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SUMMARY

Small to medium-sized stocks and small dykes of tonalite,
gabbro, diorite, and rare granodiorite and adamellite of Oligocene
age have intruded the Eocene Baining Volcanics in many areas of
New Britain. Stocks up to 50 km2 in area occur in the Torlu-
Uasilau, Sai River-Iso River, Lemkong River, Wala River, and Kulu
River areas. Smaller intrusions occur in the Ip, Lula, Lae, and
Johanna Rivers (Fig. 1). Tonalite is the dominant rock type in
the larger intrusions, and gabbro forms the bulk of the smaller
stocks., The intrusives are generally rich in quartz, hornblende,
and augite, but poor in biotite and potash feldspar. Almost all
the pyroxene forms spongy, ragged cores in hornblende, and exhibits
exsolution lamellae., Copper sulphides occur sparsely in the Sai
River, Uasilau, Torlu River, Wala River, Lae River, and Kulu River

areas.



INTRODUCTION

Reconnaissance geological mapping of New Britain, south of 50
latitude, was completed during January-May and September-November, 1969.
This report deals with the detailed geology and petrology of the Olig-
ocene and younger intrusive rocks. Johnson (1970 a & b; 1971), Johnson
et al. (1970), and Johnson et al. (1971) reported on the Quaternary
volcanoes of the north coast and Cape Gloucester. A general geological
report, including details of field operations, access, geography, and
previous work is in preparation (Ryburn et al.).

QOUTLINE OF GEOLOGY (FIG. 1)

Eocene (Tb stage - Binnekamp, 1971) basic and intermediate |,
volcanic and minor derived sedimentary rocks (Baining Volcanics) and
Oligocene intrusive rocks make up the “tbasement' of the island. This
basement is overlain unconformably by ratchily distributed volcanic
and sedimentary rocks (Merai Volcanics) of upper Oligocene (lower Te
stage) age (Binnekamp), and by extensive thick beds of Miocene coralline
limestone (Jacquinot Limestone). The Jacquinot Limestone is thickest
and most extensive in the east Nakanai and Kol Mountains, and on the
gsouthern side of the Whiteman Range. In places, near the coast, the
limestone is overlain by late Tertiary clastic sedimentary rocks, prob-
ably of beach or fluviatile origin. Two large, deeply dissected andes-
itic volcanoes, Mounts Schrader and Andewa, dominate the western end of
the island; they are probably of Pliocene age. Gently folded beds of
sandstone, conglomerate, and siltstone flank these volcanoes to the east
and south, and overlie Jacquinot Limestone. A large area between Hoskirs
and Montagu Harbour is blanketed by Pliocene or Pleistocene rhyolitic
tuff (Ania Tuff) which in places overlies a basal conglomerate. A wedge
of coarse, immature sediments (Ip Formation) was deposited in Pleistocene
time north of the scarp of the Wide Bay fault, from which the sediments
were derived. Raised Quaternary coral benches fringe most of the south
coast of the island, and these are fringed in turn by Recent coral, and
pebbly and sandy beaches. The north coast and Cape Gloucester are dom-
inated by Quaternary to Recent volcanoes which have produced basaltic to
rhyolitic lavas.

GENERAL DESCRIPTION

Coarse-grained, porphyritic, and fine-grained intrusive rocks
occur throughout New Britain, intruding upper Eocene Baining Volcanics.
The largest bodies are in the Sai, Lemkong, and Iso Rlvers* southwest of
Wide Bay, the Torlu and Bvili-Ala River areas (151°E, 5 4o's), the Wala
River (150°40'E, 5°50'S), and the Kulu-Daluavu River area (150°E, 5°45's).
Smaller plutonic bodies are located in the Ip, Lula, Metelen, and Johanna
Rivers. Minor intrusive bodies (dykes and sills) occur widely in the
Baining Volcanics.

* Information recently received from BHP (Fig. 1) shows that the Sai and
Iso intrusives are part of a single, larger pluton, that the Lemkong
Diorite is smaller than shown on Fig. 1, and that there are several other
small intrusive bodies in the Kol Mountains.
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Because of poor outcrop, mapping of the intrusive bodies is
difficult. Some contacts are accurately located in stream sections,
vwhere exposure is best, but generally the presence and extent of
intrusive rocks have been inferred from stream float and airphoto-
graph interpretation. Because the intrusive bodies commonly do not
have marked topographic expression, airphotograph interpretation is
not always possible.

