| Bopy for Chief Geophysioist
COMMONWEALTH OF AUSTRALIA. -

_DEPARTMENT OF NATIONAL DEVELOPMENT.
BUREAU OF MINERAL RESOURCES
GEOLOGY AND GEOPHYSICS.

RECORDS.

1962,/125

THE GEOLOGY OF FERGUSSON -AND
GOODENOUGH ISLANDS, PAPUA.

by

H.L. Davies and D.J. Ives

g 2 w3 R
3 N
i 1 .

-
=y

4
The i,d/f‘grmation contained in this report has been obtained by the
Department of National Development, as part of the policy of the Common-
wealth Government, to assist in the exploration and development of mineral
resources. It may not be published in any form or used in a company
prospectus without the permission in writing of the Director, Bureau of
Mineral Resources, Geology and Geophysics.




THE GECLOGY OF

FERGUSSON AND GOODENOUGH ISLANDS,

PAPUA
w 3
s) _ H.L. DAVIES AND D.J. IVES
'\ o=
1962/1 25 . e O 'f:f_‘T‘i:.":_ L .'-
| r“,,..p&" PR
[
] z '}auuenuo_.-f
-
®

;L . The information contained in this report has been ottained
\‘.‘m _ ~ by the Department of National Develcpment, as part of the
G policy of the Commonwealth Government, to assist in the
exploration and cevelopment of mineral rcsources. It may not
- 0 be published in any form or used in a company prospectus
. "5 without the permission in writing of the Director, Bureau of
[ o Mineral Resources, Geology and Geophysics,




@ o]

TARLE OF CONTENTS

SUMMARY
INTRODUCTION
GENERAL INFCRMATION

Location

Administration and Population
lAccess

Climate

Flora

Fauna

Topographic names

Method of working
Acknowledgenents

TOPOGRLPHY
HISTCRICAL NOTES AND PREVIOUS INVESTIGATIONS
GEOLCOGY
METAMCRPHICS
Origin

Distribution and structure

(a) Goodenough Block

(b) Mailolo Block

(c) Oiatabu - Morima frc
(d) Other exposures

(1) Kukuia Peninsula
(ii) South-eastern Fergusson Island

Description of rock types
1. Quartzo~-feldspathic

Ea) Layered gneiss

b) Quartzose gneiss
(e) Micaceous gneiss
(d) Leucocratic gneiss
(e) Hornfelsed gneiss

Petrography of the quartzo-feldspathic rocks
2+ Highly aluminous
- Petrography
3+ Calcareous

Petrography

4+ Basic

(a) layered
(b) massive

Petrography of the basie rocks

(a) layered
(t) massive

(i) 1large bodies
(i1) "sills" and lenses within
layered gneiss
(iii) blocks within pegmatite
(iv) dinliers and schlieren within
granodiorite

I;:
o

-

@ .

-
oo oooviww W W

P . e T}
Mt W N O

— md
o

-
3883

88

8

23
23

25

26

85

28
28

29
30

31

31
32

32
33

: 33

34



@
3

£

i1

Granulite and eclogite facies

(a) fine-grained basic

(b) coarse-grained basic
(¢) quartzose

(d) granulitic amphibolite

Petrography

ULTRAMAFIC ROCKS

T
2e
3.
A].-
5e
6-
Te

Oredi Fault area
Elologea Fault area
Wadelei Fault area

Within and adjacent to the Omara Granodiorite

North-western Mailolo Block
On the Wakonai Fault
Within the Gocdenough Block

Petrography

(i) Dunite

(iig Harzburgite
(iii
(iv) Serpentinite

Pyroxenite

- MET/SOMALTIZED GABERO

Petrography

GRANODIORITIC INTRUSIVES

(a)

(b)
(e)

(a)
8

PEGMATITE

Cmara Granodiorite

Petrography

Oiatabu Range granodiorite
Luboda Granodiorite

Petrography

Morima Range granodiorite
Mebulibili Peninsula adamellite
Microgranodiorite dykes

Mailolo Block

Oiatabu Range

Other parts of Fergusson Island
Goodenough Island

Pre-metamorphic dykes
Pogt—metamorphic dykes
Post=granodiorite dykes

Petrography

VOLCANIC ROCKS LND THERMAL AND SEISMIC ACTIVITY

VOLCANIC ROCKS

1. South-eastern Fergusson Island and
adjacent islands

(a) Lamonai cone

(bg Oiau cone
Dobu cone

(di Other craters and cones
Low=-lying area west of Lamonai
Sanarca Island

Petrography

34

34
35
36
36

36
37

38
39
39
40
40
41

42
43

45
46

48
48

. B
-

51
51

52
53
53
53

o4

55
55
56
56

56

57
57
58

58

59

59

60

61
61
62
63
63



iis

Re South-western Fergusson Island

(a) Folded volcanics on Kukula Peninsula
ib) Flat-lying volcanics

c) "Plugs"

(d) Lava domes and small cones

Petrography

(a) Folded volcanics

b) Flat-lying volcanics

¢) "Plugs"

@) Lava domes and small cones

3+ Northern central TFergusson Island

4o Goodenough Island

(a) South-ecastern part of the island

(b) Flows and cones peripheral to the
Goodenough Block

(¢) Northern part of the island

Petrography
5s Lmphlett Group and Uama and Towara Isleands
Petrography

THERMAL AREAS

Deidei area
Tamelele area
Other areas on Fergusscn Island
Dobu Island
Goocdenough Island
SEISMIC ACTIVITY
RAISED CORLL
TLLUS

ALLUVIUM LND BEACHES

STRUCTURE
(ag Domes
(b) Faults

(ig Faults bounding the metamorphic blocks
(1i) North-easterly trending trenseurrent faults
Regional extrapolation

GEQLOGICAL HISTCRY
GEQOMORPHOLOGY

ECONOMIC GECLOGY

1. Gold
Source cf alluvial gold

2+ Copper
3. Nickel, chromium and asbestos

4e Crystal quartz, mica, rutile, amblygonite and
cassiterite -
5« Pumice, sulphur and possible bauxite

Conclusions

BIELIOGRAPHY

67
69
69
69

69
70
70
T

T

71
71

72
%

T4

75
76
76
T

78
78

90
90
91
91
92
92
93
%

95



kY )1‘\.

iv

: Page
APPENDIX I 97
Petirographle and mincragrzphlc examination of
nickelilferous rocks from Mebulituli Creek,
Fergusson Island, by W.B«sDallwitz and W.M.B.Roterts.
LPPENDIX II 100
Interpretation of geochemical &ampling programme
TEXT FIGURES , Facing page
Fige 1. Locality Map. Scale 153 miles to 1 inch approx. 3
« Goodenough Island, from Mapamoiwa. 1
3. Lamonai Cone looking north. 12
4o Olau cone and Dotu Island; lcoking south. 12
5. Typical quartzo-felspathic layered gneiss (x12). 24,
6. Hornfelsed gneiss showing large porphyroblasts
of plagioclase (x30). 26
7. Amphibcle-rich band in layered amphibolite (x12). 30
8. Fine-grained granulite showing a large porphyroblast
of hornblende with inclusions (x45). 35
9. Coarse grained granulite showing sieve~textured
pyroxene (x45). . 35
10. Talc~tremolite-olivine rock derived from
harzburgite by alteration (x20). Al
11, [ltered pyroxenite (:45). 44,
12. Altered pyroxenite (x45) VA
13. Twinned and zoned plagioclase in the Omara
Granodiorite (x56). 50
14« Sharp peaks of volcanics east of Mapamoiwa. 67
15. Wegipa Island, a volcanic cone. 72
16. Lava fan, south of Nuatutu. 72

17+ Mep of Deidel thermal area, south-eastern
Fergusson Island. Scale 1.6 miles to 1 inch approx. 77
18. Hill or sinter and sulphur in the Iamelele

thermal area. 78
19 Hot pool in the Iamelele thermal area 78
20, Map of Iamelele thermal area, western Fergusson
Island. Scale 50 chains to 1 inch approx. 78
21. Structure of the D!'Entrecasteaux Islands.
Scale 10 miles to 1 inch. 82
22, Dip slopes on north-eastern Goodenough Island. a3
23. Plunging anticline forming the Oiatabu Range. a3
24« Mylonitic texture in basic gneiss from
Elologea Feult (x35). 85
25. Mylonitic texture in basic gnelss from
Elologea Fault (x70). 85
26. Transcurrent faults - Goodenough and Fergusson
Islands. Scale 10 miles to 1 inche. 86
27. Transcurrent faults - Scuth-eastern Papus.
Scale 40 miles to 1 inch. 86
TABLES Lfter page
1. Approximate mineral compositions of gpecimens of
quartzo-feldspathic metamorphics. 26
2. Arproximate mineral compositions of granulite
and eclogite. . 36
3. Approximate mineral compositions of granodioritlc rocks. 53
4e Approximate mineral compositions of dyke rocks. 58
PLLTES

1. Geological map of D'Entrecasteaux Islands. Scale 4 miles to 1 inch.
2. Geological map of Fergusson Island. Scale 1 mile to 1 inch.
3. Geological map of Goodenough Island, Secale 1 mile to 1 inch.



[

-

SUMMARY

The D!Entrecastcaux Islands lio between 15 and 65 miles north
of tho eastorn end cf the Papuan mainland. There arc three major islands,
Normanby, Forgusson and Goodenough, and a number of smaller islands.

Goodenough Island, 22 miles long and 16 miles wide, consists '
of an 8000 foct mountain range, the "Goodenough Blcck"", flanked by fcothills
end gently sloping plains. Pergusson Island, 32 miles long and 20 miles
wide consists of two 6000 foct mountain ranges, the "Mailolo Block" and the

"Oiatabu-Morima Arc'", separated by a lower range in the centre of the

- island, and flanked by low foothills and plains.

The Goodenough Bleck is a deme consisting of metamorphic rocks
with & granodiorite corojy the Maileolo Block is the northern half of a dome
of metamorphics, and the Oiatebu-Morima arc is a remnant c¢f the south-castern
half of a dome of metamcrphics with a granodiorite core. The margins of the
domcs are faulted. Ultramafic iocks occur within the metamcrphic rocks
and on some of the marginal faults, Volcanic rocks alsc occur on some of the -
marginael faults; olsewhere they have built up peninsulas (on Fergusson and
Goodenough Islands) and small islands (4mphlett Group, etc.). |

The metemorphic rocks are at least 7000 feet thick, and consist
of quartzo-feldspathic gneiss and minor schist, amphibolite and calcareous
gneiss. They are comqonly of almendine - amphibelite facies (kyanite -
almandine - muscovite subfacies), but include some granulite and eclogite.

The more deepiy buried metamorphic rocks have been mobilized in places.

The ultramafic 9f rocks aro highly megnesian dunito, harzburgito,
end pyroxenitej they are partly or completely serpentinized and, in places,
opalized and carbeonated.

The granodioritic rocks show local variatibns in composition
to trdndhjemite and adamellite, and evén to granite., lMotasomatized gabbro
occurs es inliers within the grancdiorite.

The volcanics are found in three provinoesi

1+ PFergusson Island (south-cast and south-west) - acid and

intormediato, predominantly fragmontal.
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Goodenough Island - basic and intermodiate 1av§s.
Asmphlott Group and Uanma and Tewara Islands -thtormediate
(and rare basic) lave and egglomerate.
There are volcanic cones on south-castern Fergusson Island
and Oiau) and on Dobu Island noarby, and small concs on Goodenough
Thermal activity occurs on Fergusson, Goodenough, and Dobu Islands.
The postulated geological histoxy of the islanis is
Depcsition of at least 7000 foot of sediments.
Rogional metamorphism by deep burial.
Emplacemont of ultramafic & gabbroic rocks, porhaps contemporaneously.
Enplacenent of medium-to high-level plutons of granodiorite
resulting in
(a) 1local doming of the motamorphics, and
(b) faulting on the dome margins
Elevation of the domes of metemcrphics, probably in quaternary
time, by movemont on the marginal faults.
Vulcanisam.
Partial dissection of the domes by transcurrent faulting and
erogiony continuing vulcanism.
Pumice in Oiau and Dobu cones may be of cconcmic intorests

an ostimated 10 million tons cf pumice on Oiau alone. Bauxite

may occur on Sanarca and south-eastern Fergusson Island, but this

possibility hes not been checked in the fiold.
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INTRODUGTION

This report prosents thu results of & geological survey of
F;rgusaon and Goodencugh Islands and some of the adjacont islands, excluding
Normanby. The islands lie north of tho castern end of the Papuan mainland
and bolong to the D'Entrecasteaux Group.

The survey is part of a continuing prograrme of rogional
mapping in the Territory of Papua ond New Guinea by the Bureau of ﬁinoral
Resourcos. Provious projocts hawe included the mapping of part of the
central ﬁbw Guinca highlands (1956-7), fhe Musa River area of castern Papua

(1958), and Misima and Woodlark Islands (1959 and 1960).

GENERAL INFORMATION
Location | | -

The D'Entrecastoaux Islands lie betwoen 15 and 65 miles north
of the castern end of the Papuan mainland, between latitudes 9012'3 and
10°12'S and lengitudes 15005'E and 15101?'E. There are three majog;islan@s,
Goodeﬁough, Forgusson, and Normanby, which are roughly aligned in ;ﬁg north-
westerly diroction. Smeller islands include the Amphlett Group, Uama,

Towara, Sanaroa, and Dobu., This roport deals with Goodenough and Fergusson

Islande and some of the smaller islands.

Administration and Population

| The.islqndsg-coﬁpriae the Esa'ala Sub-district of the Milne
Bay District of Papua, and are administered by the Administration cf the
Territory of Papua and New Guinea thrcugh the District Commissioner,
Samerai, and the Assistant District Officer, Esa'ala. Esa'alg, is situated
on the northern tip of Normanby Island. A patrol post and hospital are
located at Mapamoiwe on south-western Fergusson Island; and there are
Buropeen planters and traders at Seblugomwe and Kedidia on soufh—castern
Forgusson Island, and at Nuamata, Nuatutu, and Nou Neu on the coast of
Goecdencugh Island.

Buropcan staff of the Methodist Mission are stationed cn Dobu

Island, at Salamo in the south-east of Fergusscn Island, at Kalo Kalo on
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north-westorn Fergusson Island, and »i Wailagi on south-eastorn Goodenough
Island. The Mission hoadquarters is on Dobu Island, hospitals are at
Salamo and Wailagi, and a slipway and workshops are at Salamo.

Buropean staff of Roman Catholic missions are stationed at
Budoia on south-castern Forgusson Lsland, end at Wataluma on northern
Goodenough Island.

The na%ive population of tho sub-district is about 29,2003
of these 8100 are on Goodencugh,; 10,900 on Fergusson,Sanaroa, and Dobu,
9600 on Normanby, and 460 in the Amphlett Group. The native peoples are
collectively known as Gosiagos, and aro highly regarded as mine and
plantation labourers, es they have a name for good character, industry, and
intelligence. Recruiting from Goodenough is at present restricted.

The natives are mostly primitive and live by subsistonce
agriculture (yams, taro, etc.) supplemented by & little 'cash-cropping' in
oopra, coffes, and chilis. A small degrce of self-government has been
introduced in south-eastern Fergusson and part of Normanby Island, with the
formation of Local Government Councils.

Fow of the natives spoesk English, but most speak Police Motu,
gxcopt in parts of Goodenough Island where the recruiting restrictions
have limited their contagt with other language groups. Their own languages
vary from one part of the islands to another; thus, a native from one
part of Fergusgon Island may not understand the speocch of a native from
another part. The language spoken on Dobu Island has been adopted by the
Methodist Mission as a lingua franca, and is taught in its missions
throughout the islands, Thus an educated native may understand four
languages, his own native tonguc, English, Polico Motu, and Dobuan,

The hoad hunting days are only TO years past, and stories and
rolics, such as special war spears, arc still prescerved. With the advent
of tho missions and government control the differont tribes have forgotten
their old animeosities, and thore has been a general migration of villages

from good dofensive positions in the hills down to flatter mocre open ground.
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4 fortnightly sea~plane sorvice links Esa'ala with Samarai and
P;rt Morosbys A soaled wartime airstrip at Vivigani cn north-castern
Gpodenough Island is in quite good ordor despito lack of maintenanco over
the last ten or fiftoon years. The amount of traffic to and from the
arce docs nct, at present, warrant a regular service, so the airstrip is
only occasionally used.

Most traffic in the area is by sea, in craft ranging ffom 60
foot workboats to launches; speedboats, and native cances. The large
vessels ply fairly regularly between the islands and Semaraiy some
call at the Trobriands and Weodlark Island en routey; and others continue
up the north coast of the mainlend as fer as Lae. They are available
for charter at a general rate of £30 to &35 per day.

All-weather anchorages are located at Esa'ala, in Gomwa Bay
on the south-castern Fergusson Island, and in Mud Bay on south-ocastern
Goodencugh, and there arc jetties at Esa'ala, at Salamo and Seblugomwa
in Gomwa Bay, at Mapamoiwa, and at Wailagi and Nou Nou in Mud Bay. The
gsouthern coasts of the islands are exposed to the south-ecasterly monsoon

and arec accessible only whon the winds are favourable. The northern

coasts are sholtered for most of the year but are unsafe during the ncrth-

" west monsoon.

lMovemont on the islands is gonerally by fcot. Thore arc 20
or 30 miles of formed road on ncrthern Goodenough Island and a mile of
vehicle track at Salamo. The formed rcad has not beon maintained since the
wer years, and many of the creck crossings are now impassable.

Foot-tracks linking the main villages and Government rest
houses are generally on flat ground; grass along them is kept trimmed,
and they are bordered by shrubs or coconut palms. - Most of the mountain
ranges are traversed by smaller tracks linking villages on different sides
of the ranges, and by hunting tracks; some of these tracks are marked only
by the occasionel brcken shrub or knife scar, and are not apparont tc the

untrained eye. The forest has relatively little undergrowth, and it is
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usually possible to traverse through it at littlo less than normal
walking speszde

Climate.

Climate is controlled by the monsoonal seasons and topography.
Tho soasons axes  {National Dovolopment (1954%))
| North-west Monsoons mid=December to mid-March.

South~east Monscons May to October.

Doldrumss November to mid-December and mid-March to

April.

Rainfall is sproad throughout the yoar; but cn the southern
flanks of the mountains it is heaviest during the south—qast season,
whereas on the northorn slopes it is hoaviost during tho north-west season
(R. Loach, pors.comm.)., Tho cnly monthly rainfall figurcs available are

thcse recorded at Salame; the average figures over a period of 8 years are

Months J P M A M J J A S O N D Tetal
Reinfells 8 6 8 7 914 8 61010 8 6 101 inehes

For the duration of the survey the woeather was mostly
finc, but there were occasional spells cof very heavy rain lasting from 2 or
3 days up to & fertnight.

No records of temperatures, have been kept but it might be
assuned thet temporaturcs in the coastal rogions are ccmparable with those
for Samarai, where the averago maxirmum reading ranges from over 90° in the
nexrth-west seascn to 83o in July and August (National Development, 1951).

In gonerel the climate is not trying during the south-east
season as there is almost always & rofreshing breeze but during tho
north-west season and doldrums the days are hctter and the wind less
consistent. The uplands are relatively cool throughout the year, and the
higher mountain poaks are hidden by cloud after 8 or 9 a.n. alnost every
day.

Flora
Vegetation on the islands may bo classified into five types

which are, in crder of prevalences

e [ A P e 3 ., - . Rp— . o
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X(i) rain forest, (ii) grassland, (iii) secondary growth,

(iv) alpine grassland, and (v) open forest with grassland.

Rain forest covers about 80 percent of the islands; it

generally has little undergrowth, and is fairly easy to penetratoc.
However, on the higher parts of the Goodonough Island, above about 5000.
feet, there is considerable underyrowth, including some fine bamboo croeper.
This is due to & relative thinning of the forest at these altitudes; the
treo-~top canopy is not as complete, and th{a permits sunlight to roach the
undergrowth. Pines were noted in parts of the Morima Range.

Gragsland occurs on some of the plains and foothills
flanking the mountain ranges. In addition, the northern slopes of the
Meilolo Block and parts of the north-eastern slopes of the Goodenough Block
are grassced. Tho grass is between 2 and 6 feet high. Common belief is
that the grasslands have developed where rain forest has beon destroyed
initially by clearing for gardens and later by repeated burning off.

Secondary growth, consisting of a tangle of saplings, small
trees and vines, is difficult to penetrate and commonly infested with
smell scrub ticks (mokkas). It dovelops on the sites of abandoned gardens
and, over the years, is probubly replaced by normal rain forest.

Alpine grassland is restricted to some of the peaks of
Goodenough Isiand at elevations greater than 5000 fect.

Open forest with grassland occurs on the low raiscd coral hills
neer Mapamoiwa and on low volcanic hills in the lamcleole arca. Many of the
trees look rather like the Australian 'paper-bark.!

Nipa and sago palms grow locally in swampss the former is
used in tho building of huts.

Founa

Pigs, dogs and poultry are found in elmost overy village;
they were introduced to the islands long boefore Buropean settlement
(National Development, 1951). Native animals include the wallaby, trco

kangaroo, cuscus, and flying fox. Native birds include the common groy
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plgoon, Torres Strait pigeon, hornbill, scrub-hen, sulphur-crested white
cockatoo, qnd a variaety of colourful smaller birds; the cassowary, a fairly
common bird on the Papuan mainland, is not present in tho islands. The
most common sneke is the python, but there are, reputedly, no venomous
snakos on the islands, The coral recefs abound with fish.

Tho only insocct pests of note are the fiying beetles which
flock to & lemp at night. Mosguitos were encountered only at Deba on
north-western Fergusscn Island, and on Lawa Island near ﬁapambiwa.

Their general absence is prcobably the result of spraying by anti-malaria
toams from the Depariment of Public Hoalthe.

Topographic namas.

Wﬁerover possible nemes of topographic features used in this
report are those accopted in common usege. For many of the features no
such names are esveilable, and in fhese instences nemes used by local
natives, preforably those with rights to the land cn which the foature
occurs, are used.

In the naming of strcams confusion arises from tho fact that
ono stroam may have a number of different names for difforent parts of its
course. The names given to mountein peaks may vary from village to village.
Thus on the military map the four eastern pesks cf Gocdenough Island from
west to east, are named (i) Vinouo, (ii) Oistukekea, (iii) Nimadac, and
(iv) Ojiamadawa'a. According to Brass (1956) the same peaks are called
(i) Mouna, (iij Natuioli, (iii) Vineuo, end (iv) Oiamedews'a. According
to Galuwata villagers questioned by one of the authors the naﬁes are (i)
unknown (not visiblo from Galuwata Creek), (ii) Iauieu, (iii) Oiatukekele,
and (iv) Oiemadewa'a, and a subsidiary peak on Oiatukekela is called
Natuioli. Mi. Oiémadawa‘a is known to theo Wetaluma villagers as Gabuwama.

Method of working.

The party, consisting of two geologists, a field assistant,
and about 30 native labourers, began the survey in early July and completed
it in late November, 1961. Eloven wecks wore spent on Fergusson Island,

and four weeke on Goodenough.
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Initislly the party cive!:=d Fergusson Island in the m.v.
Govilon, landing storcs at various points around the coast. Field work
conmenced from Salame on 12th July, with a traverso northwards through
Camabila to Boselewa and Wadelei on the north coast. Thence the party
éoved westward to the Bwinai River and south through the Salakadi area to
£he Morima coast, then castwards along the coast to Salamo (15th August).
After a woek of re-organization tio party meved north-eastward through
the Galea arca to the Basima coast, thence around the north-eastern coast
té Wadelei. A chartored vessel took the party to Gwabe Gwabe on the coast
north-cast of the Mailclo Block on 4th Septembers In the following three
weeks the Mailolo Block was mapped by traverses through and around the
range and the party moved on to Mapamoiwa, arriving on 23rd September.

A fresh supply of stores was received at Mapamoiwa, and those
wore disposed at various points around the coast of Goodenough Island.
Field work on Goodenough began on the 9th Octcber and was completod on
8th November.

The party then traversed through the Amphlett Islands and
Uama, Tewara, and Saneroa Islands cn the m.v. Kconwarra, finally reaching
Esa'ala on 20th Noveuber. |

While in tho field the party moved camp every second day, and
sometimes on successive days. Long traverses were made on alternate
dayse In the mapping of Goodonocugh Island the geclogists operated from
separate camps, and thus covered the ground more quickly.

Most of the native labourers wero recruited from the Daga
area of the Baniara sub-district on the Papuan mainland. Local natives
were employed as guides, and whonever extra oarriers were needoed,

Information was plotted direct on vertical and oblique
air-photographs which give an almost complete coverage of the islands.

Tho photographs were taken by the United States Air Force at different
times during and after the 1939-45 war. Many aro of inferior quality, and
mey alsc have cloud cover and cobscured edges; scales range from 1852,000 to
1140,000 and 1328,000 over the higher mountains,

Information was lator plotted on base maps compiled from the

military one-mile maps of Fergusson and Gcodonough Islands and Dawson Straits
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the bLSE maps nENE gorrected usng
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TOPOGRAPHY
G oodenough Island, 22 miles long (ﬁorth—west - south-cast)

and 16 miles wide (south-west - north-east), is roughly circular in



Gecodenough Island from Mapamolwa
showins voleanics in the foreground
and metamorphics of the Goodenough
Block in the background, highest
peak Mt. Vinouo (8419 feet).
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outline with a peninsula in the south-cast. The island is dominated by

a mountain renge which rises higher than 8000 feet at Mt. Vinocuos this

mountain range will be reforred to as the Goodenough Blocks On the western,
éouth—eastern and eastern flanks of the raﬁge arc low foothills, an%f on
the northern flan%fzabroad plain slcpes up to the fromt of the range. The
plain is brokén by Mt. Oiava'ai and a group of low hills around Wataluma
Hilly there arc smaller plains oa other flanks of the range. The main
streams arelwauna and Galuwata Crocks in the north and norih-cast and
Fakwakwa end Goiala Croeks in the south. 4 small crater lake, (Dicdio
iake) occurs ncar Fakwakwa Crock. |

Forgusson Island, ebout 32 miles long (ecast-west) and 20 miles
wide (north-south), is roughly rectangular in outline with a large
prcmontory in the north-west and peninsulae in the south-west (thuia)
and south-oast (Bwaioa). The coastline features lerge bays in the wost
(Seymour) and north (Hughes) and smaller bays in the south-east (Scbutuia
and Gomwa)s The twc main mountain ranges; one in the north-wost and one

in the east and south will be referred to as the Mailolo Block and

Ciatabu — Morima Arc, respectively. The latter range is arcuate in

6ut1iﬁé and is madé up of the Oiatabu and licrima Ranges. Tho highest
poaks are 5615 feet in the lMailolo Block, 5977 foet in the Morima Range
end 6800 foot (Mt. Oiatabu) in the Oiatebu Rango.

