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ABSTRACT

Major and trace-element analyses for 210 island-arc
rocks from volcanoes on New Britain and the Witu Islands are
compiled in 21 Tables. Modal analyses (phenocryst abundances)
and locality descriptions, including grid references, are also
listed. Each sanple is assigned an alphanumeric identification
code that allows its chemical analysis to be found readily. The
coding system is based on the grouping of New Eritain and Witu
Islands volcanoces into five zones, E to H, which overlie success-
ively deeper parts of the New Britain Benioff zone.



INTRODUCTION

This data catalcgue is a compilation of major and

trace-element chemical analyses, locality descriptions, and
modal analyses for 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 basis of an
earlier report (Johnson, 1977) in which they are appended as a
computer printout without locality descriptions and trace-elemnent

analyses.
Sixteen of the 157 major-element analyses were pub-

lished by Johnson, Davies, & White (1972) in an account of the
geology and petrology of Mount Ulawun volcano, and are listed
again in fhis‘catalogue for completeness. Rb, Sr, and Ba values
were also reported for seven of the 16 rocks, but these are
superseded by new determinations presented here. -Major-element
analyses of ten rocks from the 1970 eruption of Mount Ulawun
Were also listed by Johnson & others (1972), and were:consideréd
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 seriés} analyses ol 13 rocks collected between
1973 and 1975 by volcanologists of the Volcanological.Observa—
tory at Rabaul (VOR; a section of GSPNG), during investigations
of'récently active volcanoes (Mounts Ulawun, Bamus; Garbuna,
Malala, and the,volcano inside Witori caldera). These rocks

were not considered by Johnson (1977).
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(3) OAS (other analysed samples) series: analyses of 11

rocks from northern Willaumez Peninsuia and the Garua Harbour
area presented by Lowder & Carmichael (1970), and of 29 rocks
from the Cape Héskins area by Blake & Ewart (1974). These 40
major—-element analyses were 1ncluded 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 overlle success1ve1y |
deeper parts of the New Britain Benloff zone (Flg. 1). ,The n
accompanying 21 Tables of chemlcal analyses are. coded us:ng
the same letters, -H - as preflxes.- Thus, Table F3, for )
eXamnle,'refer¢ 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. Follow1ng is an 1ndex for thL contents of each e"’
‘Table. '




Table‘ Yglcanoés _ Number of Page
samples

E1 Mount Witori>area : 12 12-13
E2  Sulu Range 10 14-15

E3 Mount Galloseulo, and 14 16-17
' - . Hargy volcano o . ‘

E4 "Mount‘Bamus | 12 18-19
E5  Moust Ulawun =~ 22 320-22

'E6  Mount Likuruanga arza 14 E '23;24"‘

Total 84

" F1  Mount Krummel area :" A ‘ﬂ'7  ',.:‘ 255
F2 - Mount Du Fauré ; Y:V “  o ‘8u'_.q 25

'F3  Mount Wago 2 27

F4 Capé Huskins area - "18_‘=~ ;‘28;3d»f “ 

_FS i Wuiai Island BE .’ : j 5 "f’ 31

' F6 Cape Reilnitz area - 3 33

FT Lolobau and Banban Islands"’:l5f . ' 33.34

/

Total =~ ' 58

- Gs1 rfMountS~Gérbuna‘ahd‘Welckerv e  .‘35;» 
Gs2  Mount Bangum 7 3§

'Gss-ff Garua Harbbur area o 4 g7

 Total S 19




Gnl 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, Undaka,
and Mundua Isiands 8 45
Total ~ 29

Analyses Wlthln each table are numbered in order of
,1ncrea31ng Sloz.content ‘and esch sample is coded by us‘ng the
table notatlon followed by the numbe* of the analys1s in the
,table.‘ For example E3/2 is the sernd sample in the thlrd
table of zone E analyses Gsl/6 is tke 31xth sample in the
first table of zone G~southern analyses.‘ '
Two ‘sets of alphanumerlc° follow the analys1s number
g+ the font of each table, the derivation of <che second set,
a grid reference, is explalned onkpage £3,‘ The‘first set,is
the BMR registered sample numbef; except in Tables Gs3 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 twb;‘three, or four alphanumerics‘of:BMR
registered‘numbers‘(D.H.'Blakeg pers. comm,, 1978); these
are presented in full in Tables E1 and F4, and may be recog-
nised by 4 and 9 1n the third and fourth. pos1t10ns (respect-‘
1ve1y) of the reglstered number.' Analyses of all but TWO (E5/2
and E5/18) of the BMR-serles rocks may be recognlsed by N and
G 1n the ‘third and fourth p031t10ns of the registered numbers,
"and those of VOR—serles rocks have 7 and 1 in the third and

| fourth p031t10ns.




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 (Johnson &
others, 1972), which A.J.R. White (pers. comm., 1971) analysed
by mainly X-ray fluorescence speCtrometricetechniques at the i
Department of Geology, Australian National University.(ANU)
Amdel analysed the BMR—serles rocks between 1970

and 1973 by their most accurate availakble methods (a comblnatlon ST

of conventional grav1metrlc, colorlmetrlc, qnd photometrlc
techniQues) They analysed the VOR—serles.rocks between 1974
and 1978 by their H-3 method (malnly L—ray fluorescence spect—'

’rometry), although they used the 1ower—preclslon H-1 method

'for most. ox1de values for sample E5/8

Trace elements .

| The abundaneeS'of'sixteen trace elements in°the BMR ~
and VOR-series rocks have been determlned by X—ray fluorescence~}‘f
apectrometry at the Department of Geology, ANU ,except\f;r_Cr_,
ir several Mount Ulawun rocks, ‘and for Rb, Sr, Zr Nb, and. Y

~in Mount Ulawun samples r5/4 and E5/9 Analytlcal methods are

‘descrlbed by Norrlsh & Chappell (1977) L o .
n ~ The OAS-series 'trace~e1ement values reported ‘here
‘pare those listed by Lowder & Carmichael (1970) and Blake &
Ewart (1974). Trace-element values were not presented by Blake
& Ewart (1974) for seven of their 29.samples (see Tables El1
and F4). The abundances of six trace elements obtained for
the OAS—serles rocks are not reported for the BMR and VOR—
_',serles'rocks as shown in the follow1ng table, where the crosses
;frefer to the elements reported in the three dlfferent Studles._



BMR and VOR samples Lowder & Carmichael Blake & Ewart
’ (1970) (1974)
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: Thlrty—two BMR and VOR—sexles rocks have also been
analysed for Cs, Pb, Th, U, Hf and rare-earth elements (La-Yb)
by sparh~source mass spectrography (Taylor & Gorton, 1977) at
the Research School of Earth Sc1ences ANU.  These results will
be presented elsewhere (Johnson, Chappell & Taylor 1n prep ).

The value recorded agalnst 'rest" for each sample
‘1n the tables is the sum of tracenelement contents expressed

as ox1de percentages.



Modal analyses

Volume~percent phenocryst abundance& 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 Phenocryst mineral

SIS,

Plag Plagioclase

Oliv Olivine

Cpx Clinopyroxene '(including pigeonite)

Opx: Orthopyroxene

Amph Amphibole

Biot Biotite

Qtz - | Quartz

FeTi Opaque minerals (mainly 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 (1974). 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) or a 0.3 mm grid for each sample. No
modal analyses were made for highly vesicular samples E1/9,
F7/12, and Gn1/13; 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 H2/7 are based on

counts of all'phases present, not just phenocrysts.



o
- LOCALITY DESCRIPTIONS

_ Iocalltles for tha BMR-series rocks, except six
,‘from norfhern Willaunez Peninsula and the Garua ‘Harbour area,
are descrlbed and shown on sketch maps in a series of four un-
‘publlshed BMR Records (Johnson, 1970a, 1970b 1971; Johnson &
Blake, 1972). LOuallty descrlptlons for the VOR-serles rocks
were Supplied by C.0. McKee (pers. comm., 1978), and those for
the OAS-series samples aré‘taken from‘Lowdér & Carmichael
(1970) and Blake & Ewart (1974). - |
' The second set of alphanumerlcs 1n the locality
de“griptlons given at the foot of each table is a grld refer—'
ence tzken from one of the following maps, whlch are the most

~recent avallable at the given scales.

Map name and number | ' Description

Riebeck 8887 | ~ o |
Yagi 8986 : 1:100 000-scale maps of Royal

Talasea 8987 ' Australian Survey Corps (RASC),
Ania 9086 : - published in 1975 (series T601,
Bangula 9087 edition 1, Universal Grld)
Ulawun 9187 |

' Lolobau 9188

Vitu Island S400-' , 1-inch-to-~ 4-m1]es~scale map ox
- E14830/60X90  United States Army, publlshed

B in 1944 (s strategic map series,
edltlon‘Z, 10 000 Meter Modif-
ied British Grid)
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- All but one of these maps were published after the
‘samples were collected S0 most sample sites have had to be
relocated, Most grld references are probably to within 100 m
of thevsiteS¢origir.1ly identified in the field, though several
sites:(particulmrl_ .nland:oneS) were difficult to locate with
this accuracy in the first place.. Grid 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. and Lowder & Carmlchael (1970) |
samples were pr0V1ded by C O McKee and G.G. Lowder respect—
ively (pers.'comms.; 1973). S |

Place nsmes glven on the maps c1ted above are
regarded as def1n1t1ve, though they may dlffer from the names
used on older maps., - On the RASC_maps, the named volcanoee

~are referred to as 'Mounts'*v for those that are not named
the names adopted herc are those used in the Records referred

to above, but without the 'Mount' preflx (e g. Hargv volcano,.

Buru Volcano) , v R ‘ _
| | The volcano names used by Johnson & Blake (1972)

and Blake & Ewart (1974) unfortunately do not correspond w1th
the peaks named on the 1975 RASC maps of the Cape Hosklns -
_area, as . shown by the fOllOWlng. ' T T

‘Blake usage o  RASC usageeﬂf
Mululus S ~ Matalelok
Oto | ~ Mululus

'Matalelooh . . 0to
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Also, although the eruptive source of the earliy-
20th century lava flow inside Witori caldera in the Cape
Hoskins area is generally known as Pago volcano, the name
Mount Pago is used on the KASC maps for a prominent pinnacle
of older rocks 4 km east-southeast of Mount Witori, and the
young volcano, which is higher than the pinnacle, is unnamed.

_ The heights above sea level given in'parénthesis
for many inland sample localities are those recorded by hand-
held pocket altimeters, and are not necessarily accurate.
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TABLE El. ofount Witcri area

1 2 3 4 5 6 7 8
S10, 57.33 61.0 62.2 65.80 66.2 66.26 66.28 - 66.43
TiO, - - 0.61 0.53 0.58 0.48 0.48 0.38  0.48 0.47
A1,04 17.58 . 15.1 15.4 - 14.63 14.3 14.60 15.00  15.13
Fe,03 3.27 . . 2.85 - 3.35  1.71 1.24 2.49 1.91° 2.74
Fed . 5.75  5.10  4.50 _  4.35 4.5 2,19  4.22  3.48
MnoO . 0.16 0.13 0.15 0.15 0.12 0.13 . 0.14 - 0.14
Mgo 2.81 3.25 . 2.35 1.57 ~ 1.55 1.36 1.47 ' 1.36
ca0 8,41  6.86  6.15  5.31 7.30 . 4.46  5.15  5.24
Na,0 3.20 3.30 3.50  3.75 . 3.70 3.71 ©  3.94 3.96
K,0 0.51  1.01 0.84 - 0.88 6.93 . 1.13  0.88. 0.90
P,0g 0.16  0.10C 0.14 0.315 | 0.14 0.13 - 0.16 ~ 0.14
0 0.02 0.54  1.04  0.36 0.17  2.38 - 0.12  0.25 .,
HaO- . 0.02 S L » R
co, - S . 0.10 | S o
rest 0.15 o ear S 0.10 0.11 0.11
Total 99.96 99.71 100.20 99.38 100.18 99.34 - 99.86 ‘1on¢35'

Trace elements

Ba . 130 . 160 b 210 . 205 180
Rb . 6.1 . : oo 13.0 e 14 12 13

st 420 o 355 S 310- . 330 - 370

Zr 34 - ' .89 . 48.. . s0 . 58

Nb o . S S T P | -
Y 19 U - 19 200 21
La ‘ e R DR L

ce e e

Nd S L SRR - B . . :

sc L S 21 a7 22 a0

v 240 | 80 S . .56 97 - 94
- Cr . 9 \ A 5. e A < SO

Ni S ek Tk k2 <2

Cu o 5 S e : 14 17 15

zn ' 86 ‘ T 84 : 70 . 76 86

Ga 19 ‘ L 15.0 0 ' 16 18 ‘ 16

Sample 4 and its maaor»element ana1y51s supplied by VOR All other data from Blake & ‘

Ewart (1974) - their 1oss-on-1gn1tlon values are given as H20+

1. 68490025. KU247860. Lava flow at. base of northern wall of Witori caldera (200 m above
sea level). Plag 20, Cpx 3, Opx < 1, FeTi < 1.

2. - 70490548A. KU288802 Boulder in agglomerate at base of southeastern wall of Witori
caldera (60 m above sea level). Plag 3, Cpx < 1, Opx 1, FeTi < 1.

3. 70490579B. KU241861. Lava flow in northern wall of Witori caldera (330 m abnve sea

" level). .Plag 6, Cpx 1, Opx 1, FeTi < 1.

4. 75710021. KU249833 Early 20th—century lava flow near source west of Mount Pago.

~ Plag 6.5, Cpx 1, Opx < 0.5, Fe-Ti < 0.5.

'5.. 70490557. KU244780. Edge of lava flow south-southwest of Mount Pago (45 m above

‘ sea level)' ~Plag 8, Cpx < 1, Opx < 1, FeTi < 1.

6. 68490138 KU322212. - Pumice clast from youngest coarse tephra layer on nor*heastern

_ flank of Mount Witori at coast (1 m above sea level). No qual analysis.
7. 68490031 KU255832. Early 20th-century lava flow from, and to east of,
of Mount Pago (400 m above sea level). Plag 6, Cpx 1, Opx 1, FeTi < 1.

8. 68490033, KU251841. Early 20th-century lava fiow from, and to northeast of, source
‘west of Mount Pago (380 m above sea level). Plag 6, Cpx < 1, Opx 1, FeTi < 1.

source west

ccutlnueu on next frame.
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TABLE El. Mount Witori area (continued)

9 10 11 12
$i0, 66.8 69.1 69.44 75.16
TiO,  0.43 0.35 0.40 0.30
'a1,04 14.8  15.2 14.74  12.84
Fe,04 2.55 1.13 1.73 0.84
FeO 2,23 2.60 C2.71 0 1.25
" Mno . 0.12 0.11 0.12 0.09
‘MqO 1.41 1.03  1.10 0.26
- ca0 4.80  4.35 4.38 2.30
Na,0 3.75 3.70 4.11. - 4.52
K50 S l1.01 0 1.1 1.03 1.34 ,
P,05 0.13  ~ 0.15  0.16 . 0.07 o N
S o . | R
H,04 1.68 0.98 0.33 0.42
H,0- , |
co, . . |
rest. | ~0.09 0.09
O=s ‘ -
Total  99.71 - 99.81 .  100.34  99.48

Trace elements

Ba : 190 - 240
Rb . ' 14 19
Sr o 310 . 250
Zr , 58 82
Nb - ,

s ‘ R 16 20
Lo - . N

Ce

Nd .

