08-058A 

Location: 

Sanaroa Island 

(9˚37’48”S, 150˚59’25”E) 

Rock Type: 

Rhyolite 

 

Hand Sample Description: 

Flow-banded rhyolite with vesicles (~2-3 mm) and visible crystals of sanidine 

Mineralogy: Properties: 

Sanidine/Anorthoclase 

 90˚ Cleavages. 1
st
 order birefringence.  Grid twinning (albite 

and pericline) characteristic of anorthoclase.  Carlsbad 

twinning is more characteristic of sanidines. 

Plagioclase   90˚ Cleavages. 1
st
 order birefringence. Albite twinning 

Olivine 
 Deep green pleochroism –Fayolitic?, No cleavages, high 2

nd
 

order pink/yellow interferences. 

Quartz 
  Fine grained intestinal material in bands with undulatory 

extinction. 

Oxides  Isotropic. 

Hornblende 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 

order birefringence 

 

Structural and Textural Observations: 

-Plagioclase and Sanidine and variably altered 

-Hornblendes and olivines are rare and resorbed in groundmass 

-Oxide minerals are rare 
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Sample: 

08P001 

Location: 

Papuan Peninsula 

(10.30,.35S, 150.76.050E) 

Rock Type: 

Altered Basalt 

 

Hand Sample Description: 

-green-black groundmass with small irregular crystals of plagioclase 

Mineralogy: Properties: 

Olivine 
 No pleochroism, No cleavages, high relief, high 2

nd
 order 

pink/yellow interferences. 

Clinopyroxene 
 Non-pleochroic.  High 1

st
 to low 2

nd
 order interference 

colors. 

Orthopyroxene 
 Non-pleochroic.  2

nd
 order interference colors. 90 degree 

cleavage angle 

Biotite 
 Brown pleochroism, one perfect cleavage.  Extinction 

parallel to cleavage 

Chlorite 
 Colorless-pale green pleochroism.  Anomalously low 

interference colors. 

Calcite 
 Non-pleochroic with 75˚ cleavage with extremely high 

birefringence.  

Fe-Oxides  Small, irregular, and isotropic 

 

Structural and Textural Observations: 

- Rock is highly altered by hydrothermal processes. 
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Sample: 

 

08P006 

Location: 

Papuan Peninsula 

(10˚03’31”S, 

149˚85’67”E) 

Rock Type: 

 

Diorite 

 

Hand Sample Description: 

Fairly Coarse grained with phenocrysts of amphibole (~2.5 mm), feldspar (~1 mm), 

and quartz (~1 mm) in a finer grain groundmass of feldspar/quartz. 

Mineralogy: Properties: 

K-Feldspar  90˚ Cleavages. 1
st
 order birefringence.  Non-pleochroic. 

Quartz  1
st
 order birefringence with undulatory extinction. 

Amphibole 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 order 

birefringence 

Biotite 
 Brown pleochroism, one perfect cleavage.  Extinction parallel 

to cleavage 

Oxides  Isotropic 

Plagioclase  90˚ Cleavages. 1
st
 order birefringence. Albite twinning 

Structural and Textural Observations: 

-Groundmass us comprised of amphibole, Fe-oxides, and feldspar 

-Amphibole shows signs of alteration and does not to appear to be in equilibrium 

with the    magma 

-Some biotite is comely replaced by oxide minerals 

-Sample looks altered and in disequilibrium in thin section. 
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Sample: 

 

08P010 

Location: 

Papuan Peninsula 

(10˚03’31”S, 

149˚85’67”E) 

Rock Type: 

 

Andesite 

 

Hand Sample Description: 

Andesite with light grey groundmass with phenocrysts of amphibole and biotite 

Mineralogy: Properties: 

Plagioclase   90˚ Cleavages. 1
st
 order birefringence. Albite twinning 

Analcite/Nephline  Low birefringence, low relief, small inclusions of muscovite? 

Hornblende 
  56-120 cleavage, pale green brown pleochroism, low 2

nd
 order 

birefringence 

Biotite 
 Brown pleochroism, one perfect cleavage.  Extinction parallel 

to cleavage 

Chlorite 
 Colorless-pale green pleochroism.  Anomalously low 

interference colors. 

Serpentine 
 Colorless-pale green pleochroism. Low interference colors. 

Higher relief than the chlorite grains. 

Fe-Oxides  Isoropic minerals in groundmass 

Zircon  Inclusions in Analcite/Nephline 

Apatite  Inclusions in Analcite/Nephline 

Structural and Textural Observations: 

-Chlorite/Serpentine/Fe-oxides mineralization is replacing groundmass minerals, 

amphibole,  and biotite  
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Sample: 

08P025 

Location: 

Cape Vogel Peninsula 

(9.66.758S, 149.82757E) 

Rock Type: 

Basaltic Andesite 

 

Hand Sample Description: 

Fine-grained, green-grey groundmass with small visible crystals of 

pyroxene/amphibole and feldspar 

Mineralogy: Properties: 

Plagioclase  90˚ Cleavages. 1
st
 order birefringence. 

Fe Oxides  Isotropic 

Serpentine 
 Colorless-pale green pleochroism.  Anomalously low 

interference colors. 

Chlorite 
 Colorless-pale green pleochroism.  Anomalously low 

interference colors. 

Amphibole 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 

order birefringence 

pyroxene 
 Colorless - pale green pleochroism.  High 1

st
 to low 2

nd
 

order interference colors. 

Structural and Textural Observations: 

- Plagioclase occurs as microlites in the groundmass 

- Fe-Ox, serpentine, and chlorite are fine grained alteration products in the 

groundmass and pseudomorphic replacements for pyroxene and amphibole 

phenocrysts. 

- Amphibole and clinopyroxene are fine grained in groundmass, larger xtls 

seem to be altered and replaced. 

- Some crystals of clinopyroxene are clinoenstatite  
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Sample: 

PNG10-005b 

Location: 

Woodlark Island 

(Z56 - 466328E, 

8986740N) 

Rock Type: 

Dacite 

 

Hand Sample Description: 

Phenocrysts of amphibole (~1 mm) and plagioclase (~1.5 mm) in a grey crystal rich 

groundmass 

Mineralogy: Properties: 

Quartz 
 Fine grained intestinal material in bands with undulatory 

extinction. 

Plagioclase  90˚ Cleavages. 1
st
 order birefringence. Albite twinning 

Hornblende 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 

order birefringence 

Apatite  High relief, low birefringence inclusions in feldspars. 

Zircon  Trace grains of high relief and high birefringence. 

Structural and Textural Observations: 

-Quartz and plagioclase make up about 85% of phenocrysts 

-Hornblende makes up about 10% of phenocrysts 

-Oxides rim the hornblendes. 

-Sericitic alteration in groundmass 

-Rare resorbed biotite grains 
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Sample: 

 

PNG10-014a 

Location: 

Woodlark Island 

(9˚14’15”S, 152˚46’98”E) 

Rock Type: 

 

Granite 

 

Hand Sample Description: 

I-type granite with crystals of amphibole, biotite, quartz, plagioclase, and K-feldspar 

Mineralogy: Properties: 

Amphibole 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 order 

birefringence 

Biotite  Brown pleochroism, one perfect cleavage.  Extinction parallel to cleavage 

Quartz  No cleavages and undulatory extinction. 

Plagioclase 
 90˚ cleavages, low 1

st
 order interference colors, colorless in plain light, 

albite twinning 

K-feldspar  90˚ Cleavages. 1
st
 order yellow birefringence 

Fe-Oxides  Isopropic 

Apatite 
 High relief mineral with 1

st
 order interference colors. Inclusions in 

feldspars 

Zircon 
 Highly birefringent inclusions in feldspar and in biotite with radiation 

halos 

Structural and Textural Observations: 

-crystals to be in equilibrium and do not appear to be altered like younger samples. 
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Sample: 

PNG10-017 

Location: 

Woodlark Island 

(9˚15’37”S, 152˚44’71”E) 

Rock Type: 

Pillow Basalt 

 

Hand Sample Description: 

Pillow lava that lacks any visible phenocrysts.  

Mineralogy: Properties: 

Plagioclase  90˚ Cleavages. 1
st
 order birefringence. Albite twinning 

Olivine 
 Colorless, No cleavages, high 2

nd
 order pink/yellow 

interferences. 

Clinopyroxene 
 Pale green pleochroism.  High 1

st
 to low 2

nd
 order 

interference colors. 

Orthopyroxene 
 Non-pleochroic.  High 1

st
 to low 2

nd
 order interference 

colors. 

Serpentine 
 Colorless-pale green pleochroism.  Curved fractures. 

Anomalously low interference colors. 

Structural and Textural Observations: 

-Plagioclase xtals occur mainly as microlites making up the groundmass 

-Olivines are rare with altered rims of serpentine 

-Pyroxenes are the main phenocrysts 

-some sericitic alteration of plagioclase 
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Sample: 

PNG10-042f 

Location: 

Egum Atoll  

(E151 56.766, S9 22.929) 

Rock Type: 

Dacite 

 

Hand Sample Description: 

1-2 mm phenocrysts of pyroxene with finer crystals of plagioclase in the 

groundmass 

Mineralogy: Properties: 

Clinopyroxene 
 Colorless - pale green pleochroism.  High 1

st
 to low 2

nd
 

order interference colors. 

Plagioclase  90˚ Cleavages. 1
st
 order birefringence. 

Oxide   Isotropic minerals 

Hornblende 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 

order birefringence 

Anorthoclase 
 90˚ Cleavages. 1

st
 order birefringence.  Grid twinning (albite 

and pericline) characteristic of anorthoclase.   

 

Structural and Textural Observations: 

-All hornblende is relict in groundmass 

-Clinopyroxene psedomorphic after amphibole 

-Fe-Oxides also replace amphibole 

-anorthoclase crystals are rare 
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Sample: 

PNG10-046a 

Location: 

Apuo Island (Amphlett Is) 

(E150 51.265, S9 19.077) 

Rock Type: 

Rhyolite 

 

Hand Sample Description: 

Light tan groundmass with small (<1 mm) crystals of feldspar. 

Mineralogy: Properties: 

Sanidine 
  90˚ Cleavages. 1

st
 order birefringence.  Carlsbad twinning 

is more characteristic of sanidines. 

Quartz 
 Fine grained intestinal with undulatory extinction in 

groundmass. 

Zircon  high relief and high birefringence inclusions in sanidine 

Apatite  High relief, low birefringence inclusions in sanidine. 

Clinopyroxene 

 Rare (<1% of phenocrysts). Non-pleochroic, but has a 

higher relief and birefringence (low 2
nd

 order) than the 

feldspars.   

Oxides  Isotropic crystals 

 

Structural and Textural Observations: 

-Holocrystalline rock with fine grained groundmass of quartz and clinopyroxene 

-clinopyroxene crystals might be xenocrysts from nearby basalt flow 
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Sample: 

PNG10-046b 

Location: 

Apuo Island (Amphlett Is) 

(E150 51.265, S9 19.077) 

Rock Type: 

Basalt 

 

Hand Sample Description: 

Glassy black groundmass with visible crystals of olivine (2-3 mm) and finer 

plagioclase 

Mineralogy: Properties: 

Olivine 
 Colorless to pale green pleochroism, No cleavages, high 2

nd
 

order pink/yellow interferences. 

Plagioclase  90˚ Cleavages. 1
st
 order birefringence. 

Fe Oxide  Isotropic mineral in groundmass 

Orthopreoxene 
 Non-pleochroic.  High 1

st
 to low 2

nd
 order interference 

colors. Mineral becomes extinct along 90˚ cleavages. 

 

Structural and Textural Observations: 

-plagioclase forms microlites that display a preferred orientations that is likely aligned 

with flow direction after eruption 
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Sample: 

PNG10-050A 

Location: 

Yamea Island (Amphletts) 

(E150 53.716, S9 15.669) 

Rock Type: 

Basaltic Andesite 

 

Hand Sample Description: 

-vesicular andesite with grey-red groundmass and visible phenocrysts of amphibole (~3 

mm), pyroxene (~2 mm), and fine feldspar.  

Mineralogy: Properties: 

Plagioclase  90˚ Cleavages. 1
st
 order birefringence. Albite twinning 

Hornblende 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 

order birefringence 

Oxides  Isotropic 

Augite 
Pale green pleochroism.  High 1

st
 to low 2

nd
 order 

interference colors. Inclined extinction. 

 

Structural and Textural Observations: 

-Plagioclase is resorbed with numerous inclusions 

-augite seems to be altered and out of equilibrium 

-flow aligned microlites in the groundmass 
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Sample: 

PNG10-058a 

Location: 

Nuamata Island 

(E150 11.835, S9 10.510) 

Rock Type: 

Dacite 

 

Hand Sample Description: 

- medium grey crystal rich groundmass with visible crystals of amphibole (~1 mm) and 

feldspar 

Mineralogy: Properties: 

Sanidine/Anorthoclase 

 90˚ Cleavages. 1
st
 order birefringence.  Grid twinning (albite 

and pericline) characteristic of anorthoclase.  Carlsbad 

twinning is more characteristic of sanidines.  

Amphibole 
 56-120 cleavage, pale green brown pleochroism, low 2

nd
 

order birefringence 

Oxides 
 Isotropic.  Crystal form (hexagonal) suggest hematite –

illmenite. 

Zircon  Trace grains of high relief and high birefringence. 

Apatite  High relief, low birefringence inclusions in feldspars. 

 

Structural and Textural Observations: 

-apatite and zircon occur as inclusions in amphibole and feldspar 

-amphiboles have a reaction rim of Fe-oxides 
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Sample: 

PNG10-064b 

Location: 

Goodenough Island 

(9 24.868S, 150 22.053E) 

Rock Type: 

Vesicular Basalt 

 

Hand Sample Description: 

Black, vesicular, glassy grounds visible phenocrysts of plagioclase (1-2 mm) and 

olivine (~3 mm) with xenocrysts of garnet.  

Mineralogy: Properties: 

Olivine 
  Colorless, No cleavages, high 2

nd
- 3

rd
 order pink/yellow 

interferences. 

Clinopyroxene 
 Pale green pleochroism.  High 1

st
 to low 2

nd
 order 

interference colors. 

Orthopyroxene 
 Non-pleochroic.  High 1

st
 to low 2

nd
 order interference 

colors. Mineral becomes extinct along 90˚ cleavages.  

Plagioclase  90˚ Cleavages. 1
st
 order birefringence. Albite twinning 

 

Structural and Textural Observations: 

-vesicular basalt with zoned olivines 

-some olivines/pyroxenes occur as aggregates  
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Sample: 

PNG10-067a 

Location: 

Fergusson Island 

(E150 27.921, S9 33.884) 

Rock Type: 

Rhyolite 

 

Hand Sample Description: 

-white-pink, fine-grained groundmass with visible crystals of feldspar  

Mineralogy: Properties: 

Sanidine/Anorthoclase 

 90˚ Cleavages. 1
st
 order birefringence.  Grid twinning (albite 

and pericline) characteristic of anorthoclase.  Carlsbad 

twinning is more characteristic of sanidines.  

Quartz 
 Fine grained intestinal material in bands with undulatory 

extinction. 

Oxides 
 Isotropic.  Crystal form (hexagonal) suggest hematite –

illmenite. 

Apatite  High relief, low birefringence inclusions in feldspars. 

Serpentine 
 Colorless-pale green pleochroism.  Curved fractures. 

Anomalously low interference colors. 

 

Structural and Textural Observations: 

-rock has flow banding with light layers if quarts and feldspar and tan layers of fine 

grained matrix that has mine serptinization in small areas.  
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Appendix 2.1 
40

Ar/
39

Ar Data Tables - < 3.5 Ma. igneous rocks 

 

 

 

 

PNG03-075 Dobu Island rhyolite sanidine 60.10 mg (250μm - 50μm fraction) J= 1.35126E-03 ± 3.00%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 400 12 2.06E-06 ± 2.93 2.19E-06 ± 37.05 5.44E-07 ± 4.02 2.12E-05 ± 1.25 4.93E-04 ± 0.28 0.004 2.83 7.125 1.736 0.7725

2 500 12 2.05E-06 ± 1.78 1.21E-06 ± 50.34 9.75E-07 ± 5.47 4.65E-05 ± 1.29 6.27E-04 ± 0.09 0.020 3.18 0.289 0.070 0.0220

3 600 12 3.19E-06 ± 1.10 2.02E-07 ± 378.35 2.48E-06 ± 2.20 1.67E-04 ± 1.21 9.78E-04 ± 0.14 0.059 3.66 0.143 0.034 0.0078

4 700 12 3.57E-06 ± 1.91 5.51E-07 ± 107.21 4.96E-06 ± 2.12 3.54E-04 ± 1.22 1.10E-03 ± 0.12 0.142 3.77 0.068 0.016 0.0050

5 775 12 3.19E-06 ± 1.17 2.14E-06 ± 37.53 5.43E-06 ± 1.51 4.13E-04 ± 1.25 9.92E-04 ± 0.17 0.242 5.01 0.078 0.019 0.0047

6 850 12 2.71E-06 ± 1.76 1.70E-06 ± 50.78 6.36E-06 ± 0.79 4.95E-04 ± 1.22 7.56E-04 ± 0.26 0.358 6.11 0.130 0.032 0.0039

7 950 12 5.94E-06 ± 0.85 3.54E-06 ± 27.12 1.07E-05 ± 1.17 8.29E-04 ± 1.20 1.87E-03 ± 0.08 0.550 6.39 0.104 0.025 0.0041

8 1025 12 7.79E-06 ± 1.42 9.55E-07 ± 102.34 1.24E-05 ± 0.63 8.80E-04 ± 1.20 2.47E-03 ± 0.06 0.754 6.73 0.143 0.035 0.0046

9 1100 12 7.13E-06 ± 1.09 1.44E-06 ± 70.15 1.27E-05 ± 1.13 9.34E-04 ± 1.21 2.57E-03 ± 0.09 0.972 18.04 0.456 0.111 0.0056

10 1175 12 1.12E-06 ± 3.03 2.18E-06 ± 52.01 1.12E-06 ± 3.15 6.75E-05 ± 1.54 3.07E-04 ± 0.41 0.992 7.78 0.424 0.103 0.0134

11 1350 12 2.06E-06 ± 2.93 2.19E-06 ± 37.05 5.44E-07 ± 4.02 2.12E-05 ± 1.25 4.93E-04 ± 0.28 0.997 2.33 5.71 13.9 0.0550

12 1500 12 1.15E-06 ± 4.61 2.23E-06 ± 44.52 2.56E-07 ± 8.64 1.25E-05 ± 1.35 2.07E-04 ± 0.58 1.000 6.42 1.09 2.67 0.0891

Total Gas Age = 0.077 0.002

Plateau Age (based on steps 5 - 9) = 0.031 0.004

Isochron Age = 0.019 0.011

PNG03-117 Goodenough Island basaltic andesite K-feldspar 31.20 mg (250μm - 50μm fraction) J= 1.30219E-04 ± 4.67%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 400 12 2.49E-04 ± 0.54 1.76E-03 ± 79.28 4.80E-05 ± 1.46 2.19E-05 ± 2.74 7.52E-02 ± 0.18 0.223 1.95 65.656 15.36 18.874