In the centre of the island are lower hills rising to about
2000 feet. On Kukuia Poeninsula the gonoral elevation is about 1000 feet.
In the south-castern part cof the island a large aroa of plain and low hills
(up to 200 or 300 fecet elevation) is flanked tc the east by two volcanic
cones, Lamonai end Oiau,

The main rivers are the Ata'ata and Bwinai, which drain fronm
the Morima Range north to Hughes Bay, and the Salamo which drains much of tho
south-ocastern and centrel part of the island.  Some of the rivers,
particularly those running into Hughes Bay, flow strongly through the
mountains but are marked by dry bouldery beds on the plains, where the
water apparently seeps into the ground. This phenomencn is also seen on

northern Goodenough Isleand,
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Lamonei cone, south of Sebutuia Bay
(aerial view from the south).

Oiau cone on Bwaioa Peninsula, and
Dobu Island (aerial view from the
north). The la
breached Oiau crater is outlined.
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In the western contral part of Fergusson Island thero is
a lake, Lakc Lavu, 1% miles long and elmost a mile wido. Natives report
that tho lake is drained by Lawu Creek, & tributary of ata'ata Riverj
the course of the creek could not be ascertained in air-photngaphs owing
to the dense forest covers There sve several small lakes in the Iamelele
thermal aroca.

The Amphlett Gronp lies betwcen 6 and 16 miles north and
north-cast of Fergusson Island. It consists of about 10 small hilly
islands arranged in a roughly rcectangular pattern; The indiéidual islands
are irregular in outline and none has an aree greater than about 5 square
miles. The highest peak is 1921 feet on Yabweia Island.

Uama and Tewara are two elongate islands of moderate'relief
about 8 miles off the north-eastern coast of Fergusson Island. They have
& combined area of about 6 square miles. e

Sanarca is a low island of moderate relief about, 17 squarc miles
in area, which lies about 2 miles east of the south-eastern coast of
Forgusson Island.

Dobu Island is a volcanic cone about 4 square miles in area
and a thousand feet high, which lies 2 miles scuth of a tip of Bwaioa
Peninsula. Neumara and Oaiobe are two small islands immediately north-cast
of Dobu.

Tho major topographic featureaf are shown on Plate 1.

HISTORICAL NOTES AND PREVIOUS INVESTIGATIONS

The first recordedléighfing of the lslands was by Rear-Admiral
Bruny D'Entrecasteaux in 1793. Captein John Moresby visited the islands
in 1874, charted parte of the coast, and reported thermal activity on thé
north-western coast of Fergusson Island near Cape La Billardiere (Moresby,
1876)s  Sir William MaeGregor visited the islands in 1888 (Anmual Report
for British New Guinea for 1888 = 1889); he could find no thermel activity
noar Cape Le Billardicro, but discovered thormal and solfataric activity in

the Iamelelk areas He ocllected rock specimens from Goodenough and

-
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Fergusson Islands which were examired by A.W. Clarke of the Queensland
Geological Survey (Jack and Clarke, 1889). B.H. Thompson visited the
Tawelele solfatara field in 1888 (Thompson, 1889).

The first geologist to visit the islands was A, Gibb Maitland,
of the Gerlogical Survey of Queensland, in 1891. He spent several days
in the Dawson Straits area and made a detailed examination of Dobu and
Oiau cones (Maitland, 1892). He was followed in 1915 or 1916 by Evan
R. Stanley, the Government Geologist for Papua, who made a reconnaissance
survey bf Normanby and Dobu Islands (Stanley, 1916). Stanley rcturned
in 1919 to muke & reconneissance survey of Fergusson Island (Stanley, 1920).
He made only one travorse, moving anti-clockwise areund the island from
Kedidia to Basima, to Boselews; across the sceuth-castorn flank of the
Mailole Block to Iamelele, thence to the south coast of Kukuia Peninsule
and eastwards to Salamo; the whole survey took less than two months.
From it he produced a report and map which esubsequent surveys have borne
out 28 substantially corrsct.

Stanley (loc.oit) divides the metamorphics into a Huronian or
Algonkian serios (schist and gneoiss with a fow limestones and phyllites) and
& pro-Algonkian or Archacan ocomplox (gneisses and schists of igneous origin).
His "Huronien" rocks mey be the laycred metemorphics of groups II and III,
end his "Archacan" may be the partly mobilized and contorted gneisses of
group I (seo under 'Metamerphics"). The two variotics of metamorphics are
now rogarded as parts of tho one metamorphie sequence and their age is
thought to be Palaeozoic vr possibly losozois.

A. Coulson eolleeted rook specimens from northern Goodenough
Island, north-western Fergusson Island, and Urasi Islend in tho Amphlett
Groupy during the 1939-45 war. These gpecimens wero subsequently examined
by G. Baker of the University of Melbourne, and the results, togethor with
Coulson's field notes, were published in 1948 (Baker and Coulson, 1948).
Baker concluded that most of the metamorphic rocks which he examinsd worc
derived from acid and basic igneous rocks. Tho authors ars not competent
to question Baker's petrological work, but have concluded, from field
observaticns and petrological study, that much or most of tho mstamorphics

ars of sodimentary origin.
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AXK.M, Fdwards, then Bureéu of Mineral Easources Senior
Rosidont Goologist at Port Moreshy, 1isifed the lasslele solfatara field
in 1950 to investigate the sulphur deposits of the arca. From his
eatimafoa and observations it appears that the gulphur could not be
exploited economically (Edwards, 1950).
| G.A. Taylor, of the Vulcanolcgical Obsorvatory in Rebaul,
briefly inspocted tho Doidei ther:al area la 1951 andlin June, 1955, he
examined parts of Lamonai and Oiau cones aud tho Deidoi thermel area
(Teylor, 1955). In Avgueb, 1955, follow vulcanologist N.A, Roynolds,
examined Oiau, ITcdbu, and Wagipa cones, and the thermal arcas at Deidei and
Iamolole (Reynolds, 1956). In May, 1957, Taylor briefly examined
Lamonai orater (Taylor, 1957), and in September, 1958, ro-visited the Deidei
thermal area (Taylor, 1958). Volcano-seismic phenomena in.the islands to
1957 are summerized in a report by Reynolds (1957).

Speoimens of sulphide-bearing cpalized serpontinite breccia
were collected from Mebulibuli Croek by L.H. Wilkinson in 1958+ These
were examined by ﬁ.B. Dallwitz and W.lk.B. Roberts, of the Bureau of
Mineral Resources' Canborra laboratory (see 4ppendix I)s In 1959
J.E. Thompson, then Burecsu of Mineral Rosources Senior Resident Geologist in Port
Moresby, visited Mobulibuli Crockj and collectod further spocimens of the
breccia which were partly analyzed by 8. Baker of the Canborra laboratcry
(Baker, 1959).

P.W. Pritchard, then cf the Burcau of Mineral Resources
reeident staff in Port Moresby, made a five weck reconnaissance of
Forgusson and Goodenough Islands in June-August, 1960. His report was cf
considerable use in the current survey. In February, 1962, Taylor (1962)
re-visited Oiau and Dobu cones to lceate possible pumice quarry sitos.

Popors which refer bricfly cr indirectly to tho gootectonic
position of the D'Entrecasteaux Islands have been published by Carey (1938)
and Glacssner (1950). Caroy groups the D'Entrecasteaux Islands with the
Bonvouloir islets and reefs and Misime Island, as the northern margin of

the still active Upper Tertiary Vogel Geosyncline.



15.
GEOLOGY

In tho foliowing pagee tho rocks which form the islands are
disoussoed in order of decrcasing age, as listed bolows—

Metamorphics

Ultramafics

Metasomatized gabbro

Grancdioritic intrusives

Pogmetites

Dyke rocks

Volcanics

Raised coral

Talus

Alluviun

Each rock group is described in deteil, and its relationship

with the other rock groups discussed.

METAMORPHICS

The metamcrphic rocks of Fergusson and Goodenough Islands
are predominently quartzo-feldspathic gneiss; schist, calcarcous gneiss,
and amphibolite aro found in parts of the section, Motamorphic grade is
gonerally almaendine - amphibolito facies (kyanite — almandine - muscovite
subfacies) and rarely granulite and cclogite facies.

The age of the metamorphics is not known. Stanloy (1920) suggested
that they were Huronian and Archacon, probably on the basis of the high
metaﬁorphic grede. Tho concensus of curront opinion is that the
metamorphics of Papua and New Guinee are Palaeozoic and/or Mesozoic. The
metanorphics of Fergusson and Goodenough Islands may be related to the
Owen Stanley Metamorphics of the aaatefn Papuan mainland, though the latter
are gonerally of lowor grade (greenschist facies).

Metamorphics of almandine-amphibolite grade, on Fergusscn and
Goodendugh Islands, may be divided into the following types on the basis

of composition and fabrics-
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These rock types wore probably formed by high-—grade

16.

Quartuo-feldspathic

(a) layered gneiss

(b) quartzose gnoiss

(d) micaceous gneiss

(d) 1leucocratic gneiss

(e) hornsfelsed gneiss

Highly aluminous
Calcareous

Basic

(2) 1layored amphibolite or gneiss

(v) homogeneous amphibolite

regional motemorphism of an original sedimentary pile containing acid

and basic ignecus rocks.

They now form a sequence of metamorphics,

with a minimum thickness of 7000 feet, which grades from very acid near

the bottom to about 50 per cent basic and calcareous at the top.

This simple variation in composition is complicated by

partiasl mobilization of the lower part of the sequenco;

parts of the

sequence which have not been mobilized retain a simple layered fabric

which generally represents original bedding.

Three broad groups of

metemorphics are recognised on the grounds of (i) composition and (ii)

presence or absence of layering;

‘table. Code figures rofer to the above list of rock types.

GROUP THICKNESS

Top III
IT
Bottom i

Up to 2000 ft.

Up to 3000 ft.

frobabi& greater
than 2000 ft,.

DESCRLPTION

Mixed layered calcarcous,
basic, and quartzo-feld-
spathic gneiss; about
50 percent quartzo=feld-
spathic '

Layered quartzo-felds-
pathic gneiss with some
more micaceous or more
quartzose layers.

o
Quartz-feldspathic gneiss,
mostly leucocratic, rarely
layered, some apparently
mobilized.

they are summarized in the following

CODE

1 3;3 y 4a

1a,1by1c.

1d (1a)
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Groups II and III have a regalar layering, produced by
alternation of light and dark folia; group III is distipguished from
group II by the higher proportion of basic and calcareous gneiss
(between 10 and 50 percent).

Group I gneiss is characterized by tho rarity or absence
of rogular layering; this may be due to either

(i) partial mobilization, or

(ii) increcasing homogeneity associated with decreasing

femic content

Thus the boundary betwoon groups I and II may cqrrespond
with either |

(i) tho upper limit of mobilization, or

(i1) the upper limit of leucocratic homcgeneous gneiss
In a more detailed survey it might be possible to define group I on
grounds of mineral composition alone, and to map the limit of mobilization
separately.

For clarity some of the less common or more erratically
distributed rock typos are not included in the tabulated section above.
The distribution of these is discussed in the following paragraph.

Hiéhly aluminous gneiss and schist (2) were found at only
one localitys together they aro between 100 and 200 foot
thigk, and occur at the base of group III. Homogencous amphibolite
(4b), basic granulite, end eclogite occur as sub-conccrdant sills, pods
and lenses up to 6 foet thick within the quartzo-feldspathic metamorphics
and as zencliths within granodiorite. Homogeneous amphibolite also forms
two large bodies up to a mile across within or adjacent to the quartzo-
feldspathic metamorphics. Hornfelsed quartzo-feldspathic sneiss (1e)
occurs at the margin of the Omara Granodiorite.

Folietion within the metamorphics (esges in the layered
quartzo~feldspathic ¢neiss) is.thoughhto represcnt or coincide with original
bedding, though some minor modification by lit-par-lit injection of acid

material, and, porhaps, by metamorphic differentiation appears to have
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taken place. It is consistent through up to 4000 feet of section, and
is broadly folded into anticlincs ard domes, It is conformable with the
contacts betwoen the differcnt groups and with local variations in rock
type within tho groups (e.g., layers of guartzite, mica schist, marble and
amphibolite within phe layered quarizo-feldspathio gneiss).
- The layored quertzo-foldspathio gnoiss (1a,?b,ic) is
probably derived from hedded aren'te or acid volcenics, The more
homogeneous quertzo-feldspathic gneiss (1d) may be derived from ﬁimila.r
rocks or possibly from homogeneous acid igneous intrusives. The rare
aluminous gneiss end schist (2) is derived from pelitic sediments.
Celcareous (3) and layérod basic metamorphics (4a) are derived from pure
and impure limestone and possibly basic tuff and lava. Homogeneous
amphibolite (4b) is probably derived from gabbroic intrusives, but some
may have formed by retrograde metamorphism of eclogito.

Bafore metemorphism the sedimentary pile probably contained
10,000 feet or more of sediments and some basic and acid igncous rocks.
Most of the "sediments", particularly in the lower half of the section,

were arenites or acid volcanics. = Towards the top of the section

calcareous sediments, basic tuff and lava, and rare pelitic sediments occur.

Disgtribution and structure.

The proesent distribution of the metamorphics is controlled by
folding, faulting and erosion. Thusy in the following account of thoir
distribution it is necessary to make brief mention of structurc.

The metamorphic rocks arc broadly fclded into domes and
anticlines which form the mein mountain ranges, namely the Goodenough
Block, Mailolo Block, and Oiatabu-liorima Arc. The Goodenough Block is an
almost complete dome, the Mailolo Block is a domé the scuthern half of
which has been deeply dissected, and the Oiatabu-Morima Arc is thought to be
the south-eastern flank of a dome which once covered the Omara Granodiorite
and which will be referrod to as the Omara Dome. The Mailolo Block and

Oiatabu-Morime Arc may both be parts of the Omara Dome which has beon
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#uptured by transcurrent movement on the Lawvu Fault (ecc undex "Structure")
and dissected by erosion. The picturc is complicated by a broad anticlinal
fold in the Oiatabu Range at tho northern end of the Oiatabu-Morima Arc.
' Group I rocks occur within the domes and anticlihos, and
are only exposed where the fold struchures are dissected by faulting or
erosion. Layerod rocks of groups II and IIT form the outer shell of the
domes and anticlines, but in many places group III rocks have been remcved

by erosion.

In the folilewing detailed account of distribution the
different areas of metamorphic outcrop are discussod under four headings:
(a) Goodenough Block, (b) Mailclo Block, (c) Oiatabu-Mcrima Arc, and

e
(d) Other Bxposures.

(a) Goodenough Block
- Tﬁé déodenough Block is a dome of metamorphics with a core
of massive granodiorite. | , ;

Group I gneiss is exposed only in the few streams which cut
deep into the dome, namely Fakwacia Creek in the south-west, and Galuwata,
Aligebou, and Tuabeda Creecks in the northﬁgast. It is generally richer
in biotite than the typical group I gneiss of Fergusson Island, and is
distinguished from group II gneiss by its contorted and discontinuous layering
rather than by more acid compositicn.

Group II gneiss forms a complete shell over the dome except
near Fakwaoia Creek in the south-west and betweon Goiala and Gunawala
Croeks in the south-cast. In the former arca it may have been removed by
the Ta'uleleia Fault, and in the latter arca the doﬁe appcars to have been
ruptured, éarhaps by a fault along the line of Gunawals Crcck. In the
north-western half of the dome the group is probably more than 2000 feet
thick but in the south-castern half it is thinner, e.g., 1800 feot on
Galuwata Creck, and 6n1y about 500 feet’ on Tuabe&a Creek.s This thinning
offect may be simply due to mobilizing solutions advancing higher in the
section tham elsewhere, as the group I gneiss in this area has about the

same mineral composition as the group II. No contacts between the two groups
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woro seanj in the Galuwata Crock section they arc separatod by a large
ﬁody of homogonoous amphibelite which may represent an original gabbroic
piutons

Group III metamorphic rocks consist of a fow hundred feoet
of finely layored amphibolite which is exposed on Wauna and Alua Crecks in
the nerth and north-west.

In the extreme south-ecastorn part of the Block exposure is
gonorally poor., In Guaawala Creck a little impure marble crops cuty, and
is apparently underlein by massive amphibolite and layered quartzo-feldspathic
gneiss. Niubula Croek is romarkable for the occurrcnco of both basic
and acldic granulites.

Low hilis flanking the Block on the western and southe
western side arc mostly of group II gneiss. Low hills south of the block
botween Niubula Creck and Lauela arc of group I gneiss and some honmogeneous
amphibolite. |

(b) Mailolo Block

Thoe Méilolo Block is a dome of metamorphics, the southorn
half of which has been partly removed by ercsion and possibly faulting.
Although no granodiorite coro is exposed the prevalence of granodiroitic
pegmetite and, less commonly, coarse-grained grancdioritoc dykoes; suggests
that such & coro might oxist.

Group I gneiss which forms most of the southern half of the
Block has apparentiy been mobilized, as the gneissosity dips in various
directions end, oven in small exposures, shows contortions; it is
leucocratic and homogeneous. It is typically oxposed on the track between
Mailolo and Saibutu, in Gudanai Creek, and in the low hills on tho south-
eastorn flank of the block near Lake Lavu., On Awavula, Dilia and Gaveta
Creoks it is mixed with layered gneiss which also has random orientation.

Group I gneiss in the northern half cf tho Block is exposed
only on Wavuna Creek. It is richer in biotitc than the typical group I
gneiss, and also contains some marble and emphibclite. Like the group I

rocks of Goodenough Iaiand it is distinguished from group II by its
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contorted and discontinucus layering rather then by more acid ccmposition.

Layored gneiss of groups II and III forms a half dome over the
northern helf of tho Block.

Group II gneiss is cxposed in most crecks, except in the north-
wostern part of the Block, and has a thickness of about 500 feet in
Wavuna Creck. In the centre of the Block it extends about as far socuth as
Mailolo, and on the western and eastern flanks of the block it extonds as
far south as Kegwagiluma and Wagounai Creeks, respectively. It is
mainly quartzo-feldspathic gneiss with up tc 10 percent marble and
calcareous and basic amphibolite; marble is particularly common on
Wauda Croek.

Group III gneiss is best oxposbd on Wabawe Creek in the north-
west, whore it has a thickness of about ‘2000 feet. On the northern flank
of the Block, between Mwadeias and Wavuna Creeks, it is about 500 feet thick,
except near WaudaICreek where it lenses cut, or is, ﬁerhaps, removed by the
Mwadeia Fault. It is not presbnt on the north-castern; castern and western
flanks., It consiéts of layored basic amphibolite, some marble,
quartzo-feldspathic gnéiss and mica schiSti Highly aluminoug (kyanito=
quartzemuscovite) séhist occurs near the base of the gfoup IIi section on
Waibowe Creck.

A large body of massive amphibolite contailning minor ultre-
mafic inclusions is exposed in Potai and Kwakwau Creeks in the north-
western part of the Block. It appears to breask the dome, and may represent
an original pluton of gabbro with cognate inclusions representing ultramafic

segregations.,

(¢) Oiatabu-Morima Arc

The Cistabu-Mcrima Arﬁ is an arcuatc mountein range comprised
of metamcrphics which génerally dip outwards from the Omars Granodiorite.
Tho Arc is thought to be a remnant of a dome of metamorphics (the Omara
Dome) which once covered the Omara Granodiorite. This simple picture is
complicated by a broad anticlinel fold at the northern end of the Arc. The
northern part of the Arc will be referred to as the Oiatabu Range and the

gouthern part as the Morima Range.
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The nortiern part of the Arc is iny molsrately diszsected,
a;d consists predominately of léyerei gneiss of greups II and III3  group
I-gneiss is oxposed only in a few of the larger streams. The southern
part of the Arc (Morima Range) is apparently deeply dissected by erosion
and possibly partly displaced by a feult immediately off-shore from the
Morima coast, and consists predominantly of group I gneiss with some group
II and rare group III gneiss in tha eastern part.

Group I gneiss in all parts of the Arc is leucocratio and
fairly homogeneous. Guenzsosity, imposed by preferred orientation of
mica, dips consistently and conforms to0 the gimple fold structurs expressed
in the overlying layered gnoiss. The consistent attitude of the
gneissosity suggests that the group I gneiss has not been mobilized, and thus
it appears that in the Arc mobilizing solutions have genorally not
penetrated as high in the soction as they havg in the northern Mailolo and
Goodenough Blocks.

Some of the gneiss shows a faint; broad-scale layering in
large cxposures (6.g.; on Woalana Creek) owing to minor variations in the
relative proportions of quartz, feldspar and mica. Towards the top of the
group the proportion of feggio minerals increases, and layering may be
discerned in places. As laysring bocomes more distinct the group I gneiss
grades into group II.

Group I gneiss makes up the greater part of the Morima Range,
but in the Oiatabu Range it is largely concealed by group Il gneiss, and
is only oxposcd in streams which cut deep into the range, namely Ama'wa,
upper lagoa, Marasi, and Bwaiwi Croeks.

Group II gneiss forms a northerly-plunging anticline at the
northern end of the Oiatabu Range, and extends southwards from the range as
far as the eastern end of tho Morima Range. It consgists of layered
quartzo~feldspathic gneiss with up to 10 percent amphibolite and marble, and
has a thickness of about 3000 feet on Ama'we Creek. The amphibolite and
marble layers are restricted to the upper part of the group.

Shallow-dipping group III gneiss forms Mebulibuli Peninsula end
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is excollentlybexpcsed in Mobulibﬁli Creck. It has an ostimated
thickaoss of 1000 feet, and consists cf interlayerod quartzo-feldspathic
gnoiss, basic amphibelite, and minor calcarcous amphibolite and marble.

A thicknoss of about 150 feot of group IITI gneiss is éxposed,
in lower Scliscline Crcoks it consists of laycred calcarcous amphibolite,
basic amphibolite and mice schist.

(d) Other cxposures

(i) Kukuia Peninsulas
The metamorphic rocks cf Kukuia Peninsula are largoly
concoalad by %oicanicbl On %he nerthern slopes leucocratic gneiss of
group I type is exposcd, and tho sneissesity dips in varicus directions.
On the stceper southern flank leucccratic gneiss, leycrod quartze-feldspathic,
and basic gneiss and scme marblo arc cxposed; again dips are in varioun
dircctions,
(:i) South-sastern Fergusson Island.
A small isolated outcrop of weathered quartzo-feldspathic
gneiss is cexposed in Iasieictu Crock, 3 miles west of Salamo, wherc tho
strcem has cut through Quaternary tuff cover. This might indicate that

the Lower Secliselina ultramafic body (sec under "Ultramafics") does not

oxtend much farther east than its prosent outcrop limit.

Deacquggon of rock typoes.

a in fﬁis socetion the different motamerphic rock types are
described under the hoadings listed ocn page 153 granulites and eclogites
are discussed separatoly at thé end of this scction. A few brief notes
cn field occurrence are also givep, especially for the less common rock
types, such as calcarcous rocks and grapulitcs and oeclogites. Petrographic
notes are appended to each sub—socﬁion. Pigures in brackets after a
minerasl namo indicatq the approximate percentage by volume cf that mineral
in the rock, e.g. hornblende (60) indicaetes that tho rock contains about 60
percent hornblende by volume. |

1. Quartzo-feldspathic

(a) layered gneiss.

Laycred quartz-foldspathic gneiss forms the greater part of



Figure 5. Typical quartzo-felspathic layered
gneiss from Wabewe Creek, Fergusson
Island. Minerals are quartz, plagio-
clase, biotite and epidote.

R11039 (x12).



folding is rare.

24.

Group II whkich is up to 3000 feet thick. ‘It also occurs in Group I
(6.¢+, on scuthern Fergusscn Island) and in Group III where it is
intoriayercd with calcarcous and basic gneiss. Typically tho layering has

consistent dip, and conforms to broad domes and anticlines; small-scale

The rcck is distinguished by a clearly-defined layering which
consists of alternating folia of quartz-feldspar and femic mineralsy tho
layors range in thickness from tenths of an inch to about a foot.

Much of the layering resemblos sedimentary bedding (e.g.,
R10432 and R10437), but in scme arcas the quartz-feldspar component appears
t0 have been partly mobilized cr, possibly, to have been injected lit-par-lit.
This effoct is secn in layercd gneiss (R10460) which crops out noar the
Fakvaiée and Wekonai Faults on Geodenough Island. In this the sharply-
defined layers of mica do not conform to a regalar folietiony instcad
thoy ccnverge and diverge, joining and perting in haphazard nenner.

Fincly laycred gneiss (R10949)in the westorn Salakadi area
(Lilahi and Manepau'uns Crecks) shows little vaeriation in texture over an
areca of several squarc miles. It has been derived from.either a nmass of
homogencous sediments or a granodiorite body.

Some of the laycred gneiss containgr'augon of lafge plagicclase
grains.  Augoen gneiss in Bwagura Crock (Wadelsa arca) also contains larger
scale "augen" (2 to 3 feot long) of amphibolite.

The typical laysred gneiss is of groanodioritic or granitic
composition, and consists of approximately cequal amounts of quarsz and
plagioclase, totalling about 70 percent of the rock, minor potash foldspar
(sbout 15 percent) and biotite (10-15 percent); muscovite, chlorite, garnct,
epidote, or hornblende may form up tc 5 percent of the rocks sphene,
apatito; and iron oxides are typical accessories. The quartz and feldspar
aro typically grancblastic anhedra, and the femic minerals are arrangoed in
layers, and are usually oriented parallel to the layering.

(b) quartzose_éﬁgiss

Quartzose yneiss is not common, and was found only as boulders

Layered gneiss within Group I may have irregular orientation.
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(R11034 and.R11035) at cno locality, Wavﬁna Creck in the northern
Meilorio Block. The main minorals are quartz and garnety rutile is
accossory, and feldspar is absent. [llinor minerals which nay be present
are pyrite, chlorite (after garnot), soccndary tromclite, and muscovite.
The texturc suggests granulite-facies metamorphism.

A scapolito~quartz-garnot rock (R10447) from Nigbula Creck on
Goodenough Island is similar to tiie Wavuna Creck rocks, but is definitely
of granulite grade, and is thus discussed under separate heading (ses "B,
Granulite and oclogite facies").

(¢) micmceous gneiss

The-ﬁicacoous gneiss or gchist is darkor than the typical
layerod gneiss, as it contains botwcen 25 and 35 percent fomic mirerals.
In most specimens the predominant femic mineral is biotits, but in a fow
it ‘is cpidote.