Sc R ‘ 15 ' 11
v ' : | . 43 9
Cr ‘ <2 3
Ni ‘ <2 <2
Cu ' 9 5
Zn , 67 52
Ga . 15 12

9. 70490517. KU323852. Pumic clast from youngest coarse tephrs layer on eastern flank
of Mount Witori (10 m abocve sea level). No modal analysis,

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

11. 68490030. KU257829. Lava dome forming Mount Pago (pinnacle inside Witori caldera).
Plag 7, Cpx < 1, Opx < 1, FeTi < 1,

12. 68490036F. KU242860. Boulder iz welded tuff exposed in stream on northern flank of,
Mount Witori (300 m above sea level). Plag 3, Cpx < 1, Opx < 1, FeTi < 1.
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TABLE E2. Sulu Range

1 o2 3 4 5 6 7 8
510, 53.1 53.2 54.8 55.0 55.1 55,8 56.8 68.6
Tio, 0.30 0.33 0.61 0.38 0.43 0.64 0.45 0.22
A1,04 14.7 15.7 18.9 15.7 17.2 18.6 16.5 12.5
Fe,0, 1.91  1.95 2.25 1.94 2.20 2.40 4.40 0.64
FeO 6.90 6.60 6.90 6.45 6.50 6.80 3.80 1.29
MnO 0.16 0.17 0.16 0.16 0.16 0.17 0.15 0.07
MqO 9.20 8.35 3.00 7.05 5.15 2.80 4.95 0.73
ca0 10.9 10.7 9.70 - 10.0 9.85 9.40 8.95  3.40
Na,0 1.58 1.79 2.65 2.10 2.30 2.50 2.45 3.15
K50 0.28 0.20 0.28 0.36 0.46 0.35  0.59 1.06
P,0g 0.63 0.04 0.05 0.06 0.05 0.06 ©0.05 0.04
s , _
H,0+ 0.30 0.49 0.38 0.38 0.58 0.13  0.35  5.45
H,0- 0.22 0.24 0.07 0.19 0.14 0.08 0.24 2.75
co, 0.04 0.10 0.28 0.10 0.07  0.10 0.06 0.15
rest 0.14 0.14 0.13 0.14 0.12 0.13 0.12 6.08
0=5
Total 99,76 100.00 100.16 100.01 . 100.31 99.96 99.85 100.13

Trace elements

Ba 30 35 40 70 80 - 45 85 210
Rb 2.6 1.8 5.0 5.8 6.4 5.2 8.0 19.4
Sr 167 177 256 224 224 " 251 217 204
Zr 14 15 25 31 32 26 37 78
Nb <1 <1 <1 <1 <1 <1 <i ' <1
Y 6 7 11 10 11 11 11 12
La 1 1 <1 2 5 <1 4 ' 4
Ce <1 2 5 6 4 4 5 11
Nd 1 <1 3 4 4 5 4 6
Sc 42 37 35 36 34 35 30 7
\' © 188 187 275 197 205 253 189 30
Cr 283 276 20 208 22 , 7 28 5
Ni 88 87 10 43 19 4 24 1
cu 97 100 128 114 129 202 97 . 8
Zn 68 66 80 68 69 82 69 29
Ga 11.0° 12.5 17.0 12.0 14.0 16.5  13.5 10.5

1. 51NGO217F. XU721953. Block on western flank of Mount Rudkenberg. Plag 2, Oliv 5;

Cpx 7, FeTi < 1. :

2. '51INGO217B. KU721953. Block on westesrn flank of Mount Ruckenberg. Plag 10, Oliv 4,

Cpx 10, FeTi < 1. ‘ : '

36 51NG2649. KU759972. Block on road 750 m norih of Malasi village. Plag 31, Cpx 1,
px < 1. : : ‘ ’

4. 51NG3039B. - KU687950. Lava flow in coastal outcrop south of Lava Point. Plag 14, Oliv 1,
Cpx 14, Opx 5.

5. 5H1NG 3038G. KU703934. Block in prominent gully on western flank of range. Plag 17, Oliv
< 1, Cpx 5, Opx 2.

6. 51NG3028. KU717968. Lava flow in coastal outcrop northwest of Mount Ruckenberg. Plag 29,
Cpx < 1, Opx 2, FeTi < 1.

7. 5ING3035. KU684956. Lava flow in coastal outcrop south of Lava Point. Plag 7, Oliv 1,
Cpx 2, Opx 1. ‘ ‘ o - ‘

3. E1NG3038B. KU703934. ‘Block in prominent gully on western.flank of range. Plag 22, Cpx
<1, Opx <1, Amph 1, Qtz 9, FeTi < 1.

e .

~ . continued on next frame.



- 810,
- Ti0,

B1,0,

Fey0y
FeG.

Mno
MgO
Ca0o
Na,0
K20

. H 0+

Ho0-
CO,
rest

Total

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
0.07
.09

100.15

Trace elements

Ba
Rb
Sr
Zr
Nb
Y
La
Ce
Nd
Sc
v
Cr
Ni
Cu
Zn
Ga

240
24.5
208
86
<1
14
5
11
6
9
33
6
<1
12
35,

11.5
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TABLE E2. Sulu Range (continued)

10

72.4
0.31
13.4
0.88
1.48
- 0.07
0.81
2.75
4,05
- 1.64
0.03 -~

1.98
0.11
0.04
0.08

160.03

230

23.0

260
84

14

T %

30

<1

35
11.5

9. 51ING3032C.

KU692962. Block on beach east of Lava Point. Plag 18, Cpx < 1, Opx < 1,

Amph 1, Qtz 4, FeTi < 1.

10. 51NG3032A.

KU592962. Block oh beach east of Lava Foint. Plag 20, Cpx <1, Cpx <1,

Amph 2, Qtz 13, FeTi 1.
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TABLE E3. Mount Galloseulo and Hargy velcano

1 2 3 s - 5' s R .8
- si0, . 55.6.  55.78  55.9 56.8 57,5  57.8  57.97  58.3
Tio, £.39 . 0.60  0.35 . 0.51 . 0.42 = 0.46  0.40 . 0.49
A1,04 15.1 ~ 17.50  17.2  16.4 . 18.6 17.2  19.27 18.3
Fe,03 2,25 3.63 . 3.00  3.00  2.30 - 2,30 1.99 . 1.75
FeO 6.65 5.75 5.70 - 5.65 . 4.35 5,90 4,95 - 5,50 -
MnO 0.17  0.14 - 0.16 0.16  0.12 - 0.16 0.11 . - 0.11
‘Mgo ©7.45  3.57  '5.10  4.70 . 2.80 3,40 2.5  2.20°
cas0 9.70 9,19 1 9.000 9.35 8.95 '8.65 - 9,35 - 8.75
Na,0 1.89 2.58 2.15 2.0 - 2,70 2,65 2.61 - 2.65
Kp0° ©0.22  0.59 0.40° -~ 0.53 . 0.67 . 0.57 0.60  0.70
P50g - 0.05 = 0.10 0.05 0.07 [/ 0.06 . . 0.06 0.08 . . 0.06
S o . o T ' N ' L
Hy04 0.41 . 0.49  0.39  0.29 0.77 . 0.32 0.22 0.68
H,0- 0.09 0.28 0.39 S 0.14 - 9.44 0.25 0.22 0.30
co, ~ 0.06 0.13 - ¢2.05  <0.05  <0.05 0,12  -0.08 0.05
rest ~0.15 0.14 6.11 - 0.13 = 0.11 0.12 1 0.11 0.12
0=s | S Qo | | g o
Total 100.18  100.47  100.00 99.83 - 99.79  99.96 . 100.247  99.96

Trace elements ‘ o . |
Ba 690 125 70 . 80 100 90 105 . 100"

Rb : - 6.0 7.0 - 6.8 7.4 8.8 ' 6.8 - 8.8 . 9,8
St 221 296 256 . 249 - 284 . 268 293 285
Zr 25 36 22 .33 - . 32 . .3n 31 36
Nb o<1 <1 RS R < CEES SRS B <1 <«
Y 8 12 9 . .1 " a1 - 1. 1w .1
La <1 3 222 o1 .3 3
Ce -5 s <« 6 .8 4 S8 7
" Na 3 5 . 3 3 a4 4 F : 4
Sc 36 T 33 .34 .. 34 - 25 31 .23 22
v 226 - 275 . 209 236 185 U211 . 178, 219
Cr 259 ‘ .50 60 20 23 ' - 14
Ni 56 17 1 22 9 - 11 .10 3 6
Cu 79 105 60 74 58 62 - 98 96
Zn 69 83 7276 63 14 61 66
Ga 12.5  16.0 ' 14.0 = 13.5 16.0 14.0 15.5  14.5

1. 51ING0205. KV9271i4.  Lava flow in western bank of Lobo River near falls Plag 20,

Oliv 2, Cpx 10, Opx 9, FeTi < 1, ~ ;

2, 5HINGO115. KV900063. Block on southwestern rim of Hargy caldera (430 m above sea level).
Plag 13. v , . v » , .

~ 3. 51ING0202. KV938085. Lava flow in escarpment on northern shore of Lazke Hargy. Plag 25,

Cpx 4, Opx 9, FeTi < 1. N :

4, 51INGO122. KV923124. Block in tributary of Lobu River. Plag 14, Oliv 1, Cpx 4, Opx 2,

- FeTi < 1, ‘ ' ' '

5. 51NGO201.  KV937085. Block derived from escarpmeht on northern shore of Lake Hargy.

,PIag 40, Cpx 1, Opx 1, FeTi < 1.

6. 51NGO199. KVe34086. Lava flow in escarpment where Lobu River exits from Lake Hargy.
Plag 23, Cpx 1, Opx 6 FeTi < 1. ‘

7. 51NGO117. KV933093. Block on eastern bank of Lobu Rlver probably derlved from escarpment
above Plag 41, Cpx 1, Cpx 2, FeTi < 1.

8. 51NG0208 KV911143. Lava flow in western bank of Lecbu River ubout 300 m south of falls
at breach' in Hargy caldera wall. Plag 25, Cpx 2, Opx 2, FeTi < 1.

continued on next frame.
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TABLE E3.  Mount Galloseulo and Hargy volcano (continued)

s 10 - 11 12 13 14

Si0, - 58.7  59.5 . 60.4 .  64.8 65.1 65 2
Ti0, 0.50  0.53  0.56  0.67  0.66  0.67
A1,0, S 18.1 . 16.2 . .16.¢ . 14,0  14.3 13.9
Fe 0 2.20 1.85 1.96 f‘v«l 78 . 1.50  2.30
FeO 490 6.40 - 6.10 ~ 6.10  6.35 5,60
Mno’ 0.11 0.12 0.14 . . 0.13  0.14 .. . 0.12
Mgo S 2.15. 2,75 . 2.3C . 1.7% ©1.69  1.68
ca0 . 9.00  8.40  7.90  5.70  /5.70 5,30
Na,0 = 2.65 2.50  2.85 . 3,30 3.15  3.35
K50 0.64 ~  0.81 0.77 1.16. 0.67 . 1.11
P,0Oq . 0.07 0.08  0.66 ~ 0.11 0.12 0.12
s - . S
Hy0+ 0.52 0.3 0.19  0.63 - 0.65  0.30
H,0- 012 0.11  0.13  0.09 .. 0.13 0.20
co, 0.06 " 0.05 <0.05 0.05 g. <0.05  0.05
rest 0.12 . §.13 0.13 0.13 0,12  0.12
0=s | | N } - - o
Total  99.84  99.82 99.79  100.41  100.28  100.02
Trace eiements. ‘ ‘ C , : ' '
Ba 105 105 - 125 155 . . 155 - 160
Rb °.8  11.4 12.4 17.2° . 17.a 16.8
~sr 298 271 284 . 256 255 256
2r 36 a1 45 . .81 62 . - 63
Nb S a <A« <1 - T a . a
Yy 11 12 12 16 1. . 11
La 1 2 3 a a 3
Ce : 4 3 7. 8. 8 9
Nd 3 3 4 & - s . s
sc 24 30 27 . 25 23 24
v 223 258 246 182 181 166
cr 13 14 12 5 |
Ni 7 12 7 3 2 B N
Cu ' 101 | 85 118 . 104 90 - 67
Zn , 64 77 71 83 85 79
Ga 15.5 14.0 15.0 14.5  13.0 = 13.0

9. 5INGO209. 1iV911142. Lava flow in western bank of, and about 15 m above, Lobu River
~at breach in Hargy caldera wall. Plag 25, Cpx 1, Opx 1, FeTi < 1.

10. 51NGO213. KV895131. Lava flow in tributary of Aburi stream below northwestern wall of
Hargy caldera. Plag 12, Cpx 1, Opx < 1. =~ . t

11. S51NG0123. KV931086. Block near northwestern shore of Lake Hargy
Opx 2, FeTi < 1. _ \ : ,

12. 51NGG116 KV910063. Block in stream draining southern flank of Mount Galloseulo.
4, Cpx 1, Opx < 1, FeTi < 1. . »

13. 51NG0113 Kv884092, Lava flow on western flank of Mount Galloseulo (785 m above sea
level). Plag 5, Cpx 1, Opx 1, FeTi < 1. ,

14. 51NGOlll. KV887095. Block 1n stream on western flank of Mount Gallosesulo. Plag 3,
Cpx < 1, Opx < 1, FeTi < 1. o ‘ )

Plag 20, Cpx < 1,

" Plag
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TABLE E4. Mount Bamus

B N R 4 s g 7 8

53.9  54.3 55.2 55.44  55.7  56.7  56.8 ' 56.8
B "0‘41"[' 1 0.62 10.90 0.76  0.61 0.63  0.75  0.64
= 13 8 - 18.5 18.4° . 17.93 -~  17.9 17.9 18,7 19.9
$2.80 420 2.85  3.27 . 2,80 2.20 . 2.50 .01
. 6.05 4,50 .35 o 4.85 'sggo,geg‘°s.55f 5,15 5,25
©.0.15 . 0,14 0.15.  0.21  0.15 0.15  0.15  0.14
S 0.1 3,900 4,30 4074 4.30 4150 3.35 2,45 .
8.80  8.80 8.95  B.21 8,80 . 8.70  8.55  §.80
2.70- 2.80 0 1.86 . 3.73 . 2.70 . 2.55  2.85 2.75
0.46 0.33 0.37. 0.37 0.46  0.44  0.44 . 0.45
0.0 . 0.09 0.06  0.05  0.09 0.09 " 0.12 °  0.09 .
| | 0.03
0.66 1,09 - 1.00 . 0.14  0.28 0.31  0.28  0.40
0.30  0.47 0.6  0.06  0.14 0.17 0.12 - 0.34
0.05 0.05 0.65 ©  0.05 |  0.05  <0.05  <0.05  <0.05
0.21  0.13 0.12 0.10 - . 0.11 0,11 . 0.0 = 0.10
99.94 | | B R
| : - 0.01 . S |
Total 100.48 99.92  100.72 -  99.93 99,99 ' 100.00 99.86. 100,02

. Trace elements o , v ‘ ‘
Ba - . &0 9% 70 . .70 75 8 . 8o @8s
Rb. . 4.6 1.0 4.0 - 5.6°° . 6.8 7.0 6.8 . 7.4
" sr 176 260 252 . - 220 ,,.4,224 .. 258 2777 241
“zr S 133 46 - 45 342} sz ae 54 s2
Nb~ <« <1 B¢ ST & I RS R S SRR IR S ST S
Ly 10 o8 o200 0 1200 1l 13 1 16
La S22 3 2 a2 g
€5 B 5 g gy S8 e L e
NG 3 R O NP SR 5 0 5 g5
- T- 35 31 30 28 31 . 23 20 24
v 222 S242 213 203 204 187 ~159° . - ‘165
Ce. 590 57 6. . 19 10 . 3 12 FR:
Mg o 170 .20 g ST e 6 5
Cu - 64 7r 102 .39 - 64 ‘44 - 37 75
0 74 80 B4 730 12 el 65 60
G4 ’ 12.0  16.3 . 18.0°  ..15.0 16.0  14.0 . 15.5 15.5

»

~4Samp1es 4 and 12 and their major-element analyses supplied by VOR . _ =

. 1.7 51NG3006. KV973246 Lava flow in Bia River about 200 m above sea level Plag 1,

© Oliv 2, Cpx 6, Opx 12,

2. 51NGO193. LV017245 Lava flow in gully parallel to, and a few 100 m norcth of much

-ie

deeper gorge near break in slope of western flank. Plag 27 Cpx 1, Opx 4, FeTi < 1.

f3. 51NG2604. LV009187. Lava flow in tribuiary of Balima River.’ Plag 25, Cpx < 1, Opx 1,
. FeTi < 1. : . : S :
4. 75710019. LV049251.'rLava,100,m nortbeast of’top of summit tholoid. Plag ;9,'FeTi < 1.