2 500 12 1.02E-06 ± 3.35 2.32E-04 ± 30.12 1.95E-07 ± 11.40 1.16E-06 ± 1.80 5.01E-04 ± 1.41 0.235 40.08 135.98 31.67 2.283

3 600 12 1.42E-06 ± 3.02 4.79E-05 ± 235.04 3.88E-07 ± 7.17 4.95E-06 ± 1.26 4.71E-04 ± 1.49 0.285 11.02 9.8753 2.318 0.376

4 700 12 1.50E-06 ± 3.41 9.17E-05 ± 120.68 3.78E-07 ± 7.30 8.39E-06 ± 1.44 5.06E-04 ± 1.39 0.370 12.34 6.6486 1.561 0.245

5 800 12 1.24E-06 ± 3.65 6.01E-05 ± 160.22 3.77E-07 ± 9.74 6.84E-06 ± 2.11 5.00E-04 ± 1.65 0.440 26.78 20.617 4.837 0.479

6 900 12 1.18E-06 ± 2.09 1.72E-04 ± 42.24 2.81E-07 ± 13.54 5.84E-06 ± 1.87 4.80E-04 ± 1.49 0.499 27.16 19.663 4.614 0.454

7 1000 12 1.39E-06 ± 2.35 1.43E-04 ± 83.06 3.54E-07 ± 5.28 5.16E-06 ± 1.45 5.72E-04 ± 1.23 0.551 28.24 28.716 6.733 0.505

8 1150 12 4.21E-06 ± 1.42 9.71E-05 ± 77.56 1.14E-06 ± 2.98 1.89E-05 ± 1.25 3.06E-03 ± 0.24 0.743 59.30 95.748 22.35 1.063

9 1300 12 2.68E-06 ± 2.67 2.95E-05 ± 480.96 5.21E-07 ± 10.11 7.96E-06 ± 1.98 1.86E-03 ± 0.38 0.824 57.50 135.78 31.62 2.021

10 1500 12 3.48E-06 ± 1.23 2.90E-04 ± 26.74 8.79E-07 ± 3.64 1.73E-05 ± 1.26 1.00E-03 ± 0.72 1.000 2.95 0.2231 0.052 0.129

Total Gas Age = 0.629 0.09

Isochron Age = 1.32 0.43

PNG08-004a Goodenough Island basaltic andesite biotite 34.80 mg (250μm - 50μm fraction) J= 1.44350E-04 ± 3.21%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 550 12 4.33E-06 ± 1.00 2.29E-06 ± 22.76 8.84E-07 ± 3.97 1.12E-05 ± 1.28 1.29E-03 ± 0.12 0.011 1.07 1.3672 0.3560 0.194

2 650 12 5.97E-07 ± 3.87 9.73E-08 ± 408.94 2.12E-07 ± 11.89 7.55E-06 ± 1.50 2.08E-04 ± 0.44 0.019 14.99 4.1317 1.0756 0.086

3 725 12 1.33E-06 ± 1.99 1.63E-06 ± 28.50 4.64E-07 ± 3.64 1.83E-05 ± 1.40 4.29E-04 ± 0.15 0.038 8.76 2.0691 0.5388 0.055

4 800 12 1.39E-06 ± 2.00 3.03E-06 ± 8.12 6.59E-07 ± 2.51 3.03E-05 ± 1.54 4.52E-04 ± 0.22 0.069 8.87 1.3251 0.3450 0.044

5 850 12 1.21E-06 ± 3.40 3.62E-06 ± 8.33 9.50E-07 ± 3.76 5.93E-05 ± 1.17 4.42E-04 ± 0.18 0.130 19.39 1.4363 0.3740 0.015

6 900 12 1.23E-06 ± 2.83 1.08E-05 ± 4.44 1.20E-06 ± 1.80 7.62E-05 ± 1.16 4.66E-04 ± 0.14 0.208 22.24 1.3566 0.3532 0.013

7 950 12 2.50E-06 ± 1.83 2.65E-05 ± 2.25 2.21E-06 ± 1.65 1.45E-04 ± 1.22 9.44E-04 ± 0.15 0.356 21.62 1.41275 0.3679 0.015

8 1000 12 9.46E-06 ± 1.38 3.63E-04 ± 0.82 4.25E-06 ± 1.69 2.06E-04 ± 1.15 3.10E-03 ± 0.08 0.567 9.77 1.60973 0.4192 0.018

9 1050 12 7.64E-06 ± 0.84 5.17E-04 ± 0.52 3.93E-06 ± 1.13 1.95E-04 ± 1.14 2.56E-03 ± 0.09 0.766 11.69 1.74761 0.4551 0.018

10 1100 12 5.58E-06 ± 1.15 3.18E-04 ± 0.74 3.83E-06 ± 0.99 2.22E-04 ± 1.14 1.98E-03 ± 0.11 0.993 16.83 1.61094 0.4195 0.015

11 1200 12 4.29E-07 ± 5.78 6.73E-06 ± 7.61 9.89E-08 ± 15.40 6.78E-06 ± 2.09 7.59E-05 ± 1.02 1.000 2.13 7.43737 1.9379 0.086

Total Gas Age = 0.613 0.082

Plateau Age (based on steps 7 - 10) = 0.409 0.021

Isochron Age = 0.366 0.49

PNG08-058a Sanaroa Island rhyolite sanidine 75.50 mg (250μm - 50μm fraction) J= 1.62293E-04 ± 4.80 %

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 400 12 7.71E-06 ± 0.76 1.94E-05 ± 4.54 1.55E-06 ± 2.81 7.94E-06 ± 1.37 2.28E-03 ± 0.12 0.018 0.22 1.87593 0.321 0.68

2 500 12 1.82E-06 ± 1.65 8.81E-05 ± 2.48 6.73E-07 ± 3.42 3.11E-05 ± 0.68 6.14E-04 ± 0.18 0.085 12.64 2.42380 0.762 0.05

3 600 12 1.57E-06 ± 2.07 2.72E-04 ± 1.40 1.06E-06 ± 4.04 7.75E-05 ± 1.19 7.68E-04 ± 0.17 0.238 39.65 3.98170 1.183 0.06

4 700 12 1.67E-06 ± 2.03 4.56E-04 ± 1.10 1.52E-06 ± 2.72 9.70E-05 ± 0.31 9.04E-04 ± 0.18 0.424 45.37 4.32801 1.282 0.06

5 775 12 1.17E-06 ± 4.06 3.04E-04 ± 1.13 9.48E-07 ± 2.03 5.71E-05 ± 0.33 5.31E-04 ± 0.17 0.535 34.81 3.34508 0.997 0.05

6 850 12 1.32E-06 ± 2.74 4.37E-04 ± 1.08 1.18E-06 ± 3.78 8.02E-05 ± 1.16 6.79E-04 ± 0.20 0.688 42.74 3.74879 1.111 0.05

7 950 12 2.35E-06 ± 2.87 5.31E-04 ± 0.99 1.55E-06 ± 3.17 9.47E-05 ± 1.16 1.04E-03 ± 0.18 0.870 33.12 3.74570 1.118 0.05

8 1050 12 4.47E-06 ± 1.40 2.01E-04 ± 1.67 1.22E-06 ± 2.34 3.51E-05 ± 1.25 1.34E-03 ± 0.21 0.943 1.56 0.42879 0.239 0.07

9 1250 12 3.48E-06 ± 1.83 8.63E-05 ± 1.43 5.54E-07 ± 6.37 1.35E-05 ± 1.48 6.35E-04 ± 0.37 0.976 0.72 29.6267 8.464 0.44

10 1500 12 1.53E-05 ± 0.52 4.31E-05 ± 3.18 2.21E-06 ± 5.42 7.32E-06 ± 1.96 2.05E-03 ± 0.18 1.000 0.11 345.054 101.979 5.32

Total Gas Age = 1.136 0.032

Isochron Age = 1.17 0.21
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PNG06-043a Nuamata Island andesite  K-feldspar 26.00 mg (250μm - 50μm fraction) J= 1.31954E-04 ± 2.58%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 400 12 1.35E-06 ± 5.87 7.71E-05 ± 88.62 3.29E-07 ± 7.79 1.26E-06 ± 3.97 3.68E-04 ± 0.37 0.003 8.74 20.8908 4.98 2.83

2 500 12 7.49E-07 ± 5.15 5.52E-05 ± 115.16 1.87E-07 ± 17.04 2.56E-06 ± 2.25 2.34E-04 ± 0.55 0.010 5.34 6.9710 1.66 0.45

3 600 12 1.55E-06 ± 4.17 1.53E-04 ± 45.19 4.98E-07 ± 4.54 1.04E-05 ± 1.37 5.69E-04 ± 0.28 0.039 19.69 12.2161 2.91 0.13

4 700 12 4.61E-06 ± 1.18 2.67E-04 ± 28.70 1.35E-06 ± 3.12 3.55E-05 ± 1.24 1.77E-03 ± 0.12 0.137 23.16 12.3741 2.94 0.10

5 775 12 3.62E-07 ± 12.67 1.94E-04 ± 25.67 5.96E-07 ± 6.01 5.28E-05 ± 1.27 3.73E-04 ± 0.50 0.282 128.72 9.4097 2.24 0.06

6 850 12 4.06E-07 ± 11.24 9.76E-05 ± 93.36 7.66E-07 ± 7.09 6.41E-05 ± 1.20 4.54E-04 ± 0.26 0.458 126.40 9.0907 2.16 0.06

7 950 12 2.53E-07 ± 21.00 9.35E-05 ± 71.91 8.20E-07 ± 4.88 6.84E-05 ± 1.28 5.42E-04 ± 0.28 0.646 113.78 9.1406 2.17 0.06

8 1050 12 2.76E-07 ± 15.07 1.31E-04 ± 77.52 5.33E-07 ± 10.51 4.14E-05 ± 1.28 2.91E-04 ± 0.51 0.760 127.96 9.2707 2.21 0.06

9 1150 12 1.19E-06 ± 4.81 7.94E-05 ± 80.62 6.66E-07 ± 5.68 3.52E-05 ± 1.20 7.74E-04 ± 0.19 0.857 54.54 12.2357 2.91 0.08

10 1300 12 1.58E-06 ± 3.11 1.94E-04 ± 35.35 8.44E-07 ± 5.53 4.42E-05 ± 1.28 1.29E-03 ± 0.20 0.979 63.88 19.1014 4.54 0.13

11 1500 12 2.11E-06 ± 2.56 1.20E-04 ± 53.76 5.28E-07 ± 9.82 7.81E-06 ± 1.46 8.53E-04 ± 0.29 1.000 27.04 31.4464 7.47 0.32

Total Gas Age = 2.76 0.07

Plateau Age (based on steps 5 - 8) = 2.19 0.08

Isochron Age = 1.28 0.29

PNG06-043b Nuamata Island amph. xenolith K-feldspar 34.82 mg (250μm - 50μm fraction) J= 1.31954E-04 ± 2.58%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 400 12 1.51E-05 ± 0.80 4.18E-05 ± 147.35 2.96E-06 ± 1.70 6.51E-06 ± 1.87 4.50E-03 ± 0.07 0.018 0.47 5.6764 1.35 2.50

2 500 12 1.52E-06 ± 3.16 1.32E-04 ± 54.30 3.45E-07 ± 10.81 7.54E-06 ± 1.31 4.89E-04 ± 0.21 0.038 7.96 6.8299 1.63 0.12

3 600 12 7.54E-07 ± 5.43 6.86E-05 ± 109.69 4.96E-07 ± 8.21 2.80E-05 ± 1.27 4.62E-04 ± 0.33 0.113 51.71 8.7672 2.09 0.06

4 775 12 2.53E-07 ± 16.05 1.56E-04 ± 33.47 1.28E-06 ± 4.74 1.18E-04 ± 1.17 1.09E-03 ± 0.20 0.429 106.87 10.0222 2.38 0.06

5 850 12 2.18E-07 ± 21.67 1.24E-04 ± 49.64 1.20E-06 ± 3.98 1.04E-04 ± 1.16 8.88E-04 ± 0.17 0.700 107.26 9.2549 2.20 0.06

6 950 12 1.14E-07 ± 52.91 1.34E-05 ± 553.54 4.98E-07 ± 6.07 5.19E-05 ± 1.29 4.27E-04 ± 0.30 0.834 107.88 8.8958 2.12 0.06

7 1050 12 4.25E-08 ± 93.97 1.94E-05 ± 285.48 3.75E-07 ± 10.48 2.67E-05 ± 1.37 2.23E-04 ± 0.72 0.903 105.64 8.8769 2.11 0.06

8 1150 12 9.10E-07 ± 5.01 5.62E-05 ± 91.45 5.45E-07 ± 9.30 2.34E-05 ± 1.29 5.52E-04 ± 0.29 0.964 51.33 12.3683 2.94 0.09

9 1300 12 5.50E-07 ± 8.60 3.28E-05 ± 166.48 2.26E-07 ± 15.62 1.32E-05 ± 1.50 3.44E-04 ± 0.37 0.998 52.76 14.0369 3.34 0.11

10 1500 12 8.46E-07 ± 9.10 4.85E-05 ± 142.34 1.74E-07 ± 17.59 6.67E-07 ± 6.26 2.22E-04 ± 0.84 1.000 12.78 38.0274 9.08 5.32

Total Gas Age = 2.34 0.06

Isochron Age = 2.00 0.21

PNG10-058a Nuamata Island andesite hornblende 56.83 mg (250μm - 50μm fraction) J= 1.36390E-04 ± 4.92%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 500 12 1.95E-06 ± 2.99 1.61E-05 ± 3.27 4.49E-07 ± 5.11 2.89E-06 ± 1.73 5.85E-04 ± 0.18 0.010 1.27 0.8815 0.22 0.67

2 600 12 1.04E-06 ± 5.22 1.93E-05 ± 3.84 2.58E-07 ± 7.97 7.34E-06 ± 2.08 3.71E-04 ± 0.47 0.035 17.28 8.4421 2.08 0.25

3 700 12 1.24E-06 ± 2.95 2.61E-05 ± 2.41 5.34E-07 ± 4.39 1.88E-05 ± 1.36 5.39E-04 ± 0.16 0.098 32.22 9.1141 2.24 0.12

4 800 12 8.46E-07 ± 3.51 2.06E-05 ± 3.16 2.68E-07 ± 8.64 9.83E-06 ± 1.42 3.31E-04 ± 0.27 0.131 24.55 8.1030 1.99 0.12

5 850 12 6.19E-07 ± 4.43 8.87E-06 ± 2.92 1.50E-07 ± 13.98 2.68E-06 ± 1.64 2.21E-04 ± 0.39 0.141 17.41 13.8400 3.40 0.31

6 890 12 2.94E-07 ± 10.38 7.79E-06 ± 3.15 2.08E-08 ± 88.74 1.19E-06 ± 3.37 9.13E-05 ± 0.86 0.145 4.71 3.1451 0.77 0.62

7 930 12 3.70E-07 ± 7.48 1.36E-05 ± 4.06 1.27E-07 ± 16.11 1.63E-06 ± 1.94 1.21E-04 ± 1.02 0.150 9.68 6.8707 1.69 0.36

8 1000 12 2.65E-06 ± 2.01 1.97E-04 ± 1.13 6.99E-07 ± 2.90 1.36E-05 ± 1.57 9.10E-04 ± 0.21 0.196 13.87 9.2577 2.28 0.22

9 1100 12 1.35E-05 ± 0.49 3.38E-03 ± 0.48 5.44E-06 ± 1.08 2.20E-04 ± 1.17 6.00E-03 ± 0.05 0.942 33.71 9.5360 2.34 0.12

10 1200 12 3.63E-06 ± 1.86 3.34E-04 ± 0.89 9.05E-07 ± 4.08 1.28E-05 ± 1.34 1.20E-03 ± 0.12 0.986 10.54 9.9783 2.45 0.21

11 1350 12 2.18E-05 ± 0.55 2.50E-04 ± 1.24 4.20E-06 ± 0.98 4.26E-06 ± 1.40 6.59E-03 ± 0.07 1.000 2.30 23.6623 5.81 3.27

Total Gas Age = 2.33 0.11

Plateau Age (based on steps 6 - 10) = 2.37 0.21

Isochron Age = 2.18 0.14

PNG10-067a Fergusson Island rhyolite sanidine 73.68 mg (250μm - 50μm fraction) J= 1.62293E-04 ± 4.79%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 400 12 2.38E-05 ± 0.27 3.99E-05 ± 3.20 6.82E-06 ± 1.01 1.35E-04 ± 1.18 7.12E-03 ± 0.05 0.075 1.17 0.1593 0.205 0.058

2 500 12 2.43E-06 ± 1.32 2.50E-05 ± 5.92 1.50E-06 ± 2.45 7.75E-05 ± 1.18 8.38E-04 ± 0.21 0.118 14.27 1.4626 0.456 0.014

3 600 12 1.73E-06 ± 2.58 7.51E-05 ± 2.44 3.67E-06 ± 1.06 3.00E-04 ± 1.15 1.41E-03 ± 0.09 0.285 63.82 2.9840 0.879 0.004

4 700 12 1.84E-06 ± 1.44 2.10E-04 ± 1.63 8.00E-06 ± 1.27 6.99E-04 ± 1.13 2.56E-03 ± 0.12 0.675 78.79 2.8796 0.845 0.003

5 775 12 1.23E-06 ± 3.53 2.45E-04 ± 2.42 3.97E-06 ± 1.26 3.18E-04 ± 1.15 1.16E-03 ± 0.17 0.851 68.56 2.5004 0.735 0.003

6 850 12 1.19E-06 ± 3.47 2.91E-04 ± 2.30 1.35E-06 ± 3.72 9.82E-05 ± 1.17 5.31E-04 ± 0.31 0.906 33.88 1.8886 0.563 0.008

7 950 12 1.58E-06 ± 3.34 4.27E-04 ± 1.39 1.38E-06 ± 4.80 9.36E-05 ± 1.16 6.02E-04 ± 0.26 0.958 22.37 1.5336 0.449 0.008

8 1100 12 5.21E-06 ± 1.73 3.70E-04 ± 1.02 1.77E-06 ± 1.85 6.99E-05 ± 1.21 1.62E-03 ± 0.11 0.997 4.84 1.0895 0.385 0.033

9 1500 12 1.31E-05 ± 0.87 3.45E-05 ± 7.31 2.19E-06 ± 2.45 5.26E-06 ± 1.45 3.57E-03 ± 0.07 1.000 -* -* -* -*

Total Gas Age = 0.710 0.03

Plateau Age (based on steps 3 - 5) = 0.810 0.06

Isochron Age = 0.82 0.12

P08-010 Papuan Peninsula basaltic andesite biotite 33.1 mg (250μm - 150μm fraction) J= 1.43950E-04 ± 3.00%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 500 12 1.00E-05 0.79 5.52E-06 51.91 1.90E-06 1.78 5.17E-06 1.43 3.01E-03 0.08 0.015 1.42 3.2868 2.41 1.37