The larger intrusions appear to be single discrete bodies
with sharp contacts against the surrounding Baining Volcanics. Horn-
fels zones are mostly narrow, but there are some exceptions such as
in the Torlu River near Au'una, where the zone is at least 300-400 m
wide. Outcrop is generally confined to areas where streams have cut
deeply into the country rocks, and it is probable that only the high-
est parts of the intrusive bodies are exposed. The Uasilau and Torlu
Tonalites, and possibly the Kulu intrusives, are more deeply exposed,
and are more deeply weathered than the other intrusive bodies. The
smaller bodies tend to be more basic and the larger bodies intermediate
with small, peripheral, probably older basic intrusions.

Preliminary isotopic age data indicate an 0Oligocene age for
specimens from the Uasilau Tonalite and Sai intrusives (R.w. Page, pers.
comm., 1971). This is in agreement with the stratigraphic evidence:

Tb stage (upper Eocene) ages have been obtained from the host Baining

- Volcanics, and middle Miocene ages from the Jacquinot Limestone which
unconformably overlies the Uasilau Tonalite. In the Sai, Iso, and

Torlu River areas, Jacquinot Limestone, and in the Iso River area, Te
stage limestone and volcanics, crop out close to coarse-grained intrusive
rocks. These beds probably extended unconformably over the intrusives,
but have since been eroded away. Most of the intrusions may be subvol-
canic, or otherwise related to the Te stage (upper Oligocene) volcanics.
Hypabyssal intrusions in the Toki River area are probably upper Miocene
or Pliocene,

In the Pandi River area (151°30'E, 5°05'S), the Jacquinot Lime-
stone is intruded by the Toki Andesite, which is a high-level porphyritic
andesite or microdiorite petrographically distinct from the plutonic rocks
and the nearby Recent volcanic rocks of Mount Ulawun. The Toki Andesite
is probably late Miocene or Pliocene.

The dominant rock type is biotite-hornblende tonalite. Hypers-
thene-augite (or 2-pyroxene) gabbro, and hornblende<? pyroxene gabbro,
both commonly with subophitic texture, and diorite are less common.
Granodiorite is uncommon, and adamellite is rare; aplite was collected
at two localities. Dolerite, (micro-) gabbro, andesite, and basalt are
common.as dykes and sills cutting the' Baining: Volcanics or the ‘associated
larger intrusive bodies. - The intrusive rocks share the following general
characteristics: ’

Te Potash feldspar is rare or absent in all areas except the Johanna
River. Biotite is commonly present, but only in small amounts. Thus the
rocks are largely low in potash. ‘

2. " Most of the'intermediatg rocks and.some'qf the basic rocks contain
quartz.
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3. Pyroxene is almost invariably mantled and corroded by hornblende,
and commonly has a subophitic relationship with plagioclase (Fig. 2).

4, Orthopyroxene commonly contains fine lamellae of exsolved clino-
pyroxene, and may have been formed by inversion of pigeonite. Pigeonite
has survived in one specimen (52NG1009 - p. 9).

5 Quartz and potash feldspar usually form micrographic inter-
growths (Fig. 3). ,

6. Recrystallization of ferromagnesians (particularly hornblende)
to fibrous or coarsely crystalline actinolite is very common; partial
to complete chloritization of biotite is almost ubiquitous.

Potash-rich rocks of the type described by Macnab (1970) from
the Central and South Baining Mountains of the Gazelle Peninsula are
rare, except as boulders and small outcrops in the Johanna River. The
bulk of the intrusive rocks described below are strikingly similar to
those which Macnab described from the North Baining Mountains, even to
the style of alteration. Many of Macnab's conclusions on the origin
of the North Baining intrusives probably apply to the rocks described
here. The intrusive rocks of the North Baining Mountains are considered
by Macnab to have originated at a’/depth of about 125 km in the upper
mantle, from a southerly dipping/Benioff zone. They differentiated at
a shallow level before being emplaced. The higher-potash intrusive rocks
of the Central and Southern Baining Mountains originated from farther
down the Benioff zone. J

The rock classification used here is that of Johannsen (1931),
and differs from that of Macnab (1970) in that modal quartz in excess
of 10% characterizes tonalite and granodiorite, as distinct from gabbro/
diorite and mangerite. Some of the rocks named tonalite in Table 1
would be classified as diorite in Macnab's scheme.