The rock cccurs as layers within the layered quartzo-
feldspathic gneiss or asscciated with amphibolite (c.g., on lower
Selisoline Creck, west of Salamo).rt It may have derived from the
metamorphism of pelitic sodiments or from the metasomatic alteration of
amphibolita.

In somo places it contains thin lemines of quartz-feldspar
which give the improssion of original bedding (e.g., R10432). In othor
places the quartz and feldspar appear to have beon injectod alcong planes
of schistosity (c.ge. R10964). Two specimens havo augen texture: in R11033
the augon consist of aggregates of anhedra of oligoclase-andesine and
opidote; in R10965 the augen are large, cracked anhedra azg albito-
oligoclase, In both specimens the plagioclase contains poikiloblastic
inclusions of quartz, zircon, apatite, and other minorals.

(d) leucocratic gneiss

The leucocratic gneiss centains less than 10 poercent femic
minerals of which nct more than 5 percont is biotito. Tho femic minerals
arc gonerally dispersed through the rock, and not concentrated in layers
as in the casc of the laycred gnoiss.

Loucocratic gneiss is the typical group I rock type in the

Oiatebu~lMcrimae Arc and the southern half of the Mailclo Blcck. It also



Fipure 6.

Hornfelsed gneiss from Kukuia Peninsula
showing large porphyroblasts of plagio-
clase with inclusions of quartz and
biotite.

R10957 (x30).
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forms layers 3 or 4 feet thick within group II gneiss; these layers are
generally conformabley, but may leccallr transgress the adjacent gneiss,
indicating some mobilization (e.g.; on upper Omara Creek). Group I rocks
may occur as xenoliths in granodiorite; but they are difficuit to
distinguish in places wherse the enclosing rock is also gneissic.

Typical specimens of the leucocratic gneiss contain 70-90
percent plagioclase and quartz, O0.25 percent potash feldspar, about 5 percent
mica, and some chlorite or epidote.

(e) hornfelsed gneiss

Noar‘thu ma&gins of the Omara Granodiorite tho gneiss appears
to have undergone mctasomatism and some thermal metamorphism. The
contact me£amorphiam is superimposcd on regional metamorphism, and has not
resulted in the doveloPmént of new minerals.

Quartz, plagioclase, biotito, and possibly potash feldspar
have been introduced into the gneiss. mﬁnning in the relict plagioclase is
partly or completely obliteorated, and some of the plagioclase is eltered to
a more sodic variety. In one specimen(R10097) porp%goblasts of quartz rimmed
with fine biotite have developed.

The only cvidenco of contact metamorphism from dykos
associated with Quaternary vulcanism is a granoblastic biotito-quartz-
plagioclase rock (R10957) which crops out at several points on Kukuia
Peninsula. The rock has little or no directed texture end consists of
large (to %‘inch) poikiloblastic porphyroblasts of albite-oligoclase in

groundmass of quartz, biotite and other minerals.

Petrography of the quartzo-feldspathic gneisscs

o Tﬁenfjufour specimens of qpartéo-feldspathic gneiss were
examined in thin sections their approximate minerel compositions are
summarizod in the Table 1. As ncted in the preceding pages, the
predeminant minerals are quartz and plagioclase; minor constituents are
potash feldspar and various amounts of femic minerals, of which biotite is tho
most common. Muscovite, chlorite, cpidote, hornblende, gernet, and

calcite are present in some specimens. Sphene, apatite, and iron oxides are



TABLE 1

APPROXTHATE MINFRAL CCMPCSITICNS OF SPECIMENS OF QUARTZC-FTGLUSPATHIC METAMORPHICS

Specimen Locality - Plagioclage f | f ) -
No. f % An R o L ow L= 4 oo m | m Heiarks
| o e oy o F L E R g
! ; ; ) H : ct f Q ’ [ ! o8 ‘ o
: ; o % S R g 5 | 9 i =
i = ) N ! ct < i He ! ct ' i
t ' o)) ‘ : o) e f ct | @ | @
! . ! | W ! ot | @ : | &
. k i ! Le] : ¢ ; b [0 | ! ~6 i o
' ' - wo T N
i L e ; E |
. [ 4 i ! t »0 L
(a) Layered gneiss
R10940 i Bwagura Creek S 30 35 ; 15 40 10 - } - | e | 3 Lugen of feldspar
R11039 ; Wabawe Creek P45 10 .15 r 25 12 1 1 | Klso garnet
R10949 : Lilahi Creek - 25 20 15 40 & - 7 - = No texwural vari:tion over several sc. miles
R10437 i Wanda Creek C400 20 L | 35 | 7 7! | : Llso sernct cnd celeite
| RIGL60  © ~lis:bou Creek IR 18 | 38 7 7 |
i R11007 : Banadia Creek : 50 ! 20 | 1 i 45 3 - - - - ‘ Augen gneigs
| R11001 : Bwabwau Creek i 60 i 10 & 20 P - . r 5 5 3 -
(b) Quartzose gmeiss
R11034 i Wavuna Creek - | - L- .65 - - | Also pyrite (20) garnet (10 *remolite '3)
§ ; § i ; | ! | : : and rutile.
R11035 | " } - i - { - f 3% o= 103 ; ilso rutile.
(c) Micaceous gmeiss
R10953 |  Wealana Creek .15 10 S T A 5 005 L5 1
R1103% ; U. Wavuna Creek 25 30 } - 140 L R 15 10 fugen of epidote-vnlezicclace arzrepttes
R10432 5 Wetubwolabwoiala Creek | 35 ! 35 | 10 . 20 15 1 - | 10 - -
R11024 1 Mebulibuli Creek ' 50 35 ; 3 i 20 25 - i ; : ]
R10961 - L. Seliselina Creek o250 10 P15 0 200 0 30 - - ; 5 1 Contorted miciccous luyors
R10964 : " bo25 : 10 - 45 25 - o= i 3 - Sanigt with cuarts-feluspur stringers
R10965 é " o300 10 ! 5 3 ! 30 | 1 | 1 1 sugen greisc.  Epidote mincrsl is clinozolsites
R1098% | Wadelei arca P10 10 L 18 55 20 | - 5 - - Ase pyrite
K098y | " L4 0 a1 |2 0 b1 5 0 -5 adsocaleite
(d) Leucocratic gneiss
R10937 U. Omara Creeck 15 0 32 L1560 5 0 - 1 5 - Xenolith in grinociorite
R10955 Wealana Creek P45 10 ! - 45 L A A R - - Has faint lerge-scale bancing
R10993 ; Auwafwo Creek P40 0 10 & 20 t 25 , 30 - 1 l - 5 |
R11000 ! Ipwapaic Creck L4 20 i T 5 2 2 4 = ; 6 i : Lpddote mineral is clinozcisite.
V(éj-hornfelsed gneisg
R10927 Wapere Creek ; 30 10 15 4C ? 5 ; - ? - - ; g Near or within Guwara Granodior’te
R10935 ’ U, Cmars Creek ! 2C 32 ; 10 45 5 1 - f - - 20 n
R10977 . U. Salamo River ; - - | - 0 15 - - - - " algo 5k grrnet.
R10957 ' Mateu Creek 55 10 ; 5 25 1 10 1 P 3 - K~feldspar is orthocl: ge, =vidote nincrsl iz
: ' : ; ! ' clinozoigite; nerr contact with volernie dyrc.
Note ¢ (i) Sphene, apatite znd iron oxides (some titaniferous) are present in

almost all specimens and thus cre not indicated in the table.

(ii) Pctash feldspar is edwdemi=? unless othervise indicrted.
@hnorihodase
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typical accessoriesy zircon and pyrite are less common.

Plagioclase composition is genorally An10 to Anzo, and less
commeonly Anso to An35. It is thus slightly morce sodio than the typioa}
plagioclase in amphibolito facies netamorphics which, according to Turner
and Verhoogen (1960, p. f43), is between Anyg and An45.

> Potash feldspar is not twinnod. It is intersitial and has

also replaced plagicclase; raplacement has produced anti-perthite in
places. The potash faldspar has negative 2V ranging between 20° and 500
and 4n one specimon the optic axial angle was accurately determincd by
C.D. Branch as 430.__0n optic exial angle and sign the feldspar can only be
anothoclase, not adularia or crthoclase.

Biotite is ncrmally reddish-brown and rareiy khaki;brown;
it is commonly part-sltered to chlorite. |

Hornblende, where prosent, is pleochroic from pale brown (X)
to brownish~green (Y) and deep green (Z). In a few specimens the

- colours are pale indicating low iron content.

Epidote is the most common representative of the epidote

group, but clinczcisite is present in several specimens.
2, Highly aluminous
- | IThe cnly known outcrop of highly aluminous metamorphics

is in Waibowe Creek cn the ncrthern flank of the Mailolc Block. The rock
is a staurolite-kyanite-garnet—quartz-muscovite schist, and is probably
derived from pelitic sediment._ The presence of hypidiomorphic kyanite
indicates metamorphism to the kyanite-almandine-nmusccvite sub-facies of the
almandine-amphibolite facies.

- Baker (Baker and Coulson, 1948) found kyasnito in a biotite
schist from noithern Goodenough Island and Edwards (1950) found grains of
kyenite in streams draining the southern flank of the Mailolo Block.
Potrography
I The one specimen examined in thin section, R11013, consists
of muscovite (55), quartz (20), garnet (10), kyanite (10), minor staurolite,

and accessory apatite, sphene, and rutilec. Garnet occurs as cracked sugen
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up to 10 mm. long, and as smaller rounded grains which appear fo have baeen
rotatod; it contains poikiloblastic quartz, muscovite, rutilo, and fine
iron oxides. In some garnet grains tho rutile and iron oxides are aligned
in streaks. ‘Kyanite occurs as prisms up to 6 mm. longy some of thom are
bent through sbout 1503

éalcaroous

Calcarcous mctamorphics are of twoe types -~ calcarcous
anphibolite and "narblgﬁ — which may occur interlayered or, in the case of
the "marble!} form massive beds with weak gnoissosity.

On lower Selisclina Creeck thore is a sequence of about 150
foot of interlayered calcarcous amphibolitc and "marble', and similar rock
forme about 10 percent cf tho group III gnoiss exposed on Mebulibuli
Poninsula; some of the layers show ptygmatic folding.

"Marble" crops ocut separately in south-oastorn Goodenough
Island (Gunawala Creck), northorn Mailclo Block (Waude Crock), south ccast
of Kukuia Poninsule (necar Igwagota), and in the castern Morima Range
(Bwabwau Crock). The Wauda and Igwagota bodies are 300 and 200-500 feot
thick, respectively. The rock weathersgto 5595 caves, some with
stalactites, and Wauda Creck flows underground through "merble" for part

of its course,

Petrcgraphy
Tho layered calcarcous amphibolite (R10960, R11048) consists

of calcite (25-30), hornblende (20-25), dicpside (0-25), epidote (5-10),

plagioclase (albite or oligoclase), quartz, potash feldspar (rarg, and garnet,

with accessory sphone and veins of cpidote, calcite, and (in one specimen)
potash feldspar. Layering is produced by local concentration cf coloured
minerals and (in the case of the Seliseline specimens) local chloritization
and injection of calcite.

Typical '"marble™ (R10997, R10998) from near Igwageta consists
of calcite (25-45), quartz (20-40) and oligoclase-andesine (25-30) with
minor muscovite, tromolite, and zoisite, and accessory sphene, apatite, and

pyrrhotite. Fabric is grancblastic cr weakly gneissose owing to
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elongation of quartz grains and parallel ealignment of the scatterod
muscovite flakes., Hydrothermally altered "marble! (R11005) from near
Igwageta covzists of calcite, albite, epidote, garnet, chlorite, quartz,
muscovite, and accessory rutile and pyriteg about a third of the rock is
altered to clay minerslec.

"Marble! in Gunawala Creek and the upper part of the
Igwageta "marble" contain bands of dark minerals. In the Gunawala rock
(R10444) these are dicpside, homuhlende, garnet, chlorite, and rutile rimmed
with sphene.

Leucogwsiic feldspathic gneiss in Banadia Creck (R11008) may
be derived from limy arkose. The mineral assemblage is potash feldspar
(60), oligoclase (20), quartz (10), opidote (5), diopside (5) and rare
calcite. The potash feldspar may have becn introduced, as it is
interstitial, and has partly replaced large porphyroblasts of plaglioclase.

Plagioclase renges in composition from albite to andesinc,
Hornblende is pleochroic acccrding to either X neutral, Y pale brown, Z green
(e+gs5 R10960) or X light brown, Y brown-§reen, Z dark bluish grecn
(e.gs R10444). Diopside is colourless. Epidcte is colourless or
pleochroic in pale yellow, Garpet is pale pinkish brown, and doces not show
crystal cutlines.

Alteration is common, perticularly in the Seliselina
amphibolite (R11048) in which plagioclase is saussuritized and garnet and
hcrnblende are loocally completely altered to chlorite. Some of the
Igwegeta marble has been hydrothermally altered, presumably by solutions
from the nesrby Quaternary volcanics,

4. Basic
o The basic motamorphics are of two typess
(a) layered amphibolito, and
(b) amphibolite without layored febric.
The latter is loosely referred to as "massive" emphibolite, though in point
of fact it has directed texture owing to parallel aligmnment of crystals.

(a) The layered amphibolite consists of alternating layors of amphibolite



Amphibole=rich band in layered amphibolite,
from Wauda Creek, Fergusson Island.

R11015 (x12).
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and cuartzo-feldspathic material. There are two varieties, one with

coarse layering (3 to 6 inches) and one with fine layering (tonths of an
inch), The coarse layering is thought_to represent original bedding, as
the layers are sharply defined and may show minor folds, some of which'look
like slump structures. The fine layoring may represent original bedding

or alternatively have been prcduced in originslly homogeneous amphibolite by
the injection of quartz and f=ldsuar along planes of schistosity.

Coarsely-layersd amphibolite is restricted to Group III end
is found only on Fergussca Island, e.2., on Mebulibuli Peninsula and the
northern Mailolo Block. Finely-layered amphibolite is found cn both
islands in Group IIT, end as xenoliths within Luboda Granodiorite.

Altered amphibolite near the Elologee and Mwadeia Faults on
northern Forgusson Island is probebly layered amphibolite which has been
affactod by shearing near these faults.

(b) The massive amphibolite occurs in two large bodies up to a nmile
across, one exposed in Potai Creek on the north—ﬁestern flank of the
Meilclo Block, and orein Galuwata Creek in the ncrth-eastern part of the
Goodenough Block. Beth probaebly ropresent original gabbroic plutons with,
in the case of the Potai bedy, somec ultramafic segregations.

Massive amphibolite alsc occurs as subconcordant "eills" and
lensos up tc 10 feot thick within the laycred quartzo-feldspathic gneiss
(Group II) and as tabular bodies, pods, lenses and schlieren within
leucocratic gneiss (Group I) and in pegmatite and grancdiorite. Some of
these tabular bodies may represent original basic sills or lavasjy others
may have formed through motasometism or retrograde metamorphism of tebular
bodies of eclogite.

In both layered and massive amphibclite the main minerals are
hornblende and scdic plagicclasa, An10 to An30§ quartz is a major
constituent of a few spocimens, and gernet, epidote, potash feldspar,
biotite, and ohlorite are minor minerals; calcite, clincopyrcxens, zoisite,
and muscovite are rare., Typical accessories are sphone, apatite, and iron

oxideég rutile and pyrite are less common. Locally sulphide minerals

|
|
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(pyrite and, less commonly, chalcopyrite) £@m up to 30 percent ¢f the

;ock; a selected specimen (4207) coutains no goid and negligible amcunts of
base metal. A gossan which appears to have formed from sulphide-bearing
amphibolite assayed 1.3 percent copper (see under "Economic Geology") .

Petrography

(a) Layered amphiboiite and gneiss

Two specimens of ccursely-layeced amphibolite were examined,
one (R11037) from Mwadeia Creek &nd one (R11015) from Weuda Creek,
Forgusson Island. The vook consists of altornating layers, 3 to 6 inches
thick, of amphibolite and quartzo-feldspathic gneiss. In places the
quartzo-foldspathic gneiss transgrosses the layering; this may indicate
eithor that some mobilization of original sedimentary layers has taken

place or that the layers consist of material injected into the amphibolite.

Tho amphibolite leyers consist of hormblende (50-60), oligoclaso-andesine (10-35),

quartz (10—20); opidote (0-7), garnet (0-3), biotite (0-5), and rarc
calcite.

Basic gneiss (R10990) exposed in Obuana Crook east of Wadelei,
Forgusson Island, appears to be a coarsely-layered amphibolite similar
to the above, but differs greatly in composition. It is about 10 feot
thick and occurs within typical group II layered gneiss. The amphibolite
layers ere predominantly hornblende (95 per cent); minor constituents are
oligoclase, garnet, biotite, muscovite, chlorite, and relict pyroxenc.

The hornblendo has low iron content 2s it is mostly colourless though
crystal margins are slightly pleochroic. Hornblende in the other
specimens has what will be tormed "normal" pleochroism, nemely, X pale
brown, Y brownish grecn, Z dark bluish greocn.

Four specimens of finely-layered emphibolite were oxemined,
two from north-castern Fergusson Island (R11009, Banadia Crecks R11031 Magoe
Creek), and two from the northern pert of the Goodenough Block (R10436,
Wauna Crook; R10457 Alua Creck).

Their minoral compositions ares
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ibde. Plag. E-folds. Qbz. Garn. Epid.
111009 25 40 2 30 - -
R11031 35 35 5 1 1 33
R10436 40 40 20 - - -
R10457 60 5 - 30 " 2

R11031 contains & little relict pyroxeney; R11009 a little chlorite, and
R1045T7 a little calcite.

The presenca of oqual amounts of hornblende and plagioclase
and the virtual absence of quartz in B11031 and R10436 suggest that they
derive from basic igusous rocks {¥illiams, Turner, and Gilbert, 1958,

PePo 241-243),

Altered amphibolite from near the Elologea Fault on north-
eastern Fergusson Island consists predominantly of colourless amphibole,
and may be locally completely carbonated. The amphibole is tremolite or
;ronapoor hornblende; in places it is pale blue (in thin section),
suggesting local increase in soda content. Near the ﬁwadeia Fault there
are boulders of mica schist which contain clustors of hornblende crystals
up to the size of a fist. In R10920 the mica is brown biotite which
cceurs interstielly and in the cleavage traces of the hornblende; quartz is
interstitial and poikiloblastic within the hornblende. In R10921 the mica
is phlogopites In both, the hcrnblende is pleochreoic in pale colours:

X very pale browvny, Y palc greenish brown, Z palc grecn.

(b) Homogoncous amphibolite

'(i) Large bodies in Potai and Galuwats Crecks probably ropresent
qriginal gabbroic plutons, 3%3§i1n the case of the Potai body, some .
ultramafic segrogations. Both bodies are foliated cwing to preferred
orientation of tho amphibole and (in the Galuwata body) to the local
dovelopment of garnet-rich stroaks. Both contain thin discontinuous
quartz-foldspar stringers. Mineral compoéitions vary greatly s

Hbde. Plag. K-felds. Qtz. Garn. Epid. Biot.

R11040 (Potai) 98 = s - - - 2
R11041 (Potai) 65 23 - 2 2 8 -~
R10440 (Galuwata) 10 35 10 10 1 5 20



»

.

-

Liad
L
-

R10440 also contains a little chlorite and calecites Two varie’ilises of
plagioclage, namely.albito and olisoclase, exc present in R11044; ono
variety may have beon introduced by later solutions.

R11040 may be derived frum megnesian ultramafic rock as the
specimen congists almost ontirely of hormblende, and the hornblende has
low iron content (it is very weakly coloured)s The occurrence nearby
of tremolite~bearing harzburgit: (sce under Ultramafic Rocks) adds some
weight to the hypothesis.

(i1) "Sills" and lenscs within lavered eneisss Subconcordant "sills"

and lenses of homoganeous amphibcliﬁa are faifly comanon in the upper

part of Group II. One of these (R10959) is exposed on the south

coast of Fergusson Island, half a mile east of Daboia Point. It is a

tabular body about three feet thick; it generally conferms to layering

in the quartzo-foldspathic gneiss, but is transgressive in places. It

consists of normal hornblende (70), albite (5), quartz (5), garnet (5),

chlorite (5), grocnish--brown biotite in veinlets (5), zoisito (3),

epidote, and accessory apatite, rutile, and pyrite., Hornblende

porphyrcblasts a;e up to 18 mm. long. Potassic solutions have entered

along a network of joint planes, and have locally altored the

amphibelite to mica schists quartz has orystallizod in some of the joints.
Two other specimens of aﬁphibolite "gills" of somewhat

differont compositicn wore examined. Both crop out in the Morima Range -

one (R10999) in Ipwapaia Crock, and the other (R10954) in Wealana

Croek. They are fine-grained and melanocratic, and contair irregular

acid blebs and streaks.

Compositions arcs

Hbde. Plg. K-felds. @tz. Garn. Epid. Biot.
R10999 2 25 3 0 10 % 4
R10954 50 45 = 5 = 3

R10999 contains some zoisite. Accesscries in both include pyrite.

(iii) Blocks within pegmatito s Massive amphibolite in the oastern

contral Meilclo Block near Atugamona is veined by, and in places
completely enclosed in, grenodioritic pegmatite. A typical specimon

(R11032) consists of hormblonde (35), cligoclase-andosine (30), éarnet (20),
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quartz (3), ilmenite (5), epidote (5), and accessory rutile and apatite.

(iv) Inliers and schlieren within granodiorites Tho Luboda Granodiorite,
exposed in the_cdre 6f the Gobdencugh Block; contains massive amphibolite
and rare finely-layered amphibolite as tabular inliers, partly absorbed
gchlieren, and angular xzenoliths. A troical specimen of the massive
amphibolite (R10456) consists of hornblende (15), oligoclase (5),
quartz kSO), garnot (20), epidote (5), and sericite (5). Much of tho

quartz was probably intrcduced by the grancdiorite magua,

GRANULITE AND ECLOGI%S FACIES

‘ Rocks with mineral assemblages characteristic of granulite .
and eclogite facies crop out at widely separated points on both islands,
Most are basic, and occur as subconcoerdant sills and lenses in quartzo-
foldspathic gneiss ory in ono instance, as an inclusion in grancdiorite.
One is guartzose and may be part of the layored quartzo-foeldspathic
gneiss sequence.

| The main minerals are clinopyroxene, garnet, hornblendo,
plegioclase, quartz, rare midas, and accessory rutile and sphenee In
eclogite the clinopyroxene is cmphacito, a sodic variety of diopside.
Hornblende, plagioclase and sphene are products of retrograde
nietamorphism a.nd/or metasomatisms micae and some quartz have probably
been formed by later solutions.

Bocause of the invariable presence of hornblende in the
granulites and eclogites they should strictly be termed hornblende
granulites and hornblende eclogites. The former fall within the
hornblende-granulite subfacies of the granulite facies as defined by
Turner and Verhcogen (1960, p.555).

The granulitic and eclogitic rocks are here discussed under
four hoedingst (&) fino-grained basic, (b) coarse-grained basic,

(c) quartzose, and (4) grenulitic amphibolite,
(a) Fine-grained basic

Both fine-grained granulitc and eclogite are discussed

under this heading, as, apart from the nature of the pyroxenc, the two

rock types are very similar.



Ficure 8.

e ——— -

River, Fergusson Island, showing a large
porphyrcblast of hornblende with inelu-
gions of pyroxene and gernet.

R10976 (x45)

dgure 9. Coarse-grained granulite from iwavula
Creek, Fergusson Island, showing a large
pyroxene greain with seive texture, and
plagioclase with inclusions of ltdotite,

R11038 (x45)
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The rocks consist of fine-grained (about 0.1 mm.) pyroxons
and garnet, together with poikiloblastic porphyroblasts of hormblende which
form between 10 and TO por cent of the rocke Texture is granoblastic
(and porphyroblastic) and rarely gneissose. Pyroxene in the granulites
is sugitoe, and in the aclogites ¥t is omphacitej omphacite is
distinguished by largo optic axial angle (70 to 80 degrees according to
Williams, Turner, and Cilkert, 1958, ps245)s A puzzling featuroc is tho
paucity of plagicclase, which might be expected to develop when the
pyroxene broeeks down i form hcrnblende., .

The przzcuce of gewmetb; pyroxens, and hornblende gives the
rocks e distinctive red, groen end black colouring in hand specimen.

Fino-grained basic gramulitos wero found at widely separated
places on both islands, and typically occur as subconcordant tabular
bodies, about a foot thicky, within layered quartzo-feldabathic gnoiss,
Eclogite occurs as a tabular xenolith within granodicrite on Toﬁggabuna
Island, as an isoléted outercp on a hillsido in the Morime Rangoe, and as
boulders in Dudunaia Crock on Kukuia Peninsula.

(b) Cearse-grained basic

The coarse-grained granulites are mineral_logically similar
to their fino~-grained counterparts, but both garnot and pyroxene are
coarsely crystalline, and have an average grainsize of ebout 4 mm,
maximum grainesize is about 12 mm.  Pyroxene is partly altered to fibrous
amphibole or a dendritic symplectite of hornblende and plagioclase, or,
whero alteration is more ccmplete, tc porphyroblastic hornblende and

plagioclase. In ono specimen (R11038) the altoeration appears to have

taken place along cracks and jeints, and is probsbly a metasomatic effect. The

1

same specimen is veined by quartz andlbiotite.
The coarse-grained granulites were found at only two
locelitiess wupper Awavula Creek in the southern Mailolo Block, and
upper Niubula Creeck in the south-~castorn Fergusson Block. The coarse
grainsize of pyroxene and garnct in these rocks might indicate that the

metamorphic conditions responsible for the formation of granulite were
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sustained for a longoer period than iﬁ tho case of the fine--grained
granulised,
(c) Quartzose

Quartzose granulite crops out on upper Niubula Cresk (scuth~
eastern Goodenough Block) within 30 yacds of the coarao-gfained basic
granulite discussed abiva, It is laysrod by variation in the
proportions of quartz, garnet, and femic minerals. Compogition
of that part of it which was cxamined in thin section is quartz (50),
garnet (30), scapolits (12), and minor dicpside, hornblende and other
minecrals. Jt may be o part of the layered quartzo-feldspathic gneiss,
but this could not bs ascertaincd, as the only cutcrop nearby is
massive granodiorite with amphibolite xencliths.

(d) Granulitic amphibolite

In almost ell of the granulitic rocks therc arc signe of
rotrograde metamorphism or metasomatic alteration towards amphibolite
faciess It is, thus, surprising to find one specimen in which a
granulitic assemblage is developing from amphibclite. The rock
(R11010) is mainly hornblende (about 60) end andesine (about 40) in
saall (1 om.) grains with ¢neissose arrangement. It includes a flattencd
lens of unalteored augite made up of poik{%blastic grains of augite about
5 om. lecng. The augite appeers to have formed from the hornblende and
-aﬁdesine. The accessory mineral is sphene, not rutile.