 5.‘f4}NG3020 'KV994249, Lava flow in Bia River about 400 m above sea level. Plag 21,
- Oliv < 1, Cpx 2, Opx 8, FeTi < 1. 4
,v6; 51NG0174A LV046252 Block beneath lava flow in western wall of’summit crater. Plag 29,
© 01 <1, Cpx 2, Opx 8, FeTi 1. - ‘ v 3 ' . ‘ s
}7. 51NGOl66 : LV049254. Lava flow in northern wall of summit.crater Plag 29, Cpx 2, Opx 7,

FeTi 1. , B :
' 8.; 51N60191A LV018243 Block beneatlhh precipitous fall Just above head wall of deep gorge

‘marking break in slope of western flark. Plag 36, Cpx <.1, Opx 3, FeTi 1.

SR TERTRRER : s ! ‘
N T : a : continued on next frame.
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 ffSiO2,j?s;g
o Ti0y o

Ao,
Fep0q -

‘Fe0

e Mnofi:‘
o MgO.

-~ Nay0'

- K20

P50

‘H20+,

- €Oy
rest

. 0=5
'Total

Hp0-

. ~57;0"' 
oer
19.8-
l} s1 78
i s5.30
2.40

8.90
2.70

. 0.45
0.09
0.56 -

1 0.25 .

0.11

'100.09

Trace elements

- Ba

'sr

Zr
‘Nb
Y
La
. Ce -
U oNd
sc

v

Cr

Ni
.Cu
n

Ga

YBS'
7.4

239
50

<1
15

22

161

100
59

15.5

1

57.

o,
_:318.
fi
e
'*_2

8.

2.
e.
09

0

0.
0.

<0.
0.

“TABLE EA.

0:

3

58
1
555 l‘,
55
o2
1.86
9,35

- 2.80.°

o 0.53
0.09 -

“5

80
70"
34

42

05

.95

.257

51

<1
15

i

13

4

©.29
259

- 16.5

26

15

100
78

28

13 ;._
89

99,

3.6

.11  

58.3.
072
€¥19 5
1.0
4.55 ..

C0.21
1 °!b8':

©¢0.05

0.10

99.91

95
8.2

. 276
47 -
<1 -

S 15

.'2
3
21

144»

6
4

64
55

15.5

;.19..‘.. .

-Mount Bamﬁ$‘(continued)

12

"58 .40

0 63 .
17 955

S 0.2
0.01

S .0.18
" 0.08
0005
6,09

100.05

85
8.2,

- 262
38
<1
14

7
6
18
118
18
4

24
63
. 14.0

9. 51NG0195X.
break in slope of wester

10. 5INGO195M.
break in- slope of western flank.

iyl 51NG0171. . .

<1,

12, 75710020. L
Opx 3 5, FPTl 1.5,

LV045247
Opx < 1, FeTi < 1.

LV047251.

LV017243

LV017243

Lava 100 m northwest of top of summit tholoid.

n flank.
Lava

l.ava flow in northern side of head wall of
Plag 33, Cpx'1, Opx 5, FeTi 1.

flow in northern side of head wall of
Plag 14, Cpx <1, 0px 1.

Lava maklng up knoll southwest of summ1t tholoid

fs;QSVEJ}ﬂ,"*f'"5V  L
et e

o338

. 8.03

2090

0.47 -

deep gorge mﬁfking
deep gorge marking
Plag 28, Cpx

Plag 25, Cpx 6.5,
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- TABLE E5. Mount Ulawan

1 2 3 s s 6 7 8
'S10, 51.31 51.41 - 51,63 51.79 - 51.84  51.92 51.98 52.0
TiO, . 0.94 - 0.55 . 0.88 0.74  0.77 0.78 0.72 1.1
Al03  17.17  17.44  17.01  18.06 = 17.13 16.37 20.37 17.1
Fey03 . 3.16 3.30 3.30 2.51" 2.92 3.77 2.16 6.22
CFO 7,02 - 7.03 . 7.20 7.25  .7.50° 6.70  6.23  6.75
Mo g.19 0.19 0.20  0.17 0.20 0.19 0.15 0.10
MgO 5.64  5.74- 5.54 5.85 1 6.32 6.56 ° 3.87 4.6
ca0 ' 16.70 11.00  10.85 10.98 10,77 '10.66 11.17  10.0
Na,0 232 2027 2.1 2.19 2.20 2.16 2.56 . 2.7
K0 0.33 0.32 0.32 6.32  0.33 - 0.38  0.37 G.45
P05 0.69 0.09 0.10 0.09 0.08 0,08 0.10°  <0.1
s - o e.od | o N
HyO+ S 0.26° 0.14  0.15 0.16 10.26 0.73 0.29 0.13 "
H,0- © 0.05.  0.04 0.01 0.07  0.08 0.03 0.08 0.03
co, . 8.76 0.0 0.10 ~ 0.08 1 0.05 <0.02 . 0.06 |
rest 0.14  0.14 0.14 . 0.10  0.14  0.i4 0.13 . 0.17
0=5 N | S o o ,
Total 100.08 100.08 99.59  100.36  100.59  100.43  100.24  101.35

Trace elemrents

Ba 70 70 80 . 100 65 75 . 80 . 95
Rb 4.8 5.2 . 4.8 o 4.6 4.6 4.8 6.8
sr- 266 - 267 256 - ‘ - 314 284 ~ 336 272
Ir 2¢ - - 28 24 19 21 . 22 0 32
‘Nb SRS S <1 - TS SRR S DR ¢ SET 'S SRS |
Yy 16 is - 14 12 14 13 19
La = o2 2 3 2 3. 3 3 ' 2
Ce o 8. 7 6 5 6 5 5 6
NG 4. 4 - 5 5 3 44 5
. se 3 37 . 36 | 37 38 44 27 40
Vo 326 ¢ 320 - 316 295 312 333 250 389 .
cc - 57 . e e e 81
N 0 19 20 . 19 _ 15 25 - 38 14 18
Cu | 73 . Bl - 77 94 13 91 79 113
Zn o 89 - 86 84 89 87 . 93 70 - 98
Ga . 17.0 . 16.0 - 16.5 - 17.0 15.5 17.5 - 17.5

Samvles 3, 8, 10 13 17, ‘and 19 and their major-elemont analyses supplied by VOR. ‘All'other

maJor-element aaalyses from‘ Johnson & others (1972).

1. 51N60059 LV148414. Core of bomb on western rim of summit crater in 1969 (2130 m above
sea level) Plag 7, Oliv < 1, Cpx 1. ~

2. 70400505 LV129445. Clast from centre of 1970 nuée ardente deposit 1 km from northern
limit of area of complete devastation on northwestern flank. Plag 11, Oliv < 1, Cpx 1.5.

3. 75710027 LV151413. Block ejected in October 1973 onto eastern side of s1mm1t area.
~Plag 8.5, Oliv < 0.5, Cpx 1.5, Opx 0.5, FeTi 0.5.

f4."51NG0098 LV130445. Lava flow in Northwestern Valley in 1969 (570 m above sea level).
Plag 33, 01iiv 5, Cpx 4.

5.  -51NGO158. LV135435 Lava flow in gully on northern side of Northwestern Vallev in 1969
(980 m above sea level). Plag 24, Oliv 3. 5, Cpx 2.5, Opx < 1. ’

6._ 51NGOO77 LV118400. Boulder in bed of Western Valley (855 m above sea level). Plag 19,
Oliv 1.5, Cpx 6, Opx 4.9. : ,

‘7. SlNGOBZZ. 'LV061460. Lava flow 1 km southeast of Ulamona Mission. Plag 35, Cpx 1.5,

T Opx:1. 5. - ' ‘

f‘g,, 73710012 LV055468. Ash from 1973 eruption collected at Ulamona Mission. No modal analysis.

continued on next frame.
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TABLE ES. Mount Ulawun (continued)

9 10 11 12 13 o 15 16

1 Si0; - 52,10 52.3  s52.32 52.33 52.4 57.43 52,47  52.50
TiIO, . 0.75 0.94 . 0.76  0.73  0.89  0.77 0.75 © 0.76
Al;0; © 16.78  18.6 18.66 17.71 18.4 17.80 19.16  1£.80
Fe203 3.07 3.35  3.22°  4.05  4.20  3.32 - 3.40  3.20
FeO 7.32  6.40 6.05  6.33  5.65  6.55  s5.82 5.92

S mno ©0.190 0,17 0.17 - 0.20 .17 0.18 - 0.17 0.16

‘MgO  6.52 . 4.60 4.69 5.54 4.60  5.17 490 = 4.79
‘Ca0  10.84 10.6 . .10.60 .  10.43  10.6 _ 10.61 10.76 - 10,67
Na,0 2.19 2.45 2,48 2.844 . 2.45 = 2.35 2.48  2.48
K50 ©0.32 .38 0.32. " 0.32° 0.38  0.36 0.32° . 0.35

© P,0g | 0.09 . 0.09  0.08 0.07  0.09 0.08  0.09  0.10"
s - <o.01 | TR} .

| H,04+ 0.20 0.04 0.33 0.2z <0.01  0.19 = 0.14 0.18
H,0- 0.03 €6.01 1 0.07 0.05  0.02  0.07 0.03  0.10
co, ~ 011 0.05  0.05 €0.0z 0.05 0.05 0.05 0.07.
rest  0.10 0.15 00.13 - 0.14 0.15  0.14  0.13  0.13
0=5 , o o ESE
Total - 100.61  100.12  99.93  100.56  100.06  100.07 100.67  100.2y

Trace elem@:ts

Ba 65 - 80 75 70 85 5 75 75
Rb : 5.8 4.6 4.0 6.0 5.0 4.2 4.6
§r 287 - 297 . 321 296 309 301 290
2r : _ 28 ozl - 18 .28 22 21 22
Nb ’ , a1 <1 3 <1 1. < a
Y 16 13 12 16 13 13 . 2
La <1 2 3 3 4 4 - 2 2
Ce o 6 6 5 6 7 T 7 s
Nd 3 4 4 4 5 5 . 4
sc 41 33 33 - 39 30 39 33 35
v 319 312 290 319 309 322 294 301
Cr 9] ’ 87 , o
Ni 38 20 21 21 - 19 20 .22 - 18
Cu 84 .93 81 53 95 69 80 .8l
Zn 39 82 81 87 84 85 82 78

' Ga 16.0 17.0 17.0 19.0 16.5 17.5 16.5

9. B51NG0089. LV144408. Bomb on southwestern flank of younger cone (1930 m above sea
level). Plag 14, Oliv 3, Cpx 4, Opx < 1, FeT1 < 1.

10.  74710023. LV112401. Terminus of 1973 lava flow in Western Valley. Plag 25.5, Oliv 1,
Cpx < 0.5, Opx 0.5, FeTi < 0.5. _ _ . :

11. S5INGOO65B. LV122401. Lava flow in Western Valley (920 m above sea level). p1ag 7,
Oliv <1, Cpx <'1, Opx < 1, FeTi < 1.

12. B5INGO0S1. LW143407.  Lava flow on southwestern flank of younger cone in 1969 (1840 m
above sea level), Plag 13, Oliv < 1, Cpx 2, Opx < 1, FeTi < 1.

13. 74710022. LV112401. Terminus of 1973 lava flow in Westera Valley.

- Cpx 1.5, Opx 0.5, :

“14. 51NGO156. 'LV132441. Lava flow in Nor

Plag 26, Oliv 2, Cpx < 1, Opx 1.

15. 51NGO079. LV117400. Lava flow (possibly a sill) in Western
level). Plag 18, Cliv < 1, Cpx <1, Opx <1, FeTi < 1.

16. 51NG0O066. LV124400. Lavn flow in Western Valley (970 m above sea level). Plag 16,
Oliv < .1, Cpit 1, Opx < 1, FeTi < 1.

Plag 25.5, Oliv 0.5,

thwestern Valley in 1969 (710 m above sea level).

Valley (810 m above sea

continued on next frame.
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TABLE E5. Mount Ulawun (continued)

17 18 19 20 21 22
‘sio, 52,5 52.51 52.7 53.47 54.95 55,48
Tio, - 0.90 0.94 0.85 0.86 0.48 0.52
Al,04 18.3 17.51 18.6 ©16.67 17.05 17.85
Sey03 -~ 3.70 3.10 3.35 S 2,17 3,17 3.30 .
FeO 6.15 7.00  6.35 8.04 . 6.34 4,75
MnO 0.17 0.18 0.16 0.19  0.18 0.14
MgOo 4.50 5.30 4.55 4.90 5.47 4.75
Ca0 10.7 10.590 16.6 . 9.78 9.82 10.00
Nay0 2.40 2.40 2.4 2,49 2.39 2.53
K50 0.40 ~0.38 0.40 - 0.44 0.34 '0.39
P,0¢ ' 0.190 5.10 ~0.10 0.10  0.05 0.06
s <0.01 0.01 _ |
H,0+ 0.08 0.22 0.05  0.19 0.22 0.35
H,0- <0.01 - 0.04 0.03  0.06 0.08 0.11
co,” <0.05 0.09  0.05 - -0.02  0.94  0.03
rest 5.15 0.14 0.15 0.14. 0.13 0.14
G=S ) y - S ~
Total 100.05 100,41 106.35 - 99,52 100.71 - 100.40

Trace elements o .
Ba 90 - 85 85 . 95 80 - 110

Rb 5.6 5.6 6.8 6.4 - 5.0 S 5.6°

St 288 270 294 288 289 333

Zr 29 29 31 28 22 270
Nb <1 <1 ’ <1 <2 <l
Y 16 16 i6 16 10 B B

La ; 2 3 2 3 2 2

Ce 5 ) 7 6 '8 6 4

Nd ' 5 5 s 5 33

Sc 32 39 - 32 .35 36 29

v 317 - 338 320 289 261 282

wNi . 19 24 18 15 21 a1

Cu - 102 91 85 94 104 . 94

Zn - 8¢ o1 85 . 88 78 67

Ga 17.0 16.5 = 18.5  17.0 15.5 - 14.5

17.  74710021. LV165394 Near ferminus of 1973 lava flow on southeastern side OvKOunger
cone.  Plag 30 5, Oliv 1, Cpx 3.5, -Opx 1, FeTi < 0. 5. , v .