DETAILED GEOLOGY AND PETROGRAPHY (Table 1).

1. Larger Intrusive Bodies

Sai intrusives

The 20 km2 intrusion in the south branch of the Sai River
(151044'E, 5°05'S) is a complex of plutonic rocks that range in compos-'
ition from granodiorite to gabbro. Gabbro, granodiorite and dolerite
also occur in the nearby southeast branch of the Sai River. These
rocks have intruded basic volcanic rudites (mainly agglomerate) of the
Baining Volcanics.

The northern part of the intrusive mass in the southern branch
consists of tonalite, and minor diorite and granodiorite. The southern
and larger part of the complex appears to be entirely coarse-grained
gabbro and associated dolerite and basalt dykes. The contact between
the tonalite-diorite and gabbro bodies is sharp, but the extremely poor
outcrop provided no other information on internal features of the complex.
Basic dykes are common in the upper headwaters of this branch of the
Sai River.
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Fifteen specimens from the Sai River intrusives were examined
in thin section. The tonalite is coarse-grained, and consists of
calcic andesine, quartz, green-brown hornblende with corroded augite
cores, biotite, and minor magnetite. Some specimens contain up to 9%
interstitial orthoclase. Apatite is in trace amounts, and there is
minor alteration of biotite to chlorite, and of hornblende to fibrous
actinolite, The diorite is similar to the tonalite except that it
contains 5% or less quartz. The granodiorite (54NG0047) is a sheared,
leucocratic rock containing andesine, quartz, orthoclase, minor horn-
blende with relict augite cores, and a little biotite and magnetite.
The gabbro in the southern part of the complex consists of labradorite
or bytownite, hornblende (which mantles and corrodes pyroxene), augite,
and magnetite. One specimen has a subophitic texture, and contains 5%
hypersthene; the pyroxenes are heavily altered to actinolite, mica,
serpentine, and prehnite. Specimens from thé southeast branch of the
Sai are a hypersthene-augite dolerite which contains pseudomorphs after
olivine, hornblende-2 pyroxene gabbro with a trace of biotite, and an
altered leucocratic hornblende granodiorite. The pyroxene of the gabbro
is mantled and corroded by hornblende (Fig. 2).

Pyrite and traces of chalcopyrite occur in some specimens of
tonalite from the northern part of the intrusive complex in the south
branch of the Sai River,

Iso intrusives

A compos1te mass of tonalite and gabbro in the headwaters o7
the Iso River (151 43'E, 5 10'S), where the country rocks are volcanic
rudite and lava of the Baining Volcanics. Specimens collected from the
area include biotite-hornblende tonalite, hornblende tonalite, and
altered pyroxene gabbro with a subophitic texture. Plagioclase in the
gabbro is partly altered to sericite and prehnite; the: pyroxene is
partly replaced by actinolite and chlorite. Some or most of the altered
pyroxene may have been orthopyroxene.

Lemkong Diorite

4 body of diorite and minor adamelllte and g abbro crops out in
the upper reaches of the Lemkong River (151°52'E, 5°10!'S); it intrudes
basic volcanic rudite and lava of the Baining Volcanics. The northern
part of the intrusion is close to the Wide Bay Fault, and is strongly
sheared and fractured. Intrusive relationships in this area are complex:
numerous apophyses and dykes of diorite penetrate hornfelsed basic
volcanic rocks.

