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v

ABSTRACT

Major and trace-element analyses for 210 island-arc

rocks from volcanoes on New Britain and t~e Witu Islands are

compiled in 21 Tables. Modal analyses (phenocryst abundances)

and locality descriptions, including grid references~ are also

listed. Each sarrple is assigned an alphanumeric identification

code that allows its chemical analysis to be found readily. The

coding system is based on the groupin.g of New Britain aLd Witu

Islands volcanoes into five zones, E to H, which overlie success­

ively deeper parts of the New Britain Benioff zone.



INTRODUCTION

This data catalogue is a compilation of major and

trace-element chemical analyses, locality descriptions, and

modal analyses Ior 210 island-arc rocks collected from volcanoes

on the north-central coast of New Britain, and from the volcanic

Witu Islands north of New Britain (Fig. 1).

The analysed rocks are grouped into three series:

(1) BMR series: analyses of 157 rocks collected by joint

field parties of the Bureau of Mineral Resources (BMR) and

Geological Survey of Papua New Guinea (GSPNG) in 1969 and 1970.

The major-element analyses of these rocks form the b~~sis of an

earlier report (Johnson, 1977) in which they are appended as a

computer printout without locality descriptions and trace-eleL.ent
analyses.

Sixteen of the 157 major-element analyses were pub­

lishedby Johnson, Davies, & White (1972) in an account of the

geology and petrology of Mount Ulawun volcano, and are listed

again in this catalogue for completeness. Rb, Sr, and Ba values

were also reported for seven of the 16 rocks, but these are

superseded by new determinatio:ls presented here. . Major-element

analyses of ten rocks from the 1970 eruption of Mount Ulawun

were also listed by Johnson & others (1972), and were considered

in the discussion by Johnson (1977). However, as these analyses

are similar to one another, and to those of other Ulawun rocks,

only two rocks of the 1970 eruption [70400505, 70400504) were

chosen for trace-element determinations and for presentation in

this catalogue.

(2) VOR series: analyses of 13 rocks collected between

1973 and 1975 by volcanologists of the Volcanological Observa­

toryat Rabaul (VOR, a section of GSPNG), during investigations

of recently active volcanoes (Mounts Ulawun, Bamus; Garbuna,

Malala, and the volcano inside Witori caldera). These rocks

were not considered by Johnso~ (1971).
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(3) DAS (other analysed samples) series: analyses of 11

rocks from northern Willaumez Penin8~1~ and the Garua Harbour

area presented by Lowder & Carmichael (1970), and of 29 rocks

from the Cape H9skins area by Blake & Ewart (1974). These 40
major-element analyses were included in the discussion given

by Johnson (1977).

TABLES AND NUMBERING SYSTEM

The volcanoes of central New Britain and the Witu

Islands have been grouped into five zones -E, F, G-southern

(Gs),G-northern (Gn), and H - which overlie successively

deeper parts of the New. Brltain Benioffzone (Fig. 1). The

accompanying 21 Tables of chemical analyses are c;oded using

the same letters, E--H, as prefixes. Thus, 'rable F3,for.

example, refers to the third table of analyses of rocks from

zone F, Table Gn2 to the second Table of zone G-northern rocks,·

and so on. Follo~ing is an index· for thL' contents of each

Table.



Table

El

E2

E3

E4

E5

E6

Volcanoes

Mount Witori area

Sulu Hange

Mount Galloseulo, and
. Hargy volcano

Mount Barons

Mour:t Ulawun

Mount Likuruanga area

Total
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Number of

samples

12

10

14

12

22

14

84

Page

12-13

1.4-15

16-17

18-19

20-22

23-24

-----~-~_._------_.....;...;.~---------------------,

F1

F2

F3

F4

F5

F6

F7

Mount Krummel al'p.a

Mount Du Faure

MOUi:.t Wago

Cape Ho~kins area

Wulai Island

Cape Reilnitz area

Lolobauand Banban IBlands

Total
I

7

2

18

5

3

15

58

25

28

27

28-30

31

32

33--34

------_.....-.-----~---._---------------
Gsl

Gs2

Gs3

Mounts Garbuna and Welcker

Moun t Bangunl·

Garua Harbour area

Total

':".Cl"

7

4

19

35

36

37
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Gn1 Northern half of Willaumez
Peninsula 15 38-39

Gn2 Kimbe Island 5 40

Total 20

H1 Unea Island 9 41-42

H2 Garove Island 12 43-44

H3 Narega, WambU
i

Undaka,
and Mundua Is ands 8 45

Total 29

Analyses within eacn.table are numbered in .order of

increasing 8i02 content,. andes-ch sample is coded by. using the

table notation followed by the number uf the analysis in the

table. For example: .. E3/2 is the secr.;ud sample in the third

table of zone E ana-lyses; Gsl/6is tbe sixth sample in the

. first table of. zone G-southern.analyses.

Two sets otalphanumeric~ follow the.analysis·number

at the font of each table; the derivation of ~he second set,

a. grid reference, is explained on page 9 . The first set is

the BMR registered sample number, e.~ceptin Tables Grs3 and. Gnl

where some numbers are for the analysed rocks of Lowder &
Carmichael (1970). The sample numbers given by Blake & Ewart

(1974) are the last two; thre.e, or f01!r alphanumericsof BMR

registered numbers (D.H. Elake~ pers. comm., 1978); these

are presented in full in Tables El and F4, and may be recog­

nised by 4 and 9 in the third and fourth positions (respect-
. .

ively)of the registered number. Analyses of all but -i;wo (E5/2

and E5/18)of the BMR-series rocks may be recognised by Nand

Gin the ·thirdand fourth positious of·the registered numbers,

·and those of VOR-series rocks have 7 and 1 in the third and
,. > •. r

foutihpositions.
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THE ANALYSES

Major elements

The Australian Mineral Development Laboratories

(Amdel), Adelaide, supplied under contract the BMR and VOR­

series major-element analyses, except for samples E3/2 and

E3/7 and the BMR-series rocks from Mount Ulawun (Sohnson &
others, 1972), which AeJ.R. White (pers. comm., 1971) analysed

by mainly X-ray fluorescence spectrometric techniques at the

Department of Geology, Australian National University (AND).

Amdel analysed the BMR-series rocks between 1970
and :1.973 by their most accurate available methods (a combination

of conventional gravimetric, colorimetric, and photometric
. . ,

tec}lniques). They analysed the VOR-series :rocks between 1974
and 1978 by their H-3 method (mainly X-~ay fluorescence spect-

rometry), although they used the lower~precisioIlR-1 method

for most oxide values for sample E5/8.

Trace elements

The abundances of sixteen trace elements in the BMR

and VOR-series rocks have been, determined by X-ray> fluorescence
, .

spectrometry at the !J.epartment of GeologY,ANU, . except fer Cr,

ir several Mount Ula-wun rocks, and for Rb, Sr,Zr, Nb, and. Y
, . . . ,.', '

in Mount Ulawun samples E5/4 and E5/9. Analytical methods are
. ' '

described by Norrish &Chappel1 (1977).

The OAS-serie~; trace-elezr.€ut values reported here

are those listed by Lowder & Carmichael (1970)' and Blake & "

Ewart (1974). Trace-elementvalueswere·not presented by Blake

& Ewart (1974) for seven of their 29 samples (see Tables. El

and F4) .. Theabunda.nces of six trace elements obtained for

the OAS-seriesrocksare not reported for the BMR and VOR­

series rocks, as shown in the following table, where the crosses

refer to the elements reported in the three different s"Cudies.



BMR and VOR sample13
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Lowder & Carmichael Blake & Ewart

(1970) (1974)

Ba x x x
Rb x x x
Sr x x x
Pb x x

Th x x
U x

Zr x x x
Nb x x

y x x x

La x x

Ce x x

Pr x

Nd x x
Sc x x

V x x x
Cr x x x
Co ·x

Ni x ~ x

eu x x ·x

Zn x x x

Ga x x x

B x

Thirty-two BMRand V"OR-series rocks have also been

analysed for Cs, Pb, Th, U, Hf, and rar€:-earth elt:iments·(La-Yb)

by spark-source mass spect.rography (Taylor & Gorton, 1977) at

thf.. t:tesearch School of Earth SCienc'es,. ANU. These results will

be presented elsewhere (Johnson, Chappell,'& Taylor,iilprep.).

The value recorded against 'rest' for each sample

in the tables is the sum of trace·-elementcont~~tsexpressed

as oxide percentages~
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Modal·analyses

Volume-percent phenocryst abundanceb for the anal-·

ysed rocks are given at the foot of the tables· at the end of

each locality description. The following abbreviations are

used:

Abbreviation

Plag

Oliv

Cpx

Opx·
Amph
Biot

Qtz

FeTi

Phenocryst mineral

Plagioclase

Olivine

Clinopyroxene'(including pigeonite)

Orthopyroxene
Amphibole
Biotite

Quartz

Opaque minerals (ma:lnly iron-titanium

oxides)

Modal analyses for 11 VOR-series samples were made

by McKee (1977), and for the OAS-series rocks by Lowder &
Carmichael (1970) and Blake & Ewart (19'14). Modal analyses

for the two other VOR-series rocks and for the BMR-series

samples were calculated from observations of about 2000 points

(excluding vesicles) on a 0.3 mm grid for each sample. No

modal analyses were made for highly vesicular samples El/9,

F7/12, and Gnl/13; for a fine-grained ash sample E5/8; and

for two aphyric obsidians Gs3/3 and Gs3/4. The modal analyses

for coarse-grained samples GS2/1, H1/1, and H:~/7 are based on

counts of all phases present, not just phenocrysts.
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LO~ALITY DESCRIPTIONS

Map name and number

Riebeck·8887

~agi 8986

Talasea 8987

Ania.9086

Bangula 9087
ULawun·9187

Lolobau 9188

Description

1:100 ODD-scale maps of Royal

Australian Survey Corps (RASe),

pubiished in 19?'5( series T601,

edition 1, Universal Grid)

------------------_._--------~-----

Vitu Island 8400­

E14830160X90

l-inch-to-4-miles-scale map of

United States Army, published

in 1944 (strategic map series,

edition 2, 10 000 Meter Modif­

ied British Grid)
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All but one of these maps were published after the

samples were collected, so most sample sites have had to be

relocated. Most grid references are probably to within 100 m

of the sites origir'ly identified in the field, though several

sites (particu12.rl. . nland ones) were difficult to locate with

this accuracy in thef~rstplace.. Gri~ references for the

samples of Blake & Ewart (1974) were obtained by consulting

the original field maps of D.H. Blake (pers. comm~ 1978), and

those for the VOR-series·andLowder & Carmichael (1970)
sampl€;·s were provided by C.O. McKeeandG.G. Lowder respect~

ively (pers. comms., 1978).·

Place nr..mes given on the maps cited above are

regarded as definitive, though they may differ from the names

used on older maps. On the RASe maps,the named volcanoes

are referred to as r Mounts' ;. for those that are illot named,
the names adopted here are those used in the Records referred
to above, but without the 'Mount' prefix (e.g. Hargy volcano,

Buru volcano).

The volcano names used' by Johnson& Blake (1972)

and Blake'& Ewart (1974) unfortunately do not correspond with·

the peaks named on ,the 1975 RASe maps of the ea.peHoskins

area, as.shown by the following:

Blake usage

MuluIus

Oto

Mataleloch

RAse usa~

Matalelok

Mululus

Oto
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Also, although the eruptive soure0 of the early-

20th century lava flow insidf; Witoricaldera in the Cape

Hoskins area is generally known as Pago volcano~ the name

Mount Pago is used on the ~ASC maps for a prominent pinnacl f3

of older rocks 4 km east-southeast of Mount Witori ll and the

young volcano, which is higher than the pinnacle, is unnamed.

The heights above sea level given in parenthesis

for many inland sample localities are those recorded by hand­

held pocket altimeters, and are not necessarily accurate.
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6 7 8

66.26 66.28 66."3

0.3S 0.48 0.47

14.60 15.00 15.13

2.49 1.91 . 2.74

2.19 4.22 3.48

0.13 0.14 0.14

1.36 1.47 1.36

4.46 5.15 5.24

3.71 3.94 3~96

1.13 0.88 0.90

0.13 0.16 0 .. 14

2.38 0.12 0.25
:,/

8i02
Ti02
A120 3
Fe203
lo"eO

MnO

MgO

CaO

Na2C

K20

P20S
S

H20.,.

H20­

CO2
rest

1 2

57.33 61.0

0.61 0.53

1 '.58 15.1

3.27 2.B5

5.75 5.10

0.16 0.13

2.81 3.25

8.41 6.80

·3.20 3.30

0.51 1.01

0.16 0.112

0.02 0.54

0.15
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TABLE El. ('fount Wi tor i area

3 4 5

62.2 65.80 66.2

0.58 0.48 0.48

15.4 14.63 1(,,3

3.35 1.71- 1.24

4.50 4.35 4.05

0.15 0.15 0.12

2.35 1.57 1.55

6.15 5.31 7.30

3.50 3.75 3.70

0.84 0.88 C.93

0.14 0.15 0.14

0.01

1.04 0.36 0.17

0.02

0.10

0.11 0.10 0.11 0.11

0=-5

Total 99.96 99.71 100.20 99.38 100.18 99.34 99.86

210 205 180
14 12 13

310 . 330 370
48 . 50 58

19 20 21

Trace elements

Ba 130 160
Rb . 6.1 13.0
Sr 420 355
Zr 34 59
Nb <1
Y 19 15
La 6
Ce 14
Nd 6
Se 26 ·21
V 240 80
Cr 9 5
Ni 10 <1
Cu 75 ·9
Zn 86 84
Ga 19 15.0

--

17
56

2
<2
14
70
16

22
97
<2
<2
17
76
18

20
94

3
<2
15
86
16

Snmp1e 4 .and its major-~e1ement analysis supplied by VOR. All otber data from Blake &
Ewart (1974) - their loss-an-ignition values. are given as H20+.

1. 68490025. KUZ47860. Lava flow at base of nortbern wall of Witor1 ca1dera (200 m above
sea level). Plag 2:0, Cpx 3, Opx < 1, FeTi< 1.

2. 70490548A. KU288802. Boulder in agglomerate at base of southeastern w9.11 of Witori
caldera (60 m above sea level). P1ag 3, Cpx. < 1, Opx 1, FeT! < L

3. 70490579B. KU241861. Lava flow in northern wall of Wi tori caldera (330 ID abllve sea
. level). Plag 6, Cpx 1, Opx 1, FeTi < 1. .

4. 75710021.· KU249B33. Early 20th-century lava flow near source west oi Mount Pago.
Plag 6.5, Cpx 1, Opx< 0.5, Fe-Ti < 0.5.