2 600 12 1.23E-05 0.92 6.41E-06 37.69 2.51E-06 1.79 1.51E-05 1.32 3.75E-03 0.06 0.054 2.96 5.2597 2.02 0.45

3 700 12 1.84E-05 0.78 3.01E-06 104.22 3.70E-06 1.46 3.46E-05 1.24 5.64E-03 0.06 0.140 3.60 4.5174 1.60 0.23

4 800 12 9.19E-06 0.66 2.03E-06 118.97 2.06E-06 2.80 3.69E-05 1.30 3.02E-03 0.13 0.235 10.10 7.6302 2.18 0.14

5 900 12 8.18E-06 1.04 3.90E-05 8.11 2.00E-06 1.87 4.48E-05 1.27 2.83E-03 0.13 0.348 14.57 8.8182 2.44 0.10

6 1000 12 2.01E-05 0.59 4.39E-05 8.33 4.58E-06 1.34 7.63E-05 1.28 6.49E-03 0.09 0.542 8.70 6.7880 1.97 0.14

7 1100 12 1.72E-05 0.99 4.20E-05 9.57 5.12E-06 0.94 1.62E-04 1.21 6.06E-03 0.06 0.932 16.23 5.8100 1.59 0.05

8 1200 12 1.35E-06 2.09 6.39E-05 5.39 5.86E-07 3.22 2.59E-05 1.27 5.77E-04 0.16 0.997 30.83 6.9571 1.85 0.04

9 1350 12 2.30E-07 12.53 5.67E-06 53.39 3.12E-08 48.20 8.71E-08 16.48 1.57E-04 0.60 1.000 -* -* -* -*

Total Gas Age = 1.86 0.06

Plateau Age (based on steps 1 - 8) = 1.84 0.10

Isochron Age = 1.76 0.27
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PNG08-042a Yamea Island  basalt whole rock 115.1 mg J= 1.27928E-04 ± 2.63%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 500 12 1.82E-05 ± 0.49 3.42E-04 ± 1.26 5.95E-06 ± 1.05 2.55E-04 ± 1.13 8.31E-03 ± 0.04 0.10 35.26 11.33481 2.664 0.02

2 600 12 9.15E-06 ± 0.54 4.46E-07 ± 0.90 7.95E-06 ± 1.65 5.94E-04 ± 1.13 9.93E-03 ± 0.04 0.32 72.76 12.07670 2.796 0.01

3 700 12 5.76E-06 ± 0.82 3.25E-04 ± 1.05 3.70E-06 ± 1.77 2.76E-04 ± 1.15 4.70E-03 ± 0.04 0.42 63.82 10.86564 2.521 0.01

4 800 12 3.38E-06 ± 2.16 3.59E-04 ± 0.62 2.91E-06 ± 2.40 2.10E-04 ± 1.14 3.08E-03 ± 0.12 0.50 67.64 9.94476 2.305 0.01

5 900 12 7.22E-06 ± 1.37 3.85E-04 ± 1.11 3.25E-06 ± 1.58 1.74E-04 ± 1.15 3.83E-03 ± 0.11 0.56 44.39 9.73782 2.275 0.02

6 1100 12 3.06E-05 ± 0.38 1.84E-03 ± 0.66 1.36E-05 ± 0.80 6.64E-04 ± 1.14 1.64E-02 ± 0.06 0.81 44.77 11.02131 2.574 0.01

7 1300 12 2.15E-05 ± 0.77 1.53E-03 ± 0.61 8.18E-06 ± 1.21 3.77E-04 ± 1.13 1.04E-02 ± 0.06 0.95 38.99 10.77135 2.524 0.01

8 1500 12 1.51E-05 ± 1.24 5.93E-04 ± 0.81 3.58E-06 ± 1.91 1.37E-04 ± 1.14 4.53E-03 ± 0.12 1.000 0.02 0.3228 0.074 0.021

Total Gas Age = 2.46 0.03

Isochron Age = 2.58 0.45

PNG10-042f  Egum Atoll andesite clinopyroxene 41.6 mg J= 1.26590E-04 ± 1.97%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

TF 1500 12 3.88E-05 ± 0.53 9.40E-03 ± 0.46 8.95E-06 ± 1.16 1.52E-04 ± 1.14 1.31E-02 ± 0.07 - 12.50 12.2428 2.79 0.08

PNG10-046a Apuo Island dacite sanidine 78.23 mg  (250μm - 50μm fraction) J= 1.43845E-04 ± 2.91%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 400 12 2.49E-05 ± 0.48 6.00E-06 ± 14.94 4.76E-06 ± 1.36 1.08E-05 ± 1.22 7.67E-03 ± 0.02 0.003 4.25 24.1235 8.074 0.93

2 500 12 1.32E-04 ± 0.33 2.89E-04 ± 1.03 2.63E-05 ± 0.72 1.53E-04 ± 1.19 4.12E-02 ± 0.03 0.039 4.92 11.0309 3.549 0.29

3 600 12 8.65E-05 ± 0.28 4.37E-07 ± 0.92 2.12E-05 ± 0.66 4.14E-04 ± 1.14 3.09E-02 ± 0.03 0.137 17.22 12.0984 3.303 0.05

4 700 12 5.72E-06 ± 1.15 7.61E-09 ± 9.13 1.88E-06 ± 3.33 8.92E-05 ± 1.17 2.55E-03 ± 0.11 0.158 33.77 9.4146 2.492 0.03

5 775 12 5.31E-06 ± 2.25 1.86E-08 ± 6.53 3.28E-06 ± 2.04 2.11E-04 ± 1.14 4.01E-03 ± 0.06 0.208 60.86 11.4294 2.984 0.01

6 850 12 1.26E-05 ± 0.89 2.57E-08 ± 4.60 7.00E-06 ± 1.42 4.05E-04 ± 1.13 8.61E-03 ± 0.06 0.304 56.76 11.9406 3.121 0.01

7 950 12 2.03E-05 ± 0.48 2.98E-08 ± 3.78 9.89E-06 ± 1.03 5.11E-04 ± 1.13 1.21E-02 ± 0.03 0.425 50.56 11.8276 3.098 0.01

8 1050 12 5.44E-05 ± 0.31 8.37E-08 ± 2.28 2.15E-05 ± 0.78 9.52E-04 ± 1.13 2.83E-02 ± 0.03 0.651 43.15 12.5866 3.309 0.02

9 1150 12 3.53E-05 ± 0.50 7.74E-08 ± 1.60 1.83E-05 ± 0.57 9.98E-04 ± 1.13 2.33E-02 ± 0.04 0.888 55.16 12.7140 3.324 0.01

10 1300 12 3.21E-05 ± 0.67 2.82E-08 ± 2.72 1.09E-05 ± 0.65 4.22E-04 ± 1.14 1.47E-02 ± 0.06 0.988 35.41 12.0549 3.186 0.02

11 1500 12 4.92E-05 ± 0.40 2.82E-09 ± 22.32 9.65E-06 ± 0.91 5.26E-05 ± 1.18 1.48E-02 ± 0.04 1.000 1.59 1.2217 1.059 0.27

Total Gas Age = 3.22 0.09

Isochron Age = 3.17 0.24

PNG10-046b Apuo Island basalt whole rock 57.93 mg J= 1.33741E-04 ± 4.92%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 500 12 1.57E-05 ± 0.68 2.59E-06 ± 28.60 4.98E-06 ± 0.77 1.72E-04 ± 1.13 5.95E-03 ± 0.07 0.175 22.27 7.45570 1.865 0.02

2 600 12 4.28E-06 ± 0.65 2.34E-04 ± 1.47 3.55E-06 ± 1.09 2.19E-04 ± 1.14 3.01E-03 ± 0.10 0.398 58.04 7.97920 1.939 0.01

3 700 12 3.57E-06 ± 1.12 5.31E-04 ± 1.06 3.58E-06 ± 2.32 2.45E-04 ± 1.15 3.01E-03 ± 0.09 0.647 65.01 8.03479 1.948 0.01

4 800 12 2.82E-06 ± 1.49 6.87E-04 ± 0.89 3.02E-06 ± 1.17 2.05E-04 ± 1.15 2.38E-03 ± 0.08 0.856 64.99 7.62286 1.848 0.01

5 900 12 2.37E-06 ± 1.71 4.56E-04 ± 1.19 1.06E-06 ± 1.95 7.17E-05 ± 1.18 1.05E-03 ± 0.17 0.929 33.18 4.96821 1.222 0.01

6 1200 12 6.04E-06 ± 0.92 1.62E-03 ± 0.49 1.74E-06 ± 2.87 4.85E-05 ± 1.15 1.98E-03 ± 0.11 0.978 9.88 4.81386 1.251 0.03

7 1500 12 4.44E-06 ± 1.24 5.58E-04 ± 1.59 9.73E-07 ± 3.50 2.14E-05 ± 1.18 1.17E-03 ± 0.19 1.000 -* -* -* -*

Total Gas Age = 1.75 0.08

Isochron Age = 1.92 0.53

PNG10-050a Yamea Island andesite amphibole 10.61 mg (250μm - 50μm fraction) J= 1.35490E-04 ± 0.44%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 500 12 7.38E-07 ± 3.16 2.62E-07 ± 182.09 7.11E-08 ± 17.79 2.84E-07 ± 4.86 1.83E-04 ± 0.62 0.011 -* -* -* -*

2 600 12 9.51E-07 ± 6.32 2.44E-06 ± 16.20 1.68E-07 ± 9.85 5.88E-07 ± 5.25 1.70E-04 ± 0.76 0.035 -* -* -* -*

3 700 12 9.79E-07 ± 7.06 2.33E-06 ± 12.93 2.29E-07 ± 7.38 8.77E-07 ± 1.89 2.23E-04 ± 0.44 0.048 -* -* -* -*

4 800 12 9.38E-07 ± 3.79 2.87E-06 ± 7.28 1.78E-07 ± 7.12 9.91E-07 ± 2.83 2.38E-04 ± 0.40 0.071 -* -* -* -*

5 850 12 4.28E-07 ± 7.74 1.59E-06 ± 18.72 9.27E-08 ± 12.77 4.11E-07 ± 4.10 1.24E-04 ± 1.04 0.084 -* -* -* -*

6 890 12 4.24E-07 ± 4.66 2.61E-06 ± 11.08 2.98E-08 ± 46.00 1.99E-07 ± 8.98 9.76E-05 ± 1.10 0.098 -* -* -* -*

7 950 12 4.86E-07 ± 8.03 3.71E-06 ± 6.78 1.00E-07 ± 15.93 7.02E-07 ± 3.38 1.48E-04 ± 0.64 0.117 2.74 4.0552 1.509 1.67

8 1050 12 3.00E-06 ± 2.41 5.78E-04 ± 0.69 9.51E-07 ± 3.45 3.48E-05 ± 1.28 1.25E-03 ± 0.16 0.468 29.24 10.8582 2.715 0.06

9 1200 12 1.60E-06 ± 4.67 8.49E-04 ± 0.80 9.94E-07 ± 3.89 4.93E-05 ± 1.29 1.00E-03 ± 0.13 0.972 52.76 11.2401 2.768 0.03

10 1400 12 4.60E-06 ± 1.10 1.61E-05 ± 4.33 8.89E-07 ± 3.31 6.91E-07 ± 5.13 1.38E-03 ± 0.12 1.000 1.81 18.9433 9.603 24.60

Total Gas Age = 2.65 0.02

Platau Age (based on steps 7 - 10) = 2.75 0.06

Isochron Age = 2.59 0.76

PNG10-054a  Lusancay Islands dacite clinopyroxene 78.2 mg J= 1.27480E-04 ± 1.57%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

TF 1500 12 3.37E-05 ± 0.40 2.19E-02 ± 0.43 6.62E-06 ± 1.46 5.20E-05 ± 1.19 9.95E-03 ± 0.04 - 0.14 12.6933 2.92 0.21
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PNG03-199 diorite whole rock 48.23 mg J= 1.27480E-04 ± 2.76%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 500 12 1.90E-05 ± 0.50 9.00E-05 ± 2.50 3.72E-06 ± 1.47 1.92E-05 ± 1.36 6.11E-03 ± 0.06 0.031 7.93 22.815 5.934 0.567

2 600 12 2.25E-05 ± 0.37 1.50E-07 ± 1.62 4.88E-06 ± 0.93 6.24E-05 ± 1.24 8.45E-03 ± 0.04 0.133 21.47 27.803 6.635 0.167

3 700 12 2.57E-05 ± 0.53 3.47E-04 ± 0.88 6.11E-06 ± 1.35 1.12E-04 ± 1.18 1.14E-02 ± 0.07 0.316 33.25 33.297 7.802 0.091

4 800 12 1.06E-05 ± 0.85 2.98E-04 ± 1.33 3.17E-06 ± 1.43 1.17E-04 ± 1.15 7.21E-03 ± 0.03 0.505 56.75 34.955 8.084 0.041

5 900 12 1.17E-05 ± 0.81 2.43E-04 ± 1.14 3.24E-06 ± 1.19 8.95E-05 ± 1.20 6.57E-03 ± 0.06 0.651 47.50 34.675 8.048 0.074

6 1100 12 5.73E-05 ± 0.35 9.79E-04 ± 0.63 1.34E-05 ± 0.62 1.83E-04 ± 1.14 2.35E-02 ± 0.04 0.949 28.04 35.489 8.363 0.066

7 1200 12 7.51E-06 ± 1.02 3.17E-04 ± 1.63 1.80E-06 ± 2.55 2.52E-05 ± 1.24 3.27E-03 ± 0.10 0.990 32.05 41.383 9.701 0.165

8 1350 12 3.86E-06 ± 2.25 1.23E-04 ± 2.29 6.27E-07 ± 5.28 5.93E-06 ± 1.71 1.19E-03 ± 0.23 0.999 4.32 7.702 2.228 0.612

9 1500 12 2.07E-06 ± 3.96 2.26E-04 ± 1.91 6.06E-08 ± 59.52 3.43E-07 ± 7.31 3.23E-05 ± 8.08 1.000 -* -* -* -*

Total Gas Age = 7.90 0.22

Plateau Age (based on steps 3 - 6) = 8.07 0.32

Isochron Age = 8.4 1.4

08P-006 Papuan Peninsula  andesite amphibole 35.37 mg (250μm - 50μm fraction) J= 1.40317E-04 ± 4.41%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 500 12 8.55E-06 ± 0.87 1.10E-04 ± 16.34 1.52E-06 ± 2.80 9.74E-07 ± 4.01 2.69E-03 ± 0.08 0.001 5.99 200.714 50.11 29.35

2 600 12 1.57E-06 ± 2.44 1.14E-04 ± 36.07 3.07E-07 ± 10.87 1.48E-06 ± 3.51 6.81E-04 ± 0.22 0.003 32.06 165.936 41.52 4.13

3 700 12 1.95E-06 ± 2.72 1.73E-04 ± 14.55 3.59E-07 ± 8.22 3.12E-06 ± 1.89 8.30E-04 ± 0.16 0.008 30.66 90.816 22.84 1.08

4 800 12 1.66E-06 ± 2.66 4.38E-05 ± 101.98 4.12E-07 ± 5.66 7.35E-06 ± 1.69 1.00E-03 ± 0.19 0.018 50.83 70.420 17.74 0.45

5 850 12 3.75E-07 ± 10.29 7.20E-06 ± 606.03 1.67E-07 ± 12.73 3.07E-06 ± 2.14 3.48E-04 ± 0.32 0.022 68.12 77.850 19.60 0.85

6 890 12 6.09E-07 ± 4.66 1.20E-05 ± 350.36 3.00E-07 ± 9.26 5.28E-06 ± 1.99 5.48E-04 ± 0.19 0.030 67.15 69.658 17.55 0.47

7 930 12 1.20E-06 ± 3.51 1.82E-04 ± 22.63 1.10E-06 ± 4.27 6.25E-05 ± 1.16 4.45E-03 ± 0.09 0.117 92.07 66.116 16.66 0.06

8 960 12 9.59E-07 ± 2.93 8.78E-05 ± 55.71 1.15E-06 ± 4.37 6.89E-05 ± 1.19 4.82E-03 ± 0.07 0.214 94.12 66.173 16.67 0.07

9 1010 12 1.65E-06 ± 3.05 3.32E-04 ± 13.96 2.61E-06 ± 1.39 1.79E-04 ± 1.14 1.23E-02 ± 0.05 0.464 96.03 66.272 16.70 0.04

10 1100 12 2.20E-06 ± 1.49 6.45E-04 ± 7.11 4.20E-06 ± 1.24 2.93E-04 ± 1.13 1.98E-02 ± 0.03 0.874 96.71 65.898 16.60 0.04

11 1300 12 6.50E-07 ± 5.65 3.11E-04 ± 21.75 1.24E-06 ± 2.41 9.00E-05 ± 1.14 6.12E-03 ± 0.06 1.000 96.86 66.433 16.74 0.04

Total Gas Age = 16.81 0.78

Plateau Age (based on steps 4 - 9) = 17.03 0.94

Isochron Age = 16.5 1.5

PNG09-005a Louisiade Archipelago diorite sill hornblende 10.63 mg  (150μm - 50μm fraction) J= 1.42623E-04 ± 0.50%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 600 12 3.81E-06 ± 1.41 3.52E-05 ± 2.08 7.33E-07 ± 4.54 2.03E-06 ± 1.59 1.25E-03 ± 0.14 0.028 9.91 64.003 16.39 1.83

2 750 12 7.19E-07 ± 3.62 1.69E-06 ± 14.25 1.31E-07 ± 9.09 1.92E-06 ± 1.76 3.10E-04 ± 0.31 0.054 31.41 51.023 13.08 0.58

3 850 12 4.89E-07 ± 3.76 5.73E-06 ± 4.84 1.07E-07 ± 19.57 1.84E-06 ± 2.02 2.15E-04 ± 0.50 0.079 32.77 38.677 9.92 0.53

4 925 12 1.29E-06 ± 2.59 7.26E-05 ± 1.50 3.71E-07 ± 3.30 1.30E-05 ± 1.38 9.57E-04 ± 0.15 0.258 60.18 44.938 11.53 0.16

5 975 12 9.50E-07 ± 5.51 8.09E-05 ± 1.59 3.90E-07 ± 3.84 1.29E-05 ± 1.51 8.72E-04 ± 0.18 0.434 67.82 46.822 12.01 0.18

6 1025 12 1.77E-06 ± 2.23 1.99E-04 ± 0.87 7.00E-07 ± 3.55 3.03E-05 ± 1.18 1.90E-03 ± 0.17 0.849 72.55 46.408 11.90 0.07

7 1075 12 6.26E-07 ± 16.71 6.19E-05 ± 1.62 2.37E-07 ± 6.51 1.01E-05 ± 1.65 6.66E-04 ± 0.18 0.987 72.21 48.574 12.46 0.21

8 1125 12 1.63E-07 ± 9.58 3.02E-06 ± 10.64 2.42E-08 ± 38.23 6.07E-07 ± 3.58 5.97E-05 ± 1.34 0.996 19.26 19.497 5.01 0.93

9 1200 12 1.92E-07 ± 12.16 6.62E-07 ± 43.21 4.31E-08 ± 29.21 3.07E-07 ± 7.85 6.69E-05 ± 1.22 1.000 15.20 33.514 8.60 4.41