Specimens (Table 1) include four of hornblende diorite, one of
augite-hornblende adamellite, and one of augite gabbro. Biotite occurs
in two of the diorite specimens (54NG1061A & B), and augite occurs-as
corroded cores in hornblende in the other two (54NG1061B and 10634).
Micrographic intergrowths of quartz and orthoclase occur interstitially
in 54¥G1063A. The adamellite consists of calcic andesine, augite mantled
and corroded by hornblende and actinolite, and intersertal patches of
micrographic quartz and orthoclase,
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Uasilau Tonalite

Uasilau Tonalite is the name proposed for a pluton consisting
of tonaliteyand minor diorite, dolerite dykes,and peripheral andesite,
which crops out in the Evili, Ala, and Gavuvu Rivers south of Bangula
Bay. The name is derived from the large village of Uasilau (150 55'E,
5°35!S) on the banks of the Evili River. Plutonic rocks occupy most
of. the catchment areas of the Ala and Evili Rivers, and extend into the
middle Gavuvu and upper Torlu Rivers. They intrude andesitic and
basaltic agglomerate, lava, tuff, and derived sediments of the Baining
Volcanics. Mackenzie (1967a) noted that many of the intrusive-country
rock contacts are straight, and concluded that they are probably faulted.
This conclusion was verified by our mapping, which revealed the presence
of faults on two sides of the complex, and within it. Shearing is common
in the marginal parts of the intrusion.

The Uasilau area, particularly the headwaters of the Evili River,
was the target for detailed geochemical prospecting of Conzinc Riotinto
of Australia (Mackenzie, 1967a; Gibbs, 1968a). Mapping by this company
outlined a complex zone of granodiorite, andesite :(possibly at least
partly Baining Volcanics), microdiorite, gabbro, and altered pyritic
rhyolites in the Ev111 River area, along the northeast side of the
intrusive mass.

Of fifteen specimens of Uasilau Tonalite examined in thin section,
twelve are tonalite; the others are diorite, dolerite, and basalt. The
tonalite is coarse-grained and leucocratic, and consists mainly of andes-
ine, quartz, and brownish-green hornblende. Biotite occurs in nine of the
tonalite specimens, and is altered in various degrees to chlorite, epidote,
and brookite (leucoxene). Ragged, corroded augite mantled by hornblende
occurs in three of the biotite-bearing tonalite specimens, and in the
diorite. One of the tonalite samples (54NG1099) has been metamorphosed
to an assemblage of albite, quartz, epidote, chlorite, actinolite, seric-
ite, magnetite, sphene, and leucoxene. This specimen was collected from
a sheared and highly jointed outcrop near the confluence of the Ala and
Evili Rivers. The basalt is a fine-grained porphyritic rock made up of
labradorite, augite, pseudomorphs of chlorite and sericite after olivine,
a little quartz and magnetite, and patches of secondary calcite.

Torlu Tonalite

The Torlu Tonalite, which derives its name from the Torlu River
(151°05'E, 5°44'S) in the western Nakanai Mountains, is similar in most
respects to the Uasilau Tonalite. It crops out in the middle and upper
reaches of the Torlu River, and in the Ua River, and intrudes volcanic
rudite (agglomerate), tuff, andesitic and basaltic lavas, volcanolithic
sediments, and volcanic breccia of the upper Eocene Baining volcanics.
In the Torlu River, the Baining volcanics have been hornfelsed over a
zone several hundred metres wide, and the river has cut a deep; steep~
sided gorge in the hornfels, which is harder than the surrounding rocks.
The Tonalite is deeply weathered, and outcrop is scarce; contacts with
the Baining Volcanics were not seen.
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The bulk of the Torlu Tonalite is biotite-hornblende tonalite,
which is associated with minor amounts of gabbro and diorite. Pyrite
is common along joint surfaces in all rock types, and in places is
accompanied by a trace of chalcopyrite. Small amounts of chalcocite,
malachite, and azurite were detected in stream pebbles. Sulphide
mineralization appears to be associated with hydrothermal alteration
and recrystallization which have produced quartz-plagioclase mosaics,
and chlorite and epidote (after ferromagnesian minerals).