18. 70400504. LV129445. Clast from centre of 1970 nuée ardente dep051t 1 km from nortberJ.
limit of area of. complete devastation on northwestern flank. Plag 20 o, 011v 1.5, Cpx < 1

- Opx < 1. , . , ,

19, 74710020. LV165394 Near terminus: of 1973 lava flow on southeaatern side of younger

. cone. Plag 30 5, 0liv < 0.5; Cpx 1.5, Opx 1. _

20. 51NGO0OQ95, LV129413 "Bomb on western flank of younger cone (1350 m above sea level)

_ Plag 40, Cpx 3.5, Opx Q 5, FeTi < 1. ‘ .
21. 51NGOl50 Lvi27460. "Lava flow in Northwesteranalley (360 m above sea level). Plag

21 Oliv « 1, Cpx 4, Opx 2. \\ . v

22.  51NG0094. LV117400. Lava flow in scarp on northern side of Western Valley (910 m -above

sea level). Plagzlﬁ Oliv <1, Cpx < 1, Opx 2. 5 FeTi < 1. :
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TABLE E6. Mount Likuruanga area

si0, . . s1.2 . s3.1 53.8°  53.9  s4.1 54.5 56.6 546
Tio, . 0.48 0.50 0.67  0.67 0.69 0.48 0.61 0.44
Aly03 . 15.7  16.9 . 18.7 18.5 16.8 . 18.4 17.3  18.2
Fe,04 2,50 3,10 3.10 2,95 3.40 3.75 . 3.40 3.15
FeO - 6.20 © 6.10 - 5.55 5,70  §.00  4.95 5.0 5.55
Mno 0.i7.  0.18  0.15  0.15 - 0.28 . 0.15  0.17 .15
Mgo  3.95  6.30.  3.85 3.90 - 5.65 4.95 5.05 4,25
cao 1.2 - 10.6 10,1 9.70 9,55 . 9.40°  9.55 . 9,65
Na,0 1S3 2010 0 2,35 . 2,50  2.45 2,40 2,55 2,50
K0 0.2} 9.27 0.4¢ 0436 0.19 . 0.27 0.24 - 0.34
Py0g ~ 0.04  0.05  0.07 . 0.07  0.06 - 0.06 . 0.06 - 0.06
H,0+ 0.48  0.56  0.66 - 0.86  0.42 0.31 - 0.43 0.42
HyO-  0.27 . 0.24 0.29  o0.48 0. 39 o, 38,}j‘l,o 45 0,46
co, - €€.05  <0.05 . €0.05  <0.05  <0.05  <0.05  <0.05 - <0.05
‘rest - 0.18  0.15 © 0.15 0.4 0.4 v.16 0.13 . 0.15 -

0=S

Trace elements

Total:  100.11  100.15  99.88 9.8 . 100.02 100.16 ~ 99.84  99.92 .

Ba | 65 100 1m0 - 115 8o <~f1155'7]3-1-so~¢f‘-,-1lq‘n7s e

Rb .. 2.8 .. -4.4 5.6 - s.8 C1a0 2.6 2,2 4,6
St . . 245 348 358 381 . ‘307 . 354 . 3291, 378
2 S .12 19 24 a3 21 18 28 19
M <« < el a <1l et a
Y , 8 10 ;21 12 g 18, 10
‘Ce 3.6 9 g g 5. . 1 o4
NG . 3 s s 6 .. 2 3 PR I i T
Sc 38 So3 28 o300 35 33. .. 29 0 24
\ - 233 270 264 . 261 . 278 282 252 231
Cr - 374 ¢ 220 22 71 - a2 24 7
CONL 100 - 28 ol 13 o 263014 SEn U
Cu’ 83 108 - 146 . 99 49 - 157 46 180 -
zn .83 .70 71 .61 - 17 g3 87 89
Ga 0 11.5 . 15.0 " 15.0 16.5 214;5i‘, ;15.0_*‘ 155 . 15,0

1. 53NGO8ST71E. LV211499 ' Boulder in stream draining southern flank or Mount Likuruanga
.~ Plag 10, O0liv 7, Cpx 14, Opx <1y FeTi < 1.0 ‘ , .
2. 53NGOS71D. LV211499 Boulder in stream draining southern flank of Mount Likuruanga
- Plag le, Oliv 2.5, Cpx 10, Opx 1.5, FeTi <1, .

-3, 53NGO850B. LV170532 Lava flow in coastal outcrop on-western side of Mount Likuruangaf
‘ Pleg 25, Oliv <1, Cpx < i, Opx 1. 5.j;- : » : C
4. 53NGO8524A. LV170538. ~'Boulder on glope above sea-shore on western flank of Mount -

- ‘Likuruangg. Plag 27, 0liv < 1, Opx l AR

8.,  b53NG2517. - LV22554O . Lava ilow on ridge Jo*ning Mount Likuruanga and subsidiary hill'
. on northeastern flank. Plag 29, Cpx 14, Opx 7, FeTi < 1.

53N62514A : LV221548.' Boulder in . stream on western edge of subsidiary hill on. north-
) eastern flank - of Mount Likuruanga Plag 11, Cpx <1l
]7; 53NGlOl4 LV183569 Lava flow in coastal outcrop on western side of Kakolan Island
‘ Plag 27, Oliv <1, Cpx 8 Opx 4, FeTi 1.

. 8.' 53N62514C LV221548 ‘Boulder in stream on western edge of subsidiary hill on _

: ,northeastern flank. Pleg 33 Cpx 1. 5 Opx 6.5, FeTi < 1, ‘ _ R

il o N RS B e i i 7 B _continued ot next frame.
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TABLE E6. Mount Likuruv.nga area (cOntinhed)

9 10 1 12 13 14

510, 55.2 . 55.3 58.9 53.1 64.3  64.7
TiO, 0.59 0.50 0.57 - 0.47 0.46 . 0.48
A1,04 16.2 17.9 15.6 16.9 16.7 15.7
Fe,05 - 6.05 3.35  2.90 . 3.75  2.300 3.65
FeO 3.20 5.00 5.30 1.36 2.80 1.95
) o 0.17 0.15  0.14 ' 0.214 0,13 0.13
. MgO 4.25 - . 4,25 4,05  2.55  2.40 = 1.95
. cao 7.25  9.30 8,05 5.05 '5.80  5.20
Na50 2.85 2.75 2,80 3.75  .3.75 3.50
K,0 0.55 0.46 0.71  0.63  0.71 . 0.93
P,0g - 0.06 ¢.07 0.0 0.08  0.08 10.07
(Hp0+  1.62  0.43  0.49 . 0.42  0.42  0.76
Hy0- 1.74 0.37 0.23 . 0,51 - - 0.19 . 0.88
€0, <0.05 - <0.05  <0.05  £0.05  <0.05 = <0.05
rest - .13 0.14 . 0.18 . 0.11 0,11  0.11°

e S D T | L N
Total 99.86 99,97 . 100.02 - 99.82. 100.15 . 100.01

Trace elements o v o R S _ i
Ba - 160 140 185 . 210 - 210 . 280 .~
Rb 7.2 4.6 . 110 - 5.4 7.8 .13.2
- Sr . 259 372 384 298 .. 319 - 308
zr . 28 26 34 . 60 60 55
M < okl el o<1 o o«
Y . S5 12 12 14 120 15
“La . 3 4 3 4 .. 4 ' s
Ce 7 1w i 12 12 10
NG o4 A s 6 5 R S
Se . 23 26 28 . 16 - 18 o
v . ey 230 340 92 - 116 © 103
Cc. o 9. 29 . 34 15 13 . 9
NE . 9 19 . 23 7 s a4
Cu 172 0 111 163 33 27 52
Zn 52 © .68 . 80 . .58 " . 5z . 49
Ga 14,5 . 15,0 - 14.5 . 14.0 13.0 . -13.0

9. 53NGO857B.. LV168567; Xendlith.in‘laVa flow représenfed,by'sampie 6. Plag 25, Cpx 4,
. Opx 1, FPeTi 2. ‘ .

10, 53N60850A. LV170532 Lava flow in coastal outcrop on western 51de of Mount Likuruanga
.. Plag 28, Cpx < 1, opxlz.t. o .

- 11, 53N61037.v LV210538. Dyke in northeastern wall of crater of Mount Likuruanga (380 m

, above sea level) . Plag 9 -Cpx < 1, Opx 2. »

,1 53NGlOlOB LV193572.' Block on eastern coast of Kakolan Island. Plag 28, Cpx 4, Opx 1,

; FeTi Lo R ‘ S . B . ‘

- 13.' 5%N61015 LV186575A‘ Block‘on nOrthwestern coast of Kakolan Island. Plag 30 Cpx 4,

Opx 1, FeTi’ 1 o ' ,

14)u 53NG0857A LV168567 Lava flow in coastal outcrop south-soutnwest of Cape Deschamp,
“'on northern side of satellite cone Plag 22, Cpx 4.5, Opx 2, FeTi 1.5.
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TABLE Fl1. Mount Krummel'areae

S 810, 83.0 . 53.5 53,7 54.5  54.5  S4.8  55.2.
MOy . 00 0.50. . 0.62 0.38 . 0.36  0.45  0.43  0.44
~ A103  16.6  17.1 . 17.0  18.0  18.5 . 17.6 - 18.3
" Pey05 :_;'4‘20;;_.‘°4.os 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
Sommo o e.20 0 6.5 0.5 015 0 015 0,16 0418
MeO . 6.20 ©  5.45. 6.65 4.95 4,85 4,90 . 4.60
Ca0 . 9.30 . 10.4 =fio;4v_euTA59 55[;;‘ 9.55 9,20 . 9.a5 .-
N'a'ZO" o "‘1.81 e 2. 10{- 1.83 o 2 lql":‘_.‘ 2‘30 2.10 L " 2.-..,_-95‘ :
Ky0 - 0.43 . 0.44 f‘-'fo;z3"n}.jo,42 S 0.41 - 0.41 © 0.36
P05 0.0 0.1l 0,07 0,98 00,09 0.07 . 0.07
B T T e L e e R T e L e B e e
Hy0+ -:2 1o_f;a{‘§;37f"”5f0;36f,.,.50;73,f5;a{d;47;jfff 1.06 - 0.46
Ho- 010 0.33 . 0.42 . 0,15 0,42 . 0.20 . 0.40 -
| oozqfh_tj | <005 0,05  0.03  .0.03  <0.65 . 0.05 .13
L rest . 0.15 . 0.16 . 0.15 - 0.15 0,15 . 0.15 0,13

Total 99.95 99,93 10022 99.77  100.39  100.38 9992 . . -

".Trace Plements ) ' T T T e e e e e R
CBa s -100 65 _3f}5'85,r,,]u‘f90;'*7‘j['es“lﬁ;v*;,gggfkf”
Rb . . 5,2 6.6 2.4 . 4.4 . 4.8 5,0 a0
S 335 439 " 361 424 . . 452 v'{:'36“ﬁﬁfutff350ffﬁ~5 A
oz Yoo 3% 0033 20 220 0. 25 g itigs
e s al e
Y ' J'13v | »M‘.IAM, ”"af 9 '_:111 ; ﬂ:>.~1il ;1‘:_14lfvtyji”12.f;f
e s . o 4 g ffﬂ 'n~‘v
Sce 10 12 R ¥ R ATCI S 1 B R I
S Se . 371 36 - 36 32 003000 o340 330
v .. 245 269 .. 231 . 243 . 253 . 256" 210
cr. 56 - 54 126 - 71 . 53 - 45 40
MO 24 oz 48 a1 29 25 ag
Cu- 00 107 103 . 89 . .98 61l .97 .. 96
zn .83 8l .70 . 76 730 . 8L . 70
Ga 1 4.0  14.5-  14.0- *.,jlsgo-ﬁf_‘flsgs'y;?"vls 5 _.;..14;5t,.

w
o
(78]
f
W
=Y
-

=
W

"FlNG0269 3'3U752944 Lava flow in stream running between north-south ridges east of

o Mount Krummel (200 m above sea’ level) Plag 19,.01iv 3, Cpx 8, Opx 2. , . v
- 51NG0270B JU751944 Boulder in stream running between north-south ridges east of I
. Mount Krummel (215 m. above sea level) Plag 11, Oliv < 1, Cpx 2; Opx < 1. :

73:{ 51NG0277 ‘ JU7029a6.” Lava flow in gully on. southern f‘ank of Mount Krummel (410 3
.~ above Sea level) Plag 14 Oliv 1, Cpx 6, Opx 3. S S ,
o4, 51NGO°76 JU702936. Boulder in gully .on southern flank of Mount Krummel (420 m
L above sea . level) . Plag- 27, Cpx 5, Opx 7. : _ ; :
“;75 51N60279. JU704937.‘ Boulder in gully on. southern flank of Mount Krummel (425 m above
N sea level) j Plag 24, Oliv < 1 .Cpx .3, Opx 3. ‘ : ,

'6.' 51NG0274 JU701935 : Lava flow. in gully on southern flank of Mount Krummel (335 m

N above sea level) : Plag 28 Cpx 7, Opx 7. . . . : .
SEEY N 51N60283 . JU699916. Lava flow near thermal area south of Mount Krummel (75 mabove
'lvsea level) Plag 29 Cpx 2, Opx 5 ‘ , _ _
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TABLE F2. Mcant Ou Faure

1 oz 3 4 5 6 7 8

si0, . . 57,2 57. 58.0  58.3  50.0  62.6 62.8  63.4
Ti0,  0.57 0.6 . 0.53 0.46 0.45 0.56  0.38 0.37
Al0; © 17.3 15.4  15.7 15.9 19.9  17.7 16.3  16.3
Fey0y 3.900 - 3.20  3.10  3.65 1.42° 3.30 2.65 3.80
FeO - ‘ 4.00  4.40 3.25 3,75 0 .-3.35 0 T 1.71 02,15 1.73
Hno 0.14 0.14 8.1z 0.13  0.12 0.08 0.10 . 0.10
MO | ~3.75 5,25 ' 4.80 4.70 3,10 1.81  2.80 - 2.40
cao 7.45  8.40 8.5 8.15 7.20 5.90 5.20  ° 6.00
.~ Na,0 . 2.95 ©2.50 2.85 2.85 3.20 . 3.45  3.15 3,05
" K,0  0.66 0.84 = 1.11 0.88  0.80  1.10  1.24 1.15
POg . 0.id - 0.09 0.18 0.13 0,10 0.13  0.10 0.16 |

H,0+ 0.60 " 0.95 f.6S . 0.45° 0.4l o0.62 . 1.02 0.76
H,0- 0.60 0.67 . 0.75  0.47  0.97  0.74  1.27 0.7
€O, -~ 0.3 0,07  0.03 0.4 0.8 . 0.07 - 0.20°  o0.05 .
rest 0.14 - 0.17 0.18 ©  0.15  0.15 . 0.14 - 0.14 0.4