Total Gas Age = 11.96 0.07

Plateau Age (based on steps 4 - 9) = 11.84 0.16

Isochron Age = 11.48 0.33

PNG10-005b Woodlark Island andesite  hornblende 28.54 mg  (150μm - 50μm fraction) J= 1.36390E-04 ± 4.92%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 500 12 1.84E-06 ± 2.67 1.19E-05 ± 3.88 3.88E-07 ± 6.74 4.26E-06 ± 1.87 8.71E-04 ± 0.52 0.025 37.49 75.5772 18.82 0.80

2 600 12 1.35E-06 ± 3.23 6.90E-06 ± 6.08 2.61E-07 ± 11.07 3.91E-06 ± 1.63 6.12E-04 ± 0.23 0.048 34.82 53.6906 13.42 0.47

3 700 12 1.56E-06 ± 1.77 4.83E-06 ± 10.15 3.13E-07 ± 8.38 2.15E-06 ± 2.86 5.09E-04 ± 0.24 0.061 9.66 21.0096 5.71 1.54

4 800 12 1.58E-06 ± 2.50 1.04E-05 ± 5.35 2.38E-07 ± 9.19 2.42E-06 ± 1.53 5.34E-04 ± 0.24 0.075 12.76 26.5364 7.01 0.58

5 850 12 1.17E-06 ± 5.00 9.38E-06 ± 7.45 1.52E-07 ± 16.99 9.38E-07 ± 2.68 3.80E-04 ± 0.39 0.081 8.98 33.4290 9.14 2.46

6 890 12 6.29E-07 ± 5.60 1.02E-05 ± 5.17 1.25E-07 ± 23.95 7.94E-07 ± 2.71 2.25E-04 ± 0.61 0.085 17.51 48.1516 12.40 1.77

7 930 12 1.71E-06 ± 2.77 3.59E-05 ± 3.58 2.55E-07 ± 15.28 1.94E-06 ± 3.16 6.23E-04 ± 0.26 0.097 18.89 59.0867 15.14 2.34

8 960 12 2.71E-06 ± 1.67 1.18E-04 ± 1.47 5.70E-07 ± 3.55 5.41E-06 ± 1.41 1.10E-03 ± 0.15 0.129 27.45 55.5927 14.00 0.44

9 1010 12 1.08E-05 ± 1.06 1.79E-03 ± 0.72 3.21E-06 ± 1.12 6.93E-05 ± 1.20 6.88E-03 ± 0.09 0.538 53.58 53.9250 13.34 0.11

10 1100 12 8.56E-06 ± 0.81 1.53E-03 ± 0.51 2.58E-06 ± 1.32 6.47E-05 ± 1.20 6.00E-03 ± 0.09 0.920 57.85 54.3654 13.43 0.10

11 1300 12 5.34E-06 ± 1.85 4.05E-04 ± 0.74 1.24E-06 ± 3.21 1.35E-05 ± 1.32 2.34E-03 ± 0.13 1.000 32.61 56.7556 14.21 0.31

Total Gas Age = 13.41 0.63

Plateau Age (based on steps 4 - 9) = 13.42 1.01

Isochron Age = 12.90 1.40

PNG10-014a Woodlark Island granite  hornblende 34.61 mg  (sel-frag fraction) J= 1.35957E-04 ± 3.45%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 500 12 5.23E-06 ± 1.41 1.28E-05 ± 3.29 1.03E-06 ± 2.41 5.06E-06 ± 1.44 1.68E-03 ± 0.11 0.010 8.00 23.8016 5.83 0.777

2 600 12 6.23E-06 ± 1.16 1.11E-05 ± 2.80 1.31E-06 ± 4.04 1.64E-05 ± 1.31 2.46E-03 ± 0.08 0.042 25.20 36.6966 8.98 0.401

3 700 12 5.66E-06 ± 0.89 1.47E-05 ± 2.50 1.99E-06 ± 3.04 8.01E-05 ± 1.19 5.51E-03 ± 0.05 0.199 69.64 47.7381 11.67 0.407

4 800 12 2.81E-06 ± 1.53 1.79E-05 ± 2.37 1.20E-06 ± 3.31 6.05E-05 ± 1.17 3.86E-03 ± 0.06 0.317 78.51 49.9605 12.21 0.424

5 850 12 8.80E-07 ± 4.48 1.45E-05 ± 2.52 5.85E-07 ± 5.05 3.18E-05 ± 1.24 1.86E-03 ± 0.15 0.379 86.01 50.2089 12.27 0.430

6 890 12 7.20E-07 ± 7.49 2.62E-05 ± 1.85 5.46E-07 ± 5.47 2.88E-05 ± 1.29 1.67E-03 ± 0.13 0.436 87.26 50.5027 12.34 0.435

7 930 12 9.57E-07 ± 6.38 9.07E-05 ± 1.08 5.89E-07 ± 4.94 2.99E-05 ± 1.25 1.86E-03 ± 0.10 0.494 84.79 52.7461 12.89 0.451

8 960 12 1.24E-06 ± 4.04 2.84E-04 ± 0.72 7.84E-07 ± 5.85 3.85E-05 ± 1.32 2.44E-03 ± 0.10 0.570 84.93 53.9416 13.18 0.466

9 1010 12 1.96E-06 ± 2.20 4.88E-04 ± 0.75 1.59E-06 ± 2.01 8.19E-05 ± 1.15 4.78E-03 ± 0.07 0.730 87.90 51.5939 12.61 0.436

10 1100 12 5.65E-06 ± 1.31 7.21E-04 ± 0.63 2.72E-06 ± 1.94 1.26E-04 ± 1.16 8.04E-03 ± 0.06 0.976 79.23 50.8356 12.43 0.430

11 1300 12 4.91E-06 ± 1.63 6.09E-05 ± 2.47 1.01E-06 ± 2.89 1.24E-05 ± 1.41 2.09E-03 ± 0.10 1.000 30.63 50.8518 12.43 0.557

Total Gas Age = 12.21 0.41

Plateau Age (based on steps 3 - 11) = 12.42 0.37

Isochron Age = 12.63 0.61
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PNG03-188 Panapompom Is. metabasalt whole rock 97.72 mg  J= 1.26226E-04 ± 2.76%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ
39

Ar %
40

Ar*
40

Ar*/
39

ArK Age (Ma)  1s.d.

1 500 12 8.84E-05 ± 0.21 3.17E-04 ± 1.79 1.65E-05 ± 0.59 6.65E-06 ± 1.51 2.63E-02 ± 0.03 0.044 0.62 -* 7.4828 9.3

2 600 12 1.21E-05 0.96 2.13E-04 2.56 2.12E-06 2.15 7.70E-06 1.32 4.05E-03 0.09 0.095 11.62 58.3924 14.3408 0.9

3 700 12 9.97E-06 0.52 1.08E-04 2.13 1.85E-06 2.79 9.53E-06 1.75 3.53E-03 0.09 0.158 16.62 59.4760 14.2172 1.1

4 800 12 1.58E-05 0.48 2.91E-04 1.32 3.07E-06 2.47 1.34E-05 1.25 5.21E-03 0.08 0.247 10.41 38.2315 9.5016 0.5

5 900 12 1.98E-05 0.44 2.17E-03 0.67 4.20E-06 1.49 2.69E-05 1.17 7.05E-03 0.07 0.425 17.22 46.6992 11.1144 0.2

6 1000 12 1.54E-05 0.38 2.25E-03 0.55 3.52E-06 1.17 2.75E-05 1.14 5.67E-03 0.07 0.608 19.67 42.4601 10.0314 0.1

7 1100 12 2.87E-05 0.50 1.39E-03 1.30 5.61E-06 0.84 1.41E-05 1.26 9.37E-03 0.06 0.701 9.44 61.8467 15.4551 0.9

8 1200 12 7.10E-05 0.26 5.68E-03 0.45 1.42E-05 0.57 4.04E-05 1.22 2.58E-02 0.03 0.969 18.82 123.7941 29.1991 0.7

9 1300 12 1.45E-05 0.48 8.13E-04 0.59 2.90E-06 1.35 4.29E-06 2.30 4.57E-03 0.07 0.998 6.62 70.7330 18.4372 5.1

10 1500 12 3.59E-06 3.31 1.39E-04 2.22 3.15E-07 12.76 3.55E-07 7.78 5.10E-04 0.61 1.000 -* -* -* -*

Total Gas Age = 16.41 0.33

PNG10-017 Woodlark Island metabasalt whole rock 128.9 mg  J= 1.30810E-04 ± 3.24%

step T (C) t (min.)
36

Ar % err
37

Ar % err
38

Ar % err
39

Ar % err
40

Ar % err Σ39
Ar %

40
Ar*

40
Ar*/

39
ArK Age (Ma)  1s.d.

1 500 12 1.44E-05 ± 0.45 1.63E-04 ± 1.68 2.66E-06 ± 1.63 2.07E-06 ± 2.40 4.50E-03 ± 0.06 0.024 5.35 102.3802 29.01 11.0

2 600 12 1.09E-05 ± 1.02 4.51E-04 ± 1.05 1.97E-06 ± 1.52 4.87E-06 ± 2.42 3.29E-03 ± 0.08 0.081 2.49 14.3260 5.01 3.5

3 700 12 1.13E-05 ± 0.65 6.44E-04 ± 1.42 2.10E-06 ± 1.17 6.13E-06 ± 1.52 3.61E-03 ± 0.08 0.153 7.35 42.7416 11.40 1.5

4 800 12 2.00E-05 ± 0.68 9.59E-04 ± 0.93 3.69E-06 ± 1.91 1.01E-05 ± 1.27 6.40E-03 ± 0.08 0.271 7.88 48.9507 12.95 1.0

5 900 12 9.90E-06 ± 0.73 6.47E-04 ± 0.90 1.82E-06 ± 4.46 9.35E-06 ± 1.72 3.31E-03 ± 0.10 0.380 11.60 41.1454 10.45 1.1

6 1100 12 4.93E-05 ± 0.45 4.69E-03 ± 0.47 9.31E-06 ± 0.87 2.78E-05 ± 1.32 1.71E-02 ± 0.03 0.706 15.13 97.3873 24.13 1.3

7 1200 12 3.12E-05 ± 0.55 1.01E-02 ± 0.44 5.84E-06 ± 0.99 2.41E-05 ± 1.32 1.19E-02 ± 0.04 0.989 22.78 133.6090 32.22 1.3

8 1300 12 2.52E-06 ± 2.24 2.90E-04 ± 2.14 3.65E-07 ± 7.67 5.87E-07 ± 4.04 4.32E-04 ± 0.35 0.996 1.30 25.7600 10.88 17.0

9 1550 12 2.63E-06 ± 3.08 2.18E-04 ± 1.90 2.76E-07 ± 11.57 3.49E-07 ± 6.95 4.11E-04 ± 0.58 1.000 -* -* -* -*

Total Gas Age = 21.52 0.61
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Appendix 3.1 Whole rock geochemical concentrations. (major element in wt%, trace elements in 

ppm) 

  

 

Table 3.1

Sample ID PNG03-075a PNG03-075b PNG03-075c PNG03-084 PNG03-117 PNG08-004a PNG08-005a PNG08-005b PNG08-055a

Dawson Strait Dawson Strait Dawson Strait Dawson Strait Moresby Strait Moresby Strait Moresby Strait Moresby Strait Dawson Strait

Dobu Is. Dobu Is. Dobu Is. Fergusson Is. Goodenough Is. Goodenough Is. Goodenough Is. Goodenough Is. Fergusson Is.

SiO2 62.24 70.9 70.3 64.91 48.34 62.34 53.43 52.8 67.38

Al2O3 13.23 12.12 11.69 14.48 14.78 18.14 18.33 18.46 15.87

Fe2O3 3.6 4.61 6.15 4.75 9.43 4.22 8.44 8.93 3.46

CaO 1.16 0.19 0.21 0.44 10.38 0.88 4.01 4.3 0.29

MgO 3.24 0.15 0.26 0.84 8.34 2.16 8.08 8.21 0.29

Na2O 4.43 5.79 5.2 2.85 2.78 4.91 3.62 3.56 6.52

K2O 3.9 4.83 4.95 4.51 1.38 3.57 1.41 1.24 3.81

MnO 0.38 0.3 0.43 0.29 1.57 0.84 1.11 1.09 0.5

TiO2 0.06 0.02 0.02 0.05 0.6 0.36 0.32 0.28 0.03

P2O5 0.09 0.14 0.15 0.1 0.15 0.1 0.14 0.14 0.09

Cr2O3 0.009 <0.002 <0.002 <0.002 0.073 <0.002 <0.002 <0.002 <0.002

Ba 187 15 12 615 577 1005 531 489 595

LOI 7.5 0.7 0.4 6.6 1.8 2.2 0.8 0.7 1.6

Total 99.97 99.97 99.98 99.99 99.79 99.98 99.91 99.89 100

Li 30 49 30 10 10 14 6 7 23

Be 3.5 6.0 5.2 3.3 0.9 1.5 0.7 0.7 3.8

Sc 4.4 3.0 4.6 3.5 17.3 4.1 14.8 17.6 6.2

V 10 0 0 3 189 44 222 167 6

Cr 56 6 1 4 432 3 4 8 2

Co 3.2 0.7 0.6 2.3 34.0 4.3 20.1 62.1 1.1

Ni 26.8 3.1 2.1 27.9 207.0 7.2 7.1 29.9 3.3

Cu 5.1 3.5 4.7 4.4 42.2 5.0 50.0 40.3 1.9

Zn 68 140 106 88 75 65 88 87 102

Ga 19 24 25 18 13 17 17 17 22

As 5.4 3.5 8.4 2.6 1.1 0.9 1.2 0.7 1.8

Rb 79 127 110 92 24 67 16 15 84

Sr 192 5 6 60 546 262 801 802 25

Y 51 58 88 47 20 32 20 18 36

Zr 658 1178 1093 504 150 276 147 146 754

Nb 19 33 31 15 7 9 3 3 23

Mo 2.9 1.0 2.1 2.7 0.6 2.7 0.7 5.3 1.4

Sn 4.4 8.1 7.1 3.9 1.2 1.4 0.9 0.9 5.5

Sb 0.30 0.33 0.28 0.25 0.06 0.11 0.02 0.04 0.18

Cs 3.0 2.8 0.3 3.8 0.5 0.5 0.2 0.2 1.2

Ba 124 10 10 412 394 644 363 334 528

La 32 37 54 27 19 33 14 13 22

Ce 67 108 119 58 41 65 30 27 46

Pr 8.0 9.7 14.1 7.1 5.6 7.9 4.1 3.7 5.2

Nd 29 35 52 27 24 30 18 16 19

Sm 6.7 8.7 12.0 6.6 5.3 6.3 4.2 24.0 3.9

Eu 0.55 0.43 0.80 0.88 1.60 1.62 1.26 1.14 1.07

Gd 6.1 7.4 10.9 6.2 4.5 5.0 3.7 3.4 3.7

Tb 1.08 1.44 2.03 1.06 0.61 0.76 0.53 0.50 0.72

Dy 7.2 9.8 13.8 7.0 3.4 4.6 3.1 2.9 5.1

Ho 1.6 2.1 3.0 1.5 0.6 0.9 0.6 0.6 1.2

Er 4.7 6.6 9.3 4.4 1.6 2.6 1.6 1.5 3.9

Tm 0.77 1.13 1.52 0.71 0.22 0.39 0.24 0.22 0.68

Yb 5.2 8.0 10.3 4.7 1.3 2.6 1.5 1.4 4.9

Lu 0.81 1.29 1.66 0.73 0.20 0.41 0.23 0.21 0.79

Hf 12.5 23.7 20.8 10.2 3.0 5.5 3.3 3.3 16.7

Ta 1.0 1.9 1.7 0.8 0.3 0.6 0.1 0.1 1.4

Pb 17.1 24.7 22.8 16.4 4.6 14.5 5.6 5.6 20.6

Th 10.3 16.5 14.8 8.9 2.5 9.5 2.2 2.2 15.2

U 2.9 4.1 4.0 2.3 0.7 2.6 0.5 0.4 3.9

LaN/YbN 7.55 5.64 6.34 7.02 17.12 15.66 11.63 11.09 5.41

Eu/Eu* 0.26 0.16 0.21 0.41 0.97 0.85 0.94 0.82 0.85

Ce/Ce* 0.95 1.30 0.99 0.95 0.93 0.90 0.90 0.92 0.97

Nb*/Nb 2.29 1.08 2.17 2.32 3.56 4.99 5.55 5.02 1.23

Ta*/Ta 3.34 1.07 3.00 3.27 5.48 7.19 9.99 8.75 1.61

Location 
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Table 3.1 cont.

Sample ID PNG08-058a PNG08-059a PNG08-059b PNG08-060a PNG08-061a PNG08-061b PNG08-063a PNG08-064a PNG08-065a

Dawson Strait Dawson Strait Dawson Strait Dawson Strait Dawson Strait Dawson Strait Dawson Strait Dawson Strait Dawson Strait

Sanaroa Is. Fergusson Is. Fergusson Is. Fergusson Is. Fergusson Is. Fergusson Is. Fergusson Is. Fergusson Is. Oiau Is.