Sixteen specimens of Torlu Tonalite were examined in thin
section. Of these, eight are of biotite-hornblende tonalite (one
contains 2-3% corroded augite in hornblende), three are of hornblende
tonalite, one is a biotite tonalite, three are of pyroxene~bearing
gabbro, and one is a biotite-hornblende-2 pyroxere diorite. Biotite
is present in eight tonalite specimens, and is partly chloritized or
recrystallized in most of these. Up to 2% interstitial orthoclase is
present in four of the specimens of biotite-bearing tonalite. Relict,
corroded augite grains mantled by hornblende are present in 51NG0512,
The gabbro is medium-grained, moderately melanocratic, and altered to
various degrees. It consists of labradorite or bytownite (up to An 0)
augite (mantled and corroded by hornblende in two specimens), magne%- ’
ite, and accessory apatite and sphene. One of the gabbro specimens
contains 3% hypersthene (mantled by hornblende) and 1-2% interstitial
quartz. Specimen 51NG2513, from a dyke in the headwaters of the Torlu
River, is an altered garnet-pyroxene gabbro in which large, ragged and
corroded pale brown-pink garnet grains mantled by augite are set in a
mass of calcic plagioclase, tremolite-actinolite, epidote and calcite
after pyroxene, and small augite crystals. The altered pyroxene may
originally have been hypersthene. The single diorite sample (51NG1034B)
is fine to medium-grained, and consists of andesine, quartz, augite,
hornblende (which has partly replaced augite, and is largely replaced
by actinolite), and partly chloritized biotite. Opaque grains (magnet-
ite?) and accessory apatite and zircon make up about 2-3% of the rock.

Wala Gabbro

Wala Gabbro is the name proposed for a group of gabbro and
diorite intrusions that crop out near the middle reaches of the Wala
River (150°41'E, 5°53'S), a tributary of the Ania River. The form and
extent of the intrusive bodies is incompletely known, because outcrop
is scarce, and the area is partly covered by late.: Tertiary rhyolitic
ash (Ania Tuff). The intrusions are probably small and grouped closely
together. They intrude basalt, tuff, and volcanolithic sediments of
the Baining Volcanics. Hornfelsed basalt is common in stream float,
but was not recognized in outcrop because of deep weathering.

The Wala Gabbro is dominantly gabbro, with lesser diorite, and
minor tonalite and porphyritic andesite. The rocks are mostly coarse
to medium-grained and closely jointed (5 to 20 cm). Pyrite is abundant
in some localities, and some is accompanied by rare chalcopyrite. The
gabbro commonly has a subophitic texture, and consists of labradorite
or sodic bytownite (65-75%), brown-green hornblende, which has mantled
and corroded augite and hypersthene grains, magnetite, and accessory
sphene and/or apatite. Three specimens of gabbro contain 1% to T% o
quartz; three others contain about 1% altered olivine. There are -: -
various degrees of alteration of ferromagnesian minerals to actinolite
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and chlorite. The diorite is fine to medium-grained, has a subidio-
morphic granular texture, and cortains calcic andesine (65-75%), .
brownish-green hornblende (7-20%), magnetite (1-2%), and accessory
sphene and/or apatite. Interstitial quartz (1-10%) is present in
three specimens; one of these (51NG138B) contains small amounts of
augite and hypersthene which are mantled and corroded by hornblende;
another (51NG2000) contains 2-3% augite as relict cores in horn-
blende. Secondary actinolite and chlorite are present in various
amounts, replacing hornblende, pyroxene, and in one specimen (1938B),
biotite. A hornblende andesite and an olivine-2 pyroxene andesite
collected in the Wala River area, and considered to be fine-grained:
porphyritic equivalents of the diorites are listed in Table 1
(51NG0575A, 2559B). Specimen 51NG1040F is leucocratic biotite-
hornblende tonalite (10-12% quartz) which contains 1-2% relict augite
enclosed in partly recrystallized hornblende.

Kulu intrusives

~ A large area of inadequately mapped plutonic and associated
volcanic rocks is exposed in the headwaters and middle reaches of
the Kulu and Daluavu Rivers, south of the Willaumez Peninsula. In
the course of investigating stream-sediment copper anomalies in the
area, Conzinc Riotinto of Australia outlined three main plutonic
bodies (Mackenzie, 1967b; Gibbs, 1968b): an area of 'granite' to the
south in the Whiteman Range, and area of 'granodiorite! and 'granitet
to the north, and, farther south, small, irregular intrusions of
'diorite! and 'gabbro' and some areas of 'rhyolite' ard 'andesite!'.
Sulphide minerals are present in all but the 'granites'. Stream
sediment anomalies led to the location of two areas of high soil
copper values (up to 13,000 ppm). These areas were drilled to
depths of 300 m, but no economic concentrations of minerals were
intersected.