5. 70490557. KU244790. Edge·oflava flow south-southwest of Mount Pago (45 m above
sea level). P1ag 8, Cpx < 1, Opx < 1, FeTi < 1.

6. 68490138. KU32;:J12: Pumice elast froin youngest coarse tephra layer on northeastern
flank of Mount Witori at coast (1 m above sea levelj. No modal analysis.

7. 68490031. KU255832. Early 20th-century lava flow from, and to eaf;t of. source west
of Mount Pago (400 m above sea level). Plag 6, Cpx 1, Opx 1, FeTi < l-

8. 68490033. KU25l841. Early 20th-century lava flow from, and to no~theast of, source
west of.A{6unt Pago (380 m above sea level). Plag 6, Cpx < 1, Opx 1, FeTi < 1.

co~tinue~ on next frame.
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9 10 11 12

66.8 69.1 69.44 75.16

0.43 0.35 0.40 0.30

14.8 15.2 14.74 12.84

2.55 1.13 1. 73 0.84

2.23 2.60 2.71 1.25

0.12 0.11 0.12 0.09

1.41 1.03 1.10 0.26

4.80 4.35 4.38 2.30

3.75 3.70 4.11·: 4.52

1.01 1.11 1.03 1.34

0.13 0.15 0.16 0.07

1.68 0.98 0.33 0.42

TABLE El. Mount ~Htori area (continued)

0.09

99.48

15 11
43 9 ),

<2 3
<2 <2

9 5
67 52
15 12

190 240
14 19

310 2'50
58 82

16 20

0.09

100.3499.8199.71

Si02
Ti02
A120 3
Fe203
FeO

l-fnO

MqO

CaO

Na20
R20

P205
S

H20'~

H20­

CO2
rest

0=8

T.otal

Trace e1eJ'l'ents

Ba

Rh
Sr
Zr
Nb
y

La
Ce
Iild
Se
V

Cr
Ni
Cu
Zn
Ga

9. 70490517. KU323852. Pumic clast from youngest coarse tephra layer on eastern flank
of Mount Witori (lOm abc~e sea level). No modal analysis.

10. 70490558E. KU231785. Pitchstone boulde~ in pyroc1istic-flow deposit on northeastern
flank of Buru volcano (130 m above sea level). Plag 13, Cpx I, Opx I, FeTi 1.

11. 68490030. KU257829. Lava dome fo~ming Mount Pago (pinnacle inside Witori caldera).
Plag 7, Qpx < I, Opx < 1, FeTi < 1.

12. 68490036F. KU242860. Boulder i~ welded tuff exposed in stream on northern flank of.
Mount Witori (300 m above sea level). Plag 3, Cpx < I, Opx < 1, FeT! < 1.
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TABLE E2. Su1u Range

5i02
Ti02
A1203

Fe203
FeO

MnO

MQO

CaO

Na20

K20

P20S
5

H20+

H20­

CO2
rest

0=5

Total

1

53.1

0.30

14.7

1.91

6.90

0.16

9.20

10.9

1.58

0.28

0.03

0.30

0.22

0.04

0.14

99.76

2

53.2

0.33

15.7

1.95

6.60

0.17

8.35

10.7

1.79

0 .. 20

0.04

0.49

0.24

0.10

0.14

100.00

3

54.8

0.61

18.9

2.25

6.90

0.16

3.00

9.70

2.65

0.28

0.05

0.38

0.07

0.28

0.13

100.16

4

55.0

0.38

15.7

1.94

6.45

0.16

7.05

10.0

2.10

0.36

0.06

0.38

0.19

0.10

0.14

100.01

5

55.1

0.43

1'1.2

2.20

6.50

0.16

5.15

9.85

2.30

0.46

0.05

0.58

0.14

0.07

0.12

. 100.31

6

55.8

0.64

18.6

2.40

6.80

0.17

2.BO

9.40

2.50

0.35

0.06

0.13

0.08.

0.10

0.13

1

56.8

0.45

16.5

4.40

3.80

O.lS
4.95

8.95

2.45

0.59

0.05

0.35

0.24

0.06

o.u.

99.85

8

68.6

0.22

12.5

0.64

1.29

0.07

0.73

3.40

3.15

1.06

0.04

5.45

2.75

0.15

O.OB

100.13

Trace elements

Ba
Rb
5r
Zr
Nb
y

La
Ce
Nd
Se
V

Cr·
Ni
Ctl

Zn
Ga

30
2.6

167
14
<1

6
1

<1
1

42
188
283
88
97
68

11.0·

35
1.R

177
15
<1

7
1
2

<1
37

187
276
87

100
66

12.5

40
5.0

256
25
<1
11
<1

5

3
J5

275
20
10

128
80

17.0

70
5.8

224
31
<1
10

2

6
4

36
197
20a

43
114

68
12.0

BO
6.4

224
32
<1
11

5
4

4

34
205

22
19

129
fi9

14.0

45
5.2

251
26
<1
11
<1

4
5

35
253

1
4

202
82

16.5

85
8.0

211
31
<1
11

4

5
4

30
189

28
24
91
69

13.5

210
19.4
204
78
<1
12

4

11
6
7

30
5
1
8

29
10.5

1. 5lNG0217F. XU721953. Block on western flank of Mount Ruckenberg. P1ag 2, 01iv 5,
Cpx 7, FeTl < 1.

2. 51NG02l7B. KU721953. Block on west~rn flank of Mount Ruckenberg. Plag 10, Oliv 4,
Cpx 10, FeTi < 1.

3. 51NG2649. KU759972. Block on road 750 m north of Malasi village. Plag 31, ~px 1,
Opx < l.

4. 51NG3039B. KU637950. Lava flow in coastal outcrop south of Lava Point. Plag 14, Oliv I,
Cpx 14, Opx 5.

5. 51NG 3038G. KU703934. Block in prominent gully on western flank of range. Plag 17, OIlv
< I,Cpx 5, Opx 2.

6. 5ING3028. KU717968. Lava flow in coa,stal outcrop northwest of Mount Ruckenberg. Plag 29,
Cpx < 1, Opx 2, FeTi < 1.

7. 51NG3035. KU684956. Lava flow in coastal outcrop south of Lava Point. Plag 7, Oliv I,
Cpx 2, Op" L

13. EING3038B. KU703934. Block in prominent gully on western~.!lank of range. Plag 22, Cpx
< l,Opx < I, Amph I, Qtz 9, FeTi < 1.

continued on next frame.
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5i02
Ti02
A12u3

Fe20:;

'?eO

MnO

MgO

CaO

Na20

K20

. P20S
5

8 20+

H2O­

CO2
itest

0=5

Total

9

71.2

0.31

13.8

1.04

1.65

0.08

0.86

3.20

3.95

1.64

0.03

2.10

':.13

0.01

0.09

100.15
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TABLE E2. Su1u R~nge (continued)

10

12.4

0.31.

13.4

0.88

1.48

0.01

0.81

2.15

4.05

1.64

0.03

1.98

0.11

0.04

o.oe

100.03

Trace elements

Ba 240 230
Rb 24.5 ~3.0

5r 208 200
ZZ: 86 84
Nb <1 1
y 14 14
La ~ 4J

Ce 11 9
Nd 6 5
5c 9 9
V 34 30
er 6 6
Ni <1 <1
Cu 12 B
Zn 35 35
Ga 11.5 11.5

----------------------------------------
9. 51NG3032C. KU692962. Block on beach east of Lava Point. Plag' 18, Cpx < 1, Opx < 1,

Amph 1, Qtz 4, :FeTi < 1.

10. 51NG3032A. KU692962. Block on beach east of Lava Faint. Plag 20, Cpx < 1, C'px < 1,
Amph 2, Qtz 13, FeTi 1.
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A1203
Fe203.
FeO

MnO

MqO

CaO

Na20
K20

P205
5
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"2°­
CO2
rest
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TABLE E3. Mount Ga11oseul0 and Hargy volcano

1 2 3 4 5 6 7 8

5~.6 55.19 55 .. 9 56.8 51.5 51.8 51.97 58.3

0.39 0.60 0.35 0.51 0.42 0.46 0.40 0.49

15.1 17.50 17.3 16.4 18.6 11.2 19.27 18.3

2.25 3.63 3.00 3.00 2.30 2.30 1.99 1.75

6~65 5.15 . 5.70 5.65 4.35 5.90 4.95. 5.50

0.17 0.14 0.16 o~16 0.12 0.16 0.11 0.11

1.45 3.57 5.10 4.70 2.80 3.40 2.5,1 2.20

9.10 9.19 9.00 9.35 8.95 ·8.65 9.35 8.7,5

1.89 2.58 2.15 2.10 2.70 2.65 2.61 2~65

0.22 0.59 0.40 0.53 ,/0.67 0.51 0.60 0.70·

0.05 0.10 0.05 0007 / 0.06 0.06 0.08 0.06/

I

0.41 0.49 0.39 0.29 0.77 0.32 0.22 0.68

0.09 0.28 0.39 I) .14 0.44 0.25 0.22 '0.30

0.06 0.13 <;0.05 <0.05 <0.05 0.12 0.08 0.05

0.15 0.14 0.11 0.13 0.11 0.12 0.11 0.12

o=s'
Total 100.18 100.47 100,,00 99.83 99.79 99.96 100.41 99 .. 96

Trace elements

Ba 60 125 70 80 100 90 105 100
Rh 6.0 7.0 6.8 7.4 8.S 6'.8 8.8 9.fJ
5r 221 296 256 249 284 268 293 285
Zr 25 36 22 33 32 31 31 3(;
Nb <1 <1 <1 <1 <1 <1 <1 <1
Y 8 12 9 11 11 10 10 11
La <1 3 2 2 .2 1 3 3
Ce 5 9 <1 6 8 4 8 7
Nd 3 5 3 3 .4 4 4 4
Se 36 33 34 34 25 31 23 22
V 226 275 209 236 185 .. 211 178 219
Cr 259 50 60 20 23 14
Ni 56 11 1'9 22 9 11 10 6
Cu 79 105 60 74 58 62 98 96
Zn 69 83 72 76 63 74 61 66
Ga 12.5 16.0 14.0 13.5 16.0 14.0 15 .. 5 14.5

1. 51NG0205. KV9271l4. . Lava flow in western bank of Lobo River near falls. Plag 20,
Oliv 2, CpxlO, Opx 9, FeTi < l.

2. 51NGOl15. KV900063. Block on southwestern rim of Hargy caldera (430 m above sea level) .
Plag l~.

3. 51NG0202. KV938085. Lava flow in escarpment on northern shore of Lake Hargy. Plag25,
Cpx 4, Opx 9, FeTi < l.

4. 51NG0122. KV923124. Block in tributary of Lobu River. Plag 14, Oliv 1, Cpx 4, Opx ?"-',
FeTi < 1.

5. 51NG0201. KV937085. Block derived from escarpment on northern shore of Lake Hargy.
Plag40, Cpx 1, Opx 1, FeTi < 1.

6. 51NG0199. KVe34086. Lava flow in escarpment where Lobu River exits from Lake Hargy.
Plag 23, Cpx 1,. Opx 6, FeTi < 1.

7 .. 5INGOl17. KV933093. Block on eastern bank of Lobu River, probably derived from escarpment
above. Plag 41, Cpx 1, Opx 2, FeTi < 1.

8. 51NG0208. KV911143. Lava flow in western bank of Lc..bu River hbout 300 ID south of falls
at breach in Hargy calderawall. Plag 25, Cpx 2, Opx 2, FeTi < 1.

continued on next frame.
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TABLEE3. Mount Ga11oseu10 and Hargy volcano ( continued)

9 10 11 12 13 14

58.7 59.5 60.4 64.8 65~1 65.2

0.50 0.53 0.56 0.67 0.66 0.67

18.1 16.2 16.C 14.0 14.3 13.9

2.20 1.85 1.96 1.78 1.50 2.30

4.90 6.40 6.10 6.10· 6.35 5.60

0.11 0.12 0.14 0.13 0.14 0.12

2.15 2.75 2.3C 1.7~ 1.69 1.68

9.00 8.40 7.• 90 .5.70 5.70 5.30

2.65 2.50 2.55 3.30 3.15 3.35

0.64 0.81 0.77 1.16 . 0.67 1.11

0.07 0.08 O.Go 0.11 0.12 0.12

0.52 0.39 . 0.19 0.63 0.65 0.30

0.12 0.11 0.13 0.09 0,;13 0.20

0.06 0.05 <0.05 0.05 <0.05 0.05

0.12 0.13 0.13· 0.13 0;,12 0.12

0=5

Total 99.84 99.82 99.79 100.·H 100.28 100.02

105 105 125 155 155 160
9.8 11.4 12.4 17.2 17.4 16.8

298 271 284 256 255 256
36 41 45 61 62 63
<1 <1 <1 <1 <1 <1
11 12 12 16 16 17

1 2 3 4 4. 3
4 3 7 8 8 9
3 3 4 6 ~ 5

24 30 27 25 23 24
223 258 246 182 181 166
13 14 12 5

7 12 7 3 2 1
101 85 118 104 90 67

64 77 ·71 83 85 79
15.5 14.0 15.0 14.5 11.0 13.0

Sr

Trace elements.

Ba
Rb

Zr
Nb
Y

La
Ce
Nd
Sc
V

Cr
Ni
ClI

;'
Zn
Ga

-------------------_.. ---~--.--------------------------
9. 5lNG0209. KV9l1142. Lava flow in western bank of, and about 15 m above, Lobu River
at breach in Hargy caldera wall. P1ag 25, C~x I, Opx I, FeTi < 1.

10. 5lNG0213. KV89513I. Lava flow in tributary of Aburi stream below northwestern wall of
Hargy caldera. Plag 12, Cpx 1, Opx < 1. .

11. 5lNGOI23. KV93IOR6. Block near northwestern shore of Lake Hargy. Plag 20, Cpx < I,
Opx 2, FeTi < 1.

12. 5INGOl16. KV9I0063. Block in stream draining southern flank of Mount Galloseu10. P1ag
4, Cpx I, Opx < 1, FeTi < 1.

13. 5lNGOII3. KV884092. Lava flow on western flank of Mount Gal10seu10 (785 m above sea
level). Plag 5, Cpx I, Opx I, FeTi < 1.

14. 5INGOIll. KV887095. Block in stream on western flank of Mount Gallosaulo. Plag 3,
Cpx < i, Opx·~ I, FeTi < 1.