Total 99.79  100.14  10€.04 100,01  100.35 9985 . 100.20. 100.06

. Trace elements , o o . S S
Ba o115 140 . 155 .0 140 150 185 . 180 - 190
BB 9.2 1.2 12,8 11.8 11.8 - 17.2. “17.6 . 17.6
Sr . 417 429 - 625 441 . 560 - . 499 .. 484 . 480
Zr . 43 s 89 49 . s0 71 s o 5y -
Nb - <1 < -2 T AL - 2 T a SN ¢ O
Yy 23 . 50 1 o 13 9 14 g g
La o 7 9 12 - 6 8 g 5 ,
Ce 12 T 200 11 3. oz o3 15
Nd 10 2L - 15 B . 6 8 s o g3
sc 25 0. .25 25t e 15 18 16
v 203 184 . 180 177 . .180° - 113 iS85 136
cc . 9. 127 . 66 . 96 13 13 13 15
L R - 24 23 - 19 w3 9 g T
Cu - -~ 77 76 -8 .71 51 g 42 42
Zn . 64 74 63 .65 . 62 - s9 520 57
“Ga 16.0 14.0 . 15.0 . 14.5 ~16.5 | 16.0  13.5 14,5

1. 51NG2683E. Jvaoasso Bdulder in Stream”dn'northéxn flank. 'plag]24 :Oliv <1,
Cpx 5, Opx 4, Feri 1. ‘ v . . _
2. 51N62699 JU825830 Boulder in stream on eastern flank PIag 22 Oliv < i, Cpx 13,
Opx 3, FeT1 1. . R
3.-.51NGZ685A._,JU827852; Bou er in Tuveni Creek behind Kimbe P;ag 23, ™ 'v <1, Cpx‘lo,
.~ Opx 2, FeTi'l. - = SRR
"44;. 51N62685B J0827852, Boulder in Tuven1 Creek beh nd Kimbe Plag,23; Cpx 11, Opx 3,
S FeTi ol oo T , | S :
"s.x 51N62683D : JU803860; 'Boulder in_stream_on northern flank. Piag 18, Cpx 1, Opx 2,
FeTi < 1. T T | _
6. 51NGZ682 JUB02852 . Lava flow in stream on northern flank. Plag 26, Cpx 2, Opx 2.
| FeTi <1, e . SR o
7. 51NG26830 - JU8e3255.. Boulder in stream on .northern flank. Plag 33, Opx 5, Amph 8,
wtz 2, FeTi 2. " o 2 : , ,
3.; 51NGZ683A -JUB03860. Boulder in stream on northern flank. Plag 24, Cpx < 1, Opx 2,
- /Amph 8, Qtz 3, FeTi 1. R L .
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TABLE F3. Mount Wage

1 2

- 8104 53.5 57.2
‘Tio, ' 0.66 0.65
Al,0, 16.9 16.3
Fe,05 4,00 4.05
Feo 4.95  4.65
MRO 0.15  0.13 - » | g
Mgo 5,70 3.90 R | - S
cao0 9,75 8.15 e | | -
Na,0 = 2.30 . 2,65 o ;
X50 0.35 0.90
P50 0.10 - 0.16 |
< s | R o o | e
 HyO+ ~ 0.61 . 0.70 e - o , b
HyO- 0.71 0.30 . . . | ' » . RNl
co, 0,06 0.06 | |
rest 0.17 - 0.19

0=8§ SR o ‘  v - v _ R ' ' - o ’ R
Total 99.91  99.99 ‘ B ' '

Trace elements - .
Ba 95 175
_Rb ‘ 2.2 . 13.8
Sr , e . 442 - o , ,
Nb - _ <1kl ' ' | L

Y - 73 a4 IR - :
La 19 3 o DR B Lo
Ce w7 o S , S

- Ng 20 R ' ' - '

8¢ . 32 28 o o , L
v 265 289 - R ' f
Cr 91 51 , - . . : , ;
Ni ' 3B 30 ' | P
Cu 107 165 _ . : ' ERE
Zn 79 15 L ’ . o
CGa - 16.0 . 15.5

N o—

1. 51NG3062A. JU881834. Bouider on southern flank. Piag 20, Oliv 1, Cpx 6, Opx 2.

2. ©5ING2685. JUB83864. Boulder on headland at-coast on north«r:i flank. Plag 14, ?
Oliv < 1, Cpx < 1, Opx < 1. : ' :
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TABLE F4., Cape Hoskins area

1 2 3 4 5 6 7 8
810, 52,78 53.85 54.56 54.74  54.93 55.00 55.48 57.13
Ti0, 0.48 0.52 - 0.49 0.51 0.50 = 0.52 0.52 0.53
A1,0, 17.76 17.30 17.79 17.26 17.59 17.26 17.48 17.92
Fe,0, - 3.34 3.68 2.91 5.26 4.68 3.37 2.84 2.66
FeO 6.39 5.53 5.96 3.80 - 4.64 5.75 5.76 5.86
Mno 0.18 - 0.15 1 0.15 0.12 0.17 0.16 0.15 0.15
MGO 5.69 4.82 ' 5.12 3.75  4.34 5.42 4.31 2.97
Ca0 10.33 9.45 9.94 8.68 8.96  9.41 8.87 '8.40
Na,0 2.23 2.55 2.61 2.66 = 2.67 2.78 2.96 3.1
K50 0.24 . 0.56  0.30 0.50 0.49 0.46 0.47 0.56
P50s 0.17 0,12 0.12 0.15 0.17  0.17 0.14 0.15
s , ‘ , '
H,0+ 0.45 0.72 0.19 2.17 0.79 , 0.20  0.39
H,0- : '
co, _ , _
rest 0.16 0.15 0.15 0.14 0.15 0.15 0.16 0.15
O=s \ , |
Total 100.20 99.40 100.29 99.74 - 100.08 100. 45 ¥9.34 100.13

Trace elementsn : ,
Ba 100 125 100 T 120 130 105 145 140

Pb l.1 8.3 2.1 6.5 5.7 5.2 4.9 6.2
Sr 380 410 400 - 420 410 380 400 435
2r 21 38 27 37 27 28 27 35
Nb ' : ' v

Y | 18 16 15 13 14 16 . 19 18
La : ' :
Ce

Nd , ‘

Sc 39 31 26 27 28 - 26 31 24
v 285 230 240 185 230 225 . 275 250
Cr 58 54 70 14 - 37 76 <2 5
Ni 21 22 35 13 15 34 27 12
Cu 105 71 89 93 130 88 115 115
Zn 77 74 71 74 80 76 74 76
Ga 14 14 15 15 15 15 18 16

All data from Blake & Ewart (1974) - their loss-on-ignition values are given as H20+ values.

See text for comment on confusion over locality names given below. : 7
1. 68490151. KU147873. Lava flow on northeastern flank of Mount Mululus (245 m above sea
level). Plag 26, Oliv < 1, Cpx 2, Opx 5. o

2. 68490077. KU125917. 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, Oliv < 1, Cpx 3, Cpx 5.

4. 68490171B. KU080835. Lava flow on soutnern flank of Ko volcano (75 m above sea level).
Plag 6, Cpx 1, Opx 1. ‘ »
5. 6RLJ0152B. KU144866. Lava flow on northeastern flank of Mount Mvlulus (315 m above sea

leel). Plag 26, Oliv < 1, Cpx 3, Opx 3, FeTi < 2.

€. 68490102. KU249956. Lava flow on eastern flank ot dount Lollo (170 m above sea level).
Plag 23, Cpx 2, Opx 3. o o L , : :
7. 718490047. KU228873. Lava flow on northeastern flank of Mount Kapberg (130 m above sea
levei). Plag 27, Cpx 2, Opx 4, FeTi < 1.

8. 68490013. KU226940. Lava flow ~n southwestern flank of Mount Lollo (170 m above sea
level). Plag 22, Cpx < 1, Opx 1, TeTi < 1.
' ' continued on next frame.
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TABLE F4. Cavpe Hoskins area (continued)

s 10 13 12 13 14 15 16
Si0, 57.26 57.5 59.96 61.24 63.31 64.50 65.28 66.95
T30, © 0.54 0.50 0.44 0.52 0.40 0.47  0.42 0.41
A1,04 16.37 16.6 16.20 16.99 15.41 16.00 16.44 15.36
Fe,04 ~ 3.83 2.95 3.06 3.37 2.08 2.64 2.81 2.61
FeO 4.59  5.00 4.56 3.25 3.48 - 3.37 1.97 2.23
Mno 0.14  0.13 0.14 0.14 0.12  0.13 10.13 0.13
MgO © 3.85 3.85 4.28 2.28 3.66 1.88 1.34 1.41
Ca0 8.33 7.70 7,77 © 6.19  6.73 5.62 5.05 4.83
Na,0 2.93  2.95 2,77 3.94  3.23 - 3.75 4.07 4.06
K50 0.83  0.76 0.86 0.38 1.05 1,12 1.35 1,05
P,0s - 0.17 0.10 0.12 0.24 0.13  0.18 0.21 0.18
s : o - - '
H, 0+ 1.07 '1.62 0.03 . 0.90 - 0.02 . 0.54  C.68 0.26
HyO- ERER S o | , . '
co, T o , o
rest 0.14 - 0.15 0.13 -~ 0.13 0.13 0.11 0.11
0=s 5 : : ' :
Total - 100,05  99.66  100.34 . 100.07  99.75  100.33 - 99.86  99.63

Trace elements S ; » | v
Ba 150 _ . 185 - 215 195 215 <220 - 240

Rb 13 12 9.2 13 - . 16 14 11
Sr . 390 305 . 430 330 385 . 355 . 375
2r -1 .83 . .50 60 72 66 63
Nb ‘ . L o ' ’ ‘ E : : : :

Y 19 e \ 6 .- 23 15 23 23 25
La ' ' ‘ : ‘

Ce

Nd ' , S o : ,

Sc 24 , ’ 26 20 20 19 15 .20
v ‘ 190 - 180 135 140 120 76 79
Cr. 18 : 52 5 . mnm g 5 2 &2
Ni . 13 25 3 19 3 L <2 <2
Cu ’ - 1w00 185 56 46 53 13 - 20
Zn 72 ’ - 68 67 54 68 64 57
Ga 15 : 14 19 13 16. 16 18

9, 68490174 KU083837. Lava flow on southern flank of Ko volcano (115 m above sea level)
Plag 23, Cpx 4, Opx 3, FeTi 1.

i0. 68490134C KU070880 Boulder in stream on western flaak of Mount Matalelok (70 m above
sea level). Plag 18, Cpx 3, Opx 1, FeTi < 1,

11. 68490162.  KU116891.  lLava dome on eastern flank of Mount Matalelok (?70 m above sea
level). Plag 10, Oliv’ ;, Cpx 2, Opx 1, Qtz 1, FeTi < 1. - .

12, 68490108. KU23196¢2. Lava flow on n rithwestern fiank of Mount Lollo (70 m ahovb see
“level). Plag 18 Oliv < 1 Cpx 2, Opx 2, FeTi 1.

13. ©68490159A. KU128895 Boulder ir stream on eastexn flank of Mount Mrtalelok (125 m
above sea level). Plag 21, Oliv <1, Cpx 5, Opx 1, Qtz 2, FeTi < 1. v

14. 68490154. KU144864. Yuumgeec iava flow or northeastern flank of Mount Mululus (430 m

‘ above sea level). Plag 19 Cpx 4, Opx 2, FeTi 1. ‘

15. 68490092B.  KU084903. Boulder 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 of Mount Mululus (390 m above
sea level). Plag 18, Cpx 2, Opx 1, FeTi 1. v

' » v continued on next frame.
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TABLE F4. Cape Hoskins arca (continues)

17 18
5i0, - 68.16  69.1
TiO, . 0.40 0.37
| A1,04 15.20  14.3
: Fe,05 2.99 1.32
i FeO 1.37 1,89
i MO 0.10 0.08
¥g0 1.43 1.03
] ca0 4.05 3,60
] Na,0 3.96 3.95
i R0 . 1.41 1.56
j P,0g - 0.15  o0.08
i 8 o
j HyGd 0.96 = 2,41
| Hy0- - |
3 rest 0.12 : g B
o=s ,
Total 100.30  99.67

Trace elements

Ba 280
Rb ‘ 18
<} 4 330
2r 83
Nb }
' 19
" La
Ce ‘ : . : . : )
Nd o o o BT ;
se . 15 \ - o e
v 76
cr 4
Ni 2
Cu .. 25
Zn . 44

Ga - 16

17. 68490164 KU1?7884 Lava dome on eastern flank of Mount Matalelok (240 m above sea
level). Plag 24, Cpx 3, Opx 1, Fe'li 1. ,

18, 68490147B..‘YU116872 : Boulder“n stream on northern flank of MoLnt Mululus (320 m
above sea level). Plag 16, Cpx < 1 Opx < 1, FeTi < 1. .

PR T o bt m s e e srean oo
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Wulai Island‘

1. 2 3 4 5

$i0, - 52.2  52.5  s5.1 '56.4 56,7
TiD, 0.49 0.49  ©.56 -  0.50 0.53
Al,0; 18.6 17,8 18,4  17.8 18.8
Fey03  4.10 - 4.05 3,25 3.3 3.40
FeO 5.35 5.45 4,95 5,00  4.10
Mno . 0.17 0.16 - 0.15  0.14 6.14
M@0 .~ 5.55 . 5,60  5.00 - 4.35  3.05
Cad . 9.85  10.2  8.65.  8.25 7.90
Nayu 2,20 2.15 3,00 2.80  3.05
Re0 0.26 0.48  0.43  0.49 0.63
P,0g 0.08 ©  0.08  0.02  0.09 0.10
HpO+ - 0.53  0.41 . 0.20 . 0.80 . 1.42
H,0- 0.36 0.16  0.45  0.16 . 0.06

- co, 1<0.05. <0.05 0.10  ©0.04 0.02
rest S 0,15 0,16  0.15 = - 0.14 0.13

. 0=§ SR i

‘Total © 99.89 99,79 - 10).48 100.11  100.03
Trace elements . .

Ba 75 75 100 - . 90 120 -
Rb 3.4 4.2 5.8 5.8 6.0
Sr T 409 403 413 413 433

2r 23 . 24 35 . .38 . 40
Nb RS S R+ TUURERRSEIE & SRR & R
y - . 1 1w - 12 15 13
La 3 4 g S5

Ce 6 9 1 B ‘

NG | 4. 5 L B
Sc 33 . 35 32 28 g
V... 268 266 - 253 . 205 = 177
Cr /56 .- 59 42 - 32 16
SN .28 - 3028 0 14 9
Cu . 102 159 43 . g5 . .31
Zn o7y T 70 71 69 . 62
Ga. -~ ©.16.0 - 15.5 . 16.5  16.5 ' 16.5

o
i
w

1; SlNG0241.‘ | Boulder on headland on northeastern coast ' Plag 30, Oliv 4,
Cpx 5. RS . . S
2. 51N60239 KV219079' Lava flow 1n coastal outc”op on headland on northern side cf
.~ island. Plag 28, 0liv - 4 Cpx:3.~ o
: ;3.: 51N60236 KV214078 " Lava flow in coab*al ou\crop near northwestern tip of island
Plag 24, Oliv <1, Cpx 5 Opx 10 FeTi < 1. , - i
4. 51N60225 E KV219067 Lava flow in coastal outcrop at southern end of bay on eastern L
side ‘of island Plag 36 Cpx 2, Opx 4, FeTi 1. . {
8. 51N60233 KV215071 Lava flow showing strong fissility in coastal outcrop on
- _western side of’ 1sland Plag 27 Oliv 1, Cpx 1 Opx 2, FeTi < 1.

KV220077.