Specimens collected from the Kulu Intrusives during our
survey include porphyritic hornblende-augite andesite or micro-
diorite, altered hornblende~biotite dacite, altered hornblende and-
esite, and biotite-hornblende tonalite. The identification of
granite and granodiorite by Conzinc Riotinto is largely based on
hand specimen and drill cutting examination. It is likely that most
of the sulphide-free rocks are leucocratic tonalites.

2. Smaller Intrusive Bodies

Small stocks and associated dykes of tonalite, diorite,
gabbro, and granodiorite occur in the following areas.

Ip River (151 50'E, 5 05'S)

Specimens of hornblende tonalite, altered hornblende-augite
gabbro with a subophitic texture, and hornblende diorite (with 5~ %
poikilitic orthoclase) were collected from float in the lower reaches
of the Ip River. Similar float was noted in the upper reaches of
the Ip River and one of its tributaries, where presumably the intrus-
ive rocks crop out.



Lula River (150 31'E, 6 10!'S)

Extensive outcrops of gabbro, tonalite, and minor diorite
occur in and near the Lula River, on the central south coast of New
Britain. The name Lula Gabbro is proposed for these rocks, which
intrude tuff, lava, and volcanic breccia of the Baining Volcanics,
Outcrop width is at least 5 km along the river.

Of eleven specimens of Lula Gabbro examined in thin section,
six were identified as gabbro, four as tonalite, and one as diorite.
The gabbro is medium to coarse-grained, and consists of labradorite
(60-70%), hornblende (2-20%), quartz (1-20%), and relict clinopyrox-
ene (except in 52NG0O508, which contains 5% pyrite) and orthopyroxene
(except 0508 and 0510) mantled by hornblende. Two of the 2-pyroxene
gabbro specimens also contain small amounts of biotite. The tonalite
consists of andesine and or labradorite, quartz (15-35%), green
hornblende (3-12%), and biotite (1-2%). One specimen of tonalite
contains 2-3% clinopyroxene and orthopyroxene; another, a fine-grained
variety, contains 3% augite. The diorite consists of andesine, horn-
blende with ragged cores of augite, interstitial quartz, and a trace
of biotite. Magnetite (1-3%) and accessory apatite occur in all
samples from the Lula Gabbro; sphene and zircon are less common access-

ories. Chlorite, epidote, and actinolite are common secondary minerals,

replacing hornblende, biotite and in one specimen, augite.

Lae branch, Metelen River (150°25'E, 5°521S)

A specimen of biotite-quartz-hornblende mangerite was coll-
ected from the Lae River, but the extent and composition of the
intrusive body are poorly known. The boundax&:on Figure 1 is based
largely on airphotograph interpretation.

Johanna River (150°03'E, 5°57ts)

Large dykes and small stocks of plutonic rocks intrude massive
volcanic rudite and breccia, tuff, and lava of the Baining Volcanics
in the headwaters of the Johanna River, in the Whiteman Range. Horn-
felsing has been extensive, and float of plutonic rocks is abundant
in the streams, but the extent and form of the intrusive bodies are
poorly known. Specimens collected from the Johanna River include
hornblende granodiorite, quartz-2 pyroxene gabbro, and quartz-augite-
hornblende diorite. All are altered in various degrees to actinolite,
chlorite, epidote, and calcite. The granodiorite contains large
patches of micrographically intergrown quartz and orthoclase (Fig., 3),
and some specimeris are markedly porphyritic. One (51NG2569) contains
acicular crystals of hornblende up to 3 cm long; another- contains
plagioclase phenocrysts up to 1.5 cm long. ‘

3. Minor intrusive bodies

Small dykes and sills of basic to intermediate rocks intrude
the Baining Volcanics in many areas of New Britain (Table 1). The
majority of these intrusions are dykes of pyroxene dolerite, micro-
gabbro, and gabbro; less common are tonalite, baslat, andesite, and
diorite.
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Aplite occurs in the Matlip River (Wide Bay), granodiorite
with micrographic texture in the Awio River, dacite in the Mucas River,
and a biotite-quartz-hornblende mangerite in the Iglik River. A
microgabbro (52NG1009) from the Amgen River contains small, partly
altered grains of pigeonite (near-uniaxial), some of which-has partly
reverted to subcalcic augite and hypersthene, and fresh, colourless,
low-2V augite. Electrcn microprobe analyses of pigeonite and augite
grains in this specimen by R.N. England show (Fig. 4) that they are
close to the pyroxene trends of Brown (1968), and to the coexisting
pyro§ene pairs from Skaergaard (Brown, 1957), and Stillwater (Hess,
1960