TABLE E4. Mount Bamus

1 2 3

53.9 54~3 55.2

0.41 0.62 O~90

13.8 18.5 18.4

2.80 4.20 2.,85

6.05 4.50 6.35

0.15 0.14 0.15

10.1 3.90 4.30

8.80 8.80 8.95

2.10· 2.80 1.86
0.4('; 0.33 0.37

O.O!) 0.09 0~06

o.f';6 1.09 1.00

0.30 0.47 0.16

0 .. 05 0.05 0.05

0.21 0.13 0.12
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100.0299.86100.00

5 6 '/ 8

55.7 56.7 56.8 56.8

0.61 0.63 0.75 0.64

17.9 17.9 18.7 19.9

2.80 2.20 2.50 1.91

5.90 5.55 5.15, 5.25

0.15 0.1.5 0.1.5 0.14

4.30 4~50 3.35 2.4\5

8 .. 80 8.70 8.55 &.80

2.70 2.55 2.85 2.75

0.46 0.44 0.44 0.4~

0.09 0.09 0.12 0.09

0.28 0.31 0.28 0.40

0.14 0.17 0.12 0.34

0.05 <0.05 <0.05 <0.05 '

0.11 0.11 0.10 0.10

99.99

4

55.44

0.76

, 17.93

3.27
, 4.ll5

0.2'1

4~74

8.21

3.73:

0.37

0~05'

0.03 ,

0.14

0.06

0.05

0.10

99.94

0.01

'99.93100.7299.92100.48

0=8,

Total

81°2
Ti02
A120 3
Fe203
FeO

MnO
\\fgO '

CaO

Na20

K2'9

P20S
S

H20+
H20••

CO2
rest

Trace ~~lemen~s

8a 60 95 70 70 75 80 80 85
Rb 4.6 1.0 4.0 5.6 6.4 7.0 6.8 7.4
Sr 176 260 252 220 224 258 ' 277 241
Zr 33 46, 45 42 52 46 " ' 54, ' 52

Nb <1 <1 <1 <1 <1 <1 <1 <1
y la 18 '20 12 16 13 14 16
La 2 2 3 1 2 <1 2 2,"
Cc 5 8 5 6 11 8 10' 6
Nd 3 '5 6 4 5 5 !i ' 5
Se 35 31 30 28 31 23 21 24
V 222 ' 242 ,213 ' 203 204 167 159 165
Cr 590 57 6 19 la 63 12 8
Ni 170 20 8 7 9 17 6 5
Cu 64 7: 102 39 64 '44 37 75
Zn 74 80 84 73 72 61 65 60
G~I 12.0 16.5 18.0 15.0 16.0 14.0 15.5 15.5

Samples 4 and 12 and theirrnajor-element analyses supplied by VOR.

'I. 51NG3006. KV973246. Lava flow in Bia River about 200 rn above sea level. Plag, 1,
01iv 2, Cpx 6, Opx 12., '

2. 51NG0193., LV017245. Lava flow in gully parallel to, and a few 100 m north of; much
deeper gorge near br~ak in slope of western flank. Plag 27, Cpx I, Opx 4, FeTi< 1.

3. 51NG2604. LV009187. Lava flow in tributary of Bal1rna RiveT. ' P1ag 25, Cpx < 1, Opx 1,
FeTi < 1.

4. 75710019. LV04925l. Lava 100 rn northeast of top of summittholoid. P1ag 19, FeT! < 1.

'5.5J.NG3020. KV994249. Lava flow in Bia River about 400 rn abo,,:e sea level. Plag 21,
Oliv < 1, Cpx2, Opx 8, FeTi < l.

6. 51NG0174A. LV046252. Block beneath lava flow in western wall of summit crater. P1ag 29,
01 < 1, Cpx 2, Opx 8 , FeTi 1.

",7. 51NG0166. LV049254. Lava flow in northern wall of summit crater. Plag ~S, Cpx 2, Opx 7,
FeT! 1.

8, 51NG019lA. LV018243 , Block beneatu precipitous fall just above head wall of deep gorge
rna~king break in slope of western f1ar:k. Plag 36, Cpx <1, Opx 3, FeTi l.

" continued ':>n next frame.
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TABLE E4. . Mount Banuis (continued)

12

58,.40

0.63

··17.95

2.62
5.05 .

0.17

3.38

8.03
.. <2'.9/J

0.47

0.12
·0.01

.0.14

0.0.4

,0.05

0.09

100.05

.11

0~21

0.08

<0.05

0.10 .

58.3

0.72

19.5,
·1.70

4.55

0,.12

,·1.86

9 .• 35

2.80

0.53

0.09

99~91

2.90

8~.80

2.70

0.34

0.09.

5'1.3

. 0.58

18.1

2,;55

5.55

0.15

0.42

O~28

<0.05·

O~13

99.89

57.0

0.62

19.8··

1.78

5.30

0.13

.·2.40

8.90

.2.70

0.45

0~09

0.56

0.25

<0.05

0.11

100.09

8i02
Ti02
A12d~ .

Fe203
FeO
HnO

MqO

CaO

Na20.

K2 0

P2Q5
S

"2°+
"2°­
CO .
. 2
rest

0=8

Total

Trace elements

Ba 85 95 95 .. 85

Rb 7.4 3.6 8.2 8.2.
Sr 239 257 216 262
Zr 50. 51 47 58
Nb <1 <1 <1 <1
y 15 15 15 14
La 3 2 . 2 3
Ce 8 13 3 7

. Nd 5 4 4, 6
Se 22 29 21 18
V 161 259 144 118
Cr 9 26 6 18,
Ni 4 15 4 4
Cu 100 100 64 24
zn 59 78 55 63
Ga 15.5 16.5 15.5 14.0

9. 51NG0195X. LV017243. J,ava flow in northern side of head wall of deep gorge marking
break in slope of western flank. Plag 33, Cpx 1, Opx 5, FeTi L

10. 51NG0195M. LV017243. Lava flow in northern side of head wall of deep gorge marking
break in .slope of western flank. Plag 14, Cpx< 1, Opx 1 ..

n. 51NGOl71.. LV045247. Lava making up knoll . southwest of summit tholoid. Plag 28, Cpx
< 1, Opx <1, FeTi < 1.

12. 75710020. LV047251. Lava 100 m northwest of top of summit tholoid. Plag 25, Cpx 6.5,
Opx3.5, FaTi 1.5.
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. TABLE E5. Moun t U1awan

1 2 3 4 5 6 7 8

. 51°2 51.31 51.41 51~63 51.79 51084 51.92 51.98 52.0

T102 . 0.94 IJ.S:; 0.88 0.74 0.71 0.78 0.72 1.1
A120 3 17.17 17.44 17.01 18.06 17.13 . 16.37 20.31 17.1

Fe203 3.16 3.30 3.30 2.51 2.92 3.77 2.16 6.22
FeO 7.02 7.03 7.20 7.25 ·7.50 6.70 6.23 6.75
MnO 0.19 0.19 0.20 0.17 0.20 0.19 O.lS 0.10
MgO 5~64 5.74· 5.54 5.85 6.32 6.56 3.B7 4.6
CaO 10.70 11.00 10.85 10.98 10.77 1.0.66 11.17 10.0

Na20 2.32 2.27 2.15 2.19 2.20 2.16 . 2.56 2.7

. K;~O 0.33 0.32 0.32 0.32 0.33 0.34 0.37 0.45

P20S 0.09 0.09 0.10 0.09 O.OB 0.08 0.10· <0.1
S 0.01

H20+ 0.26 0.14 0.15 0.16 0.26 0.73 0.29 0.13·
H2(}- 0.05 0.04 0.01 0.07 0.08 0.03 0.08 0.03
CO2 0.76 O<~~ 0.10 0.G8 0.05 <0.02 0.06

rest 0.14 ·0.14 0.14 0.10 0.14 0.14 0.13 0.17

0=8

Total 100.08 100.08 99.59 100.36 100.59 1(\0.43 100.24 101. 35

Trace ~lejflents

Ba 70 70 80 100 65 75 80 95
Rb 4.8 5.2 4.8 4.6 4.6 4.8 6.8
Sr 266 267 25B 314 284 336 272
Zr 24 24 24 19' 21 22 32
Nb <1 <1 <1 <1 <1 . <1 <1
Y . 16 15 14 12 14 13 19
La 2 2 3 2 3 3 3 2
Ce 8 -, 6 5 ·6 5 5 6
Nd 4 4 5 5 3 4 .4 5
Sc 38 37 36 37 38 44 27 4D
V 326 329 316 295 312 333 250 389
Cr 57 81
NI 19 20 19 15 25 38 14 18
Cu 73 81 77 94 73 91 79 113
Zn 89 86 84 89 87 93 70 9B
Ga 17.0 16.0 16.5 17.0 15.5 17.5 17.5

Samples 3, 8, 10;.13, l?,and 19 and their major-elemcant analyses supplied by VOR. All other
major-element analyses from Johnson & others (1972) ..

1. 51NG0059. LV148414. Core of bomb on western rim of summit crater in 1969 (2130 m above
sea level). Plag 7, Oliv < 1, Cpx L

2, 70400505. LV129445. C1ast from c.entre of 1970 nu~e ardente deposit 1 km from northern
limit of .area of complete devastation on northwestern flank. P1ag 11, Oliv < 1, Cpx 1. 5.

3. 75710027. LV151413. Block ejected in October 1973 onto eastern side of s"JIllIDi t area.
Plag 8.5,Ol!v< 0.5, Cpx 1.5, Opx 0.5, FeTiO.5.

4 •. 51NG009B. LV130445. Lava flow in Northwestern Valley in 1969 (570 m above sea level).
Plag33, 011v 5, Cpx 4.

5.' 51NG0158. LV135435. Lava flow in gully on northern side of Northwestern l,falley in 1969
(980 m above sea level ) . Plag 24, Oliv 3.5, Cpx 2.5, Opx < 1.

6. 51NG0077. LV1l8400. Boulder. in bed of Western Valley· (855 m above sea lev~l). Plag 19,
Ol!vI. 5, Cpx 6, Opx 4. ti.

7. 51NG0822. LV061460. Lava flow 1 km southeast of Ulamooa Mission. Plag 35, Cpx 1.5,
Opx1.5.

8.· 73710012. LV055468. Ash from 1973 eruption collected at Ulamona Mission. No modal analysis.

continued 00 next frame.
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TABLE E5. Mount U1awun (continued)

SiC2
Ti02

·A120 3
Fe203
FeO

MnO

MgO

CaD

Na20
K20

P205
5

H20+

H20­

CO2
rest

~ota1

9

52.10

0.75

16.78

3.07

7.32

0.19·

6.52

10.84

2.19

0.32

0~09

0.20

0.03

0.11

0.10

100.61

10

52.3

0.94

18.6

3.35

6.40

0.17

1.60

10.6

2.45

0.38

0.09

<0.01

0.04

<0.01

O.OS

0.15

100.12

11

52.32

0.76

lS.66

3.22 .

0.11

4.69

10.60

2,.48

0.32

·0.08

0.33

0.07

0.05

0.13

99.93

12

52.33

0.73

17.71

4.05

·6.33

0.20

5 .. 54

10.43

2 •.44

0.32 .

0.07

0.22

0.05

<O.O~

0.14

!CIO .56

13

52.4

0.89

18.4

4.20

5.65

0~.17

4.60

10.6

2.45

0.38

0.09

0.01

<0.01

0.02

0.05

0.15

100.06

~-~. 43

0.77

17.80

3.32

6.55

0.1.8

5~17

10.61

2 ~:;5

0.36

0.08

0.19

0.07

0.05

0.14

100.07

15

52.47

0.75

19.!.t;

3.40

5.82

0.],7

~.90

10.76

2.48

0.32

0.09

0.14

0.03

0.05

0.13

100.67

16

52.50

0.76

le 480

3.29

5.92

0.16

4.79

10y67

2.48

0.35

0.10 .

0.18

0.10

0.07

0.13

Trace elelt\~;,ts

Ba
Rb
9r

Zr
Nb
y

La
Ce
Nd
Se
V

Cr
Ni
Cu
Zn
Ga

65

<1
6

3
41

319

38
84
89

SO
5.8

2S7
28
<1
16

2
6
4

33
312

91
20
93
82

16.0

75
4.6

297
21
<1
13

J
5
4

33
290

21
81
81

17.0

70
4.0

·321
18
<1
12

3
6
4

39
319

21
53
87

17.0

85
6.0

296
28
<1
16

4.,
5

30
309
67
19
95
84

19.0

75
5.0

309
22
<1
13

4
7

5
39

322

20
69
85

16.5

75
4.2

,JOl

21
<1
13

2
7
4

3.1
294

22
80
82

17.5

75
4.6

290
22
<1
12

2
5
4

35
301

18
81
78

16.5

9. 51NG0089. LV1414408. Bomb on southwestern flank of younger cone (1930 m above sea
level). P1ag 14, 01iv 3, Cpx 4, Opx < 1, FeT~ < 1.

10. 74710023. LVl1240l. Terminus of 1973 lava flow in Western Valley. Plag 25.5, Oliv 1,
Cpx < 0.5, Opx 0,. 5, FeTi < 0.5.

11. 51NG0065B. L'V122401. Lava flow in Wp.stern Valley (920 m above sea level). PIag 7,
01iv <1, Cpx < 1, Opx < 1, FeTi < l.

12. 51NG009l. LV143407. Lava flow on southwestern flank of younger cone in 1969 (1840 m
above sea level). Plag 13, Oliv < 1, Cpx 2, Opx < 1, FaTi < 1.

13. 74710022. LVl12401. Terminus of 1973 lava flow in Wester~Va1ley. Plag 25.5, 01iv 0.5,
Cpx 1. 5, Opx 0.5.

14. 51NG0156. LV132441. Lava flow in Northwestr..rn Valley in 1969 (710 m above sea level).
Plag26, Oliv 2, Cpx < 1, Opx 1.

15. 5lNG0079. LVl17400. Lava flow (possibly a sill) in Western Valley (810 m above sea
level). Plag 18, Oliv < 1, Cpx < 1, <Jp" < 1, FeTi < l.