SiO2 68.88 66.77 68.51 69.53 69.97 69.77 70.26 54.53 69.77

Al2O3 16.15 13.26 14.22 14.28 14.25 14.23 12.67 11.39 12.91

Fe2O3 2.51 5.74 4.41 3.08 3.47 3.46 4.27 2.87 4.41

CaO 0.07 0.21 0.16 0.19 0.26 0.21 0.13 1.16 0.24

MgO 0.64 0.28 0.35 0.35 0.38 0.31 0.23 1.15 0.28

Na2O 5.49 5.4 6.33 6.13 6.46 6.42 6.03 9.6 5.97

K2O 4.46 4.59 4.83 5.07 4.15 4.18 4.69 3.95 4.84

MnO 0.29 0.31 0.29 0.28 0.33 0.33 0.26 0.25 0.32

TiO2 0.04 0.04 0.04 0.03 0.05 0.1 0.02 0.03 0.02

P2O5 0.04 0.08 0.1 0.09 0.1 0.09 0.09 0.08 0.12

Cr2O3 <0.002 0.002 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

Ba 733 107 94 38 388 382 11 90 24

LOI 1.3 3.1 0.6 0.8 0.4 0.7 1.1 14.8 0.9

Total 100 99.98 99.99 99.99 100 99.99 99.99 99.98 99.98

Li 19 38 40 51 36 33 39 37 50

Be 2.8 4.7 4.3 5.4 3.9 5.2 5.9 4.3 7.0

Sc 3.4 5.2 4.5 4.1 6.8 6.6 3.5 4.7 5.6

V 4 2 1 1 2 2 4 2 1

Cr 1 13 17 0 0 0 0 2 0

Co 0.7 0.6 0.7 0.5 0.6 0.5 0.4 0.6 0.4

Ni 0.1 3.0 59.8 0.3 0.6 0.2 1.2 1.5 0.0

Cu 2.7 4.4 13.2 4.4 4.3 2.4 7.9 3.6 4.4

Zn 67 117 97 110 100 61 94 74 128

Ga 18 24 21 24 23 23 28 20 29

As 1.9 8.5 3.0 5.1 0.8 3.3 2.9 4.7 1.7

Rb 113 101 93 114 97 95 140 89 133

Sr 64 10 3 6 8 12 4 84 5

Y 41 68 61 72 44 58 35 59 117

Zr 406 930 827 939 879 868 1602 805 1370

Nb 13 26 23 28 24 24 41 22 36

Mo 2.1 4.7 15.6 4.3 1.3 1.0 1.1 3.5 1.5

Sn 3.4 7.8 5.6 7.7 8.3 7.2 14.0 6.9 12.9

Sb 0.16 0.50 0.30 0.36 0.16 0.17 0.32 0.43 0.18

Cs 2.2 3.8 3.1 4.6 0.9 0.8 1.0 3.9 1.0

Ba 521 105 67 35 396 353 11 97 27

La 46 48 39 53 35 44 36 49 88

Ce 55 102 82 112 75 95 125 102 172

Pr 11.8 11.8 9.6 12.9 9.2 11.4 11.1 12.1 21.3

Nd 41 43 35 47 34 42 40 44 78

Sm 8.3 9.3 7.9 9.9 7.3 8.9 8.4 9.1 16.1

Eu 1.20 0.64 0.47 0.47 0.90 1.03 0.31 0.60 0.92

Gd 6.3 8.8 7.2 8.8 6.5 7.9 6.4 8.4 15.5

Tb 1.03 1.65 1.32 1.64 1.19 1.41 1.20 1.53 2.81

Dy 6.3 11.2 8.8 11.1 7.8 9.2 7.9 10.2 19.0

Ho 1.3 2.5 1.9 2.4 1.7 2.0 1.7 2.2 4.2

Er 3.7 7.6 5.9 7.4 5.2 5.9 5.2 6.8 12.8

Tm 0.58 1.23 0.96 1.22 0.90 0.98 0.97 1.11 2.05

Yb 4.0 8.5 6.6 8.5 6.6 6.8 7.8 7.6 13.9

Lu 0.62 1.34 1.04 1.33 1.09 1.08 1.36 1.19 2.21

Hf 8.8 20.9 16.2 20.6 19.9 18.8 37.0 18.7 32.3

Ta 0.8 1.7 1.3 1.7 1.6 1.5 2.7 1.5 2.4

Pb 18.6 38.6 20.2 27.4 28.4 19.0 41.6 23.8 33.9

Th 12.1 16.5 12.8 17.4 19.4 18.0 26.2 15.2 22.8

U 3.5 4.6 3.6 4.9 1.3 3.7 1.4 4.3 2.6

LaN/YbN 14.29 6.96 7.22 7.63 6.44 7.87 5.60 7.81 7.68

Eu/Eu* 0.48 0.21 0.18 0.15 0.39 0.36 0.12 0.20 0.17

Ce/Ce* 0.53 0.96 0.95 0.96 0.95 0.97 1.48 0.95 0.90

Nb*/Nb 8.51 2.43 2.22 2.48 1.88 2.33 0.69 2.89 3.43

Ta*/Ta 19.28 3.09 3.24 3.26 2.20 2.91 0.49 3.52 4.49

Location 



99 
 

 

 

Table 3.1 cont.

Sample ID PNG08-069b PNG10-063a PNG10-064a PNG10-065a PNG10-067a PNG03-001 PNG03-004 PNG03-005b PNG03-006

Dawson Strait Dawson Strait Dawson Strait Dawson Strait Dawson Strait Sewa Bay Sewa Bay Sewa Bay Sewa Bay

Dobu Is. Goodenough Is. Goodenough Is. Goodenough Is. Fergusson Is. Normanby Is. Normanby Is. Normanby Is. Normanby Is.

SiO2 70.34 - 52.49 52.65 70.19 57.22 58.77 57.61 56.57

Al2O3 12.22 - 15.76 15.69 15.6 16.17 16.42 17.37 16.07

Fe2O3 4.63 - 7.63 7.99 1.57 6.02 5.93 5.67 7

CaO 0.12 - 8.12 8.17 0.23 3.73 2.85 2.64 3.79

MgO 0.25 - 7.86 8.11 0.57 4.89 4.5 4.96 5.38

Na2O 6.17 - 3.57 3.51 4.85 4.09 4.11 3.98 3.78

K2O 4.82 - 1.54 1.54 4.64 3.52 3.14 2.66 2.83

MnO 0.3 - 1.14 1.17 0.28 1.23 1.3 1.08 1.13

TiO2 0.02 - 0.37 0.37 0.03 0.47 0.48 0.34 0.41

P2O5 0.12 - 0.12 0.13 0.02 0.09 0.09 0.09 0.07

Cr2O3 <0.002 - 0.046 0.05 <0.002 0.026 0.008 0.003 0.052

Ba 10 - 517 510 831 1039 924 736 802

LOI 0.7 - 1 0.3 1.9 2.2 2.1 3.3 2.6

Total 99.97 - 99.84 99.84 100.02 99.91 99.94 99.94 99.91

Li 71 14.24 15.98 15.10 18.74 16 29 20 10.79

Be 7.7 1.05 1.05 1.04 1.79 1.7 1.5 1.2 1.40

Sc 4.9 18.95 20.8 21.1 2.3 10.7 10.8 8.8 17.23

V 1 170.22 205.01 216.85 3.92 81 118 91 85.2

Cr 1 367.46 417.41 464.57 25.93 163 50 19 334.17

Co 0.4 26.51 34.98 35.98 4.65 18.9 14.6 11.9 23.82

Ni 1.4 84.88 1518.68 1394.65 1379.65 130.6 44.4 10.6 147.95

Cu 4.9 25.89 30.87 27.48 1.74 46.1 29.1 11.2 31.10

Zn 142 60.76 - - - 60 61 47 -

Ga 30 14.77 17.44 17.29 17.56 20 20 16 20.01

As 6.9 - 2.8 1.9 0.5 2.2 1.9 2.4 4.2

Rb 156 39.38 35.786 33.997 120.155 71 87 61 65.51

Sr 2 599.28 649.76 628.93 80.01 696 634 563 699.59

Y 115 22.88 23.184 22.741 13.802 25 28 21 24.23

Zr 1539 182.84 180.642 176.115 342.016 310 289 163 274.05

Nb 42 7.54 7.70 7.92 10.37 12 12 8 10.92

Mo 6.3 0.80 0.88 0.85 1.88 0.4 0.6 0.5 0.54

Sn 12.9 1.64 1.73 1.56 2.63 2.1 2.1 1.1 2.1

Sb 0.58 0.10 0.21 0.19 0.24 0.20 0.20 0.26 0.16

Cs 7.2 1.78 1.51 1.44 2.07 0.3 1.4 1.2 0.91

Ba 11 524.29 507.63 511.99 781.29 882 833 470 825.40

La 83 25.36 24.79 24.81 24.66 37 32 17 36.99

Ce 178 53.38 52.78 52.83 43.40 74 69 36 75.48

Pr 21.1 6.69 6.51 6.53 4.65 9.2 8.5 4.4 9.37

Nd 76 27.62 26.88 26.90 16.11 36 34 18 37.96

Sm 16.0 1.67 5.55 5.42 2.80 7.2 7.2 4.2 7.16

Eu 0.76 5.71 1.59 1.57 0.79 1.76 1.86 1.17 1.89

Gd 15.2 5.20 4.90 4.81 2.08 5.5 5.9 3.6 5.93

Tb 2.86 0.73 0.71 0.71 0.35 0.76 0.84 0.53 0.81

Dy 19.0 4.26 4.15 4.14 2.20 4.2 4.8 3.1 4.43

Ho 4.2 0.85 0.81 0.81 0.46 0.8 0.9 0.6 0.84

Er 12.9 2.26 2.18 2.16 1.37 2.1 2.5 1.7 2.22

Tm 2.10 0.32 0.32 0.32 0.22 0.30 0.36 0.25 0.31

Yb 14.5 2.10 2.05 2.02 1.53 1.9 2.3 1.6 2.00

Lu 2.24 0.32 0.31 0.31 0.23 0.28 0.34 0.24 0.30

Hf 34.6 4.51 4.57 4.46 8.92 7.2 6.6 3.6 6.65

Ta 2.7 0.44 0.45 0.47 0.76 0.7 0.7 0.4 0.68

Pb 44.6 10.45 10.67 10.29 22.50 16.3 14.0 9.4 15.93

Th 27.5 6.10 6.25 6.10 12.52 11.1 8.4 5.3 9.32

U 7.9 1.61 1.71 1.57 2.71 1.6 1.9 1.4 1.60

LaN/YbN 7.04 50.90 47.73 50.39 19.61 24.58 17.41 13.48 22.58

Eu/Eu* 0.15 0.98 0.91 0.91 0.95 0.82 0.84 0.89 0.86

Ce/Ce* 0.96 0.90 0.97 0.96 0.86 0.90 0.95 0.94 0.92

Nb*/Nb 2.59 16.55 13.54 13.81 3.78 4.33 3.51 2.94 4.64

Ta*/Ta 3.16 16.55 13.54 13.81 4.89 6.56 4.96 4.17 6.12

Location 
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Table 3.1 cont.

Sample ID PNG03-058a PNG03-065 PNG06-043a PNG06-043b PNG10-057a PNG10-058a PNG10-059a PNG10-060a PNG10-061a

Near Sewa Bay Sewa Bay Woodlark Rise Woodlark Rise Woodlark Rise Woodlark Rise Woodlark Rise Woodlark Rise Woodlark Rise

Normanby Is. Normanby Is. Nuamata Is. Nuamata Is. Nuamata Is. Nuamata Is. Nuamata Is. Nuamata Is. Nuamata Is.

SiO2 47.33 55.17 61.21 50.36 65.15 61.64 62.2

Al2O3 13.55 15.93 15.2 14.59 14.79 15.54 15.43

Fe2O3 13.7 6.31 4.63 9.13 3.65 4.53 4.58

CaO 6.75 4.31 4.56 8.91 1.08 3.97 4.7

MgO 9.69 6.06 4.1 9.92 2.21 4.21 4.01

Na2O 2.49 3.74 4.67 2.92 2.55 4.5 4.23

K2O 0.07 2.25 2.72 1.08 7.71 2.65 2.6

MnO 1.26 1.21 0.58 0.45 1.03 0.64 0.62

TiO2 0.13 0.4 0.19 0.09 0.42 0.23 0.2

P2O5 0.21 0.09 0.06 0.13 0.04 0.06 0.09

Cr2O3 0.009 0.023 0.037 0.058 0.01 0.037 0.039

Ba 30 787 733 266 2200 711 700

LOI 4.6 4.2 1.7 2 0.8 1.7 1

Total 99.82 99.9 99.92 99.82 99.92 99.93 99.92

Li 13.89 11.41 13 30 23.86 19.61 12.07 15.54 14.55

Be 0.40 1.59 1.3 0.8 1.86 1.80 1.24 1.65 1.47

Sc 44.55 15.90 7.4 27.8 10.2 10.38 12.0 9.76 9.99

V 332.5 115.2 64 186 86.60 46.6 110.02 70.49 77.57

Cr 48.07 142.72 185 360 320.53 278.42 388.19 303.82 274.68

Co 48.52 22.18 14.6 30.8 20.67 20.83 24.78 18.69 15.76

Ni 38.29 96.63 107.5 164.3 1532.51 155.31 1607.43 136.40 119.75

Cu 170.51 30.76 16.4 30.7 21.96 26.23 28.34 18.27 28.51

Zn - - 66 79 19.05 18.97 18.04 53.13 49.77

Ga 16.95 18.97 16 13 - - - 16.98 16.21

As 4.1 3.2 2.5 1.8 2.4 3.7 4.8 - -

Rb 0.82 51.13 56 19 67.168 69.64 52.200 66.45 65.51

Sr 144.09 570.44 583 356 723.56 664.07 948.53 688.76 742.15

Y 31.72 28.13 9 9 14.561 14.42 15.791 12.94 14.51

Zr 79.73 278.52 124 52 186.613 179.86 155.234 164.21 152.81

Nb 5.51 14.60 4 2 5.53 5.52 4.83 4.51 4.50

Mo 0.30 0.78 3.5 9.0 0.63 0.59 0.70 0.52 0.49

Sn 0.8 2.2 0.9 0.9 1.29 2.0 1.07 1.21 1.09

Sb 0.24 0.09 0.25 0.20 0.30 0.21 0.39 0.28 0.20

Cs 0.14 3.85 1.2 1.2 1.30 2.45 1.52 1.59 2.61

Ba 31.54 766.80 488 180 706.77 700.61 837.61 719.87 686.55

La 6.43 32.99 14 9 23.12 23.32 27.83 24.77 20.63

Ce 14.44 68.42 30 18 48.20 48.60 56.11 49.21 42.01

Pr 1.99 8.64 3.6 2.2 5.81 5.80 6.95 6.17 5.27

Nd 9.77 35.04 14 9 23.34 22.96 28.52 24.15 21.18

Sm 3.04 6.94 3.0 2.0 4.50 4.49 5.38 1.23 1.17

Eu 1.10 1.86 0.80 0.57 1.20 1.20 1.43 4.74 4.37

Gd 4.32 6.19 2.2 1.6 3.51 3.61 4.14 3.68 3.61

Tb 0.79 0.89 0.28 0.22 0.47 0.48 0.56 0.46 0.48

Dy 5.32 5.08 1.5 1.3 2.62 2.60 2.99 2.48 2.58

Ho 1.17 0.98 0.3 0.3 0.49 0.48 0.56 0.45 0.50

Er 3.41 2.71 0.7 0.7 1.24 1.29 1.43 1.21 1.32

Tm 0.51 0.39 0.10 0.10 0.18 0.18 0.21 0.17 0.19

Yb 3.39 2.50 0.6 0.7 1.14 1.15 1.33 1.02 1.21

Lu 0.54 0.39 0.09 0.10 0.17 0.18 0.20 0.15 0.19

Hf 2.37 6.82 2.9 1.3 5.04 4.81 4.23 4.40 4.27

Ta 0.37 0.93 0.2 0.1 0.35 0.38 0.30 0.27 0.29

Pb 1.88 13.38 15.3 7.9 18.92 18.85 19.97 22.58 22.39

Th 0.52 8.34 4.3 2.1 6.85 6.86 7.75 6.41 6.61

U 0.46 1.74 1.1 0.6 1.94 1.89 2.04 1.72 1.84

LaN/YbN 2.31 16.10 28.06 15.91 24.79 24.80 25.46 29.49 20.77

Eu/Eu* 0.93 0.85 0.91 0.94 0.89 0.88 0.89 6.33 6.01

Ce/Ce* 0.94 0.92 0.93 0.93 0.94 0.94 0.91 0.90 0.91

Nb*/Nb 1.45 3.05 5.59 5.59 5.60 5.67 7.99 7.72 6.30

Ta*/Ta 1.62 3.85 8.53 9.09 7.13 6.62 10.52 10.68 7.98

Location 
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Table 3.1 cont.

Sample ID PNG08-042 PNG10-046a PNG10-046b PNG10-047c PNG10-048a PNG10-048b PNG10-048c PNG10-048d PNG10-048e

Amphlett Is. Amphlett Is. Amphlett Is. Amphlett Is. Amphlett Is. Amphlett Is. Amphlett Is. Amphlett Is. Amphlett Is.

Yabwiwa Is. Apuo Is. Apuo Is. Wawiwa Is. Yabwiwa Is. Yabwiwa Is. Yabwiwa Is. Yabwiwa Is. Yabwiwa Is.

SiO2 58.96 54.82 60.02 63.01 61.76 62.71 62.45 62.92

Al2O3 15.32 14.69 15.17 16.24 14.88 15.4 15.22 15.18

Fe2O3 5.6 6.36 4.46 3.78 4.43 3.88 4 3.82

CaO 4.21 8.09 4.38 2.24 3.04 3.71 4 3.68

MgO 5.04 6.16 4.41 3.27 2.5 3.88 3.88 3.72

Na2O 4.02 3.5 3.72 4.84 3.92 3.9 4.07 3.81

K2O 3.16 2.03 3.27 2.97 2.9 3.41 3.48 3.72

MnO 0.9 0.93 0.64 0.61 0.66 0.66 0.66 0.62

TiO2 0.35 0.35 0.23 0.23 0.22 0.25 0.26 0.23

P2O5 0.08 0.09 0.07 0.06 0.04 0.06 0.06 0.06

Cr2O3 0.039 0.052 0.041 0.022 0.028 0.024 0.029 0.022

Ba 985 737 928 940 827 915 958 999

LOI 2 2.5 3.3 2.4 5.3 1.8 1.6 1.9

Total 99.91 99.85 99.92 99.95 99.94 99.93 99.94 99.94

Li 13 14.51 9.62 12.28 15.98 15.94 14.30 14.23 15.68

Be 1.8 2.25 1.18 2.48 2.01 2.29 1.98 2.03 2.20

Sc 11.6 3.7 15.33 10.47 8.32 9.43 9.0 9.1 8.36

V 89 28.30 102.9 68.5 52.9 59.2 67.22 70.84 55.1

Cr 242 50.17 354.30 292.40 163.97 194.91 192.99 234.83 154.54

Co 24.8 5.80 31.75 17.58 17.81 12.03 19.56 20.35 14.78

Ni 146.7 30.59 215.86 120.79 94.95 131.29 1588.14 1641.42 87.49

Cu 19.6 3.02 30.83 25.89 24.18 18.81 12.68 12.24 10.11

Zn 93 - - - - - - - -

Ga 18 40.46 17.08 19.07 19.67 18.88 19.63 20.02 19.16

As 2.4 18.9 3.0 5.1 2.9 5.4 6.6 6.9 6.2

Rb 72 115.208 40.42 86.76 78.77 81.16 90.591 94.800 116.58

Sr 883 770.41 782.61 768.86 981.65 832.88 886.05 904.72 832.05

Y 16 7.690 17.74 13.79 11.71 13.71 12.991 13.183 12.84

Zr 193 193.376 200.55 196.43 186.98 207.04 189.751 198.462 181.94

Nb 8 4.76 8.56 5.71 5.77 6.55 6.07 6.61 6.58

Mo 0.8 0.10 0.70 0.81 0.49 0.56 1.09 1.15 0.86

Sn 1.4 1.96 1.4 2.0 3.0 1.5 1.51 1.55 1.7

Sb 0.20 0.29 0.07 0.22 0.14 0.35 0.51 0.52 0.23

Cs 2.1 2.97 1.68 5.34 4.49 5.67 5.22 5.44 7.03

Ba 767 1166.76 739.87 917.86 899.20 826.19 889.83 925.50 958.22

La 30 32.43 28.12 34.83 30.59 35.71 29.25 31.97 30.66

Ce 58 63.03 58.27 65.16 60.52 67.57 58.20 63.37 59.94

Pr 7.3 7.56 7.10 7.61 6.96 8.13 6.76 7.28 6.89

Nd 28 28.01 28.04 28.87 26.42 30.70 26.31 27.78 26.32

Sm 5.7 1.23 5.27 5.19 4.80 5.39 4.96 5.18 4.85

Eu 1.51 4.96 1.49 1.31 1.28 1.39 1.27 1.30 1.25

Gd 4.2 3.39 4.33 3.96 3.52 3.96 3.61 3.74 3.66

Tb 0.54 0.35 0.60 0.51 0.46 0.49 0.48 0.49 0.47

Dy 2.8 1.60 3.30 2.67 2.34 2.61 2.54 2.56 2.46

Ho 0.5 0.26 0.62 0.49 0.42 0.48 0.47 0.47 0.45

Er 1.3 0.60 1.64 1.26 1.09 1.24 1.20 1.19 1.17

Tm 0.18 0.08 0.24 0.18 0.16 0.17 0.17 0.17 0.16

Yb 1.1 0.48 1.51 1.13 0.96 1.11 1.09 1.05 1.05

Lu 0.16 0.06 0.23 0.17 0.15 0.17 0.16 0.16 0.16

Hf 4.6 5.29 4.94 5.34 4.88 5.37 4.94 5.16 4.93

Ta 0.4 0.31 0.52 0.42 0.42 0.46 0.42 0.46 0.50

Pb 24.8 43.16 13.61 34.95 31.77 34.26 33.76 33.24 37.25

Th 10.2 14.91 5.86 13.75 11.90 14.01 11.72 13.49 13.89

U 2.7 4.51 1.27 3.74 3.38 3.68 3.38 3.86 4.04

LaN/YbN 32.02 82.27 22.77 37.72 38.84 39.17 32.71 37.31 35.77

Eu/Eu* 0.89 1.01 0.92 0.84 0.90 0.87 0.87 0.85 0.86

Ce/Ce* 0.90 0.90 0.93 0.88 0.92 0.88 0.92 0.92 0.91

Nb*/Nb 5.56 9.79 4.43 9.11 7.49 8.06 6.77 6.83 6.67

Ta*/Ta 8.13 13.03 5.93 11.13 8.70 10.05 8.14 8.25 7.57

Location 
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Table 3.1 cont.