510y
TiO,
21303

FeO
MnO
Mao
Cao

K50
 P,0g
s
 Hp04+
Hy0-
€0,

rest =

0=8"

Total

Trace elements’

Ba
Pb

.8

Zr
Nb
Y

La

" Ce

NG -
Sc
v
Cr
Ni
- Cu
Zn
" Ga

1
55.6
0.56

g 2;55 
7.40

0.16

4.85
©9.10
2.20

0.52

-0;053[

0.52
0.34
0506
o 0.15°

- 0.03

0.13

99.82

 i2Iv'

4

39

285
S22

16
81 -
83

16.0 -

99,79

T2
C. 263

2

56.5
S 0.47

16.5

- 2.40

5.65

S 0.15
. ﬂ5g35

'a,so

0.62
0.10

o 0.94
<0.01 -

115 -
7.6.

358
T

<1
11

5
28
211

84

.37

94

12

15,9
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TABLE F6., Cape Reilnitz zrea

5
71.4
0.46
1403
S 2,55
0.61.
. 0.08
0.50 0
2,75
3.9
.‘31{72f  B
0012

6.83.
0,69
.0.06 .
0.11

- 100.08

L3007
285
276
- 100
RS I
26
6
11
14
24
4
<1
8.
56
13.0

.. Cpx < 1, Opx < 1,

2. 5ING3052B. KU495953. Boulder on beach south of Rock Point. Plag 2, Oliv 1, Cpx < 1.
3.  51NGO220A. ‘KU515870. a flow in coastal outcrop just east of Cape Reilnitz. '
Plag 8, Cpx 1, Opx 1, FeTi 1. ' ‘ ' o

Lav

‘1. 51NGO218B. KU572970. Boulder near lumber jetty southeast of Bakoba Point. Plag < 1,

e e AN
co Ll e
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.TABLE F7. Lolokau and Banban Islands

o sio, . 50.9 - 53.5  53.6 - 54.4  54.7  s5.9 59.9 - 60.7
TiOp  0.58  0.59 0.6l 0.60  0.57  on.68 0.83  o.84
Al03 ~  17.6  17.1 . 15.9 19.0 16.8 . 18.2 14.5 15.1
Fe03 -~ 2.80 2,70 3.50 2.7 6.15 - 2.75 3.20  7.40
FeO . 8.15 = 6.65 5.55  5.80 . 3.35 5,35  s5.45 © 1,97
MO 0.20 0.7 0.17 - 0.1 - 0.17 - 0.15  0.16  0.16
M@0 5.50  5.75°  6.70  3.70  s.20 3.200 2.50 . 2.6s.
cao - 10.8 10.6  10.6 = 9.80°  9.80 9.25  6.25 6,70
Na,0 o L9 2,05 2030 - 2.65 - 2,40 2,90 3.40 3.29
K0 S 0.190 0.37 . 0.39 041 - 0.40 o0.56 . 0.84  0.83
P0s  0.05  0.06  0.09 010 0.09 .09 © 0.15 0.16
| Hy0+ S 0.64  0.35 g, 43 0.43 0,34 . 6.56  1.86  0.10
C H0- 0.69 . 0.14  0.08  0.29 6.0 0.17° . 0.66  0.29
co, €0.05 . <€0.05  <0.05  <0.05  <0.05  <0.05 1 <0.05  <0.05
rest 0.14  0.14 0.5 o0.14 04 014 0.16 sar

o=s e ORI RTREE T R
Total . . 100.03  100.17  99.87  100.18 ©100.19 . 99.80 .. 9¢.86 100.27. .

. Trace elements v s R B A ;. ey A
‘Ba .50 . 100 100 1000 9s 140 220 228
Rb 1.8 . 4. 4.6 6.2 - 6.0 ° 8.0 14.4 . 12.6
 sr o250 289 296 . 325 302 303 292 206
2 ) 3 15v-v{t1"25“-,‘.v 30 ”3*'.11327f'~- “‘32“M_e;fgj39"» -n‘,72t"f":”71 L
Nb <1 S SKL el el
Y 10 a2 s 15 . 18 1600 T 26 . 28"
~La 33 3 a3 6 - .5
€ o5 g g . g LB 100 130 15
‘Na . 3 3 5 4. 4 s g RRRR:

8. . . 43 ' 35 38 20 o320 g o280 L 32
v . 347 . 286 . 282 265 278 . .255 - 257 - 351
Ce v 18 85 . 123 .19 35 . 23 o g
N 16 250 37 18 18 14 6. 7
Ccul 146 114 55 01 9 S 90 143 . 186
Zn 82 - 68 . - 73 76 77 72 93 . 88
Ga . 15,5 14,5 14.0 0 15.5 15.0 S 17.0 - 145 14,5

1. 53NGOS39A. . LV015542 Block in gully i ‘southern flank of Giwu Peak, Lolcbau Isiand
Plag 22, Oliv 5, Yox 5, Opx < 1, FeTi < 3

2. 53N60827A._ KV992524 . Bowlder from' volcanic rudite in caldera wall on southern shore
of Namor Lake. Plag 26, Oliv 1, Cpx 13, Opx 1, FeTi < 1. . :

3. ' 53NG2523C.  KV962561. Block in southern part of Hulu Crater (Mount Lolobau). Plag 15,

- Oliv 1.5, Cpx 8, Opx 1. S . B S

,4.” 53N60832 ~KVv920569. Lava.flow'in coastal'outcrop on western side of Lolobau Island.

: Plag 27, Cpx < 1, Opx 1. A . :

5, 53N60814B KV906556 . Lava flow in coastal outorop on northwestern side of hill

- southwest of Lolobau Plantation.: Plag 24, Cpx 2, Opx 7. n

6. 53N608356. LV004585. Boulder from volcanic rudite on northeastern coast of Lolobau
Island. Plag 25, Cpx < 1 Opx < 1, FeTi < 1.

7. 53NG0846 KV992588 Lava flow in: coastal outcro
Plag 2, Oliv <1, Cpx 1, Opx < 1, FeTi < 1. ,

8. 53NGlO47C. " LV00B554. Block derived from eastern wall of Lolobau caldera.
Cpx < 1, Opx 1, FeTi < 1. —

P on northern side of Lolobsu Island.

Plag 4,

continued on rext frame.
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'TABLE F7. Lolobau and Banban Islands (continued)

s

| 9 10 11 12 13 14 15
'8i0, - 62.2  63.9 = 65.9 °  68.5 68.8 69.2 69.4
- Tio, 0.93 0.80  0.67 0.70 0.4  0.74 0.69
Al0;  14.5 14,5 15,5 13.9 158 13.7 14.3
Fe03  2.20 1.8% 1.9 1.43  2.50 0.99  1.18
FeO  5.45 535 3,50  3.20 1.01  4.20 3.40
'Mn0jb'T 0. 16,‘1 J.15 0,14 0.13 0.11 ~  0.14 0.15
M@o 2,20 1.95 1.53 0.96 = 1.14 1.10 1.13.
Ca0  “s.es . . 5,70 . 4.55  3.10 4.35 - 3,80 3,75
NapO ' 4.00 ©3.60 . 4,15  3.90 . 4.05 4.15 . 4.35
R0 0.97 - 0.99  1.05  1.60 ° 1.05  1.28  1.25
P05 . .0.24  0.18  0.18 0.20  0.09 0.24  5.22
CHO0+ . 0.95 o 0.54 - 0,40 1,72 - 0.42 0.46  0.36
CHZ0- 0415 0 0.09 . 0.26  0.33  0.17 - 0.04  0.03
€0, . <0.05 . <0.05 . <0.05 0.04  <0.05 <0.05  <0.05
rest 02 015 0.2 0 0,12 0.11  g.a2 0.11
Lo=s B |
Total | 99.90°  99.91 = 99.51 99,83  100.01 = 100.16  100.27 .

Trace elements

Ba . 235 . 255 . 0 2715 335 . 285 - 320 315
. Rb 15. 2 o i6.2 - 16.0 22,5 . 12.2 21,0 20.5
'Sr 300 278 279 246 320 255 - 267
‘Zr 82 . 85 ge 118 59 111 110
B S S | IR T 2 <x. 1 2
Y o 28 26 272 34 16 ~ 33 33
La 6 6 7 8 5 8 6
Ce . 14 16 17 20 15 4 21
Nd 9 DRIRN: SO 9 11 6 11 11
Se 21 23 w17 13 1¢ 18
v © 92 193 -~ . 82 - . 21 48 38 15
‘Cr <y 8 2 2 4 2 2
Ni 1 c 4 1 o<1 . < <1 o«
Ccu , 4 106 - 21 4 19 9 5
Zn Lo 102 - 82 .5 - 95 a7 .83 95
6a . 15.5  14.5 13,5 13,5 13.5 13.5 13.5

v

9. ©B83NGl054. LV036561 Outer part of bomb in pyroclastlc Succession at eastern end of
Lo1obau Island. Plag < 1, Cpx < 1, FeTi < 1.
10. 53NG1049. KV991535. -Boulder alongside southern edge of early 20th-
on northern shore of Namor Lake. Plag 14, Cpx 2, Opx 1, FeTi 1.
'11. 53NGO819B. KV955522. Boulder ‘from volcanic rudite pn southern coast of Lolobau Island
Plag 9, Cpx 2 Opx 1, FeTi 1.
12. 53NGO81l4cC. KV906556 Pumice layer overlying sample F7/5 No modal analysis.
.13;‘ 53NG1058A. KV837581. Lava in gully on eastern side of Banban Island. Plag 14, Cpx 2,
‘Opx < 1, FeTi 1.
14.f 53VG1051 KV985585, Block on northern tip of Lolobau caldera riw. where it disappears
- beneath Mount Lolobau. Plag 5, Cpx 1, Opx < 1, FeTi < 1.
15.- - 53NG25264 . ~KV951565+ “Block~ on Malo cinder cone on Lolobau calderi floor east of Mount
.'Lolobau;_vplag 7, Cpx 1, Opx <1, FeTi < 1.

ceutury lava flow
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TABLE Gsl. Mounts Garhuna and Welcker

1 2 3 4 5 6 7 8

Si0, 57.25 59.6 61.5 61.6 62.7 67.0 68.5 68.62
T10, 0.60 0.44 0.47 0.50 0.49 0.55 0.54 0.40
Al,0, 16.52  15.3 15.5 15.7 15.3 14.9 14.6 14.09
Fe,05 4.36 2.95 3.25 3.15 2.75 2.90 1.80 1.34
Fe0 4.45 4.00 3.20 3.55  3.40 1.85 2.15 2.50
Mno 0.18 0.13 0.12 0.13 ¢.12 6.09 0.09 0.09
Mao 3.75 4.15.  3.a5 3.30 3.20 1.48 .27 1.62
Cab 7.78 7.40 6.70 6.55 6.20 4.00 - . 3.60 3.75
Na,0 2,9 2,65 2.85 2,75 2.90 . 3.50 3.75  3.57
K0 1.40 1.62 1.91 © 1.85 1.90 2.7 2,80  2.ee
P05 0.13 °  o0.10 ° 0.13 0.13 0.11 0.16 ~ 0.16 ~  0.10
s - 0.02 | SR : " 7 0.01
H,0+ 0.40 1.20 0.34 0.22 0.03 - 0.35 0.67 - - 0.13
Hy0- 0.10 - .0.30 1 0.20 0.16 .53 . 0.37  0.19 0.05
co, 0.05 . 0.10 <0.05  0.02  0.05  <0.05 ' <0.05 0.15
‘rest . 0.16 0.16 0.16 0.16 - 0.16 0.16  0.15  0.14

100.11 | o o
0=s 0.01 | | L . |
Total 100.10° ° 100.10 - 99.73  99:77  g99.84. 100.06 99.67 . 99.24

Trace elerents

‘Ba 210 235 275 270 295 365 380 . 380
Rb S 15.0 ¢ 21.5° +26.5 . 25.0 .. 28.0 . 37.0. a1.6 36.0
Sr . 565 412 - 430 - 447 393 - 430 . 406 - 335
2 ‘ .. 45 67 , 79 S & 84 106 117 108’
Nb < <1 o« 2 r 2 1 1
Y : 14 20 16 16 18 22 20 .18

La , - 10 8 9 10 o 1 S 10
Ce 16 22 20 23 . 21 29 29 25
N 8 ‘10 0 11 1 2 13 1
S¢ . 22 26 21 - 23 21 . 14 12 11

v . 186 - 175 ;. 157 - 168 - 149 92 60 61
cr - o 15 49 42 32 31 6 5 26
Ni .9 1€ 15 13 11 4 : <1 6

Cu 70 30 69 .66 74 65 24 .26
Zn 66 64 58 6C 59 61 56. 40
Ca . 15.0 14.0 13.0 13,57 - 13.5 12,0 - 13.0 12.0

Samples 1 and 8 and their majbr-element analyses supplied by VOR. o

1. 75710022, JU704874. Fipe-grained lava (possibly a xenolith) in lava represented by
sample Gsl/8, at southern edge of modern coulée on Mouut Garbuna. Plag 34.5, Oliv < 0.5,
Cpx 13.5, Opx 2, FeTi 4.5, v ’ _ ‘ '

2. 5ING4004C. HQ285002. Boulder in stream close to road south of Garu village near ccast,
west of Mount Welcker. Plag 26, Oiiv <"1, Cpx 5, Opx 1, FeTi 1.

3. 51NG3063. JU765997. Lava flow in coastal outcrop north of Kily village, east of Mount
Welcker. Plag 26, 0liv < 1, Cpx 10, Opx 4, YeTi 1.

4. 51NGOi45B. JU709974. Boulder in thermal area east of summit of Mount Garbuna. Plag 28,
Cpx 6, Opx 3, FeTi 1, ‘ : : :

5. B5ING3065. .JV740050.f yava flow in coastal outcrop southeast of Garili village, northeast
of Mount Welcker. Plag 23, Oliv, < 1, Cpx 5, Opx 2, FeTi 1.

6. S51NG0262. JV705004. Boulder on eastern rim of summit crater of Mount Welcker. Plag 8,
Cox 1, Opx < 1, FeTi < 1. -

7. OS51ING3064. JV752033. Lava flow in coastal outecrop north of Patanga village northeast of
Mount Welcker,‘ Plag 7, Cpx < 1, Opx < 1, Amph < 1, FeTi < 1. ’

8. 75710023, JU704974. Lava at southern edge of modern coulée on Mount Garbuna. Plag 18.5,

0liv 0.5, cpx 3, Opx 1, Amph 0.5, Qtz < 0.5, FeTi 1.. . . . ... o oo¢a: S288 18.9
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TABLE Gs2.. Mount Bangum

1 2 I & 5 6 7

§i0, 50.9 59.0 60.6 61,7 61.8 62.0  62.4

Tio, 0.52 0.51 8.59  0.51 0.50 0.51 ' 0.52
Al,0;  15.6 ' 16.9 15.7 - 15.3 15.1 15,1  35.4
0504 5.20 ©3.15 3.35 2.95 3.1 - 2.05 3.05
Feo 4.85 3,90  3.65 3.75 3.65 3.80 3.25 -
M0 0.18  0.13 0.13 ° 0.13 0.12 0.11 0.11

Mgo 6.90 3.40 3.25  3.40 3.40 - 2.95  2.85

ca0 Co11.7 €.70 6.80  6.80  6.55 6.5  6.10
Na,0 1.69 2,90 3.00 2,90 2,95  2.85 3.0
K,0 . 0.62 1.34 1,90 0 1.77 2,05 - 2.10  2.05
 P,0g 0.11  0.14  0.15  0.13 0.14 . o0.13 0.3

s IR : PRI T T AT o [ERRHERE
4,04 0.82 1.7 -~ -0.09 0.20 . 0.29 1.55 g.91
HpO- .48 0.59 0.47  0.32 g.1s . 0.260  0.45
€0, 005 0,05 0.05 0.05 . 0.06  0.09 <0.05

rest _ o.18 0.17  8.17 . 0.16  0.16 0.5 gy

0=8 . o - o o . o ‘ ‘.' o - A - .
Total - 99.80 . 99,95 ° ~99.90  100.07  100.02  99.80 - 100.38 . . . ..