This very localized development of granulite facies may be
due tc¢ leccally anhydrous conditions.
| Petrography

The epproxinate mineral compositions of the granulitic and
eclogitic rocks arc shewn on the acccmpenying table.

Plagioclase is sodic, Anis to An,,, except in (&) R11010,
whore it is .n35. Clinopyroxenc is augite in the granulites and omphacito
in the eclogitess Hornblonde has normel pleochroism s-

- X pale brown, Y brownish#green, Z dark bluishwgroon.
Zoisite in R10447 is faintly plecchroic in brown. Sphene may

ocecur as rimsz cn rutile grains.

oy
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APPRCXIMATE /COMPOSITIONS OF SPECIMENS OF GRANULITE

TAELE, 2

48D ECLOGITE

Specimen | LocéIity ; : H ’ o - T
, a2 Q i £ i = = - & 0 ;
No S | g 2'3! ! og ‘ é % | 5 Er B Remarks
? S - A - -
a e Poe T T R B
f B E S & 0 w0
| ® & : e | ‘ i
| ‘ﬁ ® ; Pow | 5 |
i ? | ; i z )
(a) Fine-grained basic - Granulites
: ; H '
R10976 ;|  U. Selame River 65 20 110 - - - - 1 xox
R10995 ! Auvwapwe Creek 10 i15 | 20 ' - P15 15 1 - 1 0z - also clay minerals (15)
R11004 Bwebwau Creek 70 A ; 1 10 | 10 ‘ 10 x iox ilse epidote (5) calcite and chlorite.
R11019 Kegwagiluma Creek 45 20 | 15 1 15 | 5 - ] - , x  x
—Eclogites
R10916 ©  Duduneia Creek 15 w0 28 15 - S . 2 -
. R10919 |  Tomogabuna Island 10 50 o35 1 2 . (R - L
L R10996 ’ Auwafve Creek I 20 28 i N 3 ! - . 0x 3 - Also clirozois.ite (5)
I (b) Coarse—grained basic
| B11038 |  Awavula Greek 15 15 0 ' 15 15 30 10 L ox ox ilso clay minerals (15) tremolite, K-feldspe:.
i R10446 ' Niubula Creek C 45 . 20 - 115 | 10 i 1 ; 2 i3 ilso chlorite and K-feldspar.
!..4. i e e e e o e - . - - - w— e - . S . S [ ce e PSR R, - .
- (c) Quartzese
| R10447 !  Niubula Creek 3 .2 i 30 i - . 50 - i 1 i x - also scapolite (10), zoisite, chlerite.
: Q oo S —— .- i,.. i _;, - P Py ~-— ! —aia e o - — -
. () Granulitic amphibolite
[ R11010 |  Magoa Creek 55 3 j 40 Lo x e
Note: (i) x indicates present in small amwunt
(ii) other accessery minerals present in some specimens are iren
oxides and apatite.
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The formation of quartz and mica through the action of
lator soluticns is illusirated in R10995 and R11028, in which there are

veinlets of quartz and muscevito and quertz and biotite, respectively.

ULTRAMAFIC ROCKS.

Ultramafic rocks are present on both Foréusson and Gocdenough
Islands, and are most oxtensively exposed on castern and south—castern
Fergusson lsland,; whoere they crop cut over a totel area of about 13
square miles.

Bodies of ultramafic rocks are typically marginal to the
netemorphic blocks and soparated from then by major faults. . 4 few smell
bodies occur within tho metamcrphics and their contacts are invariably
shearcd. The largo ultranefic messes arc exprosscd topographically by
arcas of low rcunded relicf with simple drainago.

Tho unaltercd rocks arc highly magnosian dunite,
herzburgite, and pyroxenite; dunite is almost whelly clivine, harzburgitel
is compesed of olivine ané ortho,yroxenc (25 to 50 percent), and
pyroxonite is elmost wholly crthopyroxene. The olivine is chrysolito or
forsterite, Fo 85-90, and the orthopyroxone is enstatite or magnesian
hypersthene; accesscry chromite is almost invariably presont.

411 of the ultramafic rocks are altored, scme severoly. The
first stage of zlteration of olivine is the development of chrysotile
veinlets, The second stage is the alteration of the rcmaining‘olivino tc
antigoritef Pyroxene may alter to fibrous tremclite or bastito. Tale
may develop with the chrysotile. Many of the ccnpletely serpentinizod
olivine~rich rocks show mesh toxtures that is, they consist of
antigorite aggresates reticulated by chrysotile voinlets; these rocks
arc roferrcd to as mesh-texture sorpentinites.

The alteretion of tho ultramafics is generally metasomaticy
possibly doutoric, rather than an offact of regional metamorphism,
Serpentinization may bé followed by carbonation and silicification which
produces such rock types as the cerbonatod and opalized serpentinite breccia

discussed belows The carbonste is usually magnasite,; and rarecly calcito,
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The ultramafics occur as xenoliths and inliers within the
Omara Granodicrite and thus were obviously emplaced before the gra::odiorite.
They do rot appear to have been subjected to regional metamorphism,
except perhaps in the north-western Mailolo Block (see under 5, below),
and thus probably post-date the period of regional metamorphism.

However, it is possible that they are pre-metamorphic, as ultramafics do
not always respond to metaworphism (Dr. A.J.R. White, pers. comm. ).

As all contact arc shcared or concealed by tuff or alluvium
there is no ovidenco as to the relationship of the ultramafics with other
rock types. Most of tho larger bodies of ultramafics abut against
faults, and this suggests that thoy may heve bocn complaced in the solid
state along faults. On the other hand, ultramafics in the no?th—westcrn
lailolo Block are apparontly inclusions within massive amphibolito, and
may reprosent ultramafic scgregations in a gabbroic pluton which has
boen metamorphosed to amphibolite.

The different bodies of ultramafic rocks discussed below
are grouped according to either locality or their association with other

geological featuros.

1+ Oredi Fault arca

IThé.Ofédi Fault is a north-eastorly trending fault on theo
south-oastorn margin of the Oiatabu - Morima Arc., Thore arc apparently
throe major bodies of ultramafics abutting against or, in ono caso,
straddling the fault. Thesc will be roferred to as the Bwabwau,

Lower Sclisolina and Oredi - Boskwahoie bodies after the crecks in which
they are exposed. They mey all be parts of one large mass of ultramafics
which is concealed, in places, by volcanics and alluvium. A soparato
smaller body of ultramafics crops out within the motamorphics on upper
Seliselina Croek, throo-quarters of a mile north-wost of the fault.

The rock types erc dunite; harzburgite, pyroxenite, and
sulphide-bearing, carbonated, and opalized serpentinite breccia. The

broccia crops out in Oredi and lowsr Selisclina Crccks and appears to form
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& zone sbout half a mile wido adjacoent to the Oredi Feult. It consists
of angular fragments of black glassy opalino silice and serpentino in
a mutric of opaline silica and megnosite; soerpentine mesh texturc is
presecvod in scme of tho glassy fragments. The weathercd rock is
limonitic end not unlike gossan. Veing of trcemolitic asbestos up to an
inch thick are ecxposed in parts of the small body of ultramafics on
upper Seliselina Crock.

2. Elologea Fault arca

ITho Eiologéa Fault is on theo north~castern margin of tho
Oiatabu~-Morima Arc, and extends north-ncrth-west from Mobulibuli
Peninsula to noar Gamets. Two bodices cf ultramafics abut against the
Tault; one con Mebulibuli Peninsula and the othsr inland from Ulue.

They may be parts of the one large mess which is partly concoaled by
elluvium and ccoan.

Tho main rock types arse dunite, harzburgite, and pyrcxonite.
Asbestos veins up to an inch thick arc exposod in weatherod pyroxenite
near Ulua. Sulphide—beéring, cpalized, and carbonated serpentinite
breccia crops out near the fault in Mebulibuli and Elologea Crecks, and
on the coast ocast of Gebaiawe, all within the Mebulibuli body. Tho
breccia near Gobaiawe forms a low ridge striking at 3500. Greenish
groy end black serpentinite pug is exposed noar the feult cn wlologea
Creok.

Scme of the breccia contains up to 20 percent sulphides
which are prodeminantly marcmsite and pyrite; a sclected sulphide-
riock spocimen (A176) assayed 3 dwt. gold per ton, 0.01 porcent COppoT,
and lesser amcunts of lead end zinc. Other specimons collected by
L.H. Wilkinson in 1958 and J.E. Thompscn in 1959 contein up to 1.5%
chromium and 0.25% nickel; the nickel is held in fine magnetite which

formed during sorpentinization (seo Appendix I).

3. Wadelei Fault arca,
The Wadclei Fault is on the western margin of tho Oiatzsbu
Range, and extends south-south-wost from Matalala Point t0 near tho upper

roaches of Omara Creek, where its trace is lest in the Ouara Grancdiorito,
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InlanG frem Wadelei, ultramafic rocks fourm low hills at
the foot of thc Olatebu Range, and are partly concealed by talus from the
rango. [urther south the ultramafics are intruded by the Cmara
Granodiorites this arca is hatched on the accompanying map (Plato 2)
as it was not mepped in sufficient detail to accurately delineate the
ultranafics and grancdiorito.

Rock types arc dunite and herzburgite; cne snecimen is 95
porcent serpentinized.

4., Within and adjacent to the Omara Granodioritec.

Ultranafics crop cut over an area of sbout 3 square miles
in the Koradidia area on the south-castern margin of the Cmara Granodiorito.
No contacts were secen.  Rock types are dunite; harzburgite, and
pyroxenitey thoy are betwesn 10 and 60 peorcont serpontinizod.

Xencliths and inliers of ultramafics in tho grancdicrite
aro expcsed in the south-sastern Sslakadi arce, near Iegilae Creck.
Near the contacts the grancdiorite is dark, gneissicy, and veined with
pegnatite, and the ultramafics contain voins of asbostos.

There are small isolated exposurcs of ultramafics in the
wostern Boselewa erca, near the north-wostern nargin of the granodiorite.

5. North-westcrn Mailclo Bloek

In the north-western part of the Mailolo Block small bodies
of ultramafics crop out within cr near massive amnphibelite in Potai end
Kwaggu Crecks. Another small body is expcsed in a shoar zone in acid gneiss
in Melewaie Creck, and thero arse ultramafic boulders in the Mwadeia Fault
shear zone oxposed in Mwadeis Creck.

Massive amphibelite oxposed in Potai and Kwakwau Crcecks is
thought to be derived from the metamorphism of a gabbreic pluten. Small
bodiog.yf ultramafics cropping out within or necar tho amphibclite ﬁay bé.
the remnants of ultramafic segrogations within the pluton. Some of the
massive amphibolite is 98 percont iron-poor hornblende, andmagy be derived

frem metamorphism of a somewhat feldspathic ultramaefic rocke



Tale-tremolite-olivine rock (altered
harzburgite) from Potai Creek,
Fergusson Island. Py-oxene has been

completely altered btut olivine is
quite freshe

R11042 (x20).
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Tho ultramafic rock in Kwakwau Creck is a completely alterod
harzburgite which ﬁow consists of chlerite and magnesite replacing
antigorite sorpentine. Its outcrop is separatod frona tho nassive
' amphibolite by a shear zone containing biotite, chlorite, sericite, talc,
and possibly antigorifa schist., |

The ultramafic rock in Potai Cfoﬁk is aléb harzburgite which
is 65 porcent altered to trcmolite, magnosite;.talc, and chlorite. A
poéuliar featuro of the rock is the absence of both aéoesaery chromite and
serpontinbus alteration - products. It crops out near maésive
amphibclite; but no contact was scen. -

In Helowaie Creck a small body of ultramafic rcck sbout 25
foot wide is expcsed in a shear zone within'a sequence of acid gnoiss;
the shear zcne appears to conform to layoring in the gneiss. The
ultranefic body consists of harzburgite which is about 80 porcent altered
© te serpontine and magnesite.' I

The Mwadeia Fault shear zone, cxposed in lower Mwadeia Croek,
consists cf boulders of metemcrphics end winor harzburgite in a schist
matrix. The preéenée of ultrazafics in the shear zone indicates that
ult;amafics may underlie the slluvium north of the fault.

6. On the Wakonai Fault.

Scattered qutcrops end boulders of ultramafics were found on the
line of tho Wekonai Fault on northern end north-castern Goodénough Island.
This may indicate that ultramafics underlie some of the volcanics, talus,

. and alluvium north of the Goodenough Block. |

- At the south-eastern end of the;fault tpace, ultremafics. form
& triangular plateau about half & mile across on the Fabuve — Afuana
divido. The rcck types are opalized and cerbonated serpentinite breccis,
partly serpentinized dunite, and a limecnitic rock which is pfobably
ﬁeatherea pyroxonite,

Beulders of the Lrececia occur in Tusbeda and Uslafe Croeks,

& mile and a mile and a half to tho north-nortk-west, respectively, and in
Duau Creeck thore are large boulders of partly serpentinized and calcito-

veined dunite.
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At tho north-wostern ond of tho fault trace; near Iuda Crock,
suall outerops cf weathercd dunitoe and harzburgite project from talus
slopcs.

Te Within tho Goodenough Block.

On upper Goiala Crosk, in the southern central part ¢f the
Goodenough Block, ultramafic rocks fom a flat area about 400 yards wide.
The ccentact with the enclosing acid gneiss appears to bo cheared, but is not
well exposed.

Two milos north-west of Mt. Vinouo, in the contral westorn part
of the Block, at 7000 feet clevaticn, there are boulders of garnet
amphibolite and rare harzburgite. The latter is partly altered to
tramclite and chlerite, and is very similar to altered harzburgite which
creps cut in Potai Cresk on Fergusson Island in that both accessory
chremite and serpentinous slteration are lackings furthermcre, the
chlcrite is a similar, cclourless varicty, with brown intorference -
coleurs.,
Potrography
| Tﬁe rock types are discussced under four headingss
(1) dunite, (ii) harzburgitc, (iii) pyroxenite, and iiv) serpentinite.

Rocks which ccn%ain any olivine and/or pyroxene are discussed under the
first three headings, and ccmpletely altored rocks are discussed under the
fourth.

(1) Dunite.

In hand-specimen, dunite is yollow-green or black, weathering
to brown, and is characterized by the presence of mesh-texture. Olivine is
cclourless or pale yellow-greens chrysctile voinlets are yellow-green or
black; antigoritec is groenish black, weathering to greenish brown and
bromn (iron hydroxides). A4 fairly typical specimen (R10983) consists of
small, colourless oclivine grains enclosed in greon-black antigorite
centaining a mesh work of black chrysotile veinlets. In some specimens
(o.g., R10926) érains of chromite up to 6nm. across can be seen.

In thin section the dunito is seen to consists of large (4 to
25 mm.) enhedra of olivino which aro inveriably reticulated by chrysotile

veinletsy the resulting moshwork accounts for the fine-to modium-grained
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appoarance of the hand-spocimen. In the mcre altorced dunites the smal%j
olivine fragments within the mosh are partly or completely replacod b; L
antigorite. Dusty magnotito which is usually present in the chrysot}lq?
voinlets was formed during serpentinization. In onec specimen (R10§12)'
from the Keradidia body, the chrysotile meshwork is flattened,‘resulﬁing in
a rough foliation within the rock. This, togethor with mild Qranuhaticﬁ
on the margins cf the olivine grains, indicates that tho rock was st;eséed
during or efter sorpentinization. :

Some speeimens have scapy feel owing to the develcpment of'
talc along with the chrysotile. 4 specimen (R10924) from tho Oredi body
is veined by magnesite.

(ii) Harzburgito.
| Primery minerals in tho harzburgite are ¢livine, énstaﬁiﬁq
or magnesian hyporsthane, end accossory chromite; olivine ferms 50 to fﬁ
percent cf the rock. :

In hand-specimen the rcck rescmbles dunite, but the presenco

of pyroxenc may usually be discerned (a) by its cleavege or (b) on th

waathered surface because it is morse resistant than clivine and'tenda to

stand out.. ;

Pyroxene may alter to tr;mclite or bastite. In somec ép@c%mens,
CeZe R104345 olivine is only-slightly (about 5 percent)sorpentiqized;;bu%
pyroxene.is<qohpletely uralitized tc¢ fibrous and prismatic tremalite. fn
othor spocimens, G.g., R10938, olivine is morc than 50 percent serpentinized,
but pyroxene is almost unaltered. ) F

In R11042, frem lower Omara Crcck, mosh texture is not;yrgqerved;
instead there are in places sub-parallel veinlets cf chrysctilo gnd .
associatod dusty magnetito, This might indicate doformaticn af;er
sorpentinization.

Specimens from Potai Crock (R11042) on north-westerp
Forgusscn Island and from near Mt, Vineuc (R10435) on Geedoncugh Islend
differ from the normal harzburgite in that therc is no chromito, and although
the rocks are partly uralitized there is no serpentinization of tho

olivine. In both the olivine is fresh, and cccurs in clusters which

consist of kidney-shapcd grains arranged in two rows. Enstatite, which may
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Figure 11. Jdtered pyroi-' @ from the Koradidia

body, Fergusson Island. The large
opaque rhombic crystal is chromite.

R10968 (x45).

Flgure 12. /[ltered pyroxenite from the Koradidia
body, Fergusson Island.

These figures show the varying degrees of alteration of
enstatite in pyroxenite specimens (see text).

The enstatite (high relief material) is altersd to
serpentine, chlorite, tremclite, and tale.



44’9 ’

have form:d 50 percont of the original rock, is partly altered to

tremcliteo, which is in long prisns ory; less commonly; fibrous. Both

speeimeons centain colourless chlcrite which has an anomalcus brown

interferenco cclours. R11042 alsc contains carbonete and talc.
(iii) Pyroxenite.

Pyrcxenite is not commcn. Twe specimens (R10968 and R10970)
from the Koradidia body consist of groy cnstatite mcderatoly dissected by
yellow voinlets of alteration-products. Enstatito in R10968 is optically
continucus throughcut the thin saction (30m. x 20mmaj and is veinod by
fibrous tromeclito, chlorite, and talc. Enstatite in K10970 is partly altered

t0 tromelite and serventine mincrals.,

(iv) Serpentinito
| This section deals with rccks which are completely altercd to
serpentine end with serpentinized rocks which have been partly or ccmpletely
replaced by carbonate and opaline silica. Some ¢f thoso rocks are
brecciatod, cthers arc massive.

Serpentinite breccia cccurs near faults, and is genorelly

complotely replaced by cpalino quartz and magnesite. & fow specimons contein
relict antigorito (e.g., R10926). Typicel specimens consist of black,
engular, opalino silica fragments in a natrix of magnosite and opaling silica.
The mosh texture cof tho originel sorpentinite may be proserved in the opall
fragmonts. In one spocimen (R11026) the rcles of carbonate and silica
appoar to be reverscd, i.e., there are angular carbonato fragments in a
matrizx of opalino silica. Parts of tho opaline silica may bo recrystallized
as quartz.

Specimens of sulphide-boaring breccia (P190 and P191),
ccllected from Mebulibuli Creek by L.H. Wilkiﬁson in 1958, have beon
described in dotail by W.B. Dallwitz and W.M.B. Reberts (soc Appondix I).
They found that the sulphides are marcasite and pyrite, and thet nickel,
which was probably held in the oli&ine lattico in the frosh rock, is now
held in fine-grained magnetite which probably formed during sorpontinization,

Similar spccimons frem the same locality, collected by J.E. Thompscn of . the
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Burcau of Winoral Résources, in 1953, have boen chenically analyscd for

four meials by S. Baker (1959); rosults arcs

Specirizn No, ] Crg Nig  Cuf
P396 14.74 0.48 0.26 trace
P398 22.8 1+5% 0425 trace

A sulphide-rich broucia specimon from Elclogea Creek (a176)
assayed 3 dwis gold por ton, 0.01 percent copper, 0.003 porcent lcad, and
0.007 percent zinc.

The magsive serpentinite is more variable in appearance and

composition, and is generally only partly roplaced by carbonato and silica.

4 fairly common type in the Ulua arce and cn Boskwahoia
Creck is sorpentinizod and weathered pyroxenite (¢eges R10966)s  This
consists of irregular black grains of bastite in & brown matrix of hydrated
iron oxides.

Serpentinized harzburgites consist of mesh-texturo serpentine
and bastite, and less commonly talc, which are partly replaced by magnosite
and silica, The colour of the hand-specimon ranges from dark greoenish

black (R11020) to yellowish white (R11261), according tc tho amount of carbonate
present. In R11261, opal forms pseudomorphs after pyroxene, and thin magnesite

veinlets mark the pyroxene cleavage.

METASOMATIZED GABBRO

liassive metascmatized gabbro and diorite crop out within
the Omara Granodicrite on Fergusson Island. Thesc rocks are thought to be
romnents cf & massive basic intrusion which preceded the granodioritae,
perhaps rising aleong the sane magma channels.

Tho gabbre and diorite crop out over an arca of about six
square miles in the southern part of the grencdiorite pluton (Salakadi aroca),
and thore are scattored romnants in the northern part of the pluton (southorn
Bosolewa arca). Similar rock is exposed in the core of the Oiatabu Rango
within grancdioritoe. There are two small exposures of gabbreoic rock on
Gpodenough Islend which are thought to have formed by metasomatic
alteration of moro basic rock.

The typical rock consists of hornblende porphyrobiasts and
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sodic labradorite. The hoinblende crystals are commonly half an inch
loug; and rarely 1 inches long; in some specimens they contain relict
pyroxeins, Labradorite is partly‘altered to more sodic plagioclases
hornblende is partly altered to biotite and chlorite.

The absence of directed texturs in the gabbro indicates that
its intrusion post-dates the period of regicnal mobam.:hism,

The Salakadi gabbro is restricted to the headwaters of Bwinai
River and Adeta Creck in the oxtreme southern part of the Cmara Granodiorite.
It occurs in a belt about five miles long and one o one and a half miles
wido,

It is reticulated by quartz -feldspar veins and intruded by
granbdidrite, some of which is basifiocd by assimiiation of the gebbro
(see R10946 undor Omara Granodiorite).

Gabbro is also exposed in the northern pert of the Omara
Granodisrite in Waliboaline Creek. Gabbro in the core of the Oiatabu
Renge is exposed in Ame'wa Creek; hero it is a coarsc—-grained phasc in
tabular amphibolite zenoliths within massive granodiorite. The granodiorite
may be an apophysis of the Omara pluton. |

On Goodenough Island therc are small exposures of gabbroic
rock in Aligabou Creck in tho north-cast and in Goiala Creck in the south.
The Aligabou gabbro is a pegmatitic hbrnblende;feldspar rock which occufs
as small irregularly-sheped bodies within mobilized granitic gneiss; it was
probably formed by metasomatic alteration of basic pods or lenses within the
gneiss, - The Goiala "gabbro" is a quartz-feldspar~hornblendo rock which
ccments a moderately brecoiated garnet pyroxonite; it hes probably
formed by metasomatic alteration of the garnct pyroxonite by acid solutions
introducoed along the fractures.
Potrography

The estimated mineral compositions of specimens from cach
gabbro arca on Forgusson Island arc tabulated below, Neither of the

Goodenough Island "gabbros" was oxamined in thin section.
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Specimen Plag. Hbde,  Aug, Biot. Chl. qtz. K~folds.
No.

Salexndi areas

R10945 45 30 5 20 - : -
R10951 45 40 “ : 10 - -
R10992 55 35 - 5 ’ 5 -

Waliboalins Oreek (Boselewa arca)

R10982 55 30 e 5 - 5 -

Ame. ' wa Creck (Oiatabu Range)

R11029 20 35 - 5 5 10 10
Notes Common accossories are sphene, epatite, and iron oresy opidote,
zircon, and pyrite arc less dommon.

Plagioclase is generally sodic labradorite, An50_55. Tho
plagicclese shows Carlsbad and elbite twinning, is generally saussuritized,
and commenly partly cltered to a more sodic variety. In R11029 it is
partly rcplaced by potash feldsper.

Hornblende is porphyrcblastic; ncrmal plocchroism is -

X pele brown; Y brownish green, Z dark green.
The pleochroic scheme in R10982 and R10992 is -

X pale brown, Y dark brown, Z greon.
The hornblende normally conteins much dusty iron ore - a typical foeature
of hornblende derived from pyroxenoc.

Augite is rimmed with hornblende or occurs as inclusions in
hornblendec.  Bictite has devoloped within and marginal to the hornblendos
it is deop brown, and commenly contains sub-rectangular grains cf ircn ore.
Scmo of the biotite is altered to chlorito.

A specimen (R10973) from Mwadia Hill in the oastern
Selekadi aree was not included in the above discussion as it diffors
considerably from the typical metaéomatized gabbro. It consists of

plagioclase and phoncblasts of clivine which ore surrounded by prismatic and

- fibrous tromolite-actinclite; this is bordered, in turn, by fine-grained

green plecnaste, There is also a little diallage present. Approximate
mineral percentages arc tremolite~actinclite, 50; andesine or labradcrito,
303 olivine, 103 pPlecnaste, 55 and diallagey; 2. The plagicclase is

strained and granulated. The rock may have derived by motascmatic alteretion



and crushing of olivine gabbro.

GRANODIORITIC INTRUSIVES

| Grancdioritc is the most common igneous rock type; it
occurs (a) as a large pluton in coniral Fergusson Island (the Omara
Granodiorite).
(b) in the core of the Oiatabu Rango,
(c¢) in the cors of the Goodsnough Block (the Luboda
Grancdiorite),
(4) in parts of the korima Range, add
(e) on Mebulibuli Peninsula,and
(f) as dykes (of microgranodiorite) on both islands; these dykes
are probably apophyses from the granodiorite plutons.

The Omara, Oiatabu, and Luboda granodicrites are genorally .
similar in appcarancé, being massive and medium—to coarsc-grained, and
containing 10 to 20 percent cf biotite and, ;ess commoenly, hornblende.‘
The Meorime granodiorite is gneissic and leucocraticy it contains abéut
5 percent muscovite and nc biotite. The Mebulibuli granodiorite is

strictly an adamellite, and is very leucocratic (only cne percent biotito).
Potash feldspar in the Mebulibuli and Morime rocks is orthoclase, whercas
in the others it is probable anorthoclasec.

The granodiorite intnwﬂiumtamorphics, ultramafics; and gabbro.
The cmplacement of the lax.-ge Plutons may have caused the broad domes
and anticlines which are the major structures in the metamorphics.

(a) OCmara Granodiorite.