Sample ID PNG10-049a PNG10-049b PNG10-050a PNG10-051a PNG10-052a PNG10-039 PNG10-041C PNG10-042f PNG10-044d

Amphlett Is. Amphlett Is. Amphlett Is. Amphlett Is. Amphlett Is. Egum Atoll Egum Atoll Egum Atoll Egum Atoll

Yamea Is. Yamea Is. Yamea Is. Urasi Is. Urasi Is. Center Ids. Center Ids. Center Ids. Center Ids.

SiO2 63.59 62.03 60.39 63.47 54.99 57.83

Al2O3 15.73 15.43 15.2 16.33 14.04 15.74

Fe2O3 3.71 4.06 4.65 3.87 5.6 5.53

CaO 2.97 3.15 4.82 2.27 7.48 3.48

MgO 3.57 4.16 4.7 2.99 7.38 6.38

Na2O 4.36 3.8 3.99 4.47 3.8 4.55

K2O 3.46 3.43 3.3 3.68 2.07 2.15

MnO 0.63 0.74 0.71 0.7 0.61 0.71

TiO2 0.2 0.27 0.28 0.25 0.28 0.31

P2O5 0.06 0.06 0.06 0.06 0.07 0.09

Cr2O3 0.018 0.018 0.028 0.017 0.07 0.053

Ba 1009 938 951 1083 784 879

LOI 1.4 2.5 1.5 1.6 3.2 2.8

Total 99.94 99.94 99.91 99.97 99.85 99.93

Li 16.37 6.02 13.36 15.62 12.58 9.39 11.81 9.70 11.64

Be 1.83 1.88 2.07 2.96 2.07 1.85 1.32 1.06 1.35

Sc 7.8 9.04 10.22 8.3 11.6 14.12 13.57 14.0 16.3

V 65.15 61.6 76.5 35.72 83.93 0.55 0.54 0.55 0.68

Cr 160.64 131.88 213.20 176.78 362.31 544.59 393.23 517.26 433.96

Co 21.68 15.59 17.24 16.90 20.97 29.72 27.62 33.06 27.96

Ni 1555.31 63.84 102.06 1431.80 146.28 362.26 203.91 1693.98 1629.80

Cu 18.38 22.91 20.38 17.08 23.88 34.41 53.16 52.39 34.45

Zn - - - - 57.65 47.90 - - -

Ga 19.95 19.90 18.25 22.02 17.0 14.93 48.05 16.11 17.74

As 3.1 4.4 3.9 2.9 - - 16.39 1.5 3.1

Rb 97.760 78.80 68.51 95.851 84.526 40.50 45.40 39.153 45.209

Sr 907.72 798.09 857.28 861.87 844.07 1065.15 1202.71 1086.70 1086.56

Y 13.483 13.84 15.52 14.724 18.442 22.06 14.58 11.498 16.061

Zr 194.178 211.32 200.01 220.416 203.029 128.87 147.00 121.503 152.935

Nb 5.99 7.00 6.48 6.44 6.88 4.95 5.40 4.74 5.04

Mo 0.65 0.71 0.50 0.49 0.98 0.47 0.32 0.48 0.70

Sn 1.83 59.9 1.4 2.00 1.65 0.66 0.72 0.62 0.95

Sb 0.41 0.15 0.21 0.54 0.33 0.05 0.19 0.13 0.38

Cs 3.16 3.81 3.08 3.19 4.11 0.55 0.67 0.61 0.87

Ba 961.97 918.97 925.43 1043.16 900.70 814.42 932.48 780.86 874.30

La 39.06 31.40 36.88 36.20 36.97 30.59 29.89 23.25 23.53

Ce 85.76 62.30 69.04 68.89 68.84 52.07 56.90 47.39 47.03

Pr 8.97 7.50 8.39 8.15 8.65 6.84 6.94 5.68 5.88

Nd 33.54 29.24 32.06 31.26 33.44 27.84 27.31 22.59 23.94

Sm 5.93 5.37 5.61 5.78 1.63 1.41 1.35 4.19 4.54

Eu 1.42 1.38 1.38 1.47 6.53 5.06 4.87 1.15 1.26

Gd 3.98 4.04 4.41 4.07 5.05 4.50 3.93 3.08 3.63

Tb 0.52 0.51 0.56 0.52 0.64 0.55 0.49 0.41 0.49

Dy 2.73 2.64 2.97 2.72 3.35 3.01 2.69 2.12 2.79

Ho 0.48 0.48 0.55 0.49 0.62 0.60 0.51 0.40 0.54

Er 1.22 1.24 1.43 1.27 1.61 1.61 1.34 1.03 1.42

Tm 0.17 0.17 0.20 0.18 0.23 0.22 0.19 0.15 0.21

Yb 1.08 1.09 1.31 1.14 1.42 1.36 1.23 0.96 1.31

Lu 0.16 0.16 0.19 0.17 0.21 0.22 0.19 0.15 0.21

Hf 5.19 5.38 5.35 5.78 5.36 3.31 3.74 3.25 4.03

Ta 0.42 0.46 0.46 0.43 0.44 0.27 0.29 0.26 0.29

Pb 32.85 24.98 35.32 35.52 30.90 8.33 11.84 10.55 20.61

Th 13.07 10.53 13.36 14.94 13.59 7.18 8.58 7.13 6.37

U 3.74 3.07 3.82 3.35 3.56 1.87 1.97 1.83 1.74

LaN/YbN 44.14 35.08 34.44 38.70 31.80 27.42 29.61 29.40 21.89

Eu/Eu* 0.84 0.86 0.81 0.87 0.88 0.85 0.93 0.93 0.91

Ce/Ce* 1.02 0.91 0.87 0.89 0.86 0.80 0.88 0.93 0.90

Nb*/Nb 8.30 6.32 8.50 8.25 8.07 10.16 8.13 6.73 6.54

Ta*/Ta 9.11 8.05 10.81 10.90 11.25 18.57 13.46 10.08 9.38

Location 
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Table 3.1 cont.

Sample ID PNG03-188 PNG03-191 PNG03-199 PNG10-053a PNG10-053c PNG10-053e PNG10-054a PNG10-055a PNG10-056a

Lousiade Arch. Lousiade Arch. Lousiade Arch. Lusancay Is. Lusancay Is. Lusancay Is. Lusancay Is. Lusancay Is. Lusancay Is.

Panapompom Is. Panapompom Is. Panapompom Is. Wagalasu Is. Wagalasu Is. Wagalasu Is. Simsim Is. Kawa Is. Nauria Is.

SiO2 52.75 63.37 63.96 64.08 63.01

Al2O3 15.99 14.75 13.87 14.91 15.11

Fe2O3 6.87 3.8 3.67 3.92 2.94

CaO 5.49 1.37 2.08 1.22 1.8

MgO 4.76 1.59 3.2 1.5 5.38

Na2O 2.72 2.89 2.38 2.64 3.04

K2O 1.29 8 7.68 8.09 5.41

MnO 0.93 1.07 1.03 1.08 0.92

TiO2 0.2 0.44 0.43 0.44 0.39

P2O5 0.09 0.04 0.04 0.03 0.04

Cr2O3 0.08 0.009 0.013 0.013 0.004

Ba 1419 2505 2400 2450 1654

LOI 8.4 2 1 1.4 1.3

Total 99.87 99.93 99.91 99.93 99.93

Li 5.06 5.48 6.42 6.81 4.91 4.80 4.73 8.01 9.14

Be 0.21 0.24 1.01 2.35 2.40 1.93 1.67 1.61 1.89

Sc 38.93 45.24 10.38 9.2 8.20 9.3 6.43 6.57 8.79

V 248.94 354.98 90.91 70.61 143.7 135.35 117.7 103.38 185.7

Cr 100.60 185.59 148.91 96.53 101.00 122.64 31.88 29.21 90.18

Co 37.42 50.03 13.20 17.37 11.86 17.15 10.43 9.01 16.88

Ni 88.72 80.42 79.52 1449.77 39.74 1381.26 26.04 20.99 44.72

Cu 185.93 50.51 10.79 261.27 260.54 263.67 177.31 41.74 326.86

Zn 57.10 94.72 28.59 - - - - 43.27 -

Ga 14.03 14.28 19.72 27.25 24.85 27.52 24.86 21.55 28.14

As - - - 0.8 1.3 0.4 2.1 - 2.3

Rb 6.08 10.67 48.45 155.369 155.07 160.440 76.63 92.07 167.99

Sr 168.40 148.30 940.00 1500.59 1441.94 1497.07 2600.65 1763.10 1805.29

Y 18.32 28.42 8.84 9.620 9.68 13.544 7.85 9.32 8.95

Zr 42.29 81.26 100.73 704.926 690.98 699.299 441.41 396.52 712.52

Nb 2.86 6.24 2.48 5.03 4.89 5.15 5.71 4.21 5.44

Mo 0.08 0.05 0.25 0.89 0.64 0.81 0.54 0.53 0.82

Sn 0.41 0.67 0.66 2.40 2.8 2.26 1.2 1.49 2.3

Sb 0.76 0.10 0.21 0.22 0.05 0.20 0.05 0.11 0.08

Cs 0.50 0.92 2.41 0.63 0.90 0.84 0.54 0.64 1.00

Ba 37.19 81.87 544.38 2411.72 2622.51 2354.50 1868.00 2056.15 2723.19

La 2.57 4.58 13.82 57.06 56.64 60.43 53.38 51.88 66.81

Ce 6.64 11.97 29.59 111.84 109.64 119.43 108.24 101.66 127.31

Pr 1.01 1.75 3.84 13.07 13.09 15.10 12.86 12.56 14.81

Nd 5.32 8.78 15.80 47.96 47.19 57.62 48.15 46.33 52.76

Sm 0.74 1.08 0.93 7.25 6.78 8.83 6.74 1.88 7.24

Eu 1.79 2.93 3.23 1.74 1.63 2.06 1.78 7.34 1.78

Gd 2.49 3.96 2.50 3.91 4.16 5.31 4.04 4.79 4.35

Tb 0.44 0.71 0.32 0.46 0.46 0.62 0.42 0.50 0.47

Dy 2.94 4.74 1.66 2.15 2.04 2.86 1.82 2.21 2.11

Ho 0.63 1.02 0.31 0.34 0.33 0.48 0.28 0.34 0.34

Er 1.82 2.90 0.80 0.79 0.79 1.13 0.61 0.77 0.82

Tm 0.27 0.44 0.11 0.10 0.10 0.15 0.07 0.09 0.11

Yb 1.76 2.85 0.73 0.64 0.64 0.92 0.46 0.56 0.69

Lu 0.28 0.45 0.11 0.06 0.06 0.10 0.04 0.06 0.06

Hf 1.21 2.24 2.82 19.72 19.23 19.63 11.72 11.76 19.83

Ta 0.17 0.35 0.13 0.29 0.29 0.29 0.32 0.24 0.32

Pb 1.45 1.17 6.61 25.06 23.61 25.12 22.84 29.85 30.33

Th 0.22 0.48 3.62 27.19 25.78 26.73 16.41 18.05 27.07

U 0.09 0.16 1.06 4.69 3.74 4.18 2.02 2.57 3.73

LaN/YbN 1.78 1.96 23.20 108.09 107.21 79.96 141.67 112.95 117.46

Eu/Eu* 1.00 1.00 1.06 0.89 0.86 0.84 0.96 0.89 0.89

Ce/Ce* 0.99 1.01 0.93 0.91 0.90 0.89 0.93 0.90 0.89

Nb*/Nb 0.97 0.78 7.29 16.19 16.74 16.59 12.89 17.59 18.02

Ta*/Ta 1.05 0.89 10.68 23.86 24.47 24.57 19.22 26.44 26.98

Location 



104 
 

 

Table 3.1 cont.

Sample ID PNG10-001 PNG10-005a PNG10-005b PNG10-005c PNG10-006a PNG10-008a PNG10-009a PNG10-010a PNG10-010c

Kulamadau Manau Hill Manau Hill Manau Hill NW Loluai Loluai Loluai Loluai Loluai

Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is.

SiO2 58.6 50.38 58.17 63.52 48.9 43.09 48.87 48.6 60.83

Al2O3 14.63 20.04 16.21 15.13 14.83 13.34 16.29 13.76 15

Fe2O3 4.02 7.17 5.77 5.17 11.16 17.72 10.28 14.59 4.75

CaO 2.91 3.25 3.05 2.68 7.21 7.88 7.16 8.31 5.32

MgO 6.45 5.45 5.35 3.99 11.26 7.05 12.57 8.66 5.43

Na2O 3.09 3.65 4.2 3.86 3.02 2.01 2.24 2.36 4.17

K2O 2.54 1.07 1.99 2.26 0.21 1.89 0.22 0.28 2.3

MnO 0.44 0.79 0.61 0.55 1.29 2.8 1.31 2 0.55

TiO2 0.15 0.17 0.17 0.15 0.11 0.32 0.11 0.17 0.19

P2O5 0.16 0.12 0.12 0.09 0.17 0.34 0.18 0.25 0.07

Cr2O3 0.007 0.013 0.011 0.008 0.053 0.002 0.036 0.01 0.034

Ba 767 510 1162 1522 38 300 38 80 902

LOI 6.7 7.6 4 2.2 1.6 3.2 0.5 0.7 1

Total 99.95 99.92 99.94 99.95 99.84 99.74 99.83 99.77 99.9

Li 12.5 24.74 16.18 30.82 4.72 24.77 2.98 5.24 7.54

Be 0.6 0.89 0.86 0.74 0.27 0.40 0.27 0.41 1.42

Sc 11.2 18.59 15.69 14.1 40.22 32.67 42.1 47.8 13.2

TiO2 0.4 0.72 0.59 0.54 1.23 2.65 1.26 1.98 0.54

V 92.2 121.9 110.6 108.75 256.3 410.6 282.47 438.24 100.26

Cr 46.3 69.48 57.82 54.92 345.89 3.34 259.09 75.89 287.86

Co 11.1 17.48 17.22 15.88 39.79 80.59 44.94 48.93 24.44

Ni 17.5 28.57 20.06 19.84 72.87 31.79 82.08 58.46 1654.91

Cu 29.7 46.16 17.56 44.04 112.81 452.69 132.78 175.02 92.85

Zn 67.1 - - - - - - - -

Ga 15.5 22.26 15.70 15.62 15.65 22.50 17.91 21.60 18.25

As 3.0 1.8 4.6 0.6 1.8 2.8 0.6 0.7 1.0

Rb 77.0 19.33 35.87 43.839 3.80 46.85 5.373 5.905 51.869

Sr 1017.6 634.57 1040.47 941.73 161.99 154.44 154.90 274.93 871.88

Y 14.5 23.01 15.52 24.875 21.75 51.43 25.672 39.012 12.686

Zr 99.7 120.08 107.63 97.751 65.42 201.89 71.395 114.739 159.280

Nb 4.1 5.33 4.71 4.19 3.50 13.13 4.04 7.35 4.12

Mo 0.3 0.15 0.13 0.36 0.18 0.54 0.36 0.35 0.42

Sn 0.9 1.4 1.2 2.22 0.7 1.0 0.58 1.00 0.92

Sb 0.7 0.07 0.30 0.17 0.04 0.43 0.06 0.22 0.28

Cs 7.3 3.83 2.92 1.42 0.82 4.81 0.48 0.50 0.45

Ba 751.6 497.74 1288.70 1562.95 39.14 302.74 40.69 88.57 929.21

La 10.9 15.81 12.55 18.37 3.75 12.28 4.13 6.88 22.69

Ce 21.6 29.56 27.07 26.11 9.98 31.10 10.91 17.90 44.81

Pr 2.7 3.71 3.05 4.48 1.54 4.52 1.67 2.66 5.34

Nd 11.3 16.10 12.60 19.49 8.15 22.23 8.61 13.82 21.37

Sm 2.6 3.59 2.66 4.25 2.54 6.55 2.72 4.23 4.05

Eu 0.9 1.15 0.84 1.38 1.02 1.90 1.08 1.59 1.11

Gd 2.6 3.76 2.72 4.40 3.39 8.03 3.72 5.80 3.08

Tb 0.4 0.57 0.41 0.65 0.57 1.37 0.64 0.99 0.42

Dy 2.4 3.56 2.60 3.97 3.70 8.83 4.14 6.51 2.27

Ho 0.5 0.76 0.54 0.81 0.79 1.87 0.88 1.38 0.43

Er 1.4 2.18 1.54 2.21 2.19 5.28 2.42 3.84 1.17

Tm 0.2 0.32 0.24 0.34 0.33 0.79 0.36 0.56 0.17

Yb 1.5 2.13 1.59 2.16 2.09 5.10 2.29 3.59 1.15

Lu 0.2 0.35 0.26 0.34 0.33 0.78 0.36 0.57 0.18

Hf 2.7 3.28 2.97 2.60 1.89 5.43 2.00 3.21 4.32

Ta 0.3 0.37 0.30 0.30 0.24 0.83 0.27 0.45 0.28

Pb 6.6 21.21 25.61 18.19 1.40 2.58 1.12 2.34 13.63

Th 2.6 3.73 3.21 2.87 0.32 1.05 0.32 0.56 9.27

U 0.94 1.36 1.02 0.90 0.10 0.47 0.10 0.17 2.69

LaN/YbN 9.17 9.06 9.64 10.36 2.18 2.94 2.20 2.34 24.08

Eu/Eu* 1.02 0.94 0.95 0.96 1.06 0.80 1.04 0.98 0.92

Ce/Ce* 0.90 0.86 0.98 0.65 1.00 0.99 1.00 1.00 0.91

Nb*/Nb 3.80 4.43 3.46 8.62 1.12 1.03 1.08 1.01 7.79

Ta*/Ta 5.15 5.72 4.17 14.41 1.02 1.08 1.02 1.06 9.67

Location 
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Table 3.1 cont.