16. 5lNG0066. LV124400. Lav~ flow in Western Valley (970 m above sea level). Plag 16,
Oliv <1, Cp" 1, Opx < 1, FE',Ti< 1.

continued on next fr~e.
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TABLE E5. f.1ouht U1awun ( con t i nued)

17 18 19 20 21 22

52.5 52.51 52.7 53.47 54.95 55.48
0.90 0.94 0.85 0.86 0.49 0.52

18.3 17.51 18.6 16.67 17.05 1'1.85
3.70 3.10 3.35 2.17 3.17 3.30
6.15 7.00 6.35 8~04 6.34 4.15
0.17 0.18 0.16 0.19 O.lB 0.14
4.50 5.30 4.55 4.90 5.47 4.75

10.7 10.50 10.6 9.7B 9.82 10.00
2.40 2.40 2.4(' 2.49 2.39 2.53
0.40 0.38 0.40 0.44 0.34 0.39

0.10 ~.10 0.10 0.10 0.C5 0.06
<0.01 0.01

0.08 0.22 0.05 0~19 0.22 0.35
<0.01 0.04 0.03 0.06 0.08 0.11
<0.05 0.09 0.05 ·0.02 0.34 0.03

0.15 0.14 0.15 0.14, 0.13 0.14

o=S

Total 100.05 100.41 100.35 99.52 100.71' 100.40

Trace elements

Ba 90 85 85 95 80 110
Rb 5.6 5.6 6.8 6.4 5.0 5.1i
Sr 238 270 294 288 289 333.
Zr 29 29 31 28 21 27 '
Nb <1 <1 <1 <1 <1 <1
y 16 16 j,6 16 10 11
La 2 3 2 3 2 2
Ce 5 7 6 8 6 4
Nd 5 5 4 5 3 3
Se 32 39 32 35 36 29
V 317 338 320 289 261 282
Cr 66 70
Ni 19 24 18 15 21 41
CU 102 91 85 94 104 99
Zn 84 91 85 88 78 67
Ga 17.0 16.5 18.5 17.0 15.5 14.5

17. 74710021. LV165394. Near terminus of 1973 lava flow on southeastern side of younger
cone. Plag 30.5, Oliv 1,Cpx 3.5,Opx 1, FeTi < 0.5. '

18. 70400504. 'LV129445. Clast from centre of 1970 nuee ardente deposit1kmfrom norther..l
limit of area of complete devasta.tion on northwestern flank. P1ag20.5, 01iv 1.5, Cp:K < 1,
Opx < 1. . '

19. 74710020. LV165394. Near terminus of 1973 lava flow on southea13tern side of younger
cone. Pl~g 30.5, Oliv < 0.5, Cpx 1. 5, Opx L

20. 5lNG0095.LV1294l3. Bomb on western flank of younger cone (1350 m above sea level).
Plag 40, Cpx 3.5, Opx"~.5, FeTi < 1.

'" ' "
21., 51NG0150. LV127460. ''Lava flov: in Northwestern Valley (360 m above sea level). Plag

21, 01iv -< 1, Cpx 4, Opx 2."",
. .. -. - - ..............

22. 5lNG0094.· LV1l7405. Lava f'low in scarp on northern side of W<,H;tern Valley ( 910 m above
sea level). Plag16, Oliv < 1, Cpx < 1, Opx 2.5, FeTi < 1.
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TABLE E6. Mount Likuruanga area

1 2 3 4 5 6 i 8

51.2 53.1 53.8 53.9 54.1 54.5 5~.6 54.6
0.48 . 0.50 0.67 0.67 0.69 0.48 0.61 0.44

15.7 16.9 18.7 18.5 16.8 18.4 17.3 18.2
2.5(1 '.3.10 3.10 2.95 3.40 3.75 3.40 3.15
6.20 6e10 5.55 5.70 6.00 4.95 5.,0 5.55
O.i1. 0.18 0.15 0.15 0.18 0.15 0.17 C.15
·:l.95 6.30. 3.85 3.90 5.65 4.95 5.05 4.25

J1.2· 10.6 10.1 9.70 9.55 9.40 9.55 9.6S

1.53 2.10 2.35 2.50 2.45 2.40 2055 2.50

0.21 Dc 27 0.44 0.36 0.19 0.27 0.24 0.34

0.04 0.05 0.07 0.07 0.06 0.06 0.06 0.06

0.48 0056 0.66 0~86 0.42 0.31 0.43 0.42

0.27 0.24 0.29 0.48 0.39 0.38 0.45 0.40 .

<C.05 <0.05 <0.05 <0'.05 <0.05 <0.05 <0.05 <0.05

0.18 . 0.15 0.15 0.14 0.14 ti,,16 0.13 0.15

O-s
Total 100.11 100.15' 99.88 . 99.• 88 . 100.02 100.16 99.84 99.92

Trace eletr'ents

Ba
.
65 100 110 . 115 115 80 .' 11060

Rh 2.8 4.4 5.6 5.8 .1.0 2.6 2.2 4.6
Sr 245 348 358 351 30;1 354 329 378
Zr 12 19 24 23 21 18 ' 28 19
Nb <1 <1 <1 <1 <1 .<1 <1 <1
y 8 10 11 21 12 9 18 10
La 2. 3 4 4 2 3 . 2 4

Ce 3 6 9 8 7 5 7 4
No 3 :J 3 6 2 3 .5 2
Se 38 34 28 30 35 33 29· .~4

V 234 270 264 261 . 278 ·282 252 231
Cr 374 68 22 22 71 42 24 27
Ni 100 28 14 13 26 30 14 14
Cu 9~ 104 146 99 '49 157 46 180.
Zn 63 70 71 67 77 73 87 69
Gd 11.5 15.0 15.0 16.5 .14.5 15.0 15.5 l5~0

L 53NG08.71E. LV211499. Boulder in st:oeam draining southern flank ot Mount Likuruanga.
PlaglO,Olh- 7, Cpx 14" 0pX <1, FaTi .. 1.

2. 53NG0871D~ LV21149B ... Boulder in stream draining southern flank of Mount Likuruanga.
Plag 19, Oliv 2~5,Cpx lO,Opx 1.5, FeTi<l. . .

3•. 53NG0850B. LV170532. Lava flow in coastal outcrop onwesternside·of .Mount Likuruanga.
Plag 25,Oliv <1, Cpx <. 1, Op,xl.5.

4. 53NG0852A. LVl70538. Boulder on slopeabovl'3 sea-shore on western flank of Mount
Likuruanga. Plag27,Oliv<1, Opx 1. . .

5. 53NG2517•.. LV225540. Lava flow on ridgejo~.ningMolJntLikuruanga and subsidiary hill'
on p.ortheasternflank. P1ag29, Cpx 14, Opx 7 , FeTi < 1.' .

6. 53NG2514A. LV221548.' Boulder in stream onwesterriedge of SUbsidiary hill on north­
easternfl.ank of Mount Likuruanga. P1ag 11, Cpx<l.

7 • 53NGI014. LV1835.69. Lava flbw in coastal outcrop onwe~ternsideofKakolan Island.
Plag27,01iv < 1, CpxS,Opx4, Fe'l'il.

8. 53NG2514C. LV221548~Boulder in stream on western edge of subsidiary hill on
northeastern flank ~ Plag 33, Cpx L 5, Opx 8.5 , Fe'n < 1.

continued on next frame.
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TABLE E6. Mount Likuru ...nga area (cant in ued)

9 10 11 12 13 14

55.2 55.3 58.9 '63.l. 64,.3 64.7

0.5.9 0.50 0.57 0.47 0.46 . O~48

16.2 17.9 15.6 16.9 16.7 15.7

6.05 3.35 2.90 3.75 2.30 3.65

3.20 5.00 5.30 1.36 2.80 1.95

0.17 0.15 0.14 0.14 0.13· 0.13

4.2:') 4.25 4.05 2.55 2.40 1.95

7.25 9.30 8.05 5.05 5.80 5.20

2.85 2.75 . ·2. BD 3.75 3.75 3.50

0.55 0.46 0.71 0.63 0.71 0.93

0.06 0.07 o. ~,o 0.08 O~08 0~07

1.62 0.43 0.49 0.42 0.42 0.76

1. 74 0.31 0.23 0.51 0.19 0.88

<0.05 <0.05 <0.05 ·<0.05 <0.05 <0.05

0.13 0.14 0.18 0.11 0.11 0.11

0=8
Total 99.86 99.97 100.02 99.82 100.15 100.01

Trace e1eIrents

Ba 160 140 185 210 210 240
Rb 7.2 4.6 11.0 5.4 7.8 13~ 2
Sr 259 372 .384 298 319 308
Zr 2A 26 ·34 60 60 55
Nb <1 <1. <1 <1 <1 <1
Y 15 12 12 14 12 15
La 3 4 3 4 4 5
Ce 7 10 10 12 12 10
Nd 4 4 5 6 5 4
Se 23 26 28 16 14 17
V 187 230 340 92 116 lQ3
Cr 9 29 ·34 15 13 9
Ni 9· 19 23 7 5 4
Cu 172 111 163 33 27 52
ZIi 52 68 . BD 58 52 49
Ga 14.5 15.0 . 14.5 14.0 13.0 13.0

-.-
. .

9. 53NG0857B. LV168567. Xenolithin lava flow represented by sample 6. Plag 25, Cpx4,
Opxl, FeTi 2.

10. 53NG0850A. LV170532. LavA. flow in coastal outcrop on western side of· Mount Likuruanga.
Plag26, Cpx < 1, Opx2.. .

11. .... 53NGl037... LV2l0538. Dyke in northeastern wall of crater of Mount Likuruanga (380 m
above sea level). Plag 9,Cpx<1,Opx 2.

12. . 53NGIOlOB. . rN193572. Block on east~rn coast of Kakolan Island. Plag 28, Cpx 4, Opx 1,
. FeTi!. . . .

13. 53NGI015~ LV186575. Block on northwestern coast of Kakolan Island. Plag 30, Cpx 4,
Opx· l,Fe'ri 1.

14. 53NCt0857A. Lvi68567. Lava flow in coastal outcrop south-soutnwest of Cape Deschamp,
.on northern sideo! satel!]. te cone. Plag 22, Cpx 4.5, Opx 2, FeTi 1. 5.
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TABLE Fl. Mount KrumJl1e1 area

1 2 3 4 5 6 7

SiO .... 53.0 53.5 53.7 54.5 54.5 54.8 55.2.. 2 .
Ti02 0.50 0.62 0.38 0.36 0.45 0.43 0.44

1\12°3 16.6. 17.1 17.0 16.0 18.5 17.6 18.3

Fe203 4.20 4.05 4.00 3.15 .3.85 3.85 2.60

FeO 5.25 5.10 4.85 5 .. 40 4.70 5.40 5.60
r1nO 0.21 CI.1S 0.15 0.15 De15

..

·0.16 0.15

M~O 6.20 5.45 6.65 4.95 4.85 4.90 4.60

CaD 9.30 10.4 10~4 9~55 9 • .55 9.20 9.45

Na20· 1.81 2~10 1.83· 2~15 2.30 2.10 2.05
K20 0.43. 0~44 .0.23 0.42 0.41 0.41 0.34

P205 0.10 0.11 0.07 0~O8 . ·0.09 O~OT ·0.07
S

H 0+ 2.10 .0: 73 ··.0.472.
H2O- 0.10 0.15··· 0.42

CO2 < 0.05 . 0.03 <0.05
0.15 . ,0 ~15

..
0.15 0.15

Traee,p..leJrent s

Ba 125 100 65 85 90
Rb 5.2 6.6 .. 2.4 4.4 4.4 .•
Sr 335 439. 361. 424 452
Zr 3S .33 21 22 25
Nb <1 <1 <1 . <1·· <1 <1
Y , ~ 14 9 11 11 14-"
La 3 4 3· 4 3 .4·
Ce 10 12 6 10 7 10
Nd 5 5 3 4 6 5
Se 37 36 36 .. 32 30 34
V 245 269 231 243 ·253 256
Cr 56 54 126 71 53 45
Ni 24 '~,C' 48 :n 29 25"'- ...
Cu 107 103 89 98 61 .. 97
Zn 83 81 71 ·;r6 73 81.·
Ga 14.0 1'1.5 14.0' 15.0 t 15.5 15.5,

1. ['lNG0269. JU752944. Lava flow in streaJl1 running between north-south l'idgeseast ~f
Mount Krumme1 (200 m aoove sea level) .!>lag19,.Oliv3, Cpx 8 ,Opx 2.

2. ·SlNG0270B. JU7S1944.Bo~ld~rin streamrunning~etweennorth-sl:>uthridges east of
Mount lCrumme1 (215rn above sea 1evelJ~ Plag :11, OUy < 1, Cpx2, Opx<l.

3;siNG0277.. JU702936. .Lava flow in gUlly on south~rn f1 ankofMount Krummel( 410 ID
above sea level) •. Plag14, 01ivI, Cpx6,. Opx3. . .

. 4. '.. SlNG0276 . JU702936 .. aoulder in gully on southern f.iank of Mount Krumme1 (420 ID
above sealevelJ. P1ag 27, Cpx 5, Opx '7.

S. 5lNG0279.JU704937.Boulder in gully on southern flank of Moum; Krummel (425 an above
sea level ) ~'. Plag· 24,. OHv < 1;. Cpx .3, Opx 3 ... ··.·· .

6. SlNG0274 ~ JU701935.. Lava flow in gully ori southern flank of Mount Krummel (33Sm
above sea level). J?lag 28,. Cpx7, Opx7. . .

. ;,7•... SlNG0283. . JU6999l6 ;, Lava :flow near thermal area south of Mount Krumme1 ... (75 ID above
. sea level). - . Plag 29, Cpx 2 ,Opx 5. .
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TABLE F2. ~':;c.Int ou Faure

1 i 3 4 5 6 7 a

57.2 57. i 58.0 58.3 59.0 62.6 62.e 63.4

0.57 0.1 6 ' 0.53 0.46 0.45 O.SO 0.38 0.37

17.9 15.4 15.7 15.9 19.9 17.7 16.3 16.3
3.90 3.20 3.10 3.65 1.42 ' 3.30 2.65 3.80

4.00 4.40 3,,25 3.75 3.35 1.71 2.15 1.73

0.14 0.14 0.12 0.13 0.12 0.08 0.10 0.10

3~75 5.25 4.80 4.70 3.10 1 .. 81 2.80 2.40

7.45 8.40 B.7~ 8.15 7.20 5.90 5.~0 ' 6.00

2.75 2.50 2.85 2.85 3.20 3.45 3.15 ,3.05

0.66 0.84 1.11 0.88 0.80 LID 1.24 1.15
0.11,) 0.09 0.18 0.13 0,10 0.13 0.10 0.10

0.60 0.95 O.6~ 0.45 0.41 0.62 1.02 0~76

0.60 0.67 0.75 0.47 0.97 0.74 1.27 0.71

0.03 0.07 0.03 0.04 0.18 0.07 0.20 0.05

0.14 0.17 0.18 0.15 0.15 0.14 ' 0.14 ' 0.14

O=S

Total 99.79 100.14 100.04 100:,01 100.35 99.,85 100.20, 100.06

Trace elelTlents

Ba 115 140 155 140 150 185 180 ' :1.90
Rb 9.2 11.2 12.8 11.8 11.8 17~ 2, '17.6 17.6
Sr 477 429 625 441 560 ,499 484 480
Zr 43 ~5, 59 49 50 ' 71 54 57
Nb <1 <1 2 <1 ' <1 2 <1 <1
Y 23 50 13 13 9 14 8 9
La 7 9 12 6 5 7 5 7
Ce 12 '14 29 11 13 2:i 13 15
Nd 10 21 15 8 6 8 5 7
Se 25 30 25 25 20 15 18 16
V 203 184 190 177 180 113 i55 136
Cr 9 127 66 96 13 13 13 15
Ni 7 24 23 19 13 7 7 7
Cu 77 76 83 71 57 86 42 42
Zn 64 74 63 65 62 59 52 '57

Ga 16.0 14.0 15.0 14.5 16.5 ' 16.0 ,13.5 14.5'

------------------------------_......-----------'----------
L 51NG2683E. JU803860. Bculderin stream on northe~?n flank. Plag, 24, 011v< 1,
Cpx5 ,Opx 4 , Fe'i'i L

2; 51NG2699. JU825830. Boulder instrearn oneast'ern flank. Plag2'2" 011v < 1, Cpx 13,
Opx 3, FeTi 'I.