The Omare Granodicrite is larger and bettor exposed than
the other granodiorites, and will be discussed in most detail, The namze
is taken from Onmara Creek, in the Boselewa arca, in which the granodiorite
is very wall exposed.

The pluton crops out in central Fergusson Island over an

area of about 70 square miles. Its wostern boundary coincides with
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the Bwinai River; except for a marked westwaerd bulgs in the Salekadi
areas The southorn boundaxry gonerally éoincidea vwith the Morima--Salakadi
watershod. The castern boundary is genorally along the line of the
upper Salamo River and Omara Croek, and there is an eastwerd bulge near
tho Salamo-Omars divido. The northern boundary is concecaled by the Bosclewa
alluvial plain.

The grarodiorite hes distinctive tcpographic expression
similar to that noted in areas of *trondhjemite on the New Guines
mainland (Dow and Davies; 1651). Pzlief is moderate, the maximum elevation
being about 2000 feet in the cenire of the cutcrop area. The drainage
pattern is characterizod by many closcly-=spaced small streams. . It is
thus possible tc interpret the boundaries of the granodiorite from air-
photographs,

The central part of the pluton is mostly homogeneous, but
towards the periphery the rock is partly hybridized, and there are
zenoliths and inliers of metamorphics, altered gabbro, and ultre~mafic
rocks. Gabbro and metamorphic xenoliths are partly or wkolly altored
to minerals typical of the granodiorite. Metamorphics at the margins of
the pluton and in the larger inliers are hornfelsed (see under "Quartzo~feldspathic
gneiss"), The contaét of the granodiorite with metamorphics cn upper Omara
Creok, -and with ultramafics on lower Omara Creeck, is difficult to define
without detailed mapping, as host rock and granodiorite are intermingled in
a complex oflinliers and apophysess these two arceas have becn heehured halihe
on the accompanying mep (Plate 2).

Immediately north-west cf Leke Lawvu, in the vicinity of the
Lavu Faﬁlt, there are low ridges compesed predominantly of weathered
loucceratic (?) grancdiorites some pegmatite and leucocratic gnoiss are
alsc present. These exposures may represcnt an apophysis of the Omara
Granodicrites.

The granodiorite is medium-to coarse-grained (average grain-
pize about 1mm,.) and typically massive, though it is gneissic in places

near the periphery. The main constituent minerals and their approximate
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Figure 13. Twinned and zoned plagioelase in the
Omara Granodiorite, from near Wogawoen,
Fergusson Island.
R10974 (x56).



volums purccntages ares

oligoclase—andesine (60), quartz (20), potash feldspar (10),

biotite and hormblende (20), and accessory apatite, sphene,

and iron ore.

Thus, apart from the umisual potash feldspar it is & fairly
typical grancdiorite. Ccmpositica ranges locelly to ademollite and
trondﬁjemite, and oven granite, cwing %o vavictions in the putash feldspar
centent.

The mineral comvosition of six typical specimens from
different parts of the pluton are summarized in a table at the end of this
section. Compositions of two specimens of hydribized granodicrite and two
spocimens with femic clots (relict zenclithic material) are alsc presented.
Petrography

The Omara Grancdicrite iw typically hypidiomorphic-granular,
and contains subhedral to euhelral plagicclase, biotite, hornblende, and
éphene. Quartz and potash feldspar are anhedral. Some specimens have
dirocted texture dus to preferred crientation and alignment within the rock
of femiq minerals. Grainsize is generally about 1mm., f;;&éh-some
rlagioclase phenccrysts up to 2 and, rarely, 4 wm. long.

Mcst of the fagioclase is sodic andesine composition (around
ﬁn33), end is markedly zoned; limits of core and rim ccmpositions are about
An60 and An10, respectively. Mcst grains are twinned according to Carlsbad
and albite laws, but in some the twinning has been largely obliterated by
later alteration.

Quartz and pctash feldspar are typically interstitial.
However, potash feldspar has also replaced plagioclase; in some large
plagioclase crystals the replacement is restricted to the calcic core, but in
others cnly the calcic core remains intact. The potash feldspar is prcbably
anorthoclase ((=) 2V = 20 to 50°).

Cne specimen, k10936, a trondhjemite, is cut by a veinlet of
quartz and pctash feldspar, the latter has an accurately measured negative 2V
of 43° (C.D. Bz;a.nch, DOTS .« O, ) s

Hornblende hes ncrmal plecchroisms
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X pale brcwm, Y Brcwnish gTocn, 4 preen,
but the cclcurs are weaker than in the amphibolitos,
Biotite is strcngly plecchroic from pale brown tc very dark
brown, and is generally partly eltered to pele green chlorite,
Sphene is commonly euhodral, Ilmenite in one specimen
(R10948) forms skeletal grains up to 1mm. long.

(b) Oiatabu Range granoliorite

Probable granodiorite exposed in the headwaters of Amaiwa
Crosk, a tributary of Magoa Creek, may bs the ruvof of a separate pluton
foraing the core of the Oiatabu Range. Alternatively, it may be a part of the
Omara Granodiorite, which it resembles in hand specimen; tho Omara pluten
crops out only threo miles away to the south-west.

The (?) srencdicrite intrudes leucocratic quartzo-feldspathic
gneiss, and contains tabular zenoliths of amphibolite which are partly
sabbroic (these are discussed under Metasomatized Gabbro, above). It is, in
turn; intruded by simple bictite-quartz-feldspar pegnmatite. Texture is
nassive or slightly gneissic.

Weathered leucveratic (?) granodiorite crops out immedietely
south of the Oiatabu Range in the Galea diatrigt, where it forms country of
low relief near the Oredi Fault. Expcsure is pocr, and the limits of the
body are not kncwn.

(¢) Luboda Grancdiorite

The Goodenough Block appears to have a ccre of massive
grancdiorite the roof cf which is exposed in the few streamns which have cut
deeply into the block, namely Galuwata and Pakwaoia Crecks and their tributarics.
This granodiorite will be referrel to as the Luboda Granodiorite, after
Lubcda Creek, a tributary cf Fakwacia Crock, in which it is typically exposed.

Massive granite and (?) grenodiorite exposed in the scuth-
eastern part of the Goodenough Block, in Gunawala and Niubula Croeks, may be a
part of the same pluton.

In the Galuwate and upper Fekwaoia valleys the grancdiorite is at

)

present overlain by 3000 t¢ 4000 feet of metamcrphics, and it is estimated

that the cover of metamcrphics at the time of intrusicn was probably not

greater than 6000 feet (sse Secticn AB on PLATE 3), The granvdiorite
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containg many xenoliths and inliers of gneiss and amphibolito, and some basic

sghlicren.
Tn the Fakwacia Creck tributaries, Lubcda, Iagile, and Kaboima

" Crecks, ell of the zenoliths are amphibclite; some homogeneous some layered,

grobably by the injection of granodiorite along planes of schistosity.

These amphibolite xenoliths form between 10 and 50 percent of the rock.

Many of them are tabular, strike a% about 0800, and dip vertically cr steeply
tc the scuth, but probably an oqual number are oriented in other directions or
are intricately contorted. Scme of the granodiorite is hydribized by
ebsorption of amphibolite, and this hybrid rock may show gneissosity parallel
to any nearby schlicren or zencliths.

In the upper roaches of Galwata Creck there ere approximately
equal quantities of grenodicrite and metemorphics. The latter are
predominantly layored gnoiss ccntaining some amphibeolito bands. Typical
expcsures show messive granodicrite or layered gneiss and emphibeclite
dislocated by intersecting grancdiorite veins.

In ﬁhe heedwaters of Gunawala and Niubula Crecks in the south-
eastern part of the Goodencugh Block massive or slightly gneissic granite and
(?) grancdiorite contain zenoliths of bictite amphibolite.

The Luboda Grancdicrite is generally eimilar in appearance to the
Omare Granodicrite, in that it is massive and medium-to ccarse-grained, and
contains from 10 to 20 porcent bictite and hornblende. Of four specimens
oxamined in thin section two are grancdiorite (R10434, Lubcde Creek, R10439,
Galuwate Creck) onc is adamellite (R10438, Galuwata Creck), and cne granite
(R10443, Gunawala Creek).

Mineral compositions are summarized in a table at the end of this
secticn.

Petrography

The specimens of Luboda Grenodiorite are generally similar to¢ the
Omara Granodiorite, but in the Luboda spocimen (R10434) muscovite is prosent,
and plegioclase is not 2zcned. In the two Galuwata spocimens (R10438 and

R10439) plegioclase (Anw) is more suvdic than that in the Omara granodicrite.
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R10439 is probably a hybrid as it is wucre besic than the
typical_grancdioriteg tha fem;c minerals are Lunched together, and there’are
large (1mm.) cuhedrs of sphene.

The minerals arec as described for the Omara Grancdiorite.

(4) Morime Range grancdiorite

Granodiorite expcsed in the Morime Range diffors considerably from
the Omara and Luboda Grancdiorites. It is gneissic and leucocratic,
contains muscovite and clinozoisit69 and lacks bictite and hornblendo,

It crcps out nsar the margin of the Omara Granodiorite in two
localities, one in the headwaters of Faiaiane Creek, and one on the
divide between Lilahi and Matau Creeks. It also crops out in the middle
roaches cof Matau Creek and on Mcrima Coast at the mouth of Wealana Croek.

A specimen (R11046) fron Woalana Creek consists of quartz (50),
elbite (25), orthcclase (15), muscovite (5), clinozoisite (5), and accessory.
apatito.

The granodiorite on Wealana Creek intrudes leucccratic gneiss
(R10953). There are nc apparont thermal effects at the oontact, but
muscovite and, possibly, orthoclase have beon intrcduced into the gnoiss which
has tho compositions quartz (40 ), albite (20), epidote (15), orthoclase (10),
biotite (5), chlorite (5), and muscovite (5). The muscovite is restricted to
veinlets.

(¢) Mebulibuli Peninsula adamellite.

A smali body of adamellite intrudes ultramafics in the castern

part of Mebulibuli Peninsula. It was seen only on the coast, and the

outline of the body as shown in Plate 2 haes been interpreted from airphotcgraphs.
The rock (R10450) is very leucceratic and consists of equél parts

of quartz, albite-oligoclase, and crthoclasej biotite is present,

(£) Microgranodiorite dykes

Dykes of microgranodiorite between 1 and 6 feet thick are
exposed at a number of scattered localities on and near the peripheries cof the
Mailolg and Gceedenough Blocks. Their compositicn is similar to that of the

plutonic granodiorites, and they are probably related to them.



TABLE 3

APPROXTIMATE MINERAL COMPOSITIONS OF SPECIMENS OF GRANCDICRITIC R(ZKS
. Specimen Locality imm,_wElagigglgsqw,m,u B - | E | i e I
Nos : ; . Ave. ; Zoning o) e g g g Remarks
i ; . An in : W CB b9 g 9 3
| ’ : | ! O L X o
| ’ - | A B T
; | : 5 o | ® | g
| | | | B | w o
| " i i »Q ? ; ®%
! i 2 i f 3 |
- : i ! | i i
(a) Omara Granodiorite - typical
R10931 U. Seliselina Creek 60 ' 28 b35-24 ! 10 20 [ 8 i 1 - Gneissic, frem near periphery
R10936 Omara River 65 | 33 | 41-23 1 5 1 3 0 - 115 Trondhjenite
~ R10937 Omara River 30 32 | I 20 00 12 T | - Acamellite
- R10948 Lilahi River o 40 32 L6027 . 30 15 ! o100 | o2 . adamellite
. R10969 Koradidia L5040 | { 10 1 30 | 5 i 2 | 3
! R10974 Wégav-ega L 45 YA I 2=25 ; 10 i 35 L5 j 5 -
; Omara Granodiorite - hybridized
~ R10975 . Mwadia |55 | 327 38 | 10 1 15 7 3 10
R10946 | Idava Creek 60 1 34 1 210 1 7 110 20 | 1 Quartzdiorite
Omara Granodiorite ~ xenolithic with ferric clots
- R10981 Waliboalina Creek 70 | 30-40 b 55.20 % 10 i 15 F 5 - -
| R10986 " . 65 1 c.30! 210 | 5 1 5 1 Z 5 20 Quartz diorite
. (c) Luboda Granodiorite
| R10434 Luboda Creek i 4O | 25-30 . Nome | 7 35 13 5 - i1so 10% muscovite
. R10438 Galuwata Creek I 30 . 10 - ; 30 CR5 10 5 [ - hdamellite
R10439 " {40 ' 10 P f 5 | 25 20 - | 10 Hybridized
R10442 Gunawala Creek . 15 [ c.30 | - 30, 45 |5 5 0 - Granite
(d) Granodiorite in Morima Range
! ! : i i ; . . ; . . e N
R11046 {  Wealana Creek i 25 | 08 - 15 I 50 | - E - L Also muscovite (5), clinozoisite (5)
e - o o e T o ‘ ' K-feldspar is orthocluse.
(e) Adamellite on Mebulibuli Peninsula
R10450 . Mebulibuli - 33 10 - 33 33 1 ; K-feldsper is nrthoclase
Peninsula J ! ! g ! | o S
(f) Micragranodiorite dykes
R11036 . lwadela Creek 50 08 - | 10 . 30 ) 2 - alse mugcovite end epidote
R10430 ' C, Varieta 4 24 - ; 25 ' 25 { 10 - - Slightly gneissic
R10433 : Goiala Creek 60 - 43-45 - % ? ? E 2 10 - LIwmost 30% clay mincralg
Nmte:  All of the rocks contain accessory apatite, sphene and iron orecs

(commonly titaniferous).

hybrid rocks.

Sphene comprises up to 3% of some of the
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Three such dykes were _ound in the Mailolc Block, one on the
northern margin (Mwadeia Creek), aud Gwo in thg south-eastern part {Wagounai
and Gaveta Crocks). Another four were found in the Goodenough Block,
one 'n the north-ecast (ﬁligabou Creek), two in the south-east (upper Goizla
Creek), end cne in the scuth-west near Capc Varieta. Woathered, massive,
granitic rcck which crops out in low hills g mile uorth-esst of Iauiaula in tho
south-west may be part of ancther dyke.

The rocks are medium-grained allotricmorphic-granular or
porphyritic and, rarely, gneissic. They consist of plagioclase (40-60 percent),
quartz (up to 30 percent), potash felasyar (up to 25 percent), and bictite
(arcund 10 porcent). Plagicclase compcsiticn ranges from ﬂna to An46.

Other dyke rocks, mostly microdiorites, are discussed under
separate headings (see "Dyke Rocks"), though it mey be that many of then are

related to the grancdiorite glutcns.

PEGMATITE

Simple pegmatite intrudes the metamorphics of both islands; it
is particularly common in the Mailolo Block and in the Oiatabu Range, and
relatively rare elsewhere. It is youngsr than the grancdiorite but older
than some of the microdicrite dykes.

The main minerals are quartz and plagicoclase in crystals up to 3 inches
acrossy potash feldspar is present in variable amount; micas (biotite and
muscovite) are a mincr censtituent, and are lacking in scme specimens.

Rutile end tourmaline are rareg:‘:n places form crystals up to an inch long.
Amblygonite and cassiterite specimens have been found (?ritchard, 1960)s these
have probably been shed from the pegmetite; neither was feund cn this survey.

Tho pegmatite does not appear tc have any econcmic poteatisl.

The few quartz crystals found are not of piezo-electric quality. lficas
are generally in small books about an inch across and soverzal millimetres
thick, and very rarely up to 3 inches across and 4 inch thick; these are too
sparsely distributed for eccncmic mining. Amblygenite and cassitorito are

probably very rarc.



(a) Mailclo Block

Pognmatite crops out in all parts of the Mailclc Bleck as
irregular, transgressive veins, and thin conformable stringers in the gneiss.
It is particularly prevalent in the easterm third, notably in Wavuna and Gaveta
Crecks which cut deeply into the block. In Wavuna Creeck, ncar Atugamona,
it is locally the predominant rock types here it contains scattered Lut
criented xenoliths of garnet szmphibolite. Floaters south of Atugomona
include an imperfect quartz crystal three inches across and several three~inch
books of mica.

In Wauda Creek, on the ncrthern flank of thce btlock, quartz and
calvite crystals have developod in small cevities in the gneiss. The
cavitios are elengated normal to the strike of the gneiss, and are prcbably
tensicn Jjoints induced by fclding. The crystals may have develcped from
solutions which introduced pegmatite intc the adjacent gneiss. The éuartz
crystals are nct of piezo-electric quality.

Cn Temagabune Island, south-west of the Mailolo Block, pegmatite
intrudes massive granodicritc. In the low hills sauth-east of the Block
pegmatite is associated withy; and probably intrusive into, massive granodiorite
and leucocratic gneissic granito.

(v) Oiatabu Renge.

Pegmatite is especially common in the ccore of the Oiasabu Range,
and relatively rare on the flanks of the range. Thé best exposures are in
upper Omara Creck, Bwagurae Creck, and ima'wa Creek (a tributery cof Magoa
Creck).

Pogmatite in the Oiatabu Range is probably related to the Omara
Grancdicrite, and may have formed from latec-stage sclutions emanating from the
plutcn. The best exposures of pegmatitc are within a mile of the
granodiorite outcrcp. The twe rock typos are similar in mineral composition
in that the main mincrals are quartz and plagioclaso, with minor mica and
varieble percentages of potash feldspar; in both the potash feldspary is
either late stage or secondary. The main differences are the presence of

rare sccondary rutile and more sodic plagivclase (albite) in the pegratite.
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Of four pe_niatite specimens examined in thin secticn three
(R10941, R11028 and R11030) contain loss than 2% potash feldsper, and the
feurth (R11045) conteins approximately cqual quentities of po*tash feldsper,
albite, and quartz. In all four the potash feldspar appears to have replaced
plagioclase.

In Bwagura Creek pegmatite dykes in the motamcrphics have a
consistent 3400 striko. Tho pogmatito intrudes grandiorite dykes, but is
in turn intruded by microdiorite,

In ama'wa Creek pegmatite is gneissic in places owing to parallel
orientation of mica flakes and rare, elongated wugs. Partly assimilated
basic xenoliths within the pegmatite consist of hernblende, augite,
andesine-labradorite, sphene, biotite, chlerite, and epidote.

Pogmetite is alsc exposed in lower Magoa Creck, and in Mwaduie Creck
on the ncrth-eastern flank cf the rangc. Floaters near Mwaduie Creck include
small (about 1 inch) imperfect quartz crystals.

(¢) Other parts of Fergusson Island.

Pognatite is relatively rere elsewhere on Fergusson Island. Thore
is an isclated exposure south of Leke Lavi where pegmatite intrudes granitic

gneissg, In the scuth-cestern Sulakadi area, east of Iagila Creek, much

. begmatite is developed near the contacts betwecn granodiorite and ultramafic

inliers; this pogmatite contains small, well-formed quartz crystals.
Floaters and-creek boulders on the southern coast, between

Wealana and Faiaiana Crecks, include rarc prisms of rutile up to an inch

longs in some boulders the rutile is associated with quartz and feldepar,

The boulders have provebly shed from pegmatite veins, but no pegmatito outcrop

was found in this area.

(@) Goodenough Island.

Pegmatite outcrop was noted in only tw6 localities on Goodenough
Island, One is Aliali Creek, in the wost, where minor pegmatite intrudes
granitic gneiss. The other is in Luboda éreek, in the south-west, where
amphibolite inliers in granodiorite are reticulated by pegmatite veins.,

4 pegmatite boulder near Bilolo Creek, in the north-cast, contains

$-inch crystals of black tourmaline (probably schorlite).
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DYKE ROCKS

Tho Omara Granodiorite and the metamorphics of both islands
are intruded by fine-~to medium-grained dykes, most of which are of
intermediate composition (ﬁicrodiorite). A few are basic, i.e., dolerite,
and a few are acid = typicaily microgranodiorite. Mappihg did not establish
any pattern ¢ distribution except, perhaps; thwt thse dykes are more
prevalent towards the vuter margins of the metamorphié BAESES,

The dykes vary greatly in age. A few appear to have intruded
before the period of regional metamorphism, but most are younger. Some
are clearly younger than the Omara Granodiorite, and others are contemporancous
with Quaternary volcanic activity. The latter are obviously part of the
velcanic suito, and are discussed under a separate heading(Volcanics and
Vulcano-Seismic Activity).

Tho dyke rocks are here discusscd in three groups, accerding to
relative age. Thesc arc (a) pro-metamorphic, (b) post-metamorphic, and
(o) post-granodiorite dykes. Pegmatites belong in the latter group, but
have boon discussed under a separate heading. Microgranodiorite dykes which
are ‘hought to be contemporaneous with the granodiorite plutons and have boen
discussed with the granodiorite under a separate heading.

(a) Pre-metemorphic dykos

Dykes intruded prior to the time of regional metamorphism wore
found in only two localities, both within a few miles of ths castern margin of
the Omara Granodiorito. One (310928), exposed in Wapora Crock, is a quartz-
biotite - hornblende-andesine schist which wes probably derived from a
microdiorite; tho other (R11045) in Bwagura Creok is an andosine - biotito-
hornblende amphibolito which was probably derived from dolerite.

(b) Post-metamorphic dykes

Dykes of this group are by far tho most numerous. They were
intruded after the period of rogional metamorphism, but their age relationship
to the granodiorite is not kncwn. They intrude the metamorphics of both
islands. Most are porphyritic microdiorites with 50-60 porcent plagioclase
(usually'andasine), between 5 and 45 percent hornblends, and botween 1 and 20
percent biotite. A few contain quartz (up to 10 percent) and rarely potash

feldspar. Iron ora, sphensc, and agpatite arc normal accessories.
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One dyke (R305562) in lower Sciiselinz Ureels, west of Salamo, is
an altoroed porphyritic leucccrabic granodiorite. Another pirobable dyke
(R11011) expossd in Dagua Creek, in north-western Fergusson Island, is a
shéared loucocratic trondhjemite or, pcssibly, altered andesinitoe.

(¢) Post-granodiorite dykes

A fow dykes clearly intrude the Omara Granodicrite. Most are
poiphyritic microdiorite, but a few zre mlcrograncdicrite; and cne is quartz
diorite.- In scme places severe deuteric alteration has produced a rock which
resembles pyritic chert in hend-specimeni theso rocks ccnsist of fine
chlorite, celcite, sericite, quartz, ard pyrite, and some contain relict
plagioclase and pseudomorphs cf chlorite and calcite after biotite and
hornblendea
Petrcgraphy

The mineral ccmpositicns ¢f the various dyke rocks are sumnmarized
in the following table. Textures are generally porphyritics phenocrysts of
plagioclase, hornblende, and bictite are set in a fine-grained groundmass
composed of the same minerals. Exceptibns are the amphibclite (R11045) which
is medium-grained, and the trondhjemite (R11011) and quartz diorite (R10978)
which are medium tc ccarse-grained. In some of the more altered porphyries
the minerals of the groundmass are chlorite and probable altered plagicclase.

The most common plagicclase is andesine (around An40); one specimen
contains calcic cligcclase (AHQT)’ and scveral cthers contain labradorite |
(Anso to Anso). In almost ell specimens the plagicclase is zcned, twinned,
and mcderately or severely altered.

Potash feldspar wa. identified in only fcur specimens, but may well
be present in cthers, perheps in the fine-grained groundmass. It typically
replaces plagicclase; in R10980, for example, it forms a network of irregular
veinlets within the labradorite phenocrysts.

There are at least three varicties of amphibole, namely green
. hornblende, brovm hornblende, and tremolite. The hornblendes are pleochroic

as follows §=—
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aPPRCATNATE MINFRAL COMPCSITIONS CF SPECIMENS OF DVKE ROCKS

. Specimer |  Locality | Plagioclase | .. | o 1 . Forablende Remarks
% Ho. 5 | % o ive. | Zoning L ! & 5 Ve : HEHGLRE
% ; ‘ . o PR o £ Ve
| i An : An o , o+ P |
i ‘ J t% } B 8‘ : i
! 2 A %5 5
S | | h | ‘ :
; : w |
| | |
Pre-metamerphic dvkes
R10928 Wepera Creek 50 40 L 45-18 - 10 20 i 20 g Schist of cuartz microdiorite composition
R11045 Bwagura Creek 5 36 None t 10 i 75 g Alse sphene (5%), apatite (5p); amplib~lite
S " R R ‘ | i I . formerly dolerite,
Pest~metamorphic dvkes .
R10939 Bwagura Creek 50 ; 43 P - - 1 ? 45 g 4lso minor epidete; hernblende is pale colsured
R11044 Bwagura Creek 75 i 35 3525 - - 20 ; 5 53 Hornblende is pale coloured
R10942 Wadelei 60 | 27 ?-.15 - - 1 35 g Also seme fibrous tremolite (3%)
R10958 Faiciana Creek 45 ‘ 50 - 3 3 40 g & | 4lso some fibreus tremolite (7%)
R11023 Marasi Creek 45 '+ 30 32~20 15 10 18 10 g : )
R10991 Lilahi Creek 65 | 63 87-2 - 10 3 22 g &b Aiso reve calcite ‘ »
R11011 Dagua Creek 70 . 38 - 7 3 - - Alse caleite (10%), chlerite (3%), pyrite (5%).
! Sheared leucocrstic trondhjemite ~r andesinite.
R10962 L. Sceliselina Creek Plagioclase (4nj0) phenocrysts in a fine-grained groundmass of "
. plagioclase, guartz, chlorite and biotite.
T o e e e e o et i e o e i e e et e . o . . T R - e _-— - et e e e e
Pest-granodiorite dvkes ’
: i ? i % : o L . ﬂ,
R10943 Totoboia Creek {60 |40 54~30 T Fo - I ; Llzo eddeite (15%), chl-rite (20%)
R10980 Weliboalina Creek 50 | 55 P15 b= - i 30 1D ‘ alze epicote and caleite; hornblonde is pale
| ; ’ f g ! » i \ coloured
R10985 Buaiea Cireek | 60 L 4n 10 I 15 f10 ! 5 b ! Porphyritic microgranodiorite
R10944 Totoboia Cieek ! Minor relict plagicclase (An3.) in a fine-grained groundmass of '
; quartz, chlorite, calcite, sericite and pyrite.
Omara Granodiorite for comparisen
Limits | 30~60 | 26~44 | 60-20 | 1=30 | 15235 | 5-12 | 0-15 1 g slse chlorite (¢-7)
Typical ! 60 | 32 | 40~20 ! 10 ;20 % 10 } - |- LDerived from synthesis -f petrogravhic analyscs.
Note: f. 411 rock types are quortz microdisrite unless otherwise stated
2. Apatite, sphene and iron oxides (seme titaniferoug) are the typicul zccessories
~ 3. 411 localities are on Fergusson Island; similar rocks are prescnt on Goodenouch Island.
4+ The va rieties of hornblende are green (g), brown (b), green and brown (g & b).
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by Y Z
(1) Pui:c brown brewnish green dark green
(i1) pale brown dark brown brownish green

Laths of brown hornblende invariably have green rimss these
rims are nct apparent in cross-~sections, Many phenccrysts cf green
ho%nblende contain irrcgular blebs of the brown variety, The two types
aré denoted by "g" and "b" in the ausomponying tablae.