Sample ID PNG10-011a PNG10-012a PNG10-013a PNG10-014a PNG10-015a PNG10-016a PNG10-016b PNG10-017 PNG10-018

Loluai Loluai Loluai Granite Pt. Loluai Loluai Loluai Suloga Pt. Kulamadau

Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is.

SiO2 57.15 49.37 48.5 60.28 63.51 48.26 48.9 50.42

Al2O3 14.05 13.45 15.35 18.31 16.3 14.43 14.58 16.89

Fe2O3 4.87 14.3 10.12 4.66 4.46 10.18 11.61 8.91

CaO 7.52 6.51 8.52 1.77 1.96 9.51 7.48 3.94

MgO 7.37 10.32 10.87 4.89 2.61 11.89 11.84 7.62

Na2O 3.89 2.85 3.03 4.5 3.67 2.64 2.43 3.2

K2O 2.76 0.18 0.09 3.3 4.44 0.25 0.08 2.64

MnO 0.63 1.91 1.07 0.81 0.67 1.02 1.39 1.03

TiO2 0.22 0.17 0.08 0.3 0.18 0.09 0.11 0.43

P2O5 0.08 0.19 0.16 0.07 0.06 0.16 0.16 0.57

Cr2O3 0.061 0.011 0.08 0.003 0.007 0.139 0.047 0.002

Ba 1075 51 35 1021 930 58 14 1145

LOI 1 0.5 1.9 0.8 1.9 1.2 1.1 4

Total 99.87 99.81 99.81 99.94 99.96 99.81 99.82 99.87

Li 3.13 2.60 9.46 38.41 10.03 19.40 12.75 12.84 13.15

Be 1.34 0.40 0.20 2.56 1.84 2.31 0.21 0.28 0.74

Sc 15.7 46.5 40.0 4.5 8.9 10.1 42.8 43.4 19.05

TiO2 0.60 1.88 1.04 0.29 0.79 0.63 0.99 1.30 1.01

V 114.71 442.53 255.48 30.60 120.48 88.88 254.39 357.98 230.0

Cr 486.79 114.21 562.68 16.59 39.12 75.87 1058.00 370.19 6.68

Co 26.90 55.02 49.74 4.99 14.57 15.73 46.84 51.60 24.77

Ni 1708.06 1587.90 1564.76 6.04 1414.34 1500.68 1516.54 1475.15 13.06

Cu 7.46 198.31 116.87 41.24 95.48 47.67 81.01 145.96 216.71

Zn - - - - - - - - -

Ga 17.50 19.60 14.94 20.51 21.46 20.19 15.10 16.98 19.28

As 1.6 -0.3 -0.4 16.3 1.4 1.1 87.7 0.8 10.1

Rb 38.991 2.803 1.047 129.265 117.566 145.083 5.708 1.099 50.59

Sr 927.66 173.63 236.30 462.56 877.23 463.91 196.03 132.28 952.94

Y 15.204 37.017 33.464 10.980 18.525 19.312 18.536 26.118 25.76

Zr 153.748 110.522 50.514 231.017 209.467 290.576 55.586 73.157 78.18

Nb 4.02 6.92 2.76 6.66 6.74 8.99 2.92 4.31 4.22

Mo 0.58 0.63 0.37 0.39 0.47 0.96 0.51 0.37 0.39

Sn 1.14 1.06 0.37 1.73 1.45 2.17 0.65 0.69 1.0

Sb 0.63 0.13 0.12 0.13 0.31 0.25 1.51 0.16 0.62

Cs 0.57 0.35 0.32 5.01 8.40 5.84 1.06 0.15 4.58

Ba 1094.46 54.67 34.68 1140.08 1019.89 932.58 58.49 14.44 1147.75

La 24.68 6.67 3.21 31.90 31.22 32.19 3.20 4.08 19.74

Ce 50.50 16.86 8.07 59.22 62.99 65.46 8.54 10.81 40.65

Pr 6.19 2.53 1.36 6.25 7.40 7.86 1.31 1.71 5.30

Nd 25.55 13.19 7.37 21.35 29.22 30.57 6.94 8.97 22.86

Sm 5.03 4.20 2.48 0.75 5.31 5.85 2.16 2.81 5.18

Eu 1.23 1.54 1.04 3.51 1.34 1.14 0.87 1.08 1.59

Gd 3.82 5.63 3.91 2.46 4.08 4.35 2.85 3.84 4.97

Tb 0.51 0.95 0.72 0.34 0.55 0.63 0.48 0.66 0.73

Dy 2.73 6.22 4.90 1.94 3.13 3.59 3.16 4.37 4.37

Ho 0.52 1.33 1.08 0.39 0.62 0.69 0.66 0.93 0.91

Er 1.37 3.70 2.98 1.15 1.71 1.91 1.82 2.63 2.51

Tm 0.19 0.54 0.43 0.19 0.25 0.30 0.27 0.39 0.37

Yb 1.27 3.51 2.51 1.37 1.66 1.95 1.71 2.51 2.39

Lu 0.19 0.55 0.40 0.21 0.26 0.29 0.27 0.40 0.37

Hf 4.22 3.09 1.46 6.49 5.62 8.12 1.56 2.14 2.13

Ta 0.25 0.42 0.17 0.58 0.41 0.59 0.20 0.27 0.26

Pb 9.37 2.16 2.95 25.16 33.41 34.49 9.17 0.71 17.03

Th 8.90 0.54 0.21 22.93 11.82 19.41 0.24 0.35 2.85

U 2.58 0.16 0.09 4.41 3.64 5.33 0.08 0.28 0.77

LaN/YbN 23.67 2.32 1.56 28.31 22.99 20.13 2.28 1.98 10.06

Eu/Eu* 0.82 0.97 1.02 1.01 0.84 0.66 1.07 1.00 0.94

Ce/Ce* 0.92 0.98 0.93 0.90 0.93 0.93 1.00 0.99 0.91

Nb*/Nb 8.38 1.07 1.29 7.22 6.42 4.92 1.15 1.00 6.35

Ta*/Ta 10.86 1.16 1.37 7.51 8.81 6.18 1.07 1.00 8.40

Location 
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Table 3.1 cont.

Sample ID PNG10-023 PNG10-024 PNG10-025 PNG10-026 PNG10-027 PNG10-028 PNG10-029 PNG10-030 PNG10-031

Kulamadau Kulamadau Kulamadau Kulamadau Kulamadau Kulamadau Busai Busai Busai

Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is.

SiO2 49.9 50.4 50.27 56.48 50.14 57.99 51.36 52.07

Al2O3 16.24 17.01 16.75 15.22 16.96 16.74 17.14 16.79

Fe2O3 10.04 9.8 9.6 4.18 9.98 6.11 8.68 8.73

CaO 5.19 4.66 4.79 2.42 4.67 3.05 3.84 3.26

MgO 9.18 8.94 7.92 5.34 9.08 4.97 6.33 5.82

Na2O 3.38 3.63 3.46 1.96 3.5 3.1 3.88 3.8

K2O 2.21 2.12 2.6 3.74 2.01 1.94 2.21 2.73

MnO 1.13 1.13 1.12 0.48 1.15 0.57 1.08 1.04

TiO2 0.24 0.35 0.34 0.17 0.35 0.2 0.36 0.35

P2O5 0.21 0.18 0.17 0.09 0.19 0.21 0.17 0.14

Cr2O3 0.019 <0.002 <0.002 0.005 <0.002 0.006 0.003 0.003

Ba 663 888 789 704 870 1079 1101 1085

LOI 1.9 1.4 2.6 9.8 1.6 4.8 4.6 4.9

Total 99.84 99.87 99.86 99.95 99.86 99.93 99.89 99.9

Li 12.09 11.35 17.68 23.79 9.38 21.39 25.91 27.43 39.53

Be 0.89 0.86 0.84 1.03 0.87 0.81 0.92 1.07 1.18

Sc 28.50 24.56 25.18 9.66 26.76 13.29 25.6 25.2 21.47

TiO2 1.08 1.08 1.10 0.44 1.16 0.55 1.05 1.03 0.87

V 233.2 245.5 247.4 72.8 263.7 111.9 274.53 230.52 222.33

Cr 125.77 11.94 9.69 34.25 10.45 46.87 59.59 51.51 29.65

Co 34.51 27.96 28.07 10.36 29.63 16.67 29.07 28.16 20.83

Ni 45.02 16.75 16.64 12.45 17.88 19.63 1819.31 1665.99 24.11

Cu 307.96 109.28 134.04 41.50 127.96 63.81 86.57 104.89 45.88

Zn - - - - - - - - 72.00

Ga 17.47 18.26 18.15 15.34 19.47 17.99 19.34 18.11 16.92

As 16.0 3.9 7.3 4.8 4.7 7.6 15.0 19.4 -

Rb 40.35 38.33 58.11 123.08 37.37 48.70 44.791 58.245 113.62

Sr 680.16 932.40 885.82 188.83 1015.69 764.14 776.10 792.59 483.25

Y 23.68 24.13 23.45 11.68 25.57 14.55 24.162 24.047 24.11

Zr 105.17 101.48 100.77 130.16 104.84 116.63 137.018 134.174 141.30

Nb 5.41 5.19 4.99 4.88 5.42 4.89 5.33 5.23 5.71

Mo 4.01 0.70 0.45 0.12 0.99 1.53 0.51 0.70 0.34

Sn 1.3 1.3 1.1 0.9 1.1 1.2 1.06 1.04 1.16

Sb 0.32 0.18 0.17 0.83 0.17 0.39 1.74 2.20 2.23

Cs 3.56 4.21 17.57 7.92 3.76 5.12 3.40 3.13 6.74

Ba 666.93 881.40 795.14 686.51 873.70 1054.07 1057.71 1045.42 770.15

La 13.64 16.46 15.30 15.19 16.97 12.67 20.28 20.54 20.54

Ce 28.96 35.02 32.97 29.55 35.80 25.17 43.36 42.50 45.25

Pr 3.80 4.62 4.32 3.34 4.74 3.10 5.45 5.43 5.82

Nd 16.65 20.52 19.36 13.28 21.01 12.73 23.82 23.69 25.14

Sm 4.08 4.72 4.58 2.66 4.97 2.70 5.34 5.32 1.83

Eu 1.30 1.48 1.43 0.80 1.54 0.87 1.56 1.63 5.88

Gd 4.24 4.73 4.59 2.34 4.93 2.59 4.85 4.86 5.22

Tb 0.66 0.70 0.68 0.33 0.74 0.39 0.71 0.71 0.74

Dy 4.07 4.19 4.10 2.00 4.46 2.42 4.21 4.16 4.27

Ho 0.85 0.86 0.84 0.41 0.91 0.52 0.86 0.85 0.87

Er 2.36 2.38 2.32 1.16 2.51 1.51 2.36 2.29 2.38

Tm 0.35 0.35 0.34 0.18 0.37 0.23 0.35 0.35 0.35

Yb 2.32 2.31 2.24 1.24 2.39 1.58 2.26 2.26 2.29

Lu 0.37 0.37 0.36 0.21 0.39 0.26 0.36 0.36 0.36

Hf 3.00 2.91 2.80 3.46 2.94 3.16 3.68 3.58 3.78

Ta 0.34 0.32 0.31 0.34 0.34 0.30 0.31 0.32 0.31

Pb 24.38 15.10 18.28 11.41 15.12 19.50 9.95 13.32 8.05

Th 3.77 3.64 3.39 5.52 3.49 3.57 5.05 4.96 5.36

U 1.06 1.02 0.96 1.59 0.98 1.19 1.47 1.37 1.38

LaN/YbN 7.17 8.71 8.32 14.90 8.67 9.76 10.93 11.10 10.93

Eu/Eu* 0.94 0.95 0.94 0.95 0.94 0.99 0.92 0.96 1.03

Ce/Ce* 0.93 0.93 0.94 0.92 0.92 0.91 0.94 0.92 0.96

Nb*/Nb 3.32 4.17 3.98 4.48 4.15 3.64 4.98 5.31 4.57

Ta*/Ta 4.10 5.32 5.05 5.50 5.19 4.97 6.67 6.98 6.31

Location 
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Table 3.1 cont.

Sample ID PNG10-032 PNG10-033 PNG10-034 PNG10-037 PNG10-038 08P-001 08P-002 08P-003 08P-004

Busai Busai Busai Busai Busai

Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is. Woodlark Is.

SiO2 46.17 47.88 53.72 49.12

Al2O3 13.25 13.19 11.18 9.69

Fe2O3 12.03 12.75 18.72 18.84

CaO 7.58 7.06 1.66 3.48

MgO 12.37 10.77 7.05 9.21

Na2O 2.29 2.93 3.09 3.47

K2O 0.15 0.14 0.17 0.55

MnO 1.31 1.31 2.21 4.15

TiO2 0.11 0.1 0.4 0.19

P2O5 0.19 0.2 0.31 0.38

Cr2O3 0.025 0.024 <0.002 <0.002

Ba 66 24 36 40

LOI 4.3 3.4 1.4 0.8

Total 99.81 99.82 99.95 99.93

Li 29.00 33.10 20.34 32.33 37.70 3.1 3.8 3.6 5.7

Be 0.86 0.63 0.97 2.33 1.29 0.3 0.3 0.9 0.5

Sc 20.95 13.69 19.81 25.17 25.40 45.7 48.6 34.4 58.8

TiO2 0.84 0.55 0.83 1.59 1.95 1.3 1.4 2.2 4.1

V 207.38 134.43 212.62 200.59 141.11 345.9 359.6 5.4 35.0

Cr 28.93 18.77 38.27 759.02 1196.43 160.8 62.5 0.3 0.1

Co 18.69 12.72 20.71 44.53 48.42 46.9 49.0 26.4 42.0

Ni 20.52 13.08 31.03 196.77 335.63 88.3 77.0 2.4 2.2

Cu 100.20 21.27 112.42 103.24 49.69 163.8 172.8 9.0 2.1

Zn 75.49 48.64 71.51 84.17 84.14 84.5 84.6 140.9 91.9

Ga 16.32 10.66 15.78 13.81 12.85 17.0 15.9 24.3 17.0

As - - - - - 1.4 6.1 1.6 1.6

Rb 81.70 89.90 144.23 85.61 161.65 1.5 2.8 2.6 11.8

Sr 212.36 205.03 292.16 246.44 254.32 150.3 134.9 116.4 106.4

Y 24.05 22.89 22.52 23.34 27.17 26.2 27.6 87.0 45.6

Zr 138.15 84.92 133.89 527.71 566.06 72.2 69.8 260.5 114.5

Nb 5.41 3.32 5.42 20.63 22.38 6.1 5.2 18.7 10.8

Mo 0.27 39.39 0.79 0.16 0.53 0.2 0.1 0.2 0.0

Sn 1.06 0.65 1.03 4.20 4.08 1.7 1.2 5.7 1.5

Sb 1.42 12.08 1.45 4.93 8.59 0.0 0.0 0.0 0.0

Cs 4.52 4.21 7.29 5.46 2.41 0.7 0.1 0.3 0.0

Ba 653.57 4226.41 1118.22 884.33 185.93 70.0 26.0 38.1 42.8

La 20.82 22.65 19.91 49.59 55.80 4.7 4.2 14.7 6.6

Ce 43.64 43.45 41.65 110.29 121.78 11.7 10.6 37.4 17.4

Pr 5.60 5.42 5.39 14.16 16.07 1.7 1.6 5.6 2.7

Nd 23.90 23.18 22.87 58.22 66.49 8.6 8.3 28.5 13.7

Sm 1.76 1.45 1.65 2.91 4.12 2.8 2.7 9.1 4.6

Eu 5.62 5.47 5.33 11.29 13.03 1.0 1.0 3.2 2.1

Gd 5.21 5.21 4.99 8.64 10.28 3.7 3.7 12.2 6.3

Tb 0.75 0.70 0.72 1.03 1.20 0.7 0.7 2.1 1.1

Dy 4.37 3.87 4.14 5.06 5.55 4.3 4.4 14.1 7.5

Ho 0.89 0.73 0.83 0.84 0.91 0.9 1.0 3.1 1.6

Er 2.42 1.90 2.30 2.03 2.13 2.6 2.7 8.8 4.5

Tm 0.35 0.27 0.34 0.27 0.27 0.4 0.4 1.3 0.7

Yb 2.26 1.73 2.26 1.67 1.64 2.5 2.7 8.7 4.5

Lu 0.36 0.27 0.36 0.22 0.21 0.4 0.4 1.4 0.7

Hf 3.73 2.30 3.62 15.11 15.94 2.0 2.0 7.2 3.1

Ta 0.31 0.19 0.30 1.18 1.19 0.4 0.3 1.1 0.6

Pb 13.72 81.67 15.72 10.05 22.36 0.5 0.4 0.3 0.2

Th 5.19 3.12 4.98 14.35 15.20 0.5 0.4 1.5 0.5

U 1.43 0.86 1.46 3.29 3.51 0.2 0.1 0.4 0.2

LaN/YbN 11.25 15.96 10.76 36.27 41.40 2.26 1.89 2.07 1.79

Eu/Eu* 1.03 1.03 1.05 1.08 1.03 1.00 0.97 0.91 1.20

Ce/Ce* 0.93 0.88 0.92 0.96 0.94 0.98 0.97 0.98 1.00

Nb*/Nb 5.13 9.93 4.91 3.02 3.19 0.87 0.89 0.86 0.65

Ta*/Ta 7.26 15.27 7.21 3.97 4.61 0.96 1.02 1.00 0.70

Location 
Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula
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Table 3.1 cont.