3. 51NG2685A. JU827852. Boulder in Tuveni Creek behind Kimbe. Plag 23, 0" v < 1, Cpx 10,
Opx 2, FeTi'1.

,4. ,5lNG2685B. JU827852 Boulder in Tuveni Creek behind Kimbe. Plag 23, Cpx 11, Op" 3,
FeTi 1.

5. 51NG2683D. JU803860. Boulder in stream on northern flank. Plag 18, Cpx 1, Opx 2,
FeT! <1.

6. 5lNG2682. JU802852. Lava ,flow in streaill on northern flank. P1ag26, Cpx 2, Opx ~:
, FeTl<'l.

7. 51NG2683C.JU80~JB"30i. Boulder in stream on northern flank. Plag 33, Op,.; :i, Amph 8,
C'ltz 2",' FeTi 2.

3.51NG2683A. JU803860.Boulder in stream on northern flank. Plag 34, Cpx < 1, Opx 2,
'Amph 8 Qtz3, FeTil.
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TABLE F3. Mount Wage

Si02
. Ti02
1\12°3

Fe203
FeO

MnO

MgO

CaO

Na20

~20

P205
S

H2 0+

H2 O­

CO2
rest

1 2

53.5 57.2

0.66 0.65

16.9 16.3

4.00 4.05

4.95 4.65

0.15 0.13

5.70 3.90

9.75 8.15

2.30 2.65

0.35 .0.90

0.10 0.16

0.61 0.70

0.71 0.30

0.06 0·.06

0.17 0.19

Trace elements

Ba 95 175
Rb 2.2 13.8
Sr 390 442
Zr 41 67
Nb <1 <1
Y 73 41
La 19 8
Ce 14 17
Ne 20 11
SI,; 32 28
V 265 289
Cr 91 51
Ni 35 30
Cu 107 165
Zli 79 75
Ga 16.0 15.5

o=s
Total 99.91 99.99

1. 5lNG3062A. JU88l834. Bould~r on southern flank. Piag 20, Oliv 1, Cpx 6, Opx 2.

2. 51NG268tj. JU883864. Boulder on headland at coast on north"".,'.. flank. Plag 14,
Oliv < 1, C.px < 1, Opx < 1.
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TABLE F4. Cape Hosk1ns area

81°2
T102
A120 3
Fe203
FeO
HnO

M~O

CaO
Ns20

K20

P20S

H20+

H20­

CO2
rest

O-s
Tots1

1

52.78

0.48
17.76

3.34

6.39

0.1'3.

5.69
10.33

2.23

0.24

Cl 0 17

0.45

0.16

lorJ.20

2

53.85

0.52

17.30

3.58

5.53

0.15

4.82

9.45

2.55

0.56

0.12

0.72

0.15

99.40

3

54.56

0.49

17.79

2.91

5 •. 96

0.15

5.l~

9.94

2.61

0.30

0.12

0.19

0.15

100.29

4

54.74

0.51

17.26

5.26

3.80

0.12

3.75

9.68

2.66

0.50

0.15

2.17

0.14

99 .. 74

5

54.93

0.50

17.59

4.68

4.64

0.17

4 .• 34

8.9b'

2.67

0.49

0.17

0.79

0.15

100.08

6

55.00

0.52

17.26

3.37

5.75

0.16

5.4.2

9.41

2.78

0.46

~1.17

0.15

100.45

7

55.48

0.52

17.48

2.84

5.76

0.15

4.31

8.87

2.96

0.47
0.14

0.20

0.16

~9.34

8

57.13

0.5a

.17.92

2.66

5.86

0.15

2.97
8.40

3.21

0.55

0.15

0.39

0.15

100.13

---------------

Ba
Pb
Br
Zr
Nb
y

La
Ce
Nd
Se
V

Cr
Ni
Cu
Zn
Ca

l~O

1.1
380

21

19

39
285

58
21

105
77
14

125
8.3 .

410
38

16

31
230

54
22
11
74
14

100
2.1

400
27

15

26
240
70
35
89
71
15

120
6.5

420
37

13

27
185

14
13
93
74
15

130
5.7

410
27

14

28
230

37
15

130
RO

15

105
5.2

380
2R

16

26
225
76
34
R8

76
15

145
4.9

400
27

19

31
275

<2
27

115
74
18

140
6.2

435
35

18

24
250

5
12

115
76
16

Lava flow on northeastern flank of Mount MululuEI (315 m above sea
1, Cpx 3, Opx 3, FeTi < ~.

Lava flow on eastern flank of ~ount Lollo (170 m above sea level).

All data from Blake & Ewart (1974) - their loss-an-ignition values are given as H20+ values.
See text for comment on confusion over locality names given below.

1. 68490151. KU147873. Lava flow on northeastern flank of Mount Mu1u1us (245 m above sea
level). Plag 26, Oliv < 1, Cpx 2, Opx 5.

2. 68490077. KU1259l7. Boulder in stream on eastern flank of Mount Oto (90 m above sea
level). Plag 29, Cpx 4, Opx 5, FeTi < 1.

3. 68490003. KU235948. Lava flow on southwestern flank of Mount Lollo (435 m above sea
level). Plag 26, Olive 1, Cpx 3, Opx 5.

4. 68490l7lB. KU080835. Lava flow on soutnern flank of Ko volcano (75 m above sea leveL).
Plag 6, Cpx 1, Opx 1.

5. 6P.~~0152B. KU144866.
lp~dl). Plag 26, Oliv <

€. 68490102. KU249956.
Plag 23, Cpx 2, Opx 3.

7. ~8490047. KU228973. Lava flow un northeastern flank of Mount Kapberg (130 m above sea
levei). Plag 27, Cpx 2, Opx 4, FeTi < 1.

8. 68490013. KU226940. Lava flow 0n southwestarn flank of Mount Lollo (170 m above sea
level). Plag' 22, Cpx < I, Opx 1 ,r:eTi < 1.

continued on next frame.
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TABLE F4. Cape Boskins area (cont in ued)

9 10 11 12 13 14 15 16

57.26 57.5 59.96 61.241 63.31 64.50 65.28 66.9S

0.54 0.50 0.44 0.52 0.40 0.47 0.42 0.41
16.37 16.6 16.20 16.99 15.41 16.00 16.44 15.36

3.83 2.95 3.06 3.37 2.08 2.64 2.81 2.6\

4.59 5.00 4.56 3.25 3.48 3.37 1.91 2.23
0.14 0,,13 0.14 0.14 0.12 0.13 0.13 0.13
3.85 3.85 4.28 2.28 3.66 1.88 1.::S4 1.41
8.33 7.10 7.77 6.19 6.73 5.62 5.05 4.83
2.93 2.95 2.77 3.94 3.23 3.75 . 4.07 4.06
0.83 0.76 0.86 0.d8 1.05 1.12 1.35 1.05 .

0.17 0.10 0' .. 12 0.24 0.13 0.18 O. 2:L· 0.18

1.07 1.62 0.03 0.90 0.02 0.54 0.Ei8 0.26

Si02
Ti02
A1 20 3
FeZ03
FeD

MnO

MgO

CaD

Na20
K20

P205
S

"2°+
"2°­
CO2
rest

0=5

Total

0.14

100.05 S'9.66

0.15

100.34

0.13

100.07

0.13

99.75

0.13

100.33

0.11

99.86

0.11

99.63

Trace elel1lents

Ba 150 155 215 195 215 220 240
Rb 13 12 9.2 13 16 14 11
Sr ·390 305 430 330 385 355 375
Zr 58 53 50 60 72 66 63
Nb
Y 19 16 23 15 23 23 25
La
Ce
No
Se 24 26 20 20 . 19 15 20
V 190 190 135 140 120 76 79
Cr 18 52 5 71 5 2 <2
Ni 13 25 3 19 3 <2 <2
Cu 100 l~li 56 46 53 13 20
Zn 72 69 67 54 68 64 57
Ga 15 14 19 13 16 16 18

9. 68490174. KU083837. Lava flow on southern flank of Ko volcano (115niabove sea level).
Plag 23, Cpx 4, Opx3,FeTi 1.

10. 68490134C. KU070880. Boulder in stream on western fb..lk of Mount Matalelok (70 m above
sea level). Plag 18, Cpx 3, Opxl, FeTi < 1.

11. 68490162. KUl16891. L~va dome on eastern flank of Mount Mf!/.talelok (270 ut above sea
level). Plag 10, OlivI, Cpx 2, Opx 1, Qtz 1, FeTi <1.

12. 68490108. KU231969 •. Lava flow on n:~rthwestern flank of Mount Lollo (70 m a~ov~ sce
level). Plag 18, Oliv <1, Cpx 2, Opx.2, FeTi 1.

13. 68490l59A. KU128895. Boulder. iI'. stream oneaste~;n . flank of Mount MIi:..talelok (125 m
above sea level). Pl~g 21, Oliv .. 1, Cpx 5, OPK 1 ,Qtz2 I FeTi< L .

14 .. 68490154. KU144864. 'four.lgeat lava flow on northeastern flank of Mount Mululus (430 m
above sea level). Plag 19,Cpx 4, Opx 2, FeTi 1.

15. 68490092B. KU084903. BOl~lder in stream on northwestern flank of Mount Matalelok
(305 m above sea level). Plag 21, Cpx 2, Opx 1, FeTi 1.

16. 68490153. KU146866. Lava dome on northeastern flank C'f Mount Mululus (390 m above
sea level). Plag 18, Cpx 2, Opx 1, FeT! 1.

continued on next frame.
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Si02
Ti02
A1203
Fe203
FeO

Hr.IO·

fr'igO

Cb'O

Na20

K20

P20S
S

H2G~

H2O­
CO2
rest

O...S
Total

17

68.16

0.40

15.20

2.99

1.37

0.10

1.43

4.05

3.96

1.41

0.15

0.96

0.12

) 00.30

TABLE F4. Cape Hoekins ar~a (continue~~

18

69.1

o.:n
14.3

1.32
1089

0.08

1.03

3.60

3.95

1.54

0.08

2.41

99.67

Trace elements

Ba 280
Rb 18
Sr 330
Zr 83
Nb
y 19

. La

Ce
Nd
Se 15
v 76
Cr 4
Ni 2
Cu 25
Zn 44
Ga 16

17. 68490164. KU127B84. Lava dome on eastern flank of Mount Matalelok (240 m above sea
leveL). Plag 24, Cpx 3, Opx 1 ~Felri 1.

lB. 68490147B. KUlI6872. Boulder ~,n stream on northern flank of Mo~nt Mululus (320 m
above sea level). Plag 16. Cpx < 1 ~ Opx< I, FeTi < 1. .
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Tl~BLE F5. WU1ai Island

1 2 3 4 5

52 •. 2 52.5 55.1 56.4 56.7

0.49 0.49 O~56 0.50 0.53

18.6 17.9 18,4 17.8 18.8

4.10 4.05 3.25 3.1:; 3.40

5.35 5.45 4.95 5.00 4.10

0.17 0.16 0.15 0.14 0.14

5.55 . 5.60 5.00 4.35 3.05

9.85 10.2 8.65 8.25 7.90

2.20 2.15 3.00 2.80 3.05

0.26 '0.48 0.43 0.49 0.63

0.08 0.08 O.D~ ·0.09 0.10

0.53 O.4l 0.20 0.80 1.42

0 .. 36 0.16 0.45 0.16 0.06

<0.05 <0.05 0.10 0.0.4 0.02

0.15 0.16 0.15 . O~14 0.13

99.89

81°2
TiD~

A120 3
Fe2C3
FeD

MnO

MgO

CaO ..

Na2v
K20

P205
S

H20+ .

"20­
CO2
rest·

()=s
Total

1. 5J.NG0241. KV220077. Boulder on headland on northeastern coast.. Plag 30, 011v4,
Cpx 5. . . .

2. 5lNG0239 ..... KV2l9079 .. Lava flow in coastal outcrop on ~eadland on norther.n side ef
island. Plag'28,Ollv4,Cpx 3..

3.5lNG0236 .. KV2l4078; Lava flow Incoas,\;alou\~cropnear nfDrthwest~rn tip uf island.
P1ag24 ,Oliv<l, Cp"S,OpxlO, FeTi < 1.

4 .. 5lNG0225. KV2l9067 .. Lava flow in coastal out:crop at southern end of bay on .eastern
side of island. Plag 36, Cp~. 2, Opx 4 , FeTi 1.

• ., ' " 'J

5. 5lNG0233.·· KV2l507l. Lava flow sbowing .strong •fissility in coastal' outcrop on
western' side' of island. Plag .27, ..• 01 i v 1,' Cpxl, Opx.2 , FeT! <1.

Trace elements

Ba 75 75 100 90 120
Rb 3.4 4.2 5.B 5.8 6.0
Sr 409 403 413 413 ,433
Zr 23 24 35 38 40
Nb <1 <.1 . <1 <1 <1 .
y 11 10 12 15 13
La :3 4 6 5 4
Ce 6 9 11 9 !3
Nd 4 5 6 6 6
Se 33 35 32 28 24

·v 260 266 . 253 205 177
Cr 56 59 42 32 16
Ni 28 3~ 24 14. 9

Cu 102 159 43 BS 31
Zn 71 70 71 69 62
Ga 16.0 .V;.5 16.5 16 •. 5 16.5

-



-32-

'fABLE F6. CaoeReilnih e:rea

1 2 3

,
. ,

\.:'

Plag ~ 1,

=!oo .
28 ~S·

276
100

<1
26

6
·14

11
14
24

4

<1
8

56

13.0

0.83

0.69

0.06

0.11

·71.4

0.46

14.3
2.55·

0.61

0~08

0.50

2.75
3.90

1. 72
0.12

10()~08

Boulder near lumber jetty southeast of Bakoba Point.