In R10958 all three types of amphibecle are present. Thoy
occur in clusters of graing up to0 2 mm. across; the core cf a typical cluster
. is fibrous tremclite, and the rim is greun hornblende mcttled with brown
in placesy small cuhedra and subhedra of brown hornblende surrcund the
amphibole cluster. In this and some cf the cther hernblende-rich rocks the
hornblende may have formed at the expense of pyroxene.

Biotite is pleochrcic to very dark brown, and is usually asscciated
with hornblende where both arce prosent. In some rocks it appears to be
a metasomatic derivativé of hornblende. Chlorite,sericite, epidote,
calcite and some quartz are altoration-prcducts. Chlorite is plecchroic

from cclourless to pale green.

VOLCANIC ROCKS AND THERMAL AND SEISMIC ACTIVITY

VOLCANIC ROCKS

Volcanic rocks crop out on most of the islands of D'Entrecasteaux
Group. Volcanic activity extended from Late Tertiary or early Quaternary to
Recent time, and is now apparently in the dying solfataric stage. Some of the
older volcanics are fclded and sheared. Although there have been no
eruptions in historic time, cones on Dobu, scuth-cestern Fergusson, and
Goodenough Islands are so well preserved that they should not be considered
extinct. |

There appear to be three volcanic provinces s-
(1) South-oastern and south-westorn Fergusson Island s-

Prodominantly calc-alkaline and sodic, acid and intormodiate
fragmental rocks, minor lava, and rare dolerite. Typical rock types are
pumice, obsidian, flow-banded lava, and welded ash-flow tuff., There is no

pumice in the south-western arca.
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(1) Goodenough Islard
EI Predominantly calc-alkaline, basic-intermediate lava ( typicallyl

aﬂdesitic olivino basalt), mincr andesite or trachytc, and rare dacite.
(iii) Amphlett Group and Uama and Tewara Islands

Predominantly calc-alkaline, and possibly sodic, intermediate.
lave end agglomerate, with minor andesitic olivine basgalt.

The nature and distribi iiom cf the volcanics are discussed
under four hoedings s (1) South-castern Fergisson and adjacent islands,
(2) Scuth-western Fergusson Igland, (3) Gocdenough Island, and (4) Amphlett
Group and Uama and Tewara Islands. Thormal and scismic activity are

discussed at the end of the secticn.

1. South-castern Fergusson Island and adjacent islands.

Voleoanic rocks form the scuth-ecastern part of Fergusson Island
and the neighbouring islands of Sunarca, Dobu, Neumara, and Oaicbe. The
total area cf vclcanics is about 90 squarc miles: 70 cn Fergusscn, 16 cn
Sanarca, 3 to 4 on Dobu, and about a third of a square mile on cach of the
other twec islands.

The arca is dominated by threve volcanic cones, two on Fergugson

Island (Lamonai and Oiau), and one forming Dobu Island. They are between

1000 and 1600 feet high, are roughly aligned north to south, and are spaced

6 and 4 miles apart rospoctively. There are a number of emall thermal arcas
in the }ow hills between Lamonai and Oiau, end & few on Dcbu Island. West
and north-west of Lemonai and Oiau, volcanic rccks fcrm low hills which are
beunded by the metamorphics of the. Oiatabu-Morima Arc. East of the cones
volecanic rccks form the low-lying islands of Sanerca; Oaicbe, and Neumara.

In this survey nc attempt was made to examine the volcanic
rocks in detail, and much ¢f the following data is taken from reports by
Maitland (1892), Stanley (1920), Taylor (1955), and Reynolds (1956).

The volcanice are almost wholly of acid and intermediate compositiong
dolerite is raroc. The. cones and adjacent hills are predominantly fragmental
rock, ranging in grain-size from ash tc agglomerate. Rock types in the low—
lying hills and islandg away from the cones include dacitic ash~flow tuff,

andesite. and dclerite.



»

61,

(a) Lemonai Cone

Lamonai. cono is about 2§ miles wids &% “ho baso and rises to a
hdight of sbout 1600 feet. The crater is about 700 Luet deop, and has
alﬁost vertical walls to the west, north, and cast. 1t appears to have
been breached to the south~west, whore the crater rim is lower (1100 foet),
and a recent lava flow extends southwsouth west from the crater (interpretation
from air-photograph 36%/92V).

Lamonei has been described by Tawior (1955) who euntered the
crﬁxer from the south-eastern side. The north-western wall of the crater
appears homogenoous and shows no sign of hodding; it is thought to be part
of a former massive plug. Taylor infers that the present crater formed
by a powerful explosive eruption slightly eccentric to the massive plug which
had completely scaled up the original crater. ""The south-eastern part of the
cone appears to be made up essentially of fragmental material which is generally
finely divided. On the tcp of the rim small angular blocks of trachytic lava
are common, but for the most part the ash is fine-grained and non-vesicular,
On the lower slopes large blocks of black volcanic glass are common; thesco
obsidian blocks appear to be an clder lava" (Taylor, loc.cit.). The north-
wostern flank of the cone is probably composed of similar fragmental material
(intorpretation of eir-photograph 36X/38V).
(b) Oiau cone

Oiau cone lies on Bwaioa Peninsula, 6 miles south-by-wost of
Lamonei. Tho crater is filled with lave which has spilled cver and flowed
to the ccast cn the western side (see Fig. 4) and is drainod by a small creek
which flows to the east. South of fhe crater there is an arcuate ridge which
rises to about 1000 faet.

Maitland (1892), Stanley (1920), Reynolds (1956), and Pritchard
(1960) have described Oiau and the following data are taken from their reports.
The cone is compesed of predeminantly fragmental intermediate and acid rock,
renging in grain-size from ash t¢ agglomeratc. Pumice 1s the major component,
though there aro some obsidian and lava fragments. Pritcherd (1960) reports
cliffs of fragmental pumice up to 200 feet high in the walls of the crater. He

states that the size of the pumice fragments ranges from dust to six-inch blocks,
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and estimates that more thah 50 percent by volume are fragments larger than
% inch across.

Reynolds (1956) postulatés that Oiau cone originated with a
period of violent explosive activity which produced the cone of fragmental
naterial and the largs crater. A later phase c¢f less viclent activity
is indicaied by the presence éf lava flows near the top of the section.

He measured the following seckion in a cliff south-cast of the crater lava
flows~- |

20' finely-banded light and dark groey lavaes with colourless plagﬁoclase
phenocrysts.

15' indurated pumice dust and agglomerate consisting cf 1ight-green
pumice dust, green-grey pumice fragments, and rare obsidian
fragnents.

6! finely-banded brown-grey vesicular lave with cclourless plagioclase
phenocrysts.
Underlain by fragmental rocks.

The lava which has filled the crater apparently consists of
both obsidian and vesiculated trachyto or rhyolite. Maitland (1892)
and Stanley (1920) both descriled it as obsidian or, mcre strictly speaking,
porphyritic pithcstone with translucent sanidine phenocrysts. A representative
specimen, collected by O.N. Warin, of the Bureau of Mineral Resources, in
1958, is a flow-banded vesicular trachyte or rhyclite with translucont
enorthcclase phenocrysts. Probably the "sanidine" noted by the carlier
wcrkers is actually ancorthoclase.

(c) Dcbu cone |

Dobu, a strato volcanc, probably in the dying sclfataric stage
(Fisher, 1957), forms the greater part of Dobu Island, 4 miles south of Oiau,
The cone is about 2 miles across at the base and has a maximum celevation of
sbout 1000 feet. There is cne major crater in the southern central part of
the island and a smaller deuble crater in the south-scastern part. The main
crater is south of the centre of the cone, and is open t¢ the south. It
appears that, as in the case of Lamonai crater, it may have formed by powerful
explosive éruption slightly eccentric to a massive plug which had sealed the

original crater (interprotation cf air-photograph MM153 /93V),
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Roynoclds {2956) postulatos that there was cxplesive activity
from a number of vents extending from the main crator to the small bay cn the
south cecast of the island. A cluster of threc small vonts in the floor of
the creter can bo discerned cn the air-phcetograph. He alsc noted mild
thormal activity in the ncrthernmeost of the two castern craters, (Reynclds,

Tayler (145¢)
loc.cit.) eand swsker (48#) reports warm springs on the northern and north-
western coasts.

The main cono is composed of fragmental waterial, most of it
roportedly pumice., Maitlend (1892) noted brown stratified sand and gravel,
containing glassy pebbles and pumice, in a cliff section on the northemrn
coast. Taylor (1955) ncted fragments of trachytic lava and black volcanic
glass in a coastal cliff near Murisia village. i lava flow which forms the
south-oastern tip of the island may have criginated ffom the southernmost
of the two scuth-castein craters (Reynclds; 1956). There may be another

flow on the nourth-ocastern flank of the main cone (photo~interpretation).

Chemical analysis of pumice from Dobu Island indicates a rhyolitic compositicn

(Maitland 1892).

(d) Other craters and cones

Stanloy (1920) repcrts enother major cone, Mt. Masai'ia, cn
Forgusson Island scuth of Lamonai, and several cther small vents south-cast
of Masai'ia. No other observers have confirmed the existence ¢f thesse cones
and they are nct apparent on the air-photographs. The air-photographs ere
of pocor quality and the area has nct been mapped in detail. However, it
sgems most likely that Stanley's cones are actually small peaks.

Several sections cf coast-line on south-eastern Fergusson Island
ngy bo old crater rims, . One is a near-circular bay 3 miles south-cast of
Lamonaij another is a more opon bay which forms the northern‘part cf the
Numanuma Bay. The latter is riumed by steep cliffs; goentle slopes inland
from the cliffs may be tho flenks of a former cone. Beoulders of flow=-banded
rhyo-dacite or trachyandesite cccur at the fcot of the cliffs.

(e) Low-lying area west of Lamcnais

A low lying arca west of Lamonai extends from Salemc in the south
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to the Gemabila and Galea distwizts in %he aorth.  Hxposure is poor but
the few oubvcrops seon are of flai~-lying volcanics. Walded ash-flow tuff of

dacltic composition crops out in Sebutuia Bay, on the Ni'eli River near
Wegerai, and on the Salamo River in the Gamabila district.

Welding is morc complete in the tuff at Sebutuia than in
specimens from Gamebilag this suggests that the sourcg is nearer Sebutuila,
and is perhaps Mt. Lemonais; The Gamabila exposure is at an elevation of
between 200 and 400 feet, and is about 60 feet thick.  The Sobutuia
exposure is at sea.-lovel, &nl is of unknown thickness. If it is assumed that
the +uff flowoed westward from Sebutuis to Gamabila the original thickness
in the Sebutuia area must have been 200 to 400 feet or mcra.

There are a few tuff boulders in lower Mebulibuli Creck which
indicate the presence ¢f remnent tuff cover on parts of the Mebulibuli
Poninsula.

Vesicular dolerite crops cut in the lower reaches of the Salamo
Rivory it appears tc form a succession of horizontal flows.

(f) Senarca Island

Sanaroa Island has low relief similar to that of the low-lying area
weat of Lamonai. The island consists almost entirely of volcanic rocksj
some alluviated and swampy areas are also present. At one point on the
north-west coast flow-banded andesite crops outy the banding dips at 350 to
the ncrth-north-west.

Neumara and Oaicbe Islands were not visited.
Petrography

The trachyte which occurs as angular blocks on the southern rim
of Laﬁonai crater is described in an appendix to Taylor's (1955) report. It
consists of phencerysts of orthoclase, green pyroxene, and rare plagioclase in
a finely felted groundmass ¢f orthoclase, lamprobelite (with sodic rins),
and interstitial quartz.

Obsidian or porphyritic pitchstone, which Stanley collected from
the crater flow in Oiau cone, consists of black volcanic glass with phenocrysts

of trenslucent sanidine ((?) anorthoclase) and crystallites which show
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Meitland (1892) collected

a specimen of whkat wag probebly the swue rock for which he quotes

the following chemical annlys.iz ¢

SiO2 71.27
A1203 9.10
Fa oxides 10;13
Mnb trace
Ca0 0.89
. K20 314
NaEO 5:18
Less on ignition 0.25
The anomalously low alumina and high iron oxides indicate
that the analysis is unreliable. If the silica content is near correct
tho rock is of acid composition.
Vesicular and flow-banded trachyte or dacite collected by
0.N, Warin from the same flow consists of scattercd phcenocrysts of
: translucent anorthioclase end rarer phenccrysts of aegirinc-augitc in
a crypto-crystalline groundmass without any distinguishable qguartz
h (W, B. Dallwitz, pors.comm. ).
Maitland (1892) quotes a chemical amalysis of opumice
from Dobu Island -
SiO2 69.62
A1203 15,26
Fe oxides 3.05
MnO trace
Ca0 0.94
. K20 5.20
' Na20 2.36
) Loss on ignition 3.69

If this analysis is reliable it indicates a composition

aquivalent to rhyolite with high potash content.

Boulders of flow-banded rhyo-dacite or trachyzndesite

occur at the foot of the cliffs which form the supposed crater walls

on the north shore of MNumanuma Bay (R10453), They consist of phenocrysts
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of anorthoclase, nlbiio, acgirinu . wagite mud lamprobolite in
a crypto-crystalline sroundrnosss  Quarts mey be prescnt in the
groundmlss.

Rovw-banded andesite on the north-west coast of
Sanaroa Island contains phenocrysts of oligoclasc-cndesine and
(?) lamprobilite (R10452).

In hﬂndnépecimen (R10922) tho welded ash-flow tuff from
the Gamabila area consists of smwll transluccat crystals, rock
fragments, and obsidian lenses in & brown matrix which weathers
readily; the cbsidien ienses heve foathered ends. In thin scction
the rock is found o consist of phenocrysts of znorthoclase (with
quadrille twiming) end plegicclase, and glass shards waich give
an illusion of flow-bonding. The rock fragments are andesite, and
the groundmass is devitrified iron-stained glass.

Tolded ash~flow tuif (R10451) from the head of Sebutuia
IBay is yellow and grey in hend-specimen, It consigts of small
phenocrysts of anortﬁblase, albites, hypegsthene, and greenish amphibole
and glass shards (some devitrified) in 2 motrix of devitrifiod glass.
The rock shows axiolitic texture indicating de-vitrification of
glassy lensea;

Ash flow tuff origin is indicated by the absence of
trugc flow bonding ond the presence of glass shards ond obsidion
lensos with feathered ondsy fragments of andesite cre also proscnt.
The obsidian lenses have been formed by the welding of tuffaccous
metorial. The Scbutuiz specimen (R10451) appears to have been more
completely welded then the Gemabila spacimen (R10922) indicating
that it is probably nearer the vent. The rocks are of dacite or
andesite composition.

Vesicular dolerite from the lower reaches of the Salame
River consists of lobradorite (40), titenougite (25), iron-stoined
devitrified glass (25) and vesicles (10). Some of tho vesicles
contain aragonite.

2. South-westorn Ferzusson Islond

In south-western Fergusson Island volconic rocks cover

an area of about forty squorc miles. They extend from south of the



Fipure 14. Sharp peeks of voleanics, possibly a
former plug or neck, east of Mapamoiwa.
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Mailolo Block (Iamolele arca) southwerd to the scuth coasty,
westiard to the tip of Kukuia peninsula, ond eastward ta the
Salokedi area. They are (z) fOldOé on the Kukuiz Peninsula,
(b) flat-lying in the Ionelele~Fogululu-Matau Creck ared,
and form (c) "plugs" in the Salakadi area and (d) small cones
and probable lava domes in parts of the Iamelele arsa. The rock
types range from basalt to andesiio, rhyolitc, ~ed daciteq.and
welded ash-flow tuff.

The solfotara field in the Iamelele arez is discussed
under "Tharmal Areas’s

The rocks are here discussed according to their mode
of occurrence.

(a) Folded volcanics on Kukuiz Peninsula

The folded voleanics ore exposed on the south
coast of Kukuizc Peninsula near its western tip and as for esast
as Maou Creek, They ccmmonly dip at cbout 500, and form «
sories of strike ridges on the south-western part of the peninsula.
They apparently represent on earlior stage of vulcanism, but are
probably no older than Late Tortiary as the rock types are similer
to those of the younger volcanics, and are not noticeably more
werthered.,

The most common rock type is flow-banded fhyolite or
dacite which, in one exposurc, is underlain by 2gglomerate consib-
ing of blocks of vitric tuff up to 15 inches across.

Sharp peaks about 2000 feet ﬁigh, neor MMapomoiwe, wly
repesent aldissected plug or neck related to the folded volcanicﬂ;

(b) PFlat-lyving volconics

Flat-lying volcanics form several platesux, and pro-
bably alsc form many of the low hills in the Iamelele arca.

The largest platecau is between Fagululu and Motau
Creeky it has an area of about 7 squeore miles, on clevation of

netwcen 1500 and 2000 fect, and consists of an estimated thickness
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of 300 to 500 feet of voleorics sSverlying motamorphic rocks.

The northern margin of the platesu coincides approximately with
the line of the Lavu Pault, end tho southern margin is marked

by steep cliffs above the Matou valley. The plateau was not
visited., Rocks shedding from it are prodominantly biotite docite
and obsidicne Sills of biotite dacite, obsidicn, andesite, ond
hagalt intrude the steoply-dipping metomorphics underlying the
plateau, and are exposed in latau Creck.

Andesitc and dolerite cap some of the higher pecks of
metamorphics to the east of the platenu, and 2re probably outlicrs of the
plateaus Stonloy (1920) reports a thin vencer of clivine delerite
overlying metomorphics to the west of the plateau cnd this moy
also be an outlicr.

Tributaries of Matou Creck which drain the plateau
are milky with suspended matter, probably clay derived from the
biotite dacitey which weathers raopidly.

There are two smeller platenus in the contral Tumclele
aret, on cither side of Awnvula Croek; These have o total arec
of cbout 2% mquare miles and on elevation of about 100 fect.

Two specimens collected from the castern platecu were identified
as massivo hornbleonde andesite ond wolded ash-flow tuff of
intermediate composition.

Most of the Jow hills in the Iamelele-Fogululu ared
nre probably composed of flat-lying veleanics, but some cutcrops
of metamorphics wore scen inlow hills immediately north of the
Debawrln selfatara area. Stenley (1920) 2né Reynolds (1956)

report floaters of obsidicn, pitchstone, and banded acid lava,
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(o) "Plugs".

Mt. Ebadidi in the Salakedi area is a plug or sub-elliptical
déka of leucccratic olivine dolerite which rises almost sheer for several
hundred feet above the s:rrounding metamorphics. It is about half a
mile long (morth-south) and a quarter of a mile wide {easi-west) and hés a
meximum elevation of about 160G feeis

Two miles north of Ebadidi near Niubuo a smeller "plug", several
hundred yards across, sbands sbout 200 feet above the alluvial plain. It
is composed of pink decite porphyry with strong vertical joints which strike
at 030°.

(d) Lavae domes and small cones.

Several isolatedlrounded hills which project to a height of
about 500 feet above the Iamelele plains are possibly lava domes. One is
near & small thermal area and lake, midway between Iemelele and Iewataj
another is on Ununagiai Creek, south-oast of Iemelele and north of Fagululu.

Another 500-foot hill immediately south of the Mailolo Block
near Gaveta Creek eppears to be a small cone with central vent (interpretation
of air-photograph 36X/80V). Woathered vesicular andesite crops out nearby.
Petrography.

(a) PFolded volcanics

A specimen of the folded flow-banded dacite (R11006) consists
of phenccrysts of oligocalse and rarc lamprobolite with apatite needles and some
iron ore in a crypto-crystalline and glassy groundmass. The groundmass
includes chalcedonic bands and a few patches of palagonite.

On the south-western tip of Kukuis Peninsula the banded dacite is
underlain by an agglomerate which consists mainly of 15-inch blocks of black vitric
tuff, The vitric tuff (R10915) is a puzzling rock; it is composed of
sub-spherical grains of clear obsidian and equant crystals of zoned andesine,
bictite, and magnetite, in a groundmass of grey glass with perlitic cracks and

lines of minute inclusions. The rock has apparently been stressed and
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gramulated, as the lires of inclusions have a different orientation in cach

graill.
L}

(b) Flat-lying volcanics

. Biotite dacite (R11257) from Matau Creek consists of phenccrysts
of dark brown biotite (blasik in hand-specimen) and cligoclase in a fine-
grained groundmass ¢f plagioclasey qpé&z, and rare iron oxides. Quartz is
chglcedonic in places, ard shows suus myrmekite-like textures indicating
that potash feldspar may be present, though in small amount. The dacite
weathers rapidly.

Hornblende endesite (R11022) which ceps a peak of metamcrphics
cast of the plateau, is a fine-grained rock consisting of equal amounts of
hornblonde and andesine. Leucocratic dolerite (R10950) from nearby consists
of phenocrysts of bytownite (An72-76) and augite in & fine-grained matrix of
chlorite, plagioclase laths, augite, and.ircn cxides.

The only sill rock sectioned is R11262, which is a porphytitic
lamprobolite—augiie~labradorite basalt with patches of xylotile after olivines
phenocrysts are up to 3 mm. long.,

| Andesite (R11018) from the plateau near Awavula Creek consists of
phenccrysts of oligoclase (Anzs) and bictite in a fine-grained groundmass of
feldspar and glass. A welded ash-flow tuff (R11259, ccllected from the same
plateau by P,W. Pritchard) consists of sub-rectangular rock fragments and
phenocrysts in a partly devitrified glassy matrix. & rock fragment in the
thin section is a fine;grainad (?) andesite with porphyritic plagioclase and
(?)pyroxene. Phenocrysts in the glassy matrix are labradorite (An50), red-
brown biotite, and (?) pyroxene. The glass forms small lonses and contains
mergarite crystallites which are aligned parallel to the elongation of the

lenses. The glassy lenses probably ropresent collapsed and welded pumice

fragments.
(c)m "Plugs"

The Mt. Ebadidi "plug" is composed of leucocratic, porphyritic
olivine dolerite (R10952) which contains large (up to 3 mm.) euhedra of |
olivine and smeller subhedra of augite in a medium-grained groundmass of

felted laebradorite laths.
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The "plug" neor Nivhuo is of pink dacite porphyry (R10%47)
with oligoclase and biotite phencerysts,

(d) Lava domes and small cones,

No speeimens were examined in thin section,

3. Northern centrnl Fergusson Islend.

Tamediately east of the Mailolo Block near Masi Masi a
dissccted veleanic cone rises to zbout 300 feet from the alluvial plain.
This might be corrclated with “he conc near Gaveta Creck, as both are on
the periphery of the Mrilolo Block. The rock is vesicular porphyritic
olivine basalt (R11014); it consists of phenoerysts of olivine, sugite,
and labradorite-bytouaiﬁé (AHTO)’ in a groundmass of fine plagioclase laths.

4. Goodenough Island.

The velecanics of Goodenough Island are gencrally wmore basic
than those of Fergusson Island, 2and are mostly of basic-intcrmediate
composition, Andesi%e basalt predominates; less dcmmon rock types are
pinkish dacite, purple (?) trachyte and gfeenish—brown trachyte or andesite,
Fragmental rocks arc rare, Obsidian, pumice, and flow-bended acid lava,
which are so common on Fergusson Island, arc raré or lacking on Goodenough.

Velcanics crop out on all flanks of the Goodenough Block but
the most extensive development is in the east and south-east. Volecanie
cones on the south-castern tip of the island are aligned with soveral small
cones and flows which have developed on the Wakonai Fault on the north-sastern
margin of tﬁe Goodenough Block, Small cones and flows on the south-western,
western, and north-westerm flanks of the Block have probably developed over
faults which bound the block on these sides. A probable lava dome and low
hills and cones of volcanics project from the alluvial plain which forms the
northern part of the island,

The volecanics are d2scribed under the following hesdingss
(2) south-eastern part of the island, (b) small flows and concs periphoral

to the Goodenough Block, and (c¢) the northern part of thre island,

() South-castern part of the island.
Volcaniecs cover an area cf about 18 squarc miles in the southe
castern part ¢f the island, ~nd extend from Gunawnln Creek in the north to the

Kilia coast in the south-west and Wagipa Islend in the south-east.
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Wagipa Island, a veolcanic ecne off
south-eastern Goodenough Island.

A large lava fan south of MNustutu,
Goodenough Island; the lave appears
to have bLoen extruded from a vent
near the eastern end of the Wekonai
Fault.
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Tho norihern and westorn part <7 she arca is a plateau,
botween 500 ani. 1000 feet iigh, d&ivided by the valley of Niubula Croek.

It consiszte of lave flows and rarc agglemeratoy up tc 1000 feot %ﬁiak,
overlying mctamcrphic rccks. Ccarsely porphyritic andesitic olivine basalt
is commen on the easter: part of the plateau. In the west vésicular basalt,
prodominatesy accompanying it are some basaltic agglcmerate and raro
greonish brown porphyritic *ract:ie or andosiie.

Most of the area scuth and oasst of the platecu is nmoderately
dissected, and contains peaks mising to 1300 feet; some of these may bo
volcanic plugs and necks, Coarsely porphyritic andesitic clivine basalt
crops cut on the southern shore of Mud Bay.  Near .dbelu, on the south
coast, a lava flow of vesicular basaltic olivine andesite dips at 20° to
the south-south-east.

Pour well-preserved cones in the extreme east of the area
probahly represent a more recent phase of volcanic activity. They range in
height from 270 to 600 fee*, and the largest forms the island of Wagipa.
Wagipa cone is probably composed of flows of basaltic lavay dark
vesioular lave with plégioclasé phenocrysts and disseminated pyrite crops
out in the south coasty,; and Reymolds (1956) found olivine basalt on the
northern slopes. A low ridge of agglomerats on the north-western coast
of Wegipa Island may be part of an old crater rim. The agglomerate
consiste of basalt fragments in & matrix of pumiceous dust (Reymolds, op.cit).

(b) Flows and cones poriphoral to the Goodenough Block.

Small flows and cones‘occur on all marginé of the Goodenough
Block, tut are most prevalent in tho east and north-ceast.