Approximate molecular formulae for the two pyroxenes
(6 determinations) are:

%E %y, 011 Xo.001 ©%0.218 Foo.657 M€1.095 T 10,009 #10.049 511,978 ©

pigeoniteg N25.005 Xo.001 C20,231 Fe S+575 "84 171 0,008 *o.049 S11.966 %6

( ¥ay 508 K0.002 %0,124 T€0.563 81,259 T0,007 40,049 S11.980 %

§ ¥ay,022 %o.001 20,736 Fe0.419 M85, 815 Tio.o15 Ao 123 814,903 O

augite E Neo.022 %o.001 ®20,755 "0.405 80,822 T0.024 Ho.113 11,892 O
( Na K Ca Al

0.020 X0.001 ©®0.748 e0.395 Mgy.825 T10.018 o, 121 511,901 ©

The augite analyses show a slight excess of cations over oxygen
when compared to the i%eal pyroxene., This is probably because silica
values are low, and Fe +, which probably occurs in significant gquant-~-
ities in the augite but not in the pigeonite, was not determined. The
occurrence of pigeonite in a medium-grained dyke rock indicates tholei-
itic chemical tendencies, crystallization at temperatures of 1020°C or
higher (Brown, 1968), and rapid chilling after crystallization.

4. Younger Intrusives

Toki Andesite

Toki Andesite is the name proposed for stocks of porphyritic
andesite and microdiorite which form small (3 km) rounded hills near
the Toki River, south of Open Bay (151°31'E, 5°05'S). The andesite
intrudes lower Tf stage Jacquinot Limestone, and was thought to be
related to the Quaternary to Recent volcano, Mount Ulawun. However,
unlike any specimens from Mount Ulawun, the Toki Andesite contains
hornblende, and is slightly to moderately altered. On the grounds of
intrusive relationships and state of preservation, the andesite is
considered to be late Miocene or Pliocene.

Specimens from the Toki Andesite are strongly porphyritic
hornblende andesites which contain strongly zoned andesine, and green
hornblende phenocrysts. In 54NGO517 and 0519, the hornblende has
corroded augite cores, and in 54NG0539 and 0540 it is accompanied by
pale green mica, and muscovite, respectively. The groundmass is a
fine~grained mosaic of plagioclase, small hornbiende crystals, and
magnetite, with a trace of quartz in one specimen. Secondary leuc~
oxene (fine-grained anatase or brookite) is abundant in all but

54NGO517.
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ﬂBI.E}. ESTIUATED EODES OF SAMPLES OF INTRUSIVE ROCKS,

3 ; ’ . ) P n P% ocla.ée Ortho-| Qtz [Hbl.|Aug. | Byper-|Biotite) Opa.sue s| Accessaries |Other rinary Seccnda:."y
o T - ynmbei' ty/Sm‘ipl.e Bock typé % | Comp. |clase | % | % | # |sthene| % 2 Mineral] # - | Qinerals ninerals o Remarks
: Soaal g i ‘ : E % o % . 2 noil ~| 7. |uineral ¢ [Hineral Z el A
. Sai .River (151°46'E, 5°05°S) A;:'gijte-‘biotite—hom- 70 Anéo_3;, 10 | 571 5 1" 5 -|2(at)* | apatite|trace - |caleite trace|Augite foms corroded cores. in
— SANGOOALA - blende tonalite 3 ; ‘ - hornblende - E b

00418 - - Augite-quartz-horn- |75-80 An47 _48 < - 5 -5 2 | 8 1(mt) L £ N Chlorite |tr. |iugite forms corroded coresin horn- -

: i . blende-biotite . i ’ ] 3 ’ F o blende and biotite. :
diorite . I v

0042 Biotite-quartz-horn-| 80 An42 5 10 jtr. 3 1(mt) "oty ' |Biotite intergrown with hornblende.
blende diorite : : . ] Relict sugite cores in hornblende.