1.15
7.6

358
·31

<1
11

3
9
4

28
211
84

37
94·
72

15.D

56.5

0.47
16.5 .

2.40

5.65

0.15

5.35
8.50

2.40.

0.62

0.10.

0.94

<0.01

0.06

0.15

99.79

35
7~2

263
30
<1

. 21

3
4
5

39
. 285

22
16·
81
83

16.0

55.6

O.fi2

0.34

0.03

0.13

99.8.2

0.51;

·15.7

2.55

7.40
. 0.16

4.85

9.10

2 •. 20

0.52

0.06

0=5

Total

81°2
.Ti02
A1;l°3

Fe203
FeO
MnO

MaO

CaO

Na20 .
K 20

P205
5

H20+.
H

2
O-.

CO2
rest

1. 51NG02l8B.·. KU572970.
Cpx ~ 1, Opx < 1.

2. 51NG3052B. KU495953.· Boulder on beach south of RockPolnt. Plag 2, 011v 1, Cpx < 1.

3. 51NG0220A.KU5l5970. Lava flow in coastal outcrop just eRst of Cape Re11nitz.
Plag 8, Cpx 1, Opx 1,Fe~i 1.

Trace e1erretlt's

Ba
Rb

.. Br

Zr
Nb
y

La
Ce
No
5c
V

Cr
Ni
Cu
Zn
Ga



Si02
Ti02
A1203
Fe203
FeO

HnO

MgO

CaO

Na20

K20

P205
5

H20+

, "20­

CO2
rest,
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TABLE F7. ~olobau and Banban Islands

1 2 3 4 5 6 ./ 8

50.9 53.5 53.6 54.4 54.7 55.9 59.9 ,60.7

0.58 0.59 0.61 0.60 0.57 0.68 0.83 0.84
17.6 17.1 15.9 19.0 16.8 18.2 14.5 15.1

2.80 2.70 3.50 2.70, 6.15 2.75 3.20 7.40

8.15 6,65 5.55 5.80 3.35 5.35 5.45 1.97

0.20 0.17 0.17 0.16 0.17 0.15 0.16 0.16
5.50 5.75 ' 6.70 3.70 5.20" 3.20 2.,50 2.65

10.8 10~ 6 10.6 9.80 . 9.80 9.25 6.25 6.70
1.79 2.05 2 0 10 2.65 2.40 2~90 3.40 3.20
0.19 ' 0.37 0.39 0.41 0.40 0.56 0.84 0.83
0.05 0.06 0.09 0~10 0.09 0 .. 09 0.15 0.16

0.64 0.35 0.43 ' 0.43 0.34 0.56 1. .. 86 o.io
0.69 0~14 0.08 0.29 0.08 ' 0.17 0.66 0.29

<0.05 <0.05 <0.05, <0.05 <0.05 <0,,05 <0.05 <0.05
0.14 0.14 0.15 0.14 0.14 0.14 0.16 ~.17

0=5

Total 100~03 100.17 99.87 , 100.18 100.19 99.90 9S.86 100.27

Trace elements

Ba 50 100 100 100 95 140
Rb 1.8 4.8 4.6 6 .. 2 6.0 8.0
Sr 250 259 296 325 302 ,'303
Zr 15 25 30 32 ' 32 39
Nb <1 <1 <1 <1 <1 <1

'y iD 12 15 15 14 " 16
La <1 3 3 3 4 3
Ce 5 8 6 8 8 10

, Nd 3 3 5 4 4 5
Se 43 35 38 29 32 24
V 347 256 ' 282 265 278 ,'255
Cr 18 85 123 19 35 23
Ni 16 25 37 14 18 14
Cu 146 114 55 101 96 90
Zn 82 68 ' 73' 76 77 72
Ga ' 15~5 14.5 14.0 15.5 15.0 17.0

225
12.6
296

71
<1 ,
24

,'5

15
8

32'

3G1
8
7

186
88

14.5

, . '

L 53NG0839A. LV015542. Block in gully; southern fla.nk of Giwu Peak, Lolobau Island.
P1ag 22, 01iv 5 ,t~.Qx5, Opx<l, FeTi < .~

2., 53NG0827A.KV992524. B6u.lderfrom volcanic rudite in caldera wall on southern sbore
of NamorLake. Plag 26, 01ivI, CpxlS .Op,: 1, FeTi <1.

3. '53NG2523C. KV962561.Block in southern part of Hulu Crater (Moulit Lolobau). Plag 15,
Olivl .5, Cpx 8 , 'Op" 1.

4., ,53NG0832. KV920569. Lava flow in coastal outcrop on western side of Lolobau Island.
, Plag27,Cpx <1, Opx' 1. '.

'5. 53NG0814B. KV906556. Lava flow in coastal outcrop on northwestern side of bill
" southwest of Lolobau Planta.tion. Plag 2'1, Cpx 2, Opx 7.

6. 53NG0835G. LV004585. Boulder from volc.aaic ~udite pn northeastern coast of Lolobau
Island. Plag25, Cpx < 1, Opx < 1, FeTi< 1.

7. 53NG0846. KV992588. Lava flQW in coastal outcrop on northorn side of Lolobau Island.
Plag 2. ,Oliv < 1, Cpxl. Opx < l, ,FeTi < l-

8. 53NGI047C. LV0065l54. BloCk derived frem eastern wall of Lolobau caldera. Plag 4,
Cpx < 1, ,'Opx I, FeTi < 1.

continued on ~ext frame.



Si02
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MnO

MgO

CaO

Na20

K20
P20S ..

S

H20+ .
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CO2
rest
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TABLE F7. Lolobau ana Banban Islands (continuea)

9 10 11 12 13 14 15

62.2 63~9 65~9 68.5 68.8 69.2 69.4
0.91. 0.80 0.67 0.70 0.41 0.74 0.69

14.5 14.5 15.5 13.9 15~S 13.7 14.3
2.20 1.8'. 1.96 1.43 2.50 0.99 1.18
5.45 5 is 3.50 3.:W 1.01 4.20 3.40

.0.. 16 J.15 0.14 0.13 0.11 0.14 0.15
2.20 1.95 1.53 0.96 1.14 1.10 1.13.

5.£15 5.70 4.55' 3.10 4.35 3.80 3~75

4.00 '3.60 4.15 3.90 4.05 4.15 4.35
0.97 0~99 1.05 1.60 1.05 L28 1.20
0.24 0.18 0.18 0.20 0.09 0.24 ~.22

0.95 0.54 '0.40 1. 72 0.42 0~46 0.36
0.15 0.09 0.26 0.33 0.17 0.04 0.03

<0.05 <0.05 <0.05 0.04 <0.05 <0.05 <0.05
0.12 0.15 0.12 0.12 0.11 0.12 0.11

0=8

Total 99.90 . 99.91 99.91 99.83· 100.01 100.16 100.27 .

Trace e1err1ents

8a 235 255 275 335. 285 32"" 315
Rb 15.2 16.2 l6~O 22.5 12.2 21.0 20.5

·Sr 300 278 ·279 246 320 255 267
Zl: 82 85 88 118 59 111 110
Nb <1 1 <1 2 <1 1 ='
y 26 26 27 34 16. 33 33
La 6 5 7 0 5 8 6
Ce 14 16 17 20 15 ~4 21
Nd 9 8 9 11 6 11 11
Se 27 23 20 17 13 19 18
V 92 193 82 21 48 38 19
Cr <J. fl 2 2 4 2 2
Ni 1 4 <1 <1 <1 <1 <1
Cu 4 106 21 4 19 9 5
Zn 102 82 75 95 47 B3 95
Ga 15.5 14.5 13.5 13.5 13.5 13.5 13.5

---
9. 53NG1054. tV03656l. Outer part of. bomb in pyroclastic succession at eastern end of

Loloba:u Island. P1ag < 1, Cpx < 1, FeTi < 1.

10. 53NGl049. KV99l535. Boulder alongside southern edge of early 20th-ce~tury lava flow
Oll northern shore of Namor Lake. Plag 14, Cpx 2, Opx 1, FeTi 1.

11. 53NG0819B. KV955522. Bou1derfrom volcanic rudite pn southern coast of Lolobau Island.
Plag 9, Cpx2, Opxl, FeTi 1.

12.. 53NG0814C. KV906556. Pumice layer overlying sample F7/5. No modal analysis.
13. 53NGI058A. KV83758l. Lava in~u11y on eastern side of Banban Island. Plag 14, Cpx 2,

Opx· < T,FeTi 1.

14.·· 53NGl051. KV985585. Block on northern tip of Loloba'U ca1dera ril1' where it disappears
beneath Mount Lolobau. Plag5, Cpx 1, Opx < 1, FeTi < 1.

15,· 53NG2526A. KV9b1565 •. Block on Malo cinder coneonLo:l<>baucalder.l.floor east of Mount
J~olobau; Plag 7, Cpx 1, Opx. < l, FeTi < 1.
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TABLE Gs1. l-!ounts Gar"'luna and \-Je1eker

... 3 4 5 6 1 8

...

59.6 61.5 61.6 62.7 61.0 68.5 68.62
0.44 0.47 0.50 0.49 0.55 0.54 0.40

15.3 15.5 15.7 IS.3 14.9 14.6 14.09
2.95 3.25 3.15 2.75 2.90 1.80 1.34
4.00 3.20 3.55 3.40 1.85 2.15 2.50
0.13 0.12 0.13 0.12 0.09 0.09 0.09
4.15 3.45 3.30 3.20 1.,~8 1.27 1.62
7.40 6.70 6.55 6.20 4.00 3.60 3.75
2.65 2.80 2.75 2.90 3.50 3.75 3057
1.62 1.91 1.83 1.90 2.75 2.80 2.68
0.10 0.13 0.13 0.11 0.16 0.16 0.10

0.01
1.20 0.34 0.22 0.03 0.35 0.07 0.13

·0.30 0.20 0.16 G.5:! 0.37 0.19· 0.05
0.10 <0.05 0.02 0.05 <0.05 <0.05 0.15
0.16 0.16 Ow16 0.16 0.16 0.15 0.14

".'

1

Si02 57,25

T!02 0.60

A1203 16.52

Fe203 4.36
FeO 4.45
MnO 0.18
MqO 3.75
Cau 1.78

Na20 2.~6

K2 0 1.40

P205 0.13
S 0.02

n20+ 0.40

"20- 0.10
CO2 0.05
rest 0.16

100.11
O=S 0.01
Total 100.10

Trace e1eJrents

100.10 99.73 99.77 99.84. 100.06 99.67 .99.24

Ba 210 235 275 270 295 365 390 380Rb 15.0 21.5 26.5 25.0 28.0 37.0_ 41.0 36.0Sr 565 412 430 . 447 393 430 406 335Zr 45 67 79 .77 84 106 111 108Nb <1 <1 <1 2 1 2 1 1y 14 20 16 16 18 22 20 18La 10 8 9 10 10 11 10Ce 16 7.2 20 23 21 29 29 25Nd 8 10 10 11 11 12 13 11Se 22 26 21 23 21 14. 12 11V 186 175 157 16R 149 92 60 61er 15 49 42 32 31 6 5 26Ni ~l 16 15 13 11 4 <1 6Cu 7(1 80 69 66 14 65 24 26Zn 6'j 64 58 60 59 61 56 40Ca 15.0 14.0 13.0 13.5 13.5 12.0 13.0 12.0

Samples 1 and 8 and their major-element analyses supplied by VOR.
1. 75710022. JU704P74. Fine-grained lava (posSibly a ~enolith) in lava represented bysample Gs1/8, at southern edge of modern cou1~e on Mount Garbuna. P1ag 34.5,Oliv < 0.5,Cpx 13.5, Opx 2, FeTi 4.5.
2. 51NG4004C~ HQ285002. Boulder in st~eam clOSe to road south of Garu village near coast,west of Mount Welcker. Plag 26; 01iv< 1, Cpx 5, Op~ 1, FeT~ 1.
3. 51NG3063. JU765997. Lava flow in coastal outcrop north of KHu village, east of MountWelcker. Plag 26, 01 i v < I, Cpx 10. Opx 4, reTi 1.
4. 5lNG0145B. JI)709974. Boulder in tbermal area east of summit of Mount Garbuna. Plag 28,C~x 6, Opx3, FeTi 1.
5. 51NG3D65. JV740050. ~,ava flow in coastal outcrop southeast of Gari1i village, northeastof Mount Welcker. Plag 23, Oliv, < 1, Cpx 5, Opx 2, FeT,i 1.
6. 51NG0262. JV705004. Boulder on eastern rim of summit crater of Mount Welcker. Plag 8,Cpx 1, Opx < 1, FeTi < l.
7. 51NG3064. JV752033. Lava flow in coastal outcrop north of Patanga village northeast ofMount Welcker. Plag 7, Cpx < 1, Oyx < 1, Ampb < I, FeTi < 1.
8. 75710023. JU704974. Lava at southern edge of modern ~ouJ.~e on Mount Garbuna. Plag 18.5onv 0.5 ,/~P:K :i'e OpxJ.,e ~ph 0.5, .Qtz < 0.5, FeTiL



Si02
1'i02
A120 3
~'~203

FeO

HgU

CaO

Na20
K20

P205
S

';2°+
H2O-'

r.°2 ·
rest

c:.

-36-

TABLE Gs2. Moun t Banqum

1 2 3 4 5 6 7

50.9 59.0 60.6 61.7 61.B 62 .. 0 62.4
0.52 0.51 v.59 0.51 0 .. 50 0.51 0 .. 52

15.6 16.9 15.7 15.3 15.1 15.1 15 .. 4

5.20 3.15 3.35 2.95 3.10 2.05 3.05
4.85 3.90 3 .. 65 3.75 3 .. 65 3.80 3.25

0.10 0.13 0",13· 0.13 .0.12 0.11 . 0.11
6.90 3.40 3~25 3.40 3.40 2.95 2.85

11.7 €~70 6.80 6 .. 80 . 6.55 6.15 6.10
1.69 2.90 3.00 2.90 2 .. 95 2 .. 85 3.00
Q,62 1.34 1.90 1. 77. 2.05 2.10 2.05
0 .. 11 0.14 0.15 0.13 0.14 O.B 0.13

0 .. 82 0.09
,

1.07 0.20 0.29 1.55 0;.91

0.48 0.59 0.47 0.32 a.15 0.26 0.45
·0.05 0.05 0.05 0.05 0 .. 06 0 .. 09 <0.05
0.18 0.17 0.17 0.16 0.16 0 .. 15 0 .. :-::,

100.3899.80100.02100.D799.9099 .. 9599.80

0=5

Total

Trace eleIllents

Ba 130 365 320 280 275 290 310
Rb 8.6 8.8 25.5 25.0 . 25.5 26.0 28 .. 0 .
Sr 560 488 500 465 466 .. 0131 453
Zr 31 83 73 77 78 83 .. 86
Nb . <1 '"1 2 1 . <1 2 1
y 13. 18 15 16 17 16 IS
La 6 10 8 10 9 9 9
c~ 15 . 26 17 22 20 24 23.
Nd 9 ,'11 9 10 11 10 11
Se 42 17 20 23 22 19 20
V 269 129 16fJ 162 166 137 153'
Cr 69 .17 24 27 29 20 . 18 .
Ni 34 8 13 11 13 6 7
Cu 68 71 28 75 79. 45 48
Zn 67 53 60. 58 61 .53 58
Ga 13.5 15.5 1:h5 13 .. 5 13~5 13.0 '.14.0

. . :' , ' .