'Inlana from Nuatutu, volcanics cover an arca of about 6 square
miles,. In the southern part of the area a fan-shaped lava flow extends to
tho sea from a probable vent half a mile cast of the Wakonai Fault. The
lave is pink porphyritic(?) trachyte (P.W. Pritchard, pers.cpmm.), and is
underlain by red-black vesicular basalt up to 500 feet thick; the basalt ifly
in turn, is underlein by pinkish-white (?) dacite., Baker (Baker & Coulson,
1948) hes described & pinkish dacite from the northern part of the area near
Bolu Bolu. The rock contains small shoars filled with quartz veins and

limonitoy; end thus appears to belong to an sarlier phase than the other lavas
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(Bakor and Coulson, loc.cit.). |

Similar pinkish~white dacite crops out threce miles tc tho
scuth=-west on Gunawala Crock.

About throe miles north-north-west of the Nuatutu arca, betwoon
Bilclo and Aligabou Crecks,; thore is a fan-shaped flow of complotoly
silicifiod and carboneted volcanic breccia which appcars to have issuod from
the Wekonei Fault.

Anothor mile t¢ the north-west thore are some concentric ridges
of vesicular andesite; these may be remnants of a cone. The highest peak
is known as Waliala Hill,

Boulders of vesicular basalt were found in Duwau Croek, four
miles north-west of Wakela Hill, and in Alua, Leuboda, and Bokala Creeks,
on the north-westorn and western margins of the Goocdenough Block. On
the accompenying map (Plate 3) areas c¢f volcanic rock outerop arc shown
near thuse crecks, thcugh in fact nc ocuterop was seen. These supposad
areas ¢f outcrop have been deduced from interpretation cf air-photcgraphs end
from the cccurronce of vesicular basalt boulders in the streams. The Duweu
Creck volcanic boulders have becen shed from near tho Wakonei Fault and those
in Alua and Bekale Creeks have boon shod from the line of the Fekwakwa Fault.
The Bekala Creck volcanic boulders were apparently shoed from lcw hills ncar
the west coast, end vclcanics crop out less then a mile eway from the creck,
on the coast near Cape Rawlinson.

Vesicular basalt frem Beksla Crock is an andesitic olivine
basalt similar in composition to the typical basalt of the south-oastern part
of the island.

On the south-wostern flank of the Gocdonough Blcck, woest of
Fekwaoie Creeck, volcanics orop out in twe small arcas on the line cf the
Ta'uloleia Fault. Basaltic scoriae predominate, but‘there is alsc sone
massive basalt which may contain swall (up to & inch) frﬁgmonts of quartzo-
feldspathic schist and clivine crystal aggregates. Tho motamorphic fragments
have probably been brokon from the walls of the fissure cr vent, and the

clivine aggragates mey be cognatc xenoliths.
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Twe miles seuth of 4thiz azca, in the alluvial flats ncar the
viilage of Diodio, a cresceni-shaped lake is bordered to north; cast, and
govih by a low ridge of volcanic mﬁteriai. It is probably an explosion
vent {maar). The volcanic rock-type is purplish trachyte (P.W. Pritchard,
pers.comn, j. PFissures are reported to have developed around the margins
of the lake a2t the time of the sovere earth tremers in 1956 (Monthly weport
for November, 1956 — Rabaul Vulcanological Observatory).

(e¢) Northo—a part of the islend.

Volcanics project from the northern alluvial plain at Mt,
Oiava'ai and around Wataluma Hill, end form low hills on the off-=shore
izland of Nuanzta,

Mt, Oiava'ai is a lava dome; cone, or neck; which rises

abruptly from gently-sloping alluvial plain, about 1% miles north of the
Wekonai Fault. It is about a mile wide at tho base, and its maximum
height is about 1400 feet. The flanks are steep, particularly on the
south side, where the hill has been partly croded by Meslafua Creek,

The steep sides,; rounded outline, and absence of vent indicate
thet 56 may be a lava dome, though' Coulson (Bai@r and Coulson, 1948)
described it as a cone, Whichever is the case the lava must have been
very viscous. The rock type is porphyritic olivine basalt, which is rarely
vesicular (Baker and Coulson, loc.cit.); the apparent viszosity is probably
due to low volatile contont in the lava, Vesicular lave, which crops out
necarby in Malafua Creck, contains a xenocryst of quartz with & small amount
of attached albite (Baker and Coulson, loc.cit.).

Wataluma Hill is the highest peak in a group of low rounded hills,

occupying an arca of about 3 square miles, which project from the alluvial
plain near the north-east coast ;f Goodenough Island. Three small cones,

one of which forms Watalume Hill, can be distinguished in the eastern part

of the group of hills (air-photograph MM112/146). P.W. Pritchard (pers.comm,)
collected purplish (?) trachyte from the western cnd of the group.

On Nuamzta Island, off the north coast of Goodenough Island grey,

flow-bended olivine andesite is cxposed; the flow=banding dips at 550 to the

west,
Petroggapgx

The most common volcanic rock type on Goodenough Island is
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porzigmiuic andesitic olivine basalt. Tre plagioclase is typically
god.n labrudoriteg An5ow53. The phenocrysts in five similar specimens
erv licted belows

R1C431 (Abclu coast,_southéoastern Joodonough Island)s-

bytownite AnTT’ augite, clivine, phlogopite.

R10445 (West of Ufufu, south-castorn Geodenough Islend)s-

labraiorite A?50;53, augite, Lypersthene.

R10454 (south-west of Ufufu, south-castern Geodencuzh Island):-

labradorite An49_53, augiﬁe, clivine.

R11260 {Zwkala Croek, wostern Goodenough Island )s-

labradcrite An

5

Not numbored — see Bakor and Coulscn, 1948 (Oiava'ai, northern

2,hypersthene, augite, olivino. .

Goodenough Island)s- labradcrito, clivine.

The olivine is chrysolite, about FOSS’ In most of these rocks the
groundaass is predeminantly plegicclascy pyroxene is subordinate, and iron
ore is aACCESSOIY. Specinens R10445 and R10454 are coarscly porphyritic and
contain phenccrysts meaéuring up ﬁq 4,

Pinkish dacite frcm noear Bolu Bolu consists of cmbayed and
rounded quartz phenocrysts, zoned oligcelase, rare crthoclase, and green o
pale-yellowish-green biotité in 2 cryptocrystalline to microcrystalline
groundmass of quartz, feldspar, end scme apatite. Quartz voins and limonito
occur in small shears (Baker and Coulson, 1948).

5. Amphlett Group and Uama and Tewara Islands.

These islandsy which lie to.the nofth—east and east éf
Fergusson Island,; arc composed entirely of lava and agglomerato, most of it
of intermediate composition.

On Wagzbu Island flow-banded andesite dips at 10° to the west.
On Watote Island andesite lava and agglomerate are exposed; component boulders
of the agglomerate are porphyritic andesitic olivine basalt, similar to the
typical lave of Goodenough Island. ,

On Wawiwa Island bictite (?)trachyte lava is overlain by
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agglomerate of similar compositicn. On the ccast of Yabweia Island thore
are boulders of andesite.

More than 100 feet of agglcmerate is exposed cn Urasi Island
and the neighbouring islands of Tuboa and Pigeon Rock; the agglomorate
dips at 50 to the north or north-west and ccnsists predominantly of
fragments of bictite andesite vr trachyto. Coulson collected banded hornblende
andesito from Urasi Islend (Baker and Coulson, 1948).

Messive vclcanic rock crops out on Wamea and Watae Islands.

On the north coast of Uama Island, olivine andesite is exposed
as large boulders in a clay matrix. These boulders may be part of an
agglomerate, or merely a product of weathering of massive volcanics. The
topography of Uzma and Tewara Islands suggests that they are composcd of
streta which dip at aﬁcut 10c ¢ nerth-east and north, respectively.
Petrography

Flowhbanapd andesite on Wagabﬁ Island (R10448) consists of
phenocrysts of andesine (An40_43), quartz, §ugite, hypersthenc, and
red-brown biotite in a cryptocrystalline groundnass.

Andesitic basalt in agglomerate on Watcta Island (R10449)
consists of phenocrysts cf andesine-labradorito (about Anso), hypersthena,
augite, olivino,land lamprobilite in a oryptcerystalline groundnass.

Banded andesite from Urasi Island consists of Phenocrysts of
andesine, red~brown hornblendes, hypersthene, and augite in a crypto~-crystelline
groundmess. The hornblende has reecticn rims of hematito and limonite.
Colour-banding is due to ﬁeather%gg which has caused the leaching and
re~deposition of dissolved materials, mainly iron hydroxide (Baker and

Coulson, 7948),

THERMAL AREAS

Thermal activity occurs in two large areas on Fergusson Island,
and at scattered points on Dobu and Goodenough Islands, The two arecas on
Fergusscn Island are

(1) The Deidei area, at the base of Bwaioa Peninsula, in the south-
east, and

(ii) the Iamele area, inland frem Seymour Bay in the west.
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The fellowing informeiion is tzsikon from reports by Stanley
(1920), Taylor (1955 and 1958), zud Reynoids (1956); and a surmary of these
repoxts by Fisher (1957).
Deidol area

The Deidei thermal area is made up of six small thormal areas
at the base cf Bwaioa Peninsula betweon Numanuma Bay and Gomnwa Bay
(see Figure 17).

The principal thermal aroca,; sbout a mile cagh of Kedidia
Plantation, near Deidei village, consists of two parallel areas 150 yards
apart, oach about 300 yards long from east to wost, and abecut 50 yards
wide. Both consist of boiling springs, small geysors, hot pools, mud
pots, and white sinter terraces. Temperatures range up to 1087¢.

Thi Atﬂ;;para thermal area is at tho head of Numanuma Bay
ot the feot of cliffs which uay be the rim of an old crater (see under
"Volcanic Rocks")s It consists of several hot springs at 95 to 98°C.

The Mararau'ei@g area, about half a mile north of Numanums Bay,
is a solfataric area emitting-steam and some sulphur.

The Anadu'u Du'u area, about 2 miles north cf Numanuma Bey,
is also solfataric, The arca of steam and sulphur emission extonds about
100 yards along a stecp slope which is covered with sulphur and other sublimat-
ion products, |

Tamelelec area

The Iamelde arca is made up of six or more small solfataric
areas within a bolt trending nﬁrth—north—west; the belt is zbout 4% miles
long and a wile wide.

The principal arca (Areas 1 and 2 on Figure 20), about a mile
south of Iamelele village, is known as Debawala. Area No. 1 measures about
400 by 200 yards, and consists of hot springs, mud pools, and small vents
surrounded by mounds cf sinter. Temperatures do not excecd 100°c,

Areca No. 2 measures sbout 400 by 400 yards, and contains
nunerous golfataras, around which mounds of sulphur and siliceous sinter

have formed.



Firure 18. Part of the Iamelele thermal area,
Fergusson Islande. The hill is
composed of sinter and sulphur,

Flaure « Pool of balling water in the Iamelele
area, Firgusson Island. Sulphur is
present in crystalline masses about
the rim of the pool.
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Area Nc. 3 consists uf boiling springs, mud pools, and stean
vents, end Arca No. 4 contains sinter terracesy; mud pools, het springs,
and siazall steem vonts., Other small arcas exist near Arcas 3 znd 4, and
thermal activity is also taking place east of Sulphur Lake and scuth-east
of Salt Lake.

Other arcas on Fergusson Island

Nativeé feport the existence of warm springs near Nade, on the
south coast. Maitlend (1892) noted solfataric activity ncar Cape La
Billardiere, in the north-west, but this has not been found by later
investigators.

Dobu Island.

Decadent solfetaric activity exists in the northermaost of tho
two craters on tho south-eastern part of the island (Roynoldg, 1956) .
Taylor (1955) reports two smell warm springs near Murisie village on the
‘north coast, and an ebullition pcint in the sea off the most northerly
point of the island (see Figure 17).

Goodenough Island.

Hot springs occur abcut a mile north-west of Nou Nou and
immediately south-west of Wrkala Hill; and are reported on the coast east of

Bolu Bolu (Taylor, 1955) and about 2 miles ncrth of Bolu Bolu.

SEISMIC ACTIVILY

Veclcano-seismic phencmena in eastern Papua .were discusscd in
& detailed report by Reymolds (1957). Between 1919 and 1939 no major
earthquakes or other unusual phencﬁg.iena. occurred in the arsa, but since 1939
there have been a number cf earthquakes, and twc Pelean type eruptions on the
eastern Papuan mainland, . |

Epi-centres of three of the mejor earthquakes were in or near

the D'Entrecasteaux Group i-

Date Strength Epi~centre

T+6.1942 63 (Gutenberg & 25 miles east of Esa'ala
Richter)

31.7.1955 4% ( " ") Gomwa Bay

22.10.1956 4 (Mod.Merealli) Ward Hunt Strait, about 10 miles

south-west of Goodencugh Island.
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after-shocks from the eaviigu.ke in July, 1955, contizazed until
the following September, and the Ccicber 1956 eartiquake caused fissures %o
appear exjund Diodic Lake on scuth-western Goodencugh Island.

In additicn to the majér carthquakes wany local tremcrs, often
accompanied by rumbling noises, Lave been felt in the islands. Since 1957
& number of éhccks heve been fslt on south-castern Normanby Island (5—6.6.'58,
27-29.10.'58, 5-7.3'59) and at Esa'ala (21.8.'60); these wanged in
strength between 2 and 5 on the Modified Mercalii scale, and werc all
acccmpanied by rumbling noises (various Monthly Reports, Rabaul Vulcanclogical
Observatory).

Discussing seismic activity in the arca between 1939 and 1957,
Reynolds (1957) concluded that the most logical inferencs to be drawn from
the increased activity is that another ermpticn might be expected in
castern Papua, probably in the Lamonai - Oiau — Dobu area. Howover ho
pcinted out that the activity might alternatively be due to i-

(i) strain adjustments in the eastern part cf the region after
relcase of enefgy by eruptions in the western part (eraption of
.Mt. Lemington in 1951-2), or
(ii) gar-liguid differentiation in subterranean magma and variations

in gas-pressure on overlying strata occasioned by rise and fall

of the magma.
Reynolds drew the lattef theery from Perret (1939) who invoked it to explain
the "volcano-seismic crisis at Mentserrat, 1933=-1937"

Reynolds noted that many of the seismic events in eastern Papua
have occurred during the poriods of maximum luni-solar influcnce, which
are late February-Mzrch, June, late September — October, and December.
Iuni-soler influen&e might be expected to cause riso and fall in the level
of subterrancan magma and consequent variations in gap—-pressure on
overlying strata. Resulting gas movements could cause seismic activity,
and could explain the rumbling ncises, which have accompanied most of the

shocks felt in the D'Entrecasteaux Islands.
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RATSED GORAL

Reiscd coral occurs a’ several places on both Geodeonough
and Fersusscn Islands, and fors the ncarby Barrier Islands. None of it
is more than about 50 feet above sea level.

4t Mapemciwa, on Kukuia Peninsula, faised coral covers a
little mere than a square mile, and forms low rounded hills whose maxirmum
elevation is about 50 feet. 4 ccral bench abcut 8 feet above soa level
ferms the nerth-western coast of Fergusson Island, around Deba, and the
adjacent Barrier Islands. Inland from Deba thore are a few low spurs of
coral about 5C fect above sea.level. Rare blocks of coral standing 20 to 30
feet sbove sea level werc ncted on the scuth coast west of Nade, and Stanley
(1920) reported raised coral on Warua Island, west of Oiau, and at the head of
Gomwa Bay, wherc it is interboddod with volcanlc sodiments, Coulson
(Baker and Coulson, 1948) reported raised corel in Hughes, Seymoar, and
Sebutuia Bays, and near Salamc. |

On Gocdenough Island, coral faised to about 3 feet above high
water mark is exposed near the meuth of .ibolu Creek,land forms the small
island of Gunuva, near Kilia, on the south coast. Tho flat area around
Wailegi Mission in Mud Bay is a bench of coral about 8 fset above sea lovel.

Living coral is extensively develo;ed only off the north-westcrn
coast of Goodonough Island, a lec shore for much of the year. There are

narrow, discontinuous, fringing reefs around the coasts of both islands.

TALUS

Fans of talus and alluvium up to 500 feet thick occur at the
foot of the stoep flanks of the metamorphic blocks, especially on the
northern flanks of the Goodencugh and Mailolo Blocks and both flanks of the
nerthern Oiatabu Range. Talus with little or no elluviuam covers twe large
8reas on the southern flank of the Morima Range.

The talus consists of large, angular blocks of gneiss and schist
in a matrix of smaller fragments and some clay, and is the product of large
landslips. 4 charscteristic hummocky topography is developed over the talus

of the scuthern Morims Range. The Morinas landslips have possibly been
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adtivated by fault novement; as the siggestion of a fault trace may bo soon
on air photogreyhs near the head of the landslips. However, no evidenceo

of the supposcd fault was found in tho ficld.

ALLUVIUY 4ND BEACFTS

Alluvium consisting predominantly of rounded boulders of metamorphic
rocks, gravel, and sand forms gontle slopes end broad plairs flanking the
metamcrphic blecks. The largest alluviel plain is that on northern
Goodenough Islandsy cthers are situated on the western, southern and scuth—
castorn flanis of the block, and similar plains cccur inland from
Secymour, Hughes,; and Sebutuia Bays on Fergusson Island.

South-west of Augana, on the western flank of tho Guodoncugh
Block; the alluvial plain dips gently to the scuth end is strewn with
large bouldars. The presence of this extensive boulder-coverod vlain
could be expleined by the breaching of a landslip dam in Bekala Creck. Tho
valloy of this creck, along the line of the Tekwakwa Fault, is constricted,
end if a dam did exist at scme time and was lator breached the releascd
waters would have been capable of cﬁrrying large boulders down the
valley, leaving a chaotic deposit such és is seen now. The present
drainago system of tho immediate arca is not extonsive enough to have formed
the plain in a simple manner,

Beaches are composed of mud, sand, beulders, or shell and coral
fragments, according to local conditions. Boaches on the steeper coasts,
such as the Morima Basima ccasts, are made up of boulders. Parts of
Gomwa, Hughes, Seymouga and Mud Bays arc very muddy, and are fringed with
mangroﬁe swanp in places. Sendy beaches near Gwabe Gwabe, north of the
lailolo Block, noar Iewata, scuth of the Mailolo Block, and west of Kilia
on southern Goodenough Island are remarkable for their reddish colour,
produced by the concentration cf garnet. Othor minerals in the sands arc

iron oxides, rutile, apatitc, sphene, and less ccmmonly, chromite.
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Fovgusson end Goodenough Islands consist of demes of motamcrpbic'
rooks with granodiorite cores, and ultramafic and volcanic rocks on the
faultod mergins of the demes. snticlockwise transcurrent fauiting appears
to have displaced the domes. Faulting of ithe same nature on & large scale
ney have displaced the metamcrphic rocks of the D'Entrecasteaux Islands from
a positicn immediatoly scuth-cast of the Gorupu Mounteins of the Papuan
mainland (sce Fig 27).

(a) Domes

There are two cor, pcasibly, threc domes; one forming the
Gcodencugh Bloek, one partly presérved in the Mailolo Block and, pussibly
another partly sroserved in the Oiatabu - Morima avrs. The Meilolo Block
and Oiatabu’~ Morime arc may be parts of the cne originalldomo, ﬁhich
once coversed the Omara Granodiorites; this dome will bo reforred to as the
Omara Domo. The form of the demes is described undor '"Hetemorphics", and
is only briefly rocounted here.

The Geodenough Dome is about 17 miles long (northwest - southoast)
end 11 miles wide (novthoast-southwest). It is bounded to north and east
by the Wekonai Fault and to south and west by Ta'uleleia and Fakwakwa Faults.
It is made up of layered metamorphics cverlying contorted netancryhics
‘ yhich are intruded by massive granodicrite. The dip of the layered
@etamorphics on the flanks of the dome is about 40 degrees.

. The Mailolo dome is about 14 miles long (ecast-west) and 9 ﬁilos
wids (north-south), and is beunded by the Mwadeia Fault to the north and oast,
énd the Lavu Fault in the south-east. It is mado up of layered

ﬁotamorphics overlying contorted netemorphics which are probebly intruded by
mgssivo grancdiorite, though this is not exposed, On the western, ncrthern,
and oastorn flanks the layerced metamorphics dip at about 20 and 400; on the
scuthern flank they are not bresent; and have probably becn removed by
erosion,

The Oiatabu - Mor;ma arc is thoughtto represent the scuth-castern

half of the Omara Dome. The north-wostorn half cf the dome has probably beoen
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displaced by movement on the Lavu Fault, end is possibly now represontod
by tho Meilolo Block. Tho arc hos u radius of about 10 miles; this
irdicates thet the férmar dome may have beon about 20 miles across. at
prosent it has the form of en arcuate mountain range about 4 niles across
and 28 miles long. It is madoe up of predominantly layered metamorphics
which dip outwards from the Omara Granodiorite at about 30° except (i)

at the northern end of the arc, wiere they arc folded inte a ncrtherly-
plunging anticline and (ii) in the ncrth-east where the dip flattens to
form Mebulibuli Peninsula.

The arc is bounded by the Oredi and Elolcgea Faults, and
possibly by a fault off the Morima coast. The western flank of the Oiatabu
anticline is bounded by the Wadelei Fault.

(b) Faults.
The faults may be divided into two types
(1) Those bounding the metamorphic domes, and
(ii) nerth-easterly trending anticlockwise transcurrent faults.

Faults of the first type generally trend north—ﬁest, and are
displaced by the transcurrent faults. The fault system ccmpares with
that of the Musa River arca, on the Papuan mainland about ninety miles to the
waest, where the nerth-westerly trending Owen Stanley Fault bounds the
motamorphics of the Owen Stanley Range, and is offset by anticlockwise
transcurrent faults.

On the accompanying map (Pig., 21) faults on the three nmajor
islands of the D'Entrecastoaux Group are shown., Thosc on Normanby Island
have been interpreted from air-photographs, and some have been verified in
the field. (J.E. Thompson, pers,coma, )

(i) Faults bounding the metamerphic blocks are commenly arcuate or

sinuous, and generally trend nerth-west, though some trond north and northe
oast. Movemdnt has been prodominantly vertical, and has prcbably taken
place in at least two stages, cne when the retamorphics were domed by
enplacement of the granodicrite, and the other in Quaternary time, when the
demes were raised to form mountain ranges. The later movement was

accompanied by vulcanism.
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The majc » fault planss were not oxposed, and no satisfactory
information was obt -ined about thsir attitudes. Howevor, tho attitudes
of planes in two of ths shear-zcnes suggest that ths feults may dip away

5 ; ; g o )
frum the domes a’, angles botween 20 and 50 .
Wakcnai, Fakwakwa, and Ta'uleleis Panit: hound tho Gcolonough

Block. Wekona . Fault is on th? noerthern and north-eestorn marging the

nane is taken from the Wakorai disbtrict, through which the fault runs.
It is marked by the sharply-defined linear frent of the Ilock, several
small patches of volcanics, and rare ultramafics, somc ¢f which are
brecciatod. Any shear zone is concealed beneath piedmont deposits.

Fakwakwa Feult is an interpreted fault which sgparates low foothills of

netamorphics from the western flank of the domes It is marked by the
alignment of the valleys of ilua, upper Bekala, and Fakwa&éEICreeks, and
a small patch of volcanics near the low saddle betwoen Alua and Bekala

Crecks. The velleys arc filled with lergo beulders. Ta'uleleia Fault,

on the southern margin of the dome, may be contirucus with Fakwakwa Fault.
It is oxpressod in the alignment of upper Niubula Creek and middle Coisla
Creek and in a lineated belt cf low country in the hills between. Volcanics
west of Fakwaoia Cre-k and sheared granite in Ta'uleleia Crock (a tributary of
Niubula Creck) are on the line of the fault. There may be a small parallel
fault on the line of Gunawala Crcek (see undor "iletamorphics, Detailed
distribution and structure").

The lailclo Block is bounded to the north and norich-cast by
liwadeia Fault, and to tho north-woest by Wabawe and Kwakwau Faults.

Mwadeia Fault is expressed in the share linear front of the Blocky it is

arcuslo and swings through about ?00. The shear zcne is exposed on

Mwedeia Creek, and contains fragaents of quartz, quartzo-feldspathic

gneiss; and, less comucnly, harzburgite in a schistose matrix of mica, talc
and amphibole.  About two-thirds of the rocks in the shear-zone are schist,
end the schistosity dips at about 30° to the north-east, cgnformahly with
layering in the adjacent metamorphic rocks., 4 parallel shear—zone enclosing
& small body of ultramafic rock in Melewais Creck may be a sympathotic fault.

Kwakwau Fault is expresscd in the lincar front of the block and in shear-zonos

W



Figure 24, R11027 (x35)

Flgure 25. R11027 (x70)

Flgures 24 and 25 show mylonitic texture in basie gneiss
close to the Elologea Fault, Fergusson Island.
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oxposed in Kwekwau Creek. 1ho shoar-zones consist of chlcritic.ﬁicg
schist conteining scme smphiboic.,  Webaws Fault may be an offse? part of
fwvarwau FPault. It .is expressed in the linear fronzwof the rang?, and somo
gilicification cf gneiss on Wabawe Crocis,

The Oiatebu-iorima ivc is boundaed to the south-cast by the Oredi
Fault, to the .north-east by Elclcgoa Fault, and to the north—wesf by the
Wedelei Fault, There may ':¢ another fault off the Morime Coasti
Oredi Fgulf is expressed in the linear front cf the range betwoen Nade and
Galea, end in the alignment of the Ni'eli and Megoe valleys between
Galea and Ulua. On Oredi and Seliselina Crocks it is marked by a zono, about
hglf-a-mile wide, of opalized and carbonated serpentinite-breccia with scme

pug on the north-western mergin c¢f the zone. Klologea Fault is expressed

in part in the line of the Basima coast. It seperates layered amphibolite
from ultranafic rocks on Mebulibuli Peninsula, and as on the Oredi Fault,
there is a zone of opalizéd and carbonated serpentinite breceia and some
serpentine pug near the contact. Finely laminated basic gneiss near the
centact has mylonitic texturo (see Figs. 24 and 25). Planes in a shear
zcne exposed in Elologee Creek dip at 20° 4o the north~east, rough&}y
conformably with layering in the adjacent netamcrpuic rocks. Slickensidos

on one plane plunge at 390 to the north. Wadeloi Fault is oxpressed in the

linear front of the Oiatabw Range tehind Wadelei. It mey have oxisted
before the emplacement of tho granodioritc, as it is aligned with the
valley of the upper Salamo River and the margin of the Koradidia ultramafic

body to the south.