Sample ID 08P-006 08P-007 08P-008A 08P-008B 08P-010 08-P011 08P-012 08P-013 08P-014 08P-016

Location 
Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula
SiO2 57.89 45.17 47.25 45.66 47.83 48.4 45.82 45.88 47.96

Al2O3 20.47 13.5 12.78 14.72 13.39 13.71 13.27 13.37 13.04

Fe2O3 3.64 10.83 13.32 7.65 11.32 12.35 11.88 11.8 14.65

CaO 0.48 7.08 7.06 6.15 7.71 7.73 7.85 7.45 6.44

MgO 5.03 9.8 9.7 14.6 9.52 9.69 10.05 9.93 9

Na2O 4.42 1.9 2.23 0.23 2.96 3.22 2.5 2.29 3.34

K2O 5.82 0.19 0.33 0.04 0.56 0.19 0.08 0.04 0.18

MnO 0.32 1.36 1.45 0.64 1.18 1.28 1.26 1.26 1.73

TiO2 0.1 0.11 0.12 0.04 0.09 0.11 0.1 0.1 0.13

P2O5 0.08 0.2 0.22 0.11 0.16 0.18 0.2 0.18 0.23

Cr2O3 <0.002 0.051 0.016 0.011 0.033 0.03 0.029 0.026 0.003

Ba 2392 26 46 <5 50 44 14 9 34

LOI 1.1 9.6 5.3 10 5 2.9 6.7 7.4 3

Total 99.98 99.83 99.81 99.85 99.82 99.8 99.81 99.81 99.81

Li 4.3 5.6 4.5 2.4 8.5 6.5 5.0 5.0 3.3 2.4

Be 4.1 0.3 0.3 0.1 2.6 0.2 0.3 0.2 0.3 0.4

Sc 4.6 44.0 46.1 41.5 3.5 46.4 48.0 47.5 45.2 45.7

TiO2 0.3 1.4 1.5 0.7 0.2 1.2 1.3 1.3 1.3 1.7

V 88.2 314.6 396.2 236.6 8.7 376.5 398.3 397.2 377.8 469.5

Cr 2.0 361.2 113.4 77.4 4.1 232.5 210.4 200.0 189.0 17.2

Co 3.0 46.7 47.8 32.7 1.9 45.8 47.5 46.2 45.6 49.3

Ni 2.4 99.7 74.7 84.6 1.7 92.8 91.0 86.8 85.8 56.1

Cu 48.0 125.9 191.7 186.7 3.5 142.4 159.7 152.8 156.4 159.4

Zn 39.3 79.1 99.7 42.1 35.8 72.6 93.1 82.9 81.0 88.7

Ga 21.0 14.6 14.3 15.2 16.1 12.5 13.9 10.8 14.0 16.1

As 2.4 1.1 1.2 1.1 - 1.1 1.1 1.0 1.1 0.5

Rb 132.5 2.0 3.9 0.3 80.4 4.0 2.3 1.0 0.5 3.2

Sr 2587.3 165.9 71.2 12.8 126.1 154.1 166.0 198.7 178.1 171.2

Y 17.7 23.6 29.9 14.4 17.7 23.5 25.9 25.3 25.1 32.9

Zr 167.5 69.7 78.4 31.5 146.3 62.4 70.1 66.9 68.0 94.5

Nb 6.3 6.8 5.5 2.2 11.7 5.0 5.7 5.4 5.4 7.8

Mo 0.0 -0.1 -0.1 -0.1 1.1 0.0 -0.1 -0.2 -0.2 0.3

Sn 1.4 0.7 1.1 -0.1 2.6 0.4 0.6 1.0 0.2 1.2

Sb 0.2 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0

Cs 3.2 0.2 0.0 0.0 2.7 0.1 0.1 0.0 0.0 0.0

Ba 2400.7 27.5 48.4 1.0 546.1 51.6 44.9 15.9 10.1 34.8

La 23.5 5.2 4.4 1.7 33.5 3.8 4.2 4.1 4.1 5.5

Ce 46.9 12.9 11.4 4.6 66.8 9.7 10.9 10.4 10.5 14.0

Pr 5.6 1.9 1.8 0.7 7.3 1.5 1.6 1.6 1.6 2.1

Nd 22.2 9.2 9.0 3.8 25.1 7.4 8.3 8.0 7.9 10.9

Sm 4.8 2.7 3.0 1.3 0.5 2.4 2.7 2.5 2.6 3.5

Eu 1.5 1.0 1.1 0.5 4.5 0.9 1.0 1.0 1.0 1.3

Gd 4.2 3.6 4.1 1.9 3.5 3.4 3.6 3.5 3.6 4.7

Tb 0.6 0.6 0.7 0.3 0.5 0.6 0.6 0.6 0.6 0.8

Dy 3.0 3.9 4.8 2.3 3.1 3.9 4.2 4.0 4.1 5.5

Ho 0.6 0.8 1.0 0.5 0.6 0.8 0.9 0.9 0.9 1.2

Er 1.6 2.3 3.0 1.4 1.7 2.4 2.5 2.5 2.5 3.3

Tm 0.2 0.3 0.5 0.2 0.3 0.4 0.4 0.4 0.4 0.5

Yb 1.6 2.1 2.9 1.4 1.9 2.3 2.5 2.4 2.4 3.3

Lu 0.3 0.3 0.5 0.2 0.3 0.4 0.4 0.4 0.4 0.5

Hf 3.9 2.0 2.1 0.9 4.8 1.8 1.9 1.8 1.9 2.7

Ta 0.2 0.4 0.3 0.1 0.9 0.3 0.3 0.3 0.3 0.4

Pb 27.4 0.4 0.5 0.1 23.6 0.4 0.3 0.3 0.3 0.2

Th 8.6 0.5 0.4 0.2 12.1 0.4 0.4 0.4 0.4 0.6

U 3.2 0.1 0.1 0.0 2.0 0.1 0.1 0.1 0.1 0.2

LaN/YbN 18.27 3.01 1.83 1.55 21.79 2.05 2.05 2.11 2.06 2.04

Eu/Eu* 0.96 0.99 0.96 1.07 0.98 1.01 0.99 1.00 1.00 0.99

Ce/Ce* 0.92 0.97 0.98 0.99 0.94 0.98 1.01 0.98 0.99 0.99

Nb*/Nb 5.18 0.88 0.86 0.82 4.01 0.84 0.80 0.83 0.83 0.77

Ta*/Ta 11.98 1.03 0.98 0.89 4.56 0.99 0.92 0.99 0.95 0.87
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Table 3.1 cont.

Sample ID 08P-017 08P-018 08P-019 08P-020 08P-021 08P-022 08P-023 08P-024 08P-025 08P-026

Location 
Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula

Papuan 

Peninsula
Papuan Peninsula

Papuan 

Peninsul
SiO2 48.36 48.65 47.99 48.23 51.31 47.92 50.08 52.62 51.41 47.95

Al2O3 13.17 13.77 13.65 13.43 13.99 13.58 13.54 9.08 14.06 14.61

Fe2O3 14.21 12.24 12.8 12.62 8.73 10.71 9.16 9.31 11.26 11.28

CaO 6.05 7.62 7.57 7.56 5.24 6.66 6.62 12.07 5.94 7.21

MgO 9.06 10.68 10.95 10.44 5.25 8.49 8.78 6.18 7.42 12.34

Na2O 3.07 2.93 2.63 2.76 5.34 3.47 2.45 0.44 2.43 2.12

K2O 0.18 0.14 0.06 0.13 0.84 0.53 0.33 0.89 0.35 0.06

MnO 1.67 1.31 1.33 1.29 0.7 0.67 0.67 0.28 0.82 1.37

TiO2 0.13 0.11 0.1 0.1 0.09 0.07 0.08 0.05 0.08 0.12

P2O5 0.2 0.19 0.18 0.19 0.11 0.17 0.14 0.14 0.14 0.19

Cr2O3 0.003 0.024 0.023 0.023 0.018 0.019 0.012 0.145 0.004 0.049

Ba 32 33 14 22 28 50 33 54 20 17

LOI 3.7 2.1 2.4 3 8.2 7.5 7.9 8.5 5.9 2.5

Total 99.82 99.8 99.8 99.8 99.88 99.84 99.83 99.77 99.86 99.83

Li 3.0 3.1 4.7 3.6 2.8 4.5 2.9 2.1 48.3 3.5

Be 0.4 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.3

Sc 43.0 44.7 47.1 45.1 33.5 39.4 38.4 29.9 38.9 42.4

TiO2 1.6 1.3 1.3 1.3 0.7 0.7 0.7 0.3 0.8 1.3

V 454.3 397.3 443.0 430.5 336.4 389.4 391.0 221.6 469.2 416.4

Cr 19.3 163.9 168.4 163.0 120.1 107.2 89.1 1308.0 17.4 387.8

Co 46.5 46.0 47.7 46.4 33.0 39.5 34.6 48.2 40.9 46.9

Ni 50.1 81.4 84.7 80.0 65.6 59.7 59.8 237.7 28.6 93.0

Cu 179.7 166.8 177.7 173.1 60.6 127.2 121.5 114.9 19.8 139.2

Zn 84.2 81.4 90.0 85.1 62.5 70.4 70.2 64.6 73.9 82.9

Ga 16.7 15.0 16.5 15.1 12.6 13.9 10.3 8.5 16.1 17.1

As 0.6 0.5 0.4 0.4 2.4 2.6 1.5 0.9 2.2 0.3

Rb 2.8 1.9 0.7 1.1 30.3 8.6 6.9 15.1 9.0 0.4

Sr 144.7 192.0 181.8 264.6 94.0 123.1 535.4 223.0 99.1 160.0

Y 31.5 25.5 27.5 26.4 13.0 15.5 13.2 6.0 18.0 25.4

Zr 87.4 71.1 71.8 69.1 65.2 43.3 48.4 48.5 47.1 81.0

Nb 7.3 5.8 5.3 5.0 4.5 3.0 4.0 2.6 1.2 4.6

Mo 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Sn 1.5 1.5 1.1 1.2 1.0 0.7 0.7 0.9 0.5 1.5

Sb 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.1 0.0

Cs 0.0 0.0 0.0 0.0 0.3 0.2 0.0 0.3 0.3 0.0

Ba 33.3 35.5 14.5 22.9 29.5 51.2 33.0 57.5 20.2 18.2

La 5.7 4.5 4.3 4.2 4.8 3.3 3.9 3.8 2.2 4.4

Ce 14.3 11.6 11.0 11.0 10.8 7.6 8.9 7.5 5.8 12.0

Pr 2.2 1.7 1.7 1.6 1.5 1.0 1.2 0.9 0.9 1.8

Nd 10.8 8.8 8.6 8.5 6.9 5.0 5.6 3.8 5.1 9.5

Sm 3.3 2.7 2.8 2.7 1.8 1.5 1.5 0.9 1.7 2.9

Eu 1.2 1.0 1.1 1.0 0.6 0.6 0.5 0.3 0.7 1.1

Gd 4.4 3.6 3.9 3.6 2.1 2.0 1.9 1.0 2.4 3.8

Tb 0.8 0.6 0.7 0.7 0.3 0.4 0.3 0.2 0.4 0.7

Dy 5.3 4.3 4.6 4.4 2.2 2.5 2.2 1.0 3.0 4.3

Ho 1.1 0.9 1.0 0.9 0.5 0.6 0.5 0.2 0.6 0.9

Er 3.2 2.6 2.8 2.7 1.3 1.7 1.4 0.6 1.8 2.5

Tm 0.5 0.4 0.4 0.4 0.2 0.3 0.2 0.1 0.3 0.4

Yb 3.1 2.5 2.8 2.7 1.3 1.8 1.5 0.6 1.8 2.4

Lu 0.5 0.4 0.4 0.4 0.2 0.3 0.3 0.1 0.3 0.4

Hf 2.5 2.0 2.1 2.0 1.7 1.2 1.3 1.1 1.4 2.3

Ta 0.4 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.1 0.3

Pb 0.2 0.4 0.3 0.4 0.7 0.4 1.0 0.7 0.3 0.3

Th 0.6 0.5 0.4 0.4 0.6 0.4 0.5 0.7 0.3 0.4

U 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.2 0.1 0.1

LaN/YbN 2.25 2.18 1.89 1.94 4.51 2.27 3.14 7.73 1.47 2.25

Eu/Eu* 0.98 1.00 0.98 1.00 0.95 0.98 0.98 1.02 1.04 1.01

Ce/Ce* 0.98 1.00 0.97 1.00 0.95 0.96 0.97 0.92 0.99 1.01

Nb*/Nb 0.86 0.85 0.90 0.91 1.29 1.36 1.19 2.09 1.93 0.97

Ta*/Ta 0.97 0.95 1.00 0.99 1.58 1.66 1.48 2.56 2.11 1.01
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Appendix 3.2 Electron Microprobe Data Tables 

 

Sample:

Analysis: 10044D_1 10044D_2 10044D_3 10044D_4 10044D_5 10044D_6 10044D_7

Mineral: pyrope diopside diopside bytownite anorthite anorthite diopside

SiO2 35.14 53.45 51.28 45.57 43.86 42.08 51.74

TiO2 0.52 0.10 0.21 0.02 0.01 0.00 0.19

Al2O3 5.04 1.10 2.20 34.47 33.97 36.73 1.93

Cr2O3 11.19 0.29 0.85 - 0.01 0.03 0.69

Fe2O3 - 1.15 1.78 - 0.00 0.00 0.81

FeO 18.41 2.62 2.34 0.28 0.37 0.12 3.00

MnO 0.31 0.11 0.11 0.03 0.00 0.02 0.16

MgO 13.27 16.27 15.52 0.00 0.75 0.00 15.71

CaO 15.11 24.58 23.63 17.63 19.53 20.24 24.04

Na2O 0.00 0.17 0.24 1.60 0.74 0.02 0.02

K2O - - - 0.02 0.02 0.01 -

Total 98.99 99.84 98.16 99.60 99.26 99.24 98.28

Xalmandine 29.82 - - - - - -

Xpyrope 38.31 - - - - - -

Xgrossular 31.35 - - - - - -

Xspessartine 0.51 - - - - - -

Xwollastonite - 49.09 48.92 - - - 49.26

XEnstatite - 45.22 44.71 - - - 44.78

XFerrosilite - 5.69 6.37 - - - 5.95

Xanorthite - - - 85.81 93.46 99.80 -

Xalbite - - - 14.09 6.44 0.14 -

Xorthoclase - - - 0.10 0.10 0.06 -

PNG10-044D
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Sample:

Analysis: 10043l_1.1 10043l_1.2 10043l_3 10043l_4 10043l_5 10043l_6 10043l_7

Mineral: cummingtonite (rim) enstatite (core) enstatite diopside diopside biotite biotite

SiO2 58.14 56.47 56.54 53.79 53.13 45.58 48.07

TiO2 0.32 0.33 0.38 0.17 0.13 0.76 0.69

Al2O3 3.96 1.06 1.13 1.74 1.28 9.93 10.28

Cr2O3 0.09 0.04 0.09 0.20 0.39 0.05 0.07

NiO 0.12 0.13 0.10 0.06 0.02 0.05 0.05

Fe2O3 - - - - 0.18 - -

FeO 6.54 8.59 8.44 3.59 3.55 2.05 2.67

MnO 0.15 0.12 0.21 0.12 0.16 0.05 0.03

MgO 19.87 31.84 31.77 16.79 16.06 26.26 22.24

CaO 1.03 1.15 1.17 22.15 23.17 0.32 0.42

Na2O 0.12 0.03 0.03 0.34 0.35 0.53 0.57

K2O 0.04 - - - - 8.98 7.49

Total 90.36 99.76 99.86 98.96 98.41 187.12 85.08

Xwollastonite - 2.21 2.25 45.85 47.86 - -

XEnstatite - 84.94 85.07 48.35 46.14 - -

XFerrosilite - 12.85 12.68 5.80 5.99 - -

PNG10-043l
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Sample:

Analysis: 10064b_110064b_210064b_3 10064b_4.1 10064b_4.2 10064b_5

Mineral: diopside diopside diopside olivine (core) olivine (rim) labradorite

SiO2 49.54 51.01 48.57 38.51 36.93 51.20

TiO2 1.05 0.75 1.31 - 0.03 0.07

Al2O3 4.14 3.17 5.65 0.03 - 30.24

Cr2O3 0.67 0.66 0.30 0.01 - -

Fe2O3 4.25 2.33 3.04 0.73 0.03 -

FeO 3.02 3.73 4.54 18.93 28.86 0.60

MnO 0.18 0.14 0.15 0.30 0.53 -

MgO 14.93 15.70 14.84 40.93 32.92 0.11

CaO 22.25 22.05 20.52 0.18 0.23 13.45

Na2O 0.40 0.33 0.39 - - 4.08

K2O - - - - - 0.22

Total 100.44 99.88 99.31 99.62 99.52 99.95

Xwollastonite 46.00 45.51 43.81 - - -

XEnstatite 42.95 45.10 44.07 - - -

XFerrosilite 11.05 9.40 12.13 - - -

Xforsterite - - - 78.38 66.38 -

Xfayalite - - - 21.04 32.68 -

Xanorthite - - - - - 63.80

Xalbite - - - - - 34.99

Xorthoclase - - - - - 1.21

PNG10-064
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Sample:

Analysis: 10064b_6 10064b_7 10064c_1 10064c_2 10064c_3

Mineral: olivine anorthoclase labradorite diopside bytownite

SiO2 38.95 63.04 51.10 50.88 49.23

TiO2 0.02 0.49 0.04 0.67 0.04

Al2O3 0.04 20.83 31.37 3.12 31.87

Cr2O3 0.02 - 0.00 0.25 -

Fe2O3 0.11 - 0.00 2.73 -

FeO 18.02 1.01 0.52 3.35 0.49

MnO 0.30 0.00 0.01 0.18 0.00

MgO 41.93 0.09 0.09 16.06 0.07

CaO 0.16 2.73 13.95 21.76 14.29

Na2O - 7.42 3.77 0.30 2.87

K2O - 3.56 0.19 - 0.15

Total 99.54 99.17 101.05 99.30 99.00

Xwollastonite - - - 44.74 -

XEnstatite - - - 45.94 -

XFerrosilite - - - 9.32 -

Xforsterite 80.06 - - - -

Xfayalite 19.41 - - - -

Xanorthite - 13.38 66.44 - 72.71

Xalbite - 65.83 32.49 - 26.39

Xorthoclase - 20.79 1.08 - 0.91

PNG10-064
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Sample:

Analysis: 10043k_110043k_210043k_310043k_410043k_510043k_610043k_7

Mineral: aerinite sanidine sanidine diopside diopside aerinite diopside

SiO2 46.40 63.97 62.62 54.12 52.62 48.99 53.87

TiO2 0.05 0.20 0.14 0.06 0.52 0.00 0.28

Al2O3 8.65 18.70 20.47 0.66 2.72 2.23 0.64

Cr2O3 - 0.00 0.01 0.09 0.97 0.00 0.01

NiO 0.36 0.00 0.00 - - 0.49 -

Fe2O3 - 0.31 0.41 - - - 1.39

FeO 4.64 0.01 0.03 4.10 4.02 2.25 3.56

MnO 0.10 0.01 0.00 0.23 0.07 0.01 0.17

MgO 15.75 0.31 2.27 16.00 15.22 20.47 16.70

CaO 0.75 0.00 0.00 23.34 23.02 0.49 21.17

Na2O 0.10 1.44 1.84 0.35 0.45 0.08 0.87

K2O 0.13 13.26 10.60 - - 0.17 -

Total 76.92 98.21 98.39 98.94 99.61 75.18 98.66

Xanorthite - 1.66 12.48 - - - -

Xalbite - 13.97 18.27 - - - -

Xorthoclase - 84.37 69.25 - - - -

Xwollastonite - - - 47.83 48.64 - 43.95

XEnstatite - - - 45.62 44.74 - 48.25

XFerrosilite - - - 6.55 6.63 - 7.80

PNG10-043k
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