1. 51NG2'l07A. HQ:216093 .Coarse-grainedxeno1ithin lava' flow rel>resented by sample . Gs2/6
at CapeSche110ng on<westeru.f.lank.,Tota1grafncount: Plag'38;O.dv <1, Cpx 36,Ol>~ 1,
FeTi 2, interstitial material 23. .

2 .5lNG2708. HQ222097. ·Lavaflow,lncoastll.l oU'tcrop on westEi~'n flank,l1orthcastof cape'
Schel1ong. PIag 26, Cpx 10. Opx 2~' FeTi2. .

3,. 51NG2709.· HQ231lll. .Lava flow, inco8istaIolltcropon northwestern flank, south ,of Minda
vil1age.P1ag 23,Cpx9 •. Opx 2,'Qtz'< 1{FeTi2. :

. 4. ·5lNG2713C. H~225080.: Boulder ,'in strE~am'dra.iningwestern flank, southeast of Bagum
village. P1ag20, Oliv< .1, Cpx 8,Opx ~r, FeTi 2.

5. 51NG2713A.IIQ225080. BoulderinstrE~amdraining western flank, southeast of Bagum
vil1age.Plag26, 01iv< 1, Cpx 1, Opx2,FeTi 1. ,

6. 5lNG2707B .. HQ216093. Lavaf1~wi,nc6astaloutcrop at ca.pe Sche11ongon western flank.
P1ag27,Oliv< 1,Cpx:7, Opxl,FeTil.. ,... . .. .

7~' :;51NG2714C"'~HQ238i29 . Bou'lcieraicoist on northwestern flank. PIag 22, Cpx 7, Opx 2,
FeTl,1. . ....,. '



.5!'02
Ti02
A12'':>3

Fe20J
FeO

HnO

MgO

CaO

N820

K20
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S
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rest

-37-

TABLE Gs3. Garua Harhour area

1 2 3 4

57.1 12.19 75.33 75.6

0 .. 50 0.33 0.27 0.27

13.2 12.62 12.58 12.8

3.50 3.14 1.58 0.33

3.85 1.12 . 0.88 0.84

0.14 0.05 0.07 0.07

1.35 0.58 0.24 . 0.26

9.05 2.07 1.25 1.22 .

2.35 3.45 4.02 . :L95
1 .. 26 3.70 3.82 3.B5

0 .. 11 0.02 0.02, 0.03·

0.45 0.56 • 0.31 0~56

0.79 0.24' 0.09 . 0.02

0 .. 10 <0.05

0 .. 21 0.16 . 0.16 0.1~

O"'S

Total 99.96 100.23 100.62 99.92

Trace elements

Ba 215 575 645 480
Rb 17.4 60 55 55
Sr 394 245 200 206
Zr 54 160 150 150
Nb .<1 10 <5 2
y 16 20 20 21
La 6 20 20 13
Ce 16 35 50 30
Nd 9 15 20 14
Se 32 5
V 185 30 35 6
Cr 3~7 5 5 4
Ni 83 ·30 40 . <J.
Cu '14 ,25' 020 3 ,.

Zn 63 35' 40 38
ua 11.5, 10 10 10.• 5

Analyses, for samples 2 and 3 from Lo'tYder & Carmichael (1970).

L5lNG0255 •. JV72312'7. Lava flow·on headlan<i'eastofwharf at, Talasea. Plag8, 01iv 4,
CpX' 10,Opx 1, ,Qtz . < 1 ,.FeTi <1. ,. .

2 •. 279B. JV767200.Lava;francumulodome making up Little Malumalu Island,southeast of
MountLotomgan.Plag,10,Cpx< 1, Opxcl,Amph2, Bicit < 1, Qtz <1, FeT! < L '

3.' 343. JV699139. 'Lavain·roadsideoutcrop3 km west of Talasea.·Obsidian virtually
',free· of visible crystals. " ,. '-., , " '. . .

4.51NG0271. JV709l34.· Lava in roadside outcrop near Bitokara. Obf:;1dian virtuallY fl'ee
ofvisiblecrystal~.
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TABLE Gnl.Norther.n half of Willaumez Peninsula

8

0.30

0.07

58.60

0.89

15.38

·2.22

.6.71

0.18

3.22

7.02
3.84·

1.46
0.25

7

58.56

0.87

15.09

2.16
6.15 .

0.19
. 3.10

6~95 .

3.70

1.33

0~25

0.01

0.14

0.02

0.05

0.17

continued:.)n ne~t f:-ame.

6

58.22

0.94

15.62

2.15

6 .. S0

0.:'.9

3.12
7.05

3.70

1.35

0.25

0 .. 02

0.23

0.03

0.05

0.17

.. 99.89 .

0.01

100.27. 99 ..88 ·99.34 .100.28100.39100.30

220 . 150 255 100
...

245 210 210 345
5 5 15 5 .. 2 .. 15 15.2 16.0 ·15·

..

·540 . 355,· 300 446 480·. 414 412 395
30 30 40 31 ,55 76 78 75
<5 . <5 <5 <1 5 1 <1 5
10 5 20 15 25 29 28 20.
10 15 20 5 20 . 9 8

..
25

40 ·35 40 12 40 22 23 45
20 15 20 8 . 20 12 • 12 25

35 25 ··26·

305 275. ·340 285 300 222 227 235.
90 125 305 55 <5 15 15 15
75 100 105 38 55 .9 10 70

140 175 155· 140 235 . 122 130 155·
75 80 75 75 115 96 99 100
la 15 10 14.5 .15 15.5 16.0 15 .

----_. ---

2 3 4 5

51.40 51.57 ·52;;42 53.5 . 53.83

0.75 0.80 0.73. 0.71 1.01

16~87· 15~91 14.91 15.S 15.42

6~35 2.74 2.30 3.55 5.00

3.74. 7.04 . 7.16 5.80 6.74

0.14 0.17 0.18 0.18 0.20

6.42 6.73· 7.42 6.05 4.36

10.BS 11.74· 10~ 84. .. ~ 10.8 A.83

2.25 ·.2.41 2.36 2.40 ·2.99

0.70· 0~44 0.80 0.51 0.92

0.24 0.11 0.17. 0.14 0.21

0.54 0.35 0.73 0.34 0.44

0.07 0.10. 0.14 0~17 0.10..
0.16..

0.21 0.19 0.,23· 0.17 0.22

10.0 ~5E

TrClce

51°2
··Ti02 ·.·

A120j.

Fe203

FeO

MnO

MetO

CaO

NP.2 lJ

K 20 .

P:l°5
S

. H2 0+ .

H2O- .

CO2
rest

O=S

Total

Nb
Y

La
Ce·

.Nd
Sc
v.

. Cr

Ni.
Cu
Zn
Ga

Ba
Rb

·Sr

Z::'

. Analyses for samples 1-3 , 5., 6,10-12, and 14, from Lowder &Carmicba.cl1 (1970). Samples 6 ...
.a!:;d 7 and theirmajor7"elem~nt.an.alysessupplJ.edbyvan.·.
1. 26:f.· c1V735255. Lavaflow.on·northern flank of Mount LuligL Plag 26, 01ivI, Cpx 5 .

.. 2 .... 311. .. JV772373·~ .. ·:Lavaflowon southern slope of wedge of ancestral mountain, north of
Moun1;.Langalanga. Plag 3 ,C;>x 3. .. . .. .

3. 296B.JV794425. I.~va fi~won~estern scarp of Mount Benda about 50 m above and to the.
east of sborelineof Lake Dakataua.. Plag 5, Oliv2, CpxS. .

4. . 51NGO~59.JV820378. Boulderfl'om southernwal1 of the more easterly of the breached
,twin craters at southeastern corner of. Lak.a Daketaua. ·Plag 9, Oliv 1, Cpx 7. .

5. . 339> JV'751458.. LavaflQW in coastal outcrop forming small peninsula 3 km west of Cape
. Hollmann.> Plag<l, Gpx< 1,0px < 1, FeT:t<1. . ... .

6~ ·757i(l26.. JV79l403 .. Late19th-centurYlaVa .flowfrom·MountMalala, about 500 m'··e-g.st of
. source ~ .:-e a... Pla.g 17. 5,.. Cpx 6, Opx 1, .FeTi 0 .. 5. .

··7.,7571( JI8>,. JV787104. Lava at source area of late 19th-century lavaflow from Mount Malala.
Plag ·18 5,Cpx 4,OpxO.5, FeTi 1. .'

a.114.>Jv799397.. Late 19th-centuryla.va flow. from .lrf0l.lntM=:tlala, from Jron:t of boutheastern
:'.lobe!:'.' 11a:g'~2Cf,'Cpx3,·Oj;>x3,FeTi2.··· .....



8i02
. Ti0

2
'

A12 0 3 .

Fe203.
FeO

MnO
MaO

CaO

Na20

K20

P205
S

H20+.
H 2O-

. CO2
rest'
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TABLE Gnl. Northern half of ~Hl1aulllcz Peninsula. (contil'l:'ed)

q 10 11 12 13 14 g

S8.8 58.93 63.39 . 66.34 66.7 66.91 67.2
0.86 0.62 0.74 . 0.71 0.73 0.53 0.;;'8

15.6 16.87· 15.15 . 14.63 14.6 14.50 .14.41
2.35 2.71 2.12 1.63 1.98 LO'> 1.45
6.50 4.51 . 4.48 3.77 .3.15 4.04 3.5~.
0.18 0.16 o.~i4 0.14 0.14 0.14 '0.13

. 3.15 2.92 . 2.22 1.48 1.46 1.29 1.31
6.90 6.B7 5~33 4.04 3.75 3.76 3.75.

'.3.70 3.68 . 4.07 4.50 4.40 4.65 4.50
.1.26. 1.63 1.fi9 2.14 2~OO 2.22 2.15
.0.25 0.20 0.21 0.21 0.25 0.11 0.24

<0.01 0.86 0.32 O~35 0.75 0.58 0.08
0.22 0.15 0.06 O~12 0.17 0.06 0~18 .
0.05' 0.14· 0.05
0.17 O.lA 0.1'5 .. '0,.14 0.13 0.14 ' . 0.13.

O=S

Totel < 99~99 .100.29 100.27 100.20 100.35 99.97 '.99.80.·

JV801391. Late 19th-centui'ylava flow :from Mount Ma1a1a, from end oflobeat lake level. Plag22,Cpx6, Opx 2, FeTi 1. '........ ..' '.'10. 341. 'HQ323316; ,Lava :f1ow in coastaioutcrop at' Cape Goltz ~n western flank of MountWaugore(Bola)~Plag28, Cpx5,Opx5,FeTi 3; . '... '. . ..... .' .... : '....' .... , ",
11.308 ~'JV745426. L~va flow at northern end of island off westernshoI'eofLake Dakataua.Plagl0, Cpx3,Opx 2, FeTi1. . . . .,
12. 306.JV74141l. Lava flow at'southerneridof iilandoffwes~ernshoreOfLrlkeDakataua.Plag 2, Cpxl. .'. '
13. ,51NG0258A;JV818f,84.· Highly vesicular cla.st from volcanic rudite. in northern wall of. the more easterly of ihe .breached twin craters at southeastel~n corner of. LfJ:eDakataua. Nomodal analysis. . . ". ,'. , '. . . .' '" ..'
14. 319.' JV817383 .. Lavaflowinno~thernwallofthemoreeasterlyofthe-breachedtwincraters at southeasterncorne~"·ofLake Dakataua. Plag6~ Cpx l,Opx <1, Biot< I, FeT!15~5:i~G025a. ·iV808383.Lava:fIOW'in lakesideoutcrop at western .·we13twa:i."~~,in1:() Lake Dakatatia.. Plag 4,CJ.>x2, Opx,<l'F'e'l:i <: 1;

Trace e1eJTlents

Ba 205 320 350 350 300 ·335 . 305Pb 15.4 20 20 25 28.0
.

25 28.0'Sr 409 525 285 270 279 275 . 280Zr 75 70 90 115 123 130 " 127Nb 1 5 <5 ,<5 1 <5 2.,y
'. 28 15 20 25 35 30 36La 9 15 '.' ,25 15 ,11 15 11Ce 23 )0 40 35, 28 35 30Nd 13 20 15 20 17 25 16Se 26, .16- 15V 233 52 65. 49Cr 14 21 <5 2Ni 8. <1 .. 45 2Cu 130 21 35 26Zn '. 97 87 90 87Ga 16.5 14.0 15 :14.5
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TABLB Gn2" Killlbe Island

2 3 4 5

49.2 51.1 51.1 52.6 66.1
0.52 0.67 0.69 0.76 0.51

. 15.3 .·18.5 18.5 18.6 15.1
2.55 3.80 3.60 3.60 3.35
6.70 5.50 6.10 5.75 1.78
0.18 0.16 0,16 0.15 0.11

10.1 5.75 5 •. '~ 4..50 1.79
l3.f~ 10.6 10.5 9.85 4.75
1.51 2.25 2.35 2.75 4.0~

0.19 .0.43 0.42 0.40 1.03
0.06 0.07 . 0.07 O.O~ 0.12

0.60 0.60 0.27' .0.21 0.55
0.2Zi 0.34 0.17 0.61 0.51

<0.05 0.06 <0.05 0.10 0.06
0.19· 0.15 0.15 0".15 0.12

o..s
T~)ta1 . 100.33 99.9B 100.03 100.12 99.93

Trace elements

Ba 30 65 70 85 180
Rb 1.2 4.0 3.4 3.8 10.0
Sr 228 382 385 400 .. 286
Zr 21 20 23 30 102
Nb <1 <I <1 <1 1
y 13 11 12 14 31
La ·1 4 4 4 6
Ce 4 6 7 11 19
Nd 4 4 5 4 11
Sc 42 36 36 31 16
V 258 284· 277 258 93
Cr 386 59 59 23 14
Ni 119 . 30 31 17 . 12
CU 127 66 87 102 27
Zn 65 74 73 70 86
Ga 12.~ . 17~0 15.5 17.0 15.0

1. 51NG0246. KV090238.
OJ{,x < 1; FeTi <1.· .