(1) Nerth-easterly trending transcurrent faults,

fhere ére two possible north-easterly trending, anticlockwise,
transcurrent faults in the area — one, the "Barrier Islands Fault", on the
line Nuatutu - Barrier Islands - Deba betwocen Fergusson and Goodenough
Islands, thé othery, the Lavu Fault, on the line Lake Lavu - Boselewa in
central Fergusson Island. These post-date the ncrmal faults which bound

the metamcrphic blocks.
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The supposed Dar»isr Islands Fault may have displaced the Mailolo
Block eieven miles to the norch-east from a position immediately south-cast of
the Goodenough Block. The Lavu Fault may have displaced the Oiatabu-Morima arc
ton miies to the north-ocast from a position south and south—sast of the
Meileclo Block. If thesc movements have, in fact, taken place it is possible
that the Wakonai, kwadeia and Elologéa Faults arc actually the ono fault, and
that the Mailolo Block and Oictabu-li-rima arc are the remnants of the Omara domo.
Tho possible configuration of the metamorphics bofore transcurwvent faulting is
shown in Figure 26.

Thorc is littlc ovidence for tho Barrier Islands Feult beyond the
alignment of tho Deba coast, Barrior Islands, and Nuatutu - Faiave coast.
Webawe ond Kwakwau Faults on the north-western margin of the Mailolo Block may
be sympathotic faults. |

Tho Lavu Fault is concealed by alluvium and volcanics for tho
greater part of its length. Sub-parallcl alluvial valleys and minor shoars
in the south-castorn part of the Mailolo Block aro thought to indicato
sympathetic faulting. Thesc valleys transgress foliation in tho motamorphics.
The south-western part of the fault is concesled by volcanics, but coincides
agproximately with the nnrth-westomn edge of the Fagululu-Matau volcanic
platoasus this coincidenco may be fortuitous.

Rogional extrapoletion

Oﬁ a rogional scals transcurrent faults may have displaced the
D'Entrecasteaux motamorphics 65 miles north-castwards from a porition immodiately
south-oast of the CGorupu Mowntains on thé Papuan meinland. Similar
displacoment has taken place immediately north-wost of the Gorupu Mounteins, where
tho Owen Stanloy Fault has been displaced sbout 28 miles to tho north-oast
(Smith and Greon, 1959). Thus; to teko this speculation to its limit the
Wekonai ~ Mwadoia - Elclogea Fault may actually be part of the Owen Stanley
Pault.

The Owen Stanley and Wakonai-Mwadcoia - Elolecgea Faults arc similer
in Liabit, Thoy strikc goncrally north-west, but arc sinucus, and their strike
ranges from due west to duec north. South-wost of the faults motamorphic rocks
dip towards tho faults; o the north-cast arc ultramafic rockg and scattercd

volcanoes riso from alluvial plains. On the line of tho fault, there is some
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velcanic ectivity, oxamplifiod cn the mainlend by iit. Gorupu or Waiows, which

erupted in 1943. TkLe only.ﬂifforance between the rocks adjocent to tho

faults is tho higher grade of metamorphism of tho D'Entrcc.stoaux metomorphics

(amphibolito facies) as cpposod to the Gerupu metamorphics (groenschist facics).
The main cbjection to the hypothesis is that it requiros transcurront

fault movenent cf the order of 65 miles in, probably, Quatcrnary time, scc

Fig. 27.

GEULOGICAL HISTORY

The pestulated order of oventé in the fermation of tho D'Entrecasteaux

Islands is s |

-1: Dopesition of sediments and volcanics to a thicknoss of aboub 10,000
feots thosé wore possibly intruded by acid and basic plutons.

2. Doep burial and regicnal metamorphism to amp-ibolite facies without
folding,

3« Emplaccment ¢f ultramafic and gabbreic rocks, possibly elong faults.

4. Enplacement of grancdicrite plutons, accompanicd by

(a) doming of thc metemorphics, and
(b) faulting on the djhe MArgins.

5. Elevation of the metamorphic demes by faulting, accompanied by
extrusion of veolcanics on the faults.

6. Transcurrent faulting and contimed extrusion of volcanics.

T+ Decline of vulcanisn to solfeotaric activity.

The initial deposition of scdiments prcbebly took place in

Palaeozcic time. Tho sediments were prédominantly quartzo-feldspathic (arenitos
or acid vcleanics), but towards tho top ¢f the soction basic tuff and lava and
limy sodiments were interbedded with the arcnites or acid volcanics. Pelitic
sofiments were vory scarce. The lower quartzo-feldspathic parts ¢f the section
erc ncew ropresented by metamorphics of groups I and IT, and the uppor more basic
pars éy group III. Possible gebbroic intrusions arc now roprosented by two
large transgressive bodics of massive amphibclite and many smaller "sills", scmo

of eclcgite or granulite grado,
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Granitic rocks may have intrudea the quartus-feldspathic sudiments,

but if so thoy cunnot ncw be r2adily disting:.shed among tho metamerphosed

' rocks. Bakor (Bakor and Coulson, 1948) ccncluded that mcui of the gnelssss

frem northern Goodenough Island which he cxamined were dorived from granodiorite
and granite.

The regicnal metamorpeism is probably o result of decp burial
rather than crogenic folding, as an' felding in the motamorphics is vory simplo

and bread, =nd prcbably post-dates metamorphism, During metemorphism rocks

lowor in the section were partly mobilizod.

Ultramefic and somo gabbroic rocks have not been affactod by
regicnal metamorphism, and worce thus probably emplaced aftcr the period of
notamerphism. They aro possibly co-mcgmatic. Alternatively, the
ultramafics nmay have beon emplaced before metemorphism, as it has cummonly becn
observed (Dr. A.J.R. Whita, pors.comm.) thot thoy oo not affectod by regional
netanorphisns o}ivine and pyroxenc maey be prescervod in a motastablo stato,
possibly due t¢ anhydrous conditions. There is no ovidence as to whothor the
ultramafics wore cmplaccd magmatically or in a solid stato elong faultsy; all
oxposcod ccntacts are now feulted. The gabbroic rocks cccur c¢nly within the
Omara Granodiorite, and probably represent an carlicr basic pluton which may
have rison along the same chennels as the grancdiorite.

Massive granodicrite was cmplaced in two or, perhaps, three
soparate plutons - the Omara Granodiorite, the Luboda Granodiorito, and an
inferred pluton in the core of the Mailolo Block. They are high-lovel plutcens
with cloar intrusive contacts and somec contact metamorphic effcets, and have
played nc part in the meobilization of tho metamcrphics.  Their omplacement
apparcntly caused the doming of tho metamorphics and normal faulting on the
nargins of the domos.

There is no evidonce as to the age of the motamorphie and igncous
rocké, or ¢f the tectonic events.

Elevation of the netamorphic blocks to thoir present position
probably bogen in Late Tertiary or Quatcrnary time, as the dcmes aro fairly well

preserved despito active crosion. Eleovation on a broad scalec may have taken
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placo along major suboécanic faults. ZElovation on mor: local scale toic
place alcng the normal faults which bound the Jomes,  Volcanic rocks havoe
risen along these faults.

Nerth-casterly trending anticlockwise transcurront faults post-
dato vhe normal faults bounding the demes. Tho supposed Barricr Islands
Fault may have transposed the Mailoio Block about oloﬁon miles to tho north-
cast from a poeition south-cast cf “ho Goodonough Block. The Lavu Foult may
havo transposed the Oiaztabu-Morine Arc. ten miles to tho north-cast from a
positicn south and south-ecast of the iMailelc Block. On a broader scale
similer faults may have transposed the DiEntrecasfeaux netanorphics about 65
wiles to the north-cast from a positicn immodiately south-cast of tho Gorupu
Mountains on the Papuan mainland,

Vulcanisa continued through tho poricd ¢f transcurrcnt faulting
into very recont time. Activity coﬁsistod of oxplosive cruptions on southe
castern Forgusson Island, and extrusion cf acid and intormediato lava on éouthr
wostorn Fergusscn Island, and intormediate and basic lava on Goodonolgh.
Vulcanism ccased before historical time, oxcept for a little thermal and
solfataric activity which continucs today. Shallow-focus carthquakos centred on
south-castorn Forgusscn Island in rocent yoars may portend renowed voleanic

activity.

GEQMORPHOLOGY

The topography of the islanda-is & diroct expression of their geology.
Tho main mountain ranges arc domes and romnants of domes of metanorphics.,
Granodiorite, ultramafics, and volcanics form land of lower rcliocf, and tho
flut areas are alluvium and mincr raised cocral.

The well-preserved parts of the domes of netamorphic rocks have brcad
dip sloves of layerod gneiss and sharply defined fault nargins (e.g. Goodenough
Block, ncrthern Mailclc Bleck, and parts of the Oiatabu-Morima Arc.) Where
erocicn or faulting have removed the layered metamorphic rocks and exposed tho
nore homogencous group I gneiss the tepography is dominafod by cconsequent stream

drainage (e.g. southern Mailclo Block and HMcrima Range).
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The ultremafics fcrm hills of low rolief wich & charactcristic
rounded cutline and broad, simplce drainage. The granodiorite also forms
country of relatively low relicf, but with skharacteristic {fine, dendritic
drainago.

Tho volbanios are expressed in typical forms: cones, craters,
leva demes; znd platcaux. There ithoy are folded, c.g., on Kukuia Poninéula, thoe
moro resistent strata have weathered out as strike ridges, and there are sharp
hills which may reprosent former volcanic plugs and nocks.

The steep fronts of the main mountain blocks are flanked by
gentle slopes of alluvium and talus which, away fren the mountains, mergo into

alluvial plains. Raised coral platformsare present in a fow lccalitios close

to the coast.

ECONOMIC GEOLOGY

Rocks, mincrals, and nctels cf oconcmic intcrost which cccur in
tho D'Entrecastoaux Group are listed below, and bricf reference is made to their
neode of cccurrences
s Gold (metamorphics, ultramefics, alluvium),
2. Copper (motamorphics, ultramafics).
3+ Nickel, chromiwa, asbestos (ultranafics),
4. Qartz crystals, mica, rutile, aunblygonite, cassitorite (pegmatites).

5. Pumice, sulphur; pessibly bauxite (volcanics),

1,  Geld

Alluvial gold has been werked on a small scale cn both islands.
On Goodonough Island, Mr. 'Brassy' Evenett has worked alluvium in Fakwaoia
Creck in tho south—west, and in the Ewcli-Kalauna arcas in the north-eastg
no details cf produotibn are known. On Fergusscn Island natives have won about two
ounces of gcld from Filofiloia Crock in the Salakadi area, and Stanloy (1920)
reports that a little gold has been won in the Busima arca.

The Filofiloia prospect warrants further development by native miners.
Filofiloia Creek, a tributery of the Lilahi (Ata'ata) River, has a flow of about

0.03 cusccs, and is re-working old alluvium which consists of silty quartz send



containing rare boulder beds of quartz, gneiss, and schist; the alluvium nay
mark a former bed of Adete Creck. Tho Agemoia village constable,

Abitaunina, reports that gold is found in only one scction cf tho creck, about
400 yards long, and that in two wecks' work, betweon one and twc ounces of gold
were rocovered, including one half-inch flake. A dish panned bofore cne of
the authors yiclded fiftoen pinhead specks of non-abraded gold,

The possible sources of alluvial gcld arcs

- (1) Quartz veins in tho metamorphicss A quertz vein in the Basima arca,

sampled by Stanley (1920), assaycd 0.5 dwbt. gold per ton. However, a likely
looking, vuggy, pyritic quarts vein sampled (Ri67) on our survey contained

nc gold,

(11)  Sulphide-bearing opalized and cerbonstod serpemtinite broccias 4
specimon (A176) of breccia from Elolcgoa Creok assayod 3 dwt. gold per ton, but
2 similar specimen from Oredi Creek conteined no gold,

(iii) Sulphide—boa;ing amphibolites may ccntain some gold but two spoeimens
(4116 and A4208) collectcd on the curront survey contained none.

2. Coppexs

Sulphide mineralization is a common feature of the 0palize¢ and
carbonated serpontinite breccia and the massive amphibclite and granulite, but
the sulphides are prodominantly pyrite and marcasite. Chalcopyrite and
malachite occur in gossan boulders near Ipwapaia Crock on the Morima asoast, and
Stanley (1920) rcported malachite stains in schist adjacent to "dark coloursd
basic dykes" in tho Basima area. Rare malachite stains were seen by cne of the
authors in the Oredi Creck serpentinite breccia.

Selected sﬁooimens (4116) of the Ipwepeia Creck gossan assayed 1.3
per cent copper and no gold. The gossan is probably developed over & narrow
body of sulphide-boaring amphibolite (R10999) which crops out in the crock
nearbys an intensive scarch of the arca failed to locate gessan outerop.

Boulders of garnet amphibolite in upper Wavune Creek, in the
northern Mailolo Block, contain locally up to 70 per cent sulphides, but =
selocted specimen (4208) assayed only 0.07 percent copper and even smaller

amcunts of lead and zinc. °
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Sulphide-bearing serpentinite breccia (4176) frem Elclogea Creek assayed 3 dwt.

geld per ton (See undep ”Golﬁﬁ) but ccnteined cnly 0.01 percent copper and

i LB

smaller amcunts cf lead and zipc.

3. Nickel, chromium, and as?%gtos.

| Nickel and chrq;ium arc disseminated through the ultramafic rocks,
nickol probably in the olivinéscfys%al lattice, and chromium as accessory
graips of chrpmite ugs to 6 mﬁ! aCTrOS88. Nickel may be cuncentratod by
w&athering aﬂd lateritizatioé in soils overlying the ultramafic rocks and as
nick%l silicate in rock fract#ﬁes. Hewover,; the scil cover on the ultramaficsis
sonerally thin, except perhapé:over the Koradidia body, and no silicates wore
seen; One spocimen (F398) of opalized scrypentinite breccia, cullected by
J.E.‘Thompson frcm:ﬁ?ﬁulibul§?0reck, contains 1.51 peréent chremium (Bakor, 1959).

agbestos occurs in veinlets up to cne inch wide within %po

ultramafics, particula}ly near contacts with the grencdicrite. Tho Yeinlets
are generally toc narrcw and sparse tc be expleited. A specimen from upper
Seliselina Creck (R10933) is asbestiform tremclite, a variety of asbestos which
has limited use as a filtering medium, and in heart surgery (Gillson, 1960, 9.49.)

4, Quartz crystal, mica, rutiie, amblyeonite, and cassiterite.

Quartz crystal, mica and rutile occur in pegmatite veins which are
gonerally between one and two feet wide.  amblygonite and casiterite have been
found in the islands and probably ccecur in the pegnatite; neithor mineral
was found during our sﬁrvey.

Crystals, up tc three iﬁches leng, of cclourless clear quartz
cccur in the Meilolo Block (espscially Wauna Creek), the souta-castern
Salakedi arca, and on the north-eastern flank of the Oiatabu Range. 4ll specimens
found were cracked or malformed, and not of piezo-eloctric quality.

Mica (muscovite and biotite) occurs in thin sheafs about one inch
leng and O.1 inch thick, and raorely three inches long and % inch thick; tho
flekes are toe sparsely distributed and generally toc small tc be of economic
value.

Rutile cccurs as rare crystals up tc one inch leng.

Reéorts of qass;ﬁerito in the alluvium cof northern Gocdenough Island

led to a brief drilling investigaticn by Bulclo Gold Dredging Ltd. in Merch and



93

april; 1952. The investigation wag'contred arcund. tho scuth-oastern end of
Vivigani air-strip, Threo hcles were drilled, to depths of 5%, 40, end 0%
feot; and all werc abandoned because of drilling difficulties. In additicn

14 pivs were sunk tc a maximum depth of cight feet, and river sands and gravels
wore pfanncd. 4 small trace ¢f cassiterite was found in cné of tho vits. The
only concentrates cbtained in any appreciable quantity were garnet end ilmenitoe
(inforﬁaticn extracted by D.B. Zow from a ccmpany report).

5. Pumice, sulghur and pessible bauxite

]

Pumice forms the greater part of Oiau and Dobu velecanic cones.

Pritchard (1961) ostimated that at least ten millicn cubic yards cf punice are
available in Oiau alone. He described it as ranging from dust to € inch
fragments and stated that more than 50 percent by volume of the fraymoents are
largor than 4 inch across. Taylor (1962) hes defined two likely quarry sites,
onc cn the s.uth-western side of Oiau, and the cther on the scuth coast cof Dobu,

The punmice may be suitable for use as ligﬁt—woight aggrogate for
corent, &s insulaticn, and as a filtering medium.l Samples collectod by
Pritchard werc tested in cement bricks by the Public Works Department, Port
Moresby,; and other samples have been dispatched to & Darwin building contractor.
Rosults of these tests were not available at the time of writing.

Maitlend (1892) quoted tho following analysis of pumico from

Dobu Island.

810, 69.62%
41,04 15.26%
Fo0,Fe,0, 3.05%
Mn02 traco

Cal 0.94%

, K0 5420%
Na,0 3.69%

Sulphur degosits in the Iamelele solfatara fiold on western
Fergusson Island arc estimated at 1000 tons of clean sulphur and 3000 tons of
sulphur contaminated with quartz sand, mioca, and clay (Edwards, 1950). The

sulphur extonds no mcre than 5 fect below the surface; and appears to be



rapidly removed after deposition and replaced by silice (Edwards, op.cit.).

This is illustrated in enalyses qucted by Stznley (1920)3-

Sulphur Silica
Surface sample Nc. 1 | 86.2% 12.0%

" Ne. 2 86.1% ~ 13.0%
Sub-surface sample No. 1 46.51% 47.0%
" No. 2 16.13% | 1442%

The sulphur depcsit appears tc be too small apd too oératically distributed to
be exgloited.

J.E. Thompson (pers.ccma.) has suggested that bauxitc mey fe
developed over some of the low-lying hills of acid and intormediate vclcanics,
but none was seen on the current survey. Possible arcas for bauxite are on
Sanaroa Island, and ncrth of Gemwa Bay on Fergusson Island,

Conclusions

The most likely econcmic prospect in tho islands is the pumice
conprising Oiau and Dobu cones. The possibility of commercial cencentrations
of bauxito on Sanaroca and south-castorn Fergusson Island has not been
investigated.

Gold and other minerals are apparentiy not present in commercial

grade or quantity.
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APPTNTIN T

PETROGRAPHIC LD MIMHEASIAPE! G FXAMINATION
OF NICKELIFEROUS ROCKS FACh MEBULIBULT CREKK, FERGUSSON ISLAND

by
W.B. Dallvitz and W.M.B. Koberts.

Specimen P190 resembles clcsely a dark grey velcanic glass

(pitchstono), and has a conchoidal Sracture. It contains a spongy meshwork .
of fine-grained sulphide.

In thin section the rock is found to consist mainly of cpal and
sulphide. Structures remaining in the opal clearly shcw that the rock was
formerly a serpentinc, and that this serpentine was probably derived from
¢livine. = In other words, the rock can be genetically reforrod tc as an

opalized, sulphido-bearing serpentinized dunite.

Booké of talc and a few grains of red-brown chromite zre scattored
through the slide. Fine-grained doubly-refracting material, possibly talc,
forms abundant inclusions in the opal in places. Tho structures referred to in
the provious paragraph psoudomerph those of & serpontine which consisted of
antigorite veined by chrysotile. The veinlets of chrysctile have been
replaced by more or less clear épal, whereas the antigorite has becn made over
to murky brownish opal. Black iron ore, probably magnetite (which is a common
by-product of serpontinization), is associated with the clear cpal replacing
former chrysotile veins.

The polished section showed that marcasite, pyrite, and chromite
are present. In crushed rock magnetite can be dotected with & magnet,; but is
invisible under the microacoﬁe because of its extremely fino grainsize.

Chroemite forms euhedral and subhodral crystals, ranging up to 2 mm.
in length, which have been fractured and later reccmented by marcasite. The
crystals arc almost invariably surrounded by & "halo" of narcasite, which,
although obviously later in crigin, is not replacing the earlier chremite.

The mercasite itself is present mainly as spongy massos through
which irregular veins of ccarsor—grained marcasite arc chiplacoed. These veins
are clearly controlled by well-developed jointing in two directions about 60°
to each othop. The spongy masses themselves represent e diffusicn outwards

from these mineralising channels.
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Pyrite occcurs in the same mannsr as marcasive, althcugh much less
abundantly, ferming spongy masses as well as diffusicn texturcs resembling
liesegang rings. This mineral appears te be moulding irrcgular granular aroas
of marcasite, but fho evidence is not sufficicnt to state that it is of later

origin.

Specimen P191 is a dark groy, chalcedonic rock containing sulphide,
Merginaelly tho rock has becen stained brown and rod through weoathering of iron
sulphide.

In thin section the rock is found to consist of chalcedony,
sulphide, end fine-greined black, opesue naterial (magnotite - sec below).
Veinlets of coarser chalcedeny traverse the slide; thesec may contain brown
chalcodony showing distinct spherulitic structure. Brown chalcodony in small
clots is also scattered through the main body of the rock.

| This specimen is similar to P190 but meore highly altered and
silicificdsy mnone of the talc remains and all reliable siwns of former
serpentinous structure have been obliterated. The presence of chromite in the
polished section accords with the idoa that the rock is derived from dunite.

The opaque minerals are the same as for section P190, although
far less sulphide is present.

%ﬂﬁéasite is the prinecipal sulihide, forming irregular thread-—
like vainlet;:h:va o rendom arrangement and distributicns ~ ejonge-like
arcas which are common in section P90, are not present in this specimen.

Pyrite forms irregular masses composed of euhedrel crystals 0.001
mm. acrossy which are only visibla at extreme megnification. Chromite occurs as
in section P190, but is slightly less plentifuls +the largest crystal measures
0.15 mm. across. -

Magnetite, although quite abundant, could not be identified in
polished scction bocause of its extremely finely divided statc.

The source of nickel.

The sulphides of both rocks were testod microbhemically for nickel,
and all gave a negative result.

The polished sections werc anzlysed in the X-roy fluorescent
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spectrograph, anl bhe presencs of nickel was verified.

The finely-divided magnetite was not apparent as such under the
microsoope, and wus only identified by its behavour when the finely crushed
rock from specimen P191 was probed with a magnet. Sufficient magnetite was
geparated to‘test microghemically with dimethyl glyoxiwe; a strong reaction
for nickel was obtained.

These rocks have been formed by serpentinisation and subsequent
silicification of dunite, and it is fairly certain that the dusty magnotite is a
by-product of the serpentinisation (sec above)s The magnetite has ps.ckod up
nickel present in the original olivine during its alteration to serpentinc.

Nickelian magnetite has been recorded in the literaturec.



APPENDIX II,

GECCHEMICAL SAEFLING PROGPAMNE

Four hundred and four stream sediment samples were taken from
Fergusson and Goodenough Islands; the samples were collected whereyer possibla,
at approximate one-quarter mile intervals along the main streams. The programme
was hindred by the rough topography, and the shsence of suitable stroam
sediments (-80 mesh fines) in many arcas.

The samples were lator analysed at the Burecau of incral Resources
Laboratory, Canberra using optical spectrographic methods. Tho following
motals were cstimated - nickel, cobalt, copper, lead, zinc, vanedium, tin,
chromivm, molybdenum, and beryllium.

The results are summarised in the table below.  No large scale
anomalies were located, but there arc some points of interest arising from the
results, and these are discussed below,

Notos figures in Pepom.

Ni Co Cu b Zn v Sn Cr
Normal abundancec in 40-200 10-C0 60-70 20 130 150-200 40 200/
igneous rocks 500
Meximum value of 90%
of the samples 200 20 10 50 0 200 10 300

Absolute maximum valuc 700 150 100 1000 150 400 50 10,000

NICKEL AND COBALT

Nickel and cobalt are associated elements, and wero found in the
sediment of streams cutting through bodies of ultramefic rocks or through fault
zones. The highest nickel and cobalt values were found in samples from Oredi
Creek, close to the Oredi Fault, where minor pyrite mineralization was found.

Generally areas of metamorphic and/or granodiopitic rocks have
negligible nickel and cobzlt values.  An exception to this was found in
samples from Lualua and Iagile Creeks on Goodenough Island where nickel values
ranged from 150 - 400 ppm., and cobalt values were constant at 20 ppm. It is
thought that these values may be indicative of a body of basic rock upstream from

the sampling localities.
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High nick»l and cobaib values may thus be generally useful in
outlining bodies of basic or ultresbesic rocks, in arcas where exposures are poor.
CHROMT UM

Chromium was commonly prescnt in samples from arcas of
ultremafic rocks. The highest value recorded was 10,000 ppm in a sample from
the Koradidie arca, where thore is a iarge mass of ultramafic rocks. Such
a high value was not unexpected, as chromite is & comnon accessory in the ultra=
maficsy; and small concentrations of chromite grains were found in amall
crecks in the Kéradidia aroa.

Copper valucs wore very low and were almost invarisbly less than
20 ppm.  Only two samples gave higher values. One sample from Potai Creek
Fergusson Isd., contained 50 ppm. Cu. and ancther sample from Sascipe Creck,
also on Fergusson Island, contained 100 ppw. In both these streams
amphibolite containing a little sulphide was found, and the small variation in
values is believed to be caused by this. The generally low copper valucs are
due to the fact that copper is quite sclubley, and is therefore not held in the
stream sodiment; cspecially in arcas of hoavy rainfall.

LEAD

Load was dotoctod in all samples. The highest valuc was 1000
ppm fromla sample in Auwafwo Creck, Fergusson Isd., necarby samplos had valucs
ranging from 20 ppm to 200 ppm. Matau Creek, to the west, had valucs ranging
from 20 - 100 ppme Those values, in absolutc terms, are low but may indicate
the presence of some lead mineralisation. No evidence for such mineralization
was found in the fiecld.

ZINC

Zinc values less than 200 ppm. ars difficult to detormine by
optical spectrography. The few values below this level which werc rocorded aro
of doubtful accuracy. Zinc ions arc easily romoved in solution, and
consequently little or no zinc is held in the streem sedirent.

VANADI UM

Venadium was present in all samples, and the values are normally

in the range O - 200 ppin. Slightly highor values up t¢ 400 ppm, were fcund in

o
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semplces taeken frdm Potai Cresk. Tho higher values may be attributeble to -
a large Lody of massive amphivbelite exposed in the creck.
TIN

Tin is presont in only a few samples. Tho highest value recorded
(50 pp.) was from a sample taken in an erce whore the Omara Grancdiorite crops
out. Other minor values were associated with the Luboda Granodicrite, and with
pegwetite veining near Lake Lavu.

MOLYBDENUL AND BERYLLTUM

These are present only as very rarc traces.

The geochemical results do not indicato any arcas of cconcnmic
intorost but it has beon proved that sampling of stroanm sediments can be used
under thoe conditions cnccuntered in Papua and New Guince, and that difforent rock.
types give distinctive values. Large crobodies should similerly also give

distinctive velues. Hewever, tho muthod needs testing noar kncwm cre

' mineralisation in similar topography before its utility can be fully evaluated.
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