Trace elements _ ‘ , _ S :

Ba 130 -~ 365 320 80 - 275 290 310 Fae
Rb . 8.6 8.8 25,5 25,0 . 25.5 L. 26.0 - 28,0 ¢
sr 560 . 488 - 500 465 466 . 431 453 -
Zr. .31 83 . 73 770 78 83 ge

Y . 13 18 18 16 LT e e

La 6 w8 10 e e e
Ce 15, 28 17 22 2200 25 23
NG 9 11 e y0. 1m0 R Lt
v o 269 129 ‘166 - 162 1660 137 183 . o Ta
¢t . .89 17 24 23 29 . 0 . 1g. -

Ni S l134xt o8 13 .11‘~"xff_~13 R .ﬂﬁ-ﬁ ,i'lwff7n',l“'

Cu .68 11 “”281j_,,_,=75-1}:““«79,“;v"_ 45 a8
Zn o 873 sof“‘V‘ .58 6L 53 .58
Ga. L1350 155 0 135 135 o 13 5 r;.‘~13;o S l4l0

vvl.l'51NGz707A ' HQ°16093 Coarse-grained xenolith in lava flow represented by sample Gs2/6

at Cape. Schellong on western flank. Total grain count Plag 38 Gtiv < 1 Cpx 36 Opv,l;

- FeTi 2, interstltial material 23,,.ﬁ;\ ‘ S

:2;: 51NGZ708 HQ222097. Lava flow in coastal outcrOp on western flank northeast of Cape
‘Schellong. Plag 26 Cpx 10 - Opx 2, FeTi 2 ' , . : : -

- 51NG2709 HQ231111 Lava flow in coastal outcrop ‘on northwestern flank south of Minda -

L village Plag 23, Cpx 9 Opx 2,°Qtz’ < l FeTi . : S S

.'4 51NG2713C HQ°25080 Boulder in stream draining western flank southeast of Bagum

: village, Plag 20, Oliv- <. 1, Cpx 8 Opx 7, FeTi 2. AT :

”5.ff51NG2713A.§ HQ225080. Boulder in- stream draining western flank southeast of Bagum

'ﬁvillage Plag 26 Oliv < 1, Cpx 7 Onx 2, FeTi 1. REREE .

‘6. 51N62707B. HQ216093 ‘Lava flow in coastal outcrop at Cape Schellong on western flank
Plag 27, OIiv < 1, Cpx: 7 Opx 1, FeTi 1_ ‘

51N62714C"" HQ238129 ?Boulder at ‘coast on
FeTi 1. I T 2

nfnorthwestern_flank., Plag‘zz; Cpx 7, Opx 2,
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TABLE Gs3. Garua Harbour area

$i0, - 57.1. 72.19 75.33 75.6
Ti0, - 0.50 0.33 0.27 © 0.27
Alyd3 . 13.2  12.62  12.58 12.8
 Fey05 3.50 . 3.14 1.58 . 0.33
FeO = 3.85 1.12  -0.88  0.84
MnO 0.14 - 0,05  0.07 ©6.67
Mgo . 7.35 0058 0.24 . 0.26 -
€a0 . 9.05 2.07  l.25  1.22
. Nao 2,35 . 3.45  4.02 - 385 .
. B0 . 126 3.70 3.82 385
- Py05 0.11 . 0.02 - 0.02. 0.03 .
Hy0+ . 0.45 L 0.56 " 0.31 0.56
L H0- 0.79  0.24 _ 0.09  0.02
€O, 0,10 005
orest . . 0.21 - 0.16  0.16  0.12

‘Total 99.96  100.23 = 100.62 99.92

Trace elements ° v P Sell v
‘Ba 215 575 . 645 - 480
Rb . . 17.4 60 .55 55
St .. '.3%4 245 200 - - 206
zZc 54 160 150 150 .
Wb <l 10 ks g
Yoo 16 200 20 21
- La .6 200 200 13
Ce 16 . 35 - 50 - 30
N@ 9 . as 200 14
Se. 032 e
v 185 30 . - 35 e
cero o3 s s e
N o 83 . 3¢ 40 TS I
Cu " . 74 - 250 " 30 30
‘ Zn: . 7 @3 o 350 . 40" .38
a0 1.8 o100 10 '_ 1q;s_

: Analyses for samples 2 and 3 from Lowder & Carmichael (1970)
R W 51N60255 JV723127 Lava flow on haadland east of wharf at Talasea. Plag 8 Oliv 4
: pr 1o, Opx 1 Qtz < 1 FeTi < 1.
2. 27QB JV767200 Lava from cumulodome making up Little Malumalu Island, southeast of
Mount Lotomgan. Plag 10, Cpx <1, Opx <1, Amph 2, Blot < 1, Qtz < 1, FeTi < 1. . o
' 343 © JV6Y9139. Lava in roadside outcrop 3 km west of Talasea.: Obsidian virtually
o free of visible crystals.,
4. 51NG0271 - JV709134. Lava in road31de outcrop near Bitokara Obsidianvvirtua11y7freé"'
of visible crystals..a“ e ‘ - . R RS R ¥
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' TABLEthl. -Nozthernihalf»of Willaumez Peninsula
roo20 3 5 6 7 8
. si0p 51,40 51.57 . 52.42 - 53.5 . 53.83  58.22 58.56 58,60
©Ti0p 0475 0.80°..  0.73  0.71 1.01  0.94 0.87  0.89
(AL0y - 16.87 - 15.81  14.91 . 15.8 15.42  1s5.62 15.09 15.38
 Feg0y . 6.35 . 2.74 ©  2.30 . - 3.5 5.00 2.15 2.16 2,22 -
.FeO 3,74 7.08  7.16 - 5.80  6.74  6.80  6.75 6.7 .
MmO . 0.4 0,17 - 0.18  0.18 . . 0.20  o0.19 0.19 0.18
Ma0 . 6427 (6.73 . 7.42  6.05 4.36  3.12 3.10 3.22
cao .'10;38j75_°ii;74-'?~71o 84 10.8 . 8.83  7.05  6.95  7.02
N2 2,25 2,41 2.36 2,40 2,99 .3.70  3.70 o .3.84
R0 0,70 _o;44;f;g 0.80 . 0.51 ° 0.92 1.35 = 1.33 1.46
SPYO5 L 6.24 011 027 0.4 0.21 - 0.25 0.25  0.25
HpO+ | 0.5 0.35 o 0.73 0.34 - 0.44 0.23 S 0.184 . 0.30
 Hp0-. 0 0.07 0.0 0.3 . 0.17  0.10 0. 63 0.02 ° 0.07
C0 g6 e.esow0s A
ooFest . 0.21 . 0.19 0 0.23 0.17 0.22 0.7 . 0.7 o0.20
L ggigg
C0=S Ly 01 e
. Total ~"nloo}ség,t‘160,3o . 100.39 -’~1oo.2s.{g“1cs.27';3' 99.88 99.34 . 100.34.

- Trace elenente :"f , T L RN R e : el
~Ba - 220 150 . 255 - 1000 245 0 2100 2100 . 345
CRb T s T s s S Be2 0o 150 18,20 16.0 © 150
. 'S¢ . 540 35570 300 446 480 . 414 412 - 395
zeoo 30 0 30 a0 o310 ss o 76 78 15
Nb K5 %5 ks o el sy [T S AR Rt TR
LY . e s 200 15 25 . 29 . i 28 a0 o
Ce a0 i35 40 120 0 400 22 23 s
NG 20 1s . .20 . 8 .20 120 12 2se
SSe o v 3 28T
V.o 7305 . -275 ‘380 285 - 300 - Co2220 227 235
€ . .90 125 9305 . 55 . ¢§ 15 15 15
Lomi s f‘;Ioog;,“;fiosT“;'[, 38.0 55 -9 10 70
SoCut 1400 0 175 155 140 . 235 122 130 . 155
o 075t 80 75 75115 . 96 . ‘9. 100
L Ga 10 15H 10 14050 15 15.5° . 16.0 -~ 15

ftAnalyses for samples 1 3 5 8 10—12 and 14 from: Lowder & Carmichael (19705; Samples 6 l
o aad 7 and their major—element analyses supplled by VOR. Lo ‘ '
ffﬂlr' 263.; JV735255 Lava flow on northern flank of Mount Luligi Plag 26 Oliv 1, Cpx 5 e G

22, 311. . ' JV772373. Lava flow on: southern slope of wedge of ancestral mountain north of
- Moun+ Langalanga.‘ Plag 3, Cpx 3 ,,,‘v .

;'73(~ 2963., JV794425,; Lava flow on ‘western scarp of Mount Benda about 50 m above and to the v
Tl east .of shoreline of Lake Dakataua. Plag-5, Oliv 2, Cpx &.. ‘
jf'4;. 51NG0259. - JV820378. Boulder from southern wall of the more easterly of the breached

.3) twin craters at southeastern corner of Lake Dakataua Plag 9, Oliv.1, Cpx 7.

: 339 JV751458 Lava flow in coastal outcrop forming small peninsula 3 km west of Cape

s Hollmann. Plag < 1 Cpx <1y Opx < 1, FeTi < 1. v v

Q;G;j 7571()26 JV791403 _ Late 19th—century 1ava flow from Mount Malala about 500 m east of
e source zrea., Plag 17 5 Cpx 6, Opx 1, FeT1 0. 5 . .

7. 7571(318 JV787404 © Lava .at source area of late 19th—century lava flow from Mount Malala

Plag 18 o, Cpx 4, Opx 0. S, FeTi 1. , - . : .
‘ JV799397 ; Late 19th-century lava flow from Mount Malala from front of . southeastern
“20'ﬁCpx ? Opx 3 FeT1 2 S R S

‘ cont1nued on next frame.
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-"ﬂof75 L
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©0.13
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’ 0.53
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376
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Northern half of Willaumez Peninsula (continved)

155

67.2

. 0.68

'14.4

1.45
3.55 .-

013
ST1.31 0

4.50

2.15

0.24

0.08

" 018
- 0.05 3
0.3 -
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305

o 28.0
280
127
e

6

11

30
16"

49
2
2

,t i26{. L
14,50 0

S Ga ffls 5 10 15 9'1575ff*f

‘9 51N60257 ‘JV801391 Late 19th-centurv lava flow from Mount Malala from end of '
Lo southeastern ‘lobe at 1ake level Plag 22, .-Cpx 6, Opx 2 FeTi 1 v R
‘,10; 341, HQ323316 Lava flow in coastal’ outcrop at Cape Goltz on western flank of Mount
i Wangore (Bola) Plag 28 Cpx 5, Opx 5 -FeTi 3. : . ; ,
“i 11. 308 JV745426 Lava flow at northern end of island off western shore of Lake Dakataua

S Plag 10 Cpx 3 Opx 2, FeTi 1. v T
’““*lz.ﬁ 306 , JV741411 Lava flow at southern end of 1sland off western shore of Lake Dakataua. .
. Plag 2, Cpx 1 , R _ S R

51h60258A

the more easterly of ihe. brea

o modal analysis ‘ : :
:;ﬂ14; 319, JV817383. Lava flow in northern wall of the. more easterly of the breacbed twin
B craters at southeastern corner of Lake Dakataua.‘ Plag 6, Cpx 1, - Opx: < 1, Blot. < 1, FeTi < 1.

‘ﬂ'15;1 olNGOZSo.‘ JV808383 Lava’ flow in lakeside outcrop at western end of‘peninsula extending;, o
westwards" into Lake Dakataua.A Plag 4 Cpx 2, Opx < 1 FeTi < 1 T e e e

JV818 84.- Highly vesicular clast from volcanic rudite in northern wall of
ched twin craters at southeastern corner of Ln.e Dakataua. ‘No .-




sioy T ae.: 2
om0, o o.s2
Ao, s
Py 1 2,55
. FeO.- o 6470
MmO 0 o0.18

' MqQ“ .,;  10.1_v
o ce0. . i3.p
.. N&pel 1,51
K@ 6.19
PyOg . 0.06

S

O=S

H0+ 0.60

Hy0- 0.23

€0y . <0.05
rest 0.19

Total - 100.33

Trace elements .-
‘Ba. . 30
'Rb 1.2
Sr: 228
2r ' 21
Nb ’ . <1
Y 13

-La
Ce -
- Nd

Sc B 42

v o : 258

e 386 .-
Ni o 119
Cu ‘ '127_:‘

oz 65
Ga ~ - 12,5

511 sl.1
- 0.67 - 0.69
18.5 . 18.5

3.80 . - 3.60

5,50 . 6.10 "

C0.16 . 0.16
5,75 5.5

10,6  10.5
2.25 2.35
0.43 0.42

C0.07° - 0.07

TABRLE Gn2.

 0.60 0.27
0.34 0.17
0.06 <0.05

0.15  0.15

99,98 ° 100.03

65 - 70

4.0 3.4
382 385

20 23
a1

11 12
4 - 5

N o

36 . .36
2846 277
59 . 59

30 3
66 87
74 73

17.00 . 15.5

52,6

0.76
18.6
3.60

0-15; '

4.50
9.85
2.75
- 0.40
0.08

.0.21
~0.61

0,10 .
0.15

166.12

85
3.8
400
20 -
<1

14
11

31
258

23 .
17
102
70
17.0

Kimbe Island

66.1

0.51
15.1
3.35
1.78

0.11

1.79

4,75
4.0°

1.03.

0,12

0.55

0.51
0.06
0.12

99.93

180
10,0 -

286"

102

1

n
19

.11
16
93
14

12

27
.86

S 15.0

Opx < 1, FeTi <

1. 5ING0246. Kvosozas

1.

2. 5ING0248. KV089240

i Opx <1, FeTi <

[ : 51N60250A.»
L Opx 2, FeTi <. 1.

1.
KV093240

°ﬂ74., 51NG0242. KV093236

- 0px-2, - FeTi <. L.