2. 51NG0248. KV089240.
Opx < 1,.FeTi. < 1 •..
3~5iNG0250A. KV093240.
Opx 2, >FeTi < 1. .

4.. 51NG0242 .. KV093236.
····Ol?x·.·.2, .•.·FeTi •. < ..• 1 .

. 5.5iNG0245A.KV090236 ..
. >~eTL<L

Botilder on western coast of island. Plag < 1, Oliv< 1,Cpx <1,
. . ,'.'

Boulderonnorthwesterll coast of isiand. Plag 29, Oliv 3, Cpx 6,

Boulder on Ilortheastern coast of island.· Plag 35, Oliv 1, Cpx4,

Boulder on southeastern coast of island. Plag29, Oliv 1, Cpx 2,

Boulderonsoutbwestern coast of island.. Plag 14, Cpx 1, .Opx < I,



" . I •
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CaO

Na20
K20

P205
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rest
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TABLE Hl. Une,.! Island

1 2 3 4 5 6 7 8

50.4 50.5 5:~.7 53.7 56.1 57.5 58.0 59.5

0.80 0.68 0.58 1.07 0.90 1.14 0.53 0.80

19~5 15.4 15.3 16.1 16.6 15.6 16.6 ·15.4

2.70 3.60. 2.35 5.30 4.,15 5.15 3.05 3.70

6.60 5.60 6.00 5",00 4.60. 4.25 4.10 4.05

0.16 0.17 0.15 0.1~ 0.16 0.13' . 0.18 0.17

4.45 8.55 6.95 4.80 ·3.40 ' 2.40 4.00 2.80

1l.2 12 'l 10.2 9.20 7.35 5.75 7~35 5.65

2.65 2.05 2.75 3.0S ····j~85 3.7S 3.65 4.00

0.59 0.41 1.12 ·0~93 '1.64 . 1.78. 1.72 2.30

0.15 0.09 0.\7 0.23 0.28 0~40 O~23 0.28

0.54 0.37 O.~'O 0.15 .0~32 0.77 0.03 0.50

0.18 0.17 l'~O2 0.31 0.28 1,,0~ 0.15 0.52

0.05 <D~05 . <0.05 0.07 0~05 0.,03 <0.05 0.05

0.16 0.17 0.18 0.20 0.17 0.18 0.17 0.16

o=s
Total, 100.13 99.76 99.77 100.29 . 99 .8~ ~9. 87, 99.76 99.88

Trace elements

Ba 80 60 115 115 175 205 175 230
Rb 8.6 4.8 1'1.6 14.8 17.8 26.0 30.5 34.5
Sr 520 319 406 358 416 404 465 325
Zr 48 40 76 88 113 130 113 163
Nb 2 1 2 3 4 4 3 5
y 18 16 19 27 32 42 23 4C
La 6 4 9 9 12 17 13 16
Ce 17 10 22 23 29 37 29 38
Nd 9 6 11 13 17 . 22 14 20
Sc 25 41 28 35 28 28 19 20
V 241 252 198 316 235 247 161 147
Cr 15 201 194.. 23 11 5 44 20
Ni 18 75. 57 25 9 4 19 9
Cu 77 82 7" 354 ·106 86 108 58·0

Zn 70 64 61 93 86 108 61 74
Ca 17.0 13.5 14.5 16.0 17.0 17.0 15.5 16.5

1. 48NG0022 .. H485615. Boulder on northern side of Duaga Island (ifJ1et off e:ast-northeastern
coast). Tota1g:raincount: Plag 61, 01iv3, Cpx 11, !t'eTi 1, interstitial material 24.

2. 48NG0006. H464626. Block on 110rtheastern rim of caldera. P1ag 12, 01iv 9, Cpx 13.

·3. 48NG0500. H43357T. Lava flow in coastal outcrop at Bali Harbour wharf. Plag 17, Oliv 3,
Cpx14, ·Opx 1, FeTi 1. .

4. 48NG0013. H408597. Lava flow in coastal outcrop on western side of island. P1ag 1, Cpx
cl; FeTi < 1.

. 5. 48NG0509 . H467590. . Boulder 011 southeastern flan}. of Tamangoni volcano. Plag 7, Oliv < 1,
Cpx 2 , . Opx .~ 1, FeTi < 1.

6. 48NG0020. H469626. Lava flow in coastal outcrop on northe~stern side of island. Plag < 1,
Cpx·< 1, FeT! <. 1.

"1 • ""."".

7. 48NG0505. H451605~ Lava flow on eastern flank of Kumbu volcano. Plag 28, Oliv 1, Cpx 7,
Opxl, FeTil.

8.~48NG0520.H459577. Lava flow in coastal outcrop on southeastern side of island. Plag 19,
Oliv <1', Cpx 6, Opx 1, FeTi 1.

continued on next frame.
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TAELE HI. Unea Islane (continued)

9

Si02
Ti02
A120 3
Fe203
FeO

r-ooO

~qO

CaO

N'32G

K20

P20S

S

"2°+
!120-

CO2
rest

o=S
Total

fiO.]

0.36

10.4

3.15

3.30

0.14

3,15

6.25

4.00

l.ql

0.25

0.27

0.27

0.05

0.16

Qc).76

Treee e:letT'ents

Ea
Pt:­
Sr
Zr
Nh
y

La
Ce
Nrl

Se
V

Cr
Ni
Cu

Zn
Ga

200

34.5
4()['

126
4

25
15
33
15
16

128
32
13
75
56

15.0

9. 48NG0523. H4386l8. Lava flow just inland from Tamt ,ram Bay. Plag 31, Oliv I, Cpx 5,
Opx I, FeTi < 1.
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TABLE il2. Garove Island

150'
16.0
184
264

10
65
i5 .
43
24

'16
49
<1
<1

5
104

'19.0

95
7.6. '.

210
130

4
37

9
'27.
·14
24 .'

194
22
18

.25
87

18~5

5 6 7 8

55.2 55.4 63.4

1.55 1.38 1.29

15.6 16.4 15.0

2~95 3.00 '1.80

8.10 6.10 5.30

0.21 !'l.2J 0.17

3,45 4.35 1.79

'7 • 3.~i·. S.10. 4.40

3.80 4.95

0.53 1.29

0.17 0.39

0.13

0.21
. 0.02

0.12

432

52.6 .

.1.42

15.7

2.10

1

. Si02 .

Ti02
A120 3
F~203

FeO

~'nO

.Ba
Bb
.Sr
Zr

. Nb

Y

La
Ce
Nd
Se
V

'. 1. 48NG0572.~886797..···B16ck:.inVolcanicruditein coastal outcrop at Island Cape.
Plag<l ,Oliv.<l. .

:' .',. . .
2. . 48NG0033. . H7908l5. 'Lava-flow in coastal. outcrop at. Langu' Anchorage. :plag 5, Ollv 1, .

Cpx I, Opx <. 1, FaTi <1..

3. 48NG0036~·H780851. Lava flow in coastal outcrop on northeastern side of Papua Bay.
Plag 7, 01 iv< T,Cpx. 3.

4. '. 48NG0537; H813833.· Dyk3 on southwestern shore of Johann Albrecht Harbour. Plag< 1,
Cpx < 1.

. .

5~ 48NG0556. H854810. Lava .flow in coastal outcrop at East Entrance Cape. Plag < 1,
Oliv. < 1, Cpx<l , FeTi < 1.' . ". . .' '. . .

6. 48N50538. H8l0838. Block on western shore of JohannAlbrecht Harbour, derived from
. lava flow in upper part of' caldera wall. . Plag <1, Cpx " 1 ,FeTi< 1. .'

7. 48NG05.59.. H838818. Coarse-grained xenolithin, lava flow in coa.stal outcrop north-northeast
of West Entrance Cape.. Total grain count: Plag '74, Oliv <1, Cpx + Opx 21, FeTi 3,
int~rstit~al~ateriaI2. '. . .'

. 8~48NG0549.· ·H851835.Lavaflow'a.teasternehd . cif isla.nd off. eastern shore of Johann
Albrecht Harbour. Plag 9,Cpx 1, 0Pd: I, FeT!<.l.

continued on next frame.
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TABLE H2.· Garove Island (continuec)

9 10 11 12

63.9· 64.6 64.9 70.3

1.28 1.20 1.25 0.66

14.3 14.6 14.3 13.4

1.25 1.60 1.40 0.9D

5.60 4.80 4.75 . 3.00

0.19 0.19 0.20 0.15

1.69 L85 1.51 0.73

4.50 4.10 4.05 2.60

5.15 5.10 5.50 5.70

1.21 1.25 1.21 1.68

0.39 0.27 0.34 '0.14

<O~Ol· <0.01 <0.01 0.11

0.19 0.30 0.19 0.'5

<0.05 <0.05 <0.05 <0.05

0.13 0 0 13' 0.13 0.12

Total 99.78 99.99 99.73 99.74

Trace elEments

Ba .165 i60 160 215

Rb 20.0 20.5 19.2 26,.0

Sr 170 15.3 177 129

Zr 293 273 286 307

Nb 11 Hi 11 12
y 69 nO 67 62

La 15 14 14 17

Ce 44 40 .~~ 48

Nd 28 23 2t> 25
Se '17 13 16 13

V 5:2 66 42 11

Cr <1' 11 1 1

Ni (1 5 <1 <1

CU ~. 17 6 4

Zn 106·
.,

86 104 83
Ga 19.~ 18.5 19.0 16.0

.--:-.

9. 48NG0034. H828809. Lava flow in eoasta1outcrop just west of West Entrance Cape.
';Plag 3, Cpx 1, Opx'< .1, FeTi <1.. .. .

'10; . 48NG0526. , H81882'7. Lava flow on southwestel'u shore of Jobann Albre(.~ht Harbour.
,Plag 16 , 01iv < I, CI>x 3, Opx l, FeT! 2.

11> 48NG0028. ' H836813.Lavaf1owln coastc1.Loutcropnorth-northeast of West Entrance
. ,Cape.Plag 8. cpxi, Opx< 1 , FeTi < 1.

12.,'48NG0532.H826823 .. Laya flow on southwest'arn shore of Johann AIbrechtHarbour.
Pla614, Cpx I, opx ,< 1, FeTi < 1.
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TABLE H3. Nareqa, Wambu, Undaka, and ~fund~a Islands

1 2 3 4 5 6 ., 8
j

47.5 49.6 49.2 49.2 49.6 49.9 51.7 51.8

G.95 1.91 1.15 1.14 1.11 1.01 0.99 1.03

18.4 15.9 14.4 15.0 15.9 16.6 16.9 17.2

6.20 2.40 1.40 3.45 2.30 '2.30 2.95 2.95

3.BO B.85 8.10 6.05 6.85 6.,30 5~75 5.85

0.19 Q.19 0.18 0.18' 0.18 0.17 0.18 0.18

5.80 7.3S 10.9 11.3 10.3 9.15 6.45 5.95

12,.6 11.0 11.4 10.8 10.8 11.1 10.9, 10.6

2.30 2.65 2.15 2.20 2.35 2.40 2.50 2.55

0.72 0.16 0.19 1[).25 0.24 0.21 0.75 0.83

0.37 0.21 0.11 0.11 0.12 0.10 0.18 0.19

0.:17 0,,52 0.28 <Cl.01' 0.18 0.17 0.35 0.36

0.39 0.25 0.20. 0.27 0.12 0.33 0.15 0.16

0.05 0.30 0.05 0.05 <0.05 <:0.05 0.05 <0.05

0020 ' 0.19 0.21 0.2) 0.20 0.18 0.16 0.16

O·~

Total 99.94 100.48 99.82 100.23 100.2,5 99.92 99.96 99.81

Trace elements

Ba 80 45 30 30 35 25 90 100
~b 6.6 2.8 2.4 306 3.0 3.0 12.6 il/J).2
gr 730 113 ~87 174 19R 189 346 375
Zr 64 123 69 68 67 5R 11 72
Nb 1 6 3 3 ~ 1 3 3
y IS 31 21 21 20 21 21 21
La 21 9 4 J 6 3 6 9
Ce S4 25 12 10 11 11 19 17
Nd 26 14 g ., 8 6 10 10
Se 23 36 33 34, 33 35 31 29
V 276 323 230 234 228 225 246' 247
Cr 20 237 535 635 457 3R1 59 31
Ni 11 89) 196 227 170 152 50 38
Cu 116 7~4 86 81 68 73 128 116
Zn 68 9.0 71 70 67 68 66 69
Ga 18.0 1~.0 15.5 14.5 15.5 15.0 15.5 16.0

-----~-----~------------------------------------~------------------~---------------

Lava flow on islet off northeastern coast of WambuIs1and.

1. 48~G0048A. H40S987.Lava flow in coastal outcrop on northw~stern side of
Nareg-a Island. Plag 40, Ollv 3, Cpx 4, FeT! < 1.

2. 48NG0042. H614877. Lava flow in coastal outcrop on southern side of Wambu Island.
Pla~ '1, Ollv 4, FeTi< 1.

3. 48NG0038A. H6l090S. Block in volcanic rud1te at southeastern end of Undaka Island.
Plag< 1, Oliv7.

4. 48NG0582. H706909. Lava ,flow in coastal outcrop on northern coast at eastern end
of MunduaIeland. Oliv 10.

S. 48NG0044., H60S887.
Oliv9, .. FeTi< 1. "

6. 48NG()S92. H69l894. Lava flow in coastal outcrop on southern coast of Mundua Island.
, Plag'13, 01iv'7, Cpx2, FaTi <1.

' ..,. 48NG0605. H66B90S. Lava flow in coastal outcrop on northern coast at western end
of. FdunduaIsland~.Plag~4,Oliv I, Cpx 8.

~-'< 8:~~·48NOO6(if.'H6fioB94~ i"av~'fioW:.i.:n.·c:'~&.~t·~ioutcrop on southern coast at western end
'> of(MunduaIsl'iin~.P]:~g6"Olivl,Cpx< 1.

~.:>.:-;;' "
• """. to'

'" : ':'~: :.' ... '. i ) ". :.: I. ,_;;

~\~1"~; ,';'", ;;:;.~-: ;'.:rj~:,!.>;':::::~;: ...;....,
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