'“”Tls;? 51NGoz45A

FeTi < 1

Bouldér“bn.wéstéfn codst*df is1and

Plag < 1 Oliv < 1 Cpx < 1

Boulder on northWestern coast of island ) Plag 29 Oliv 3, Cpx 6,

Boulder on uortheastern coast of island Plag 35, Oliv 1 Cpx 4,

Boulder»onVSOUtheastern coastﬂqf‘island,- Plag 29 0114 1 Cpx 2,

KV090236  Boulder on southwestern coast of island. ‘Plag 14 Cox 1, Opx <1,
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TABLE Hl. Unea Ysland

1 2 3 4 5 6 7 8

510, 50.4  50.5 . 53.7 . 53.7 - 56.1.  57.5 58,0 59.5
Ti0, 6.80 . ©0.68 . 0.58 _  1.07  0.90 1.14 = 0.53 0.80
' A1,0, 19.5 ©15.4  15.3 © 16.1  16.6 15.6  16.6  15.4
Fe,0y 2070 3.60  2.35  5.30 . 4.15 5.5 3,05 3.70
FeO 6.60 5.60 - 6.00 . 5,00 - 4.60.  4.25 4,10 = 4.05
MnO 0.16 ~ 0.17  0.15  0.18 . 0.16  0.13  0.18  0.17
 Mgo 4.5 8.55°  6.95  4.80 340 2.40 .~ -4.00° - 2.80
ca0 11.2 121 10.2 . 9.20  7.35 5,75 7.35 - 5,65
Na,0 . - 2.65 2.05. 2,75 3.05 3, 85 3.7 3.65 . 4.00
K0 $0.59 0.4l 1.2 0,93 . 164 176 1.72 2,30
P,0; 0150 0.0 0.7 0.23 . 0.8 0. 4o;j;j*Ao,z3yg . 0.28°
s e e e T e T LT
HyO+ 0.5 0.37 . "0;;0e1 =ij0'155fi’[:b;éz.]';'fog71taf~.'o 03 0.50
H,0~ S 0.18 0.7 0 002 0.31° . 0.28 .08 . 0.15 . 0.52
co, 0.05. = .<2.05 <0.05 - 0.07 . 0.05 Eo;qg“‘- <0.05  0.05
rest = 0.1 . 0,17  0.18 - 0.20 ' 0:.17° 0,18 0.17  0.16

Total . 100.13 99.76 99,77 . 100.29 - 99.8% - 92.87 98.76  99.88

Trace elements ) _ v . o L ; . - ,
Ba ' 80 60 115 - 115 175 . 205 175 - 230
Rb 8.6 4.8 17.6  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 S22 3 e 4 .3 5
Yy 18 16 19 . 27 32 42 23 ac
La . 6 4 . 9 .. . 9 S > 2 | R ¥ & 16
Ce 17 10 220 023 29 37 29 38
Nd 9. 8 . 11 3. 17 22 14 20
sc ' 25 41 28 35 28 28 - 19 ' 20
v .. 24y 252 . 198 - 316 - 235 - 247 161 147
Cr - 15 2010 14 . 23 11 . 5 . 44 20
Ni : 18 .75 87T 25 9 4 19 9
Cu . 77 .82 0 74 . 3584 106 86 108 58
" Zn S .70 .. 64 . 6L . 93 - 86 108 61 74
 Ga , 17.0 © 13.5 14,5  16.0 . 17.0 ©  17.0  15.5 16.5

' 1.  48N60022 H485615 Boulder on northern side of Duaga Island (ioleo off east—northeastefn
coast). Total vraln count Plab 61 Oliv 3, Cpx 11, FeTi 1, interstitial material 24.

2.‘,48NGOOOG. VH464626 s Block on - northeastern ‘rim of caldera. Plag 12, Oliv 9, Cpx 13.
' 3." "48NG0500. . H433571.. Lava flow in coastal outcrop at Bali Harbour wharf. Plag 17, Oliv 3,
Cpx 14, Opx 1, FeTi .. .o ; . . ‘
B 48NG0013 H408597 , Lava flow'inicoastal outcrop on western side of island. Plag 1, Cpx
© <1, FeTi < 1. ‘ .
80 48NG0509 H467590. Boulder on southeastern flank of Tamangoni volcano Plag 7, Oliv < 1,
S Cpx 2, Opx < 1 FeTi < 1. - o
6. 48N60020 H469626. - Lava flow-in coastal outcrop on northesstern side of island. Plag < 1,
f?.; 48N60505 g H451605 Lava flow on eastern flank of Kumbu volcano. Plag 28, Oliv 1, Cpx 7,
- Opx. 1, FeTi 1 , ‘ '
D8 48NC0520 H459a77..»Lava flow in coastal-outcrop on southeastern side of island. Plag 19,
. Oliv < 1 Cpx €, Opx 1, FeTi 1. . S :
: ' : continued on next frame.




9
5102 60.1
Tio2 6.36
A1203 16.4
FeO 3.30
MnO 0.14
Mg0 3,15
Cao 6.25
Na,C 4.00
K50 1.91
PaOg 0.25
S
H,0+ 0.27
Ho0- 0.27
002 .05
rest 0.16
0=S ‘
Tctal 99,746

Trace elerents
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TABLE Hl. Unea Island (continued)

Ra 200
Ph 34.5

Sr 468

Zr 126

Nb 4

Y 25

La 15

Ce 33

Na 15

Sc 16

v 128

Cr 32

Ni 13

Cu 75

Zn 56

Ga 15.0

9. 48NG0523. H438618. Lava flow just inland from Tamk .ram Bay. Plag 31, Oliv 1, Cpx 5,

Opx 1, FeTi < 1.
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TABLE H2. Garove Island

1 23 s 5 6 1 8

.8i0p ' 49.7 52,6 52.6 53,7  54.9 55.2 55.4 63.4
o Tio, - 0.85 1, 42~_:,]v1.43'rj, 1.54 0 1,75 1.55° . . 1.38 1.29
Al,04 16,5 15,7 0 16.3 0 15.1 . 1s.0 15.6 16.4 - 15.0
T Fep03 155 2.10 1.80 . 3085 - 4.90 2,95  3.00  1.80
»FeO"‘»v_’ o 7.65 - 8,100 '8.45  7.95. . 6.70 . 8.10 - 6.10 5.30
S MnO v,0'13vn‘“e‘o’2djgf 0.20 0028 0,23 0.2l 8,20 . 0.17.
M@0 . '7.95 - 5,50 5,30 4.15. - 380 3.45 . 435 1.79
Ca0 12,9 . 10.5. 0 9.800  ©7.90 . 7.35 - 7.33. 8.0 4.40
Nay0- ‘ilf,g‘goqoy*;3=3 °5ﬂfﬁ5x3 00 "*)3}§Q'gf[f5’so””"4;10aff1'3 80  4.95
R0 g;]r.i;o;zo;}f?f L o.8Y 0. '*'”Vfo 51 0.88 C0.53 - 1.209
B0 008 o2 0a7 0.3
B b R R I A R
'5__Hzo-j3vp'
- COg
‘“frest:p&-f}'

- 0,04 43 "”f,f ﬁ!]ﬁ,ffé:f7~f'7<0aoit’ L 0.13
i o O I R, o x0,16'.-i1?0 21-v”

o010 0,02
oas oz

.w'qffO s S R iR e
S Total _‘5711°94031,;310C314'3- ©99.82 7 100,26

as Tfaée'élemehtsﬁ* R e e
CoBa o 3060
SoSEoco 21ty

Cgro L 42 ey
B e
5

e 1so
7.6 16.0
v«z 210 184
130 264
.4 10
‘3 es
R ":15'
o 1e o e
o280 16
194 49
S22 kr
18

'Lg_Cef:f] ;fp 1 R
Voo h26L 301, . 204
‘t‘¢r__?';Qtﬁald_ygﬁtLﬁ:ayftsoed_kd;fh't
CRE el oy :
Cu B0 56 Loh 22T e 2000 s 28 s
Zn BT 90 ;nv~;;105:-*‘ 114 0 1090 87 104
Ga ,.;3?14;p3“g“_117;03533”117;S;ﬂ35;_17 5 -7 19.5°  19.0 .. . 18.5 . 19.0

48NG0572 H886797 Block in volcanic rudlte in coastal outcrop at Island Cape
k Plag <1, 011v < 1 S L : e T -
.24 48N60033 H790815 Lava flow in coastal outcrop at Langu Anchorage

, Cpx 1, Opx < 1 FeTi < 1 : _ , : . :
3. . 48NGOO36: H780851 Lava flow 1n coastal outcrop on northeastern side of Papua Bay.

Xy Plag 7 Qliv: <jr, Cpx 3 Lo - ; , : ‘

4, 48NG0537 : H813833 Dyketon southWestern shore of Johann Albrech* Harbour.
._pr‘<dl » . o . v. ‘
5. 48N66556 H854810 Lava flow in coastal outcrop at East Entrance Cape.

Oliv < 1, Cpx <1, ‘FeTi < 1.0 - L .
116. 48Nu0538 H810838 - Block on western shore of Johann Albrecht Harbour, derived from
lava flow in~ upper part of’ caldera wall. Plag <1, Cpx < 1, FeTi < 1.
7. 48N60559 : H838818 Coarse-grained xenolithixxlava flow in coastal outcrop north-northeast
' of West Entrance Cape. Total grain count' Plag 74 Oliv <1, Cpx + Opx 21, FeTi 3,
o 1nterstitial material 2. - RN
4“3*8 - 48NG0549.- ~“H851 8357 Lava flow at eastern end of island off eastern shore of Johann
_Albrecht‘Harbour.. Plag 9, Cpx 1, Opx 1, FeT1 < 1. ‘
SR - EIEE o o f L L - continued on next frame.

Plag 5, Oliv 1,

Plag;<‘1,

Plag < 1,
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E | ~a4-
g“ TABLE H2. Garove Island (cortinued)
9 10 1 12
' si0, ' 63.9°  64.6  64.9  70.3
; TI0, - '1.28 . 1.20 1.25 0.66
f Al;03 . 14.3 14.6  14.3  13.4
Fe;03° - 1.25 1.60 1.40 . 0.99
FeO 5.60 4.80 4.75  3.00
MO - 0.19  0.19  0.20  0.15
Mg - 1.69 .  1.85  1.51  0.73
ca0 4.50 4.10 4.05 2.60
Na,0 ©5.15 5,10 - 5.50  .5.70
K0 1.21 1.25 1.21 . 1.68
Py05  0.39  0.27 - 0.34 '0.14
H,0+ <0.01° <0.n1  <0.01 - 0.11
S Hg0- 0,19 0.30  0.19 0.25
7 eo, © <0.05  <0.05  <0.05 <6.05
. zest ©0.13 0,13 0.13 0.12
o=8" . - o
 Total S 99,78 99.99  99.73 . 99.74
Trace elements‘  o ,
Ba 165 - . 160 160 o215
Rb 2040 .. 20.5 19.2 26,0
St 170 0 163 1M 129
ze ‘298 - 273 286 307
Nb 11 s 1 12
Y 69 0 . 67 62
 La 18 14 314 17
Ce 44 a0 - &4 48
S Nd - 28 . . 23 zB 25
-7 & 13 L 16 13
v sz . A6 42 B § I
cc a0 a1
Ni ’ o a s 25 RT3 |
- Cu R 17 6 4
Zn 106 ' 86 104 83
Ga - 19.6  .18.5 ~  19.0 16.0

vv9 48NGOOS4 5828809 ' Lava flow in coastal outcrop just wwst of West Entrzunc‘A Cape. L
T Plag 3, Cpx 1 Opx'.< 1, FeTi < 1. '
}:‘10. 48NG0526. H818827 Lava flow on southwestern shore of Johann Albwech‘ Harbour.f
AR Plag 16 Oliv <1, Cpx 3 Opx 1, FeTi 2. ' Sl _ . L
°7gfﬂ11 '48NG0028. ' H836813. Lava £10w in’ coas*al. outcrop north—northeast of West Entrance
R Cape. ‘Plag. 8 Cpx_1 Opx <1, FeTi < 1. - . S
: 'nld. 4SN60532 H826823., ‘Lava flow on southwestern shore of Johann Albrecht Harbour.
P;agxl4 Cpx 1 Opx < 1 FeTi < 1 . Cok o : B -
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TABLE H3. MNarega, Wambu, Undaka, and Mundua Islands

a 2 3 4 s R /8,
sio, 47.5 43.6 49,2 49.2 48.6 49.9 .~ 51.7 ° S1.8
Tio, ¢.95 1.91 . 1.15 1.14  1.11 1.01  0.99 ©  1.03
Al,0,  18.4 15.9  14.4 15,0 15.9 16.6  16.9  17.2
Fe,0; ~  6.20 . 2,40 1.40 3.45 . 2.30 2.30 2,95 2.95
Feo 3.80  8.85 . 8.10 6.05 6.85 6.30  5.75 - 5.85
MnO ©0.19 0.19  0.18 0.18°  0.18  0.17 - 0.18  0.18
M3 0 . 5.80  7.35  10.8. 11.3 10.3 . 9.15 - 6.45 5,95
cao0 12.6. 11.0  11.4 10.8 ‘10.8  11.1 10.9  10.6
Na,0 2.30 2.65 2.15 . 2.20  2.35 2.40  2.50 2,55
K0 - 0.72 0.16  0.19 0,25 1 0.24 0.2L  0.75.  0.83
P,0g 0.37 0.21 . 0.11 0.11 0,12 . 0.10  0.18 - 0.19 "
H,O0+ 0,37 0.52 0.28 <0.01° . 0.18 0.17  0.35 0.36
1,0- 0,39 0.25 _  0.20.  0.27  0.12 - 0.33 . 0.15 0.16
co, 0.05 0,30 . 0.05 . 0.05 . <0.05  <0.05 0.05 <0.05
rest 0.20 . 0.19 0.21  © 0.23 . 0.20 . 0.18 0.6  0.16
0=5 | _ S
Total  99.84  100.48  99.82  100.23  100.25  99.92  99.96 99.81

Trace elements

Ba | 80 45 30 - 30 35 .28 90 100"
Rb ‘ ' 6.6 2.8 2.4 3.6 3.0 3.0 . . 12.6 14.2
Sr 730 213 187 174 198 189  346- 375
zr : 64 123 69 68 67 58 71 c72
Nb 1 6 3 3 o3 1 - 3 . 3

Y 18 31 21 0 2 20 2 22 21

La 21 9’ 4. 3 6 .3 8 g
Ce 54 25 12 e 11 119 1T
Nd 26 14 3. 7. .8 6 - 10 10
Sc _ 23 36 33 4 332 S35 31 .29

v 276 323 230 234 228 225 246 247
Cr ‘ 20 237 535 635 457 181 59 31
Ni : o 89 196 227 170 152 50 38
Cu 116 74 86 a1 88 73 128 116

zZn , 68 90 71 70 67 68 . 66 69
Ga 18.0 19.0 15.5 14.5 ©15.5 . 15.0 15.5 16.0

1. 48WGQO48Q. H405987 ‘Lava flow in coastal outerop on northwestern 51de of
Naregablsland. Plag 40, Oliv 3, Cpx 4 FeTi < 1.
2. 48NGO0O42. H614877. Lava flow in coastal outcrop on southern side of Wambu Island.
Plag 7, Oliv 4 FeTi <°1. . , _ , ‘
3. 48NGOO38A. 5610905. Block in volecanic rudlte at southeastern end of Undaka Island.
Plag <1, Oliv 7. Lo . ; I ’ D ;
4. 48NGO582. H706909: Lava flow in coastal outcrop on northern coast at eastern end
o of Mundua Island -.01iv 10. L L SRR ' S :
5. 48NGOO44 H605887 - Lava flow on islet off northeastern coast of Wambu Island.
Oliv9, FeTi < 1. = =~ = - : - n :
Y 48NG0592 H691894 Lava flow in coastal outcrop on southern coast of Mundua Isiand;
. Plag 13, Oliv, 7, Cpx 2, FeTi <. 1. . . e :
' 77. 48N60605 H668905 . Lava flow in'coastal outcrop on northern coast at western end
,o‘ Mundu& Island, ‘Plag 14 Oliv jl,j Cpx 8. 3 . B » L
e 0 “H660894. Lava flow‘in cnastal outcrop on southern coast at western end
‘»Plag 6 Oliv 1 pr < 1

ﬂof Mundua Island"
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