0043 Biotite-hornblende- | 63 An35 5 15 10 |tr. | 5 1-2(mt) " 1. < . Chlarite |tr. " o " " e
tonalite B 4 ¢ : 1 L g @ ’

0044 . Biotite-hornblende {65-70 An35 1 15 10 jtr. .3 1—_2(mt, " tx. - Actinolite|1-2 L s " " "

8 tonalite : ] DY)+ ; a :
0045 Biotite-hornblende | 55 |4n,, 1 {20 | 10 {¢r. 56 |2(ut, U Chlorite |{x. " " n " "
2 tonalite e I ’ ry)

0047 Augite~biotite-horn- |50-55 20 20 3 1 2 1 - i tr. ’ Actinolite|tr. Sheared.
blende granodiorite ) ' . . )

0048 Augite-hornblende 75-80 An67 10 7 o oes 3(mt?) n tr. Actinolite|tr. |Corroded augite cores in hornblende.

. gabbro .

0049 Hornblende-gugite 63 A.n.” 3115 5 . 3(mt?) . Actinolite,mica. Sﬁ'bophitic texture.
gabbro z 3 _Serpentine;prehm te [ )

25484 (Biotite-)quartz- 80 An51 2-3 ] 15 | tx, 1 1-2(mt)|Sphene |tr. . Chlorite Corroded augite grains in hormblende
hornblende gabbro . . o Epidote Biotite altered to chlorite,epidote,
diorite - § etc., : :

25488 RBiotite-hornblende €5 Ansl ) 20 10 3-5 1(mt) X Chloritel after|Subophitic texture.

i tonalite Zpidote biot-|Biotite partly chloritized.
: = d g ite 3
. ] . (tz)
2603 Olivine(?)-2 pyrox- |45-50 15-20{10-15 5 |3(mt) [Apatiteltr. . Actinolite| 5. |Olivine(?) pseudemorphosed by chlor-
ene dolerite ’ . ; Chlorite 5 ite, biotite, and muscovite; pyrox-
: . “Jiuscovite 2 ene partly altered to actinolite.
. ( . ; _ Biotite [2-3 '
'5( 2606 (Biotite-)hornblende | 70 A.us."ss 5 5| 7-10 Hr. 3(mt) , Actinolite "3 |Eyraxene mantled by hornblende.
g , -2 pyroxene gabbro : . tr(py) Chlorite 1 ]
8 (26104 ‘| Altered leucocratic |50 |in,. 7-8 |30 2 2(mt) |Sphene |tr. Chlorite 5 }Quartz and orthoclase in recrys-
hornblende grano- ; o ] Actinolite| 1 tallized mosaic pattern
diorite 3 5 Epidote 1 5
. J ’ 5l | . Calcite 2.
(26108 (Biotite-)hornblended 70 1 | 7-8|10-12] 5-7 1 1(mt) o ) & Hormblende mantles and corrodes ;
oo T : 2 pyroxene gabbro 5 ’ ] : pyroxene. ‘

'mt - magnetite.
+py - pyrite.
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1. LARGER TNTRUSIVE BOIIES (Comt.) - --y
Plagi ocla.;ae Ortho-| Qtz [Bbl. |Aug. [Hyper-|Biotite uesf Accessories |Other primary| Secondary
Intr:usionﬁ:bc:rli ty/Sanple Bock type % [Comp. |clase | % | % % |sthene| & ; [Lineral minerals | minerals Remarks
: % % fineral #% [Wineral | &
Iso River (151°33'E, 5°10'S) |Biotite-hormblemde | 70 An4° 20 |5 2 tr(mt) | Sphene {trace Chlorite |trace |[Hornmblende-sbiotite 4 chlorite
54KEG0O019 tonalite Apatite|tr.
0021 Biotite-hornblende. | 75 An5° 15 5 2 tr(mt) | Zircon |trace Chlorite |trace|Biotite vecrystallized and partly
: Anatase |tr. | replaced by chlorite, anatase/
Actinolite|tr. sphene. '
15174 Altered pyroxene 75 tr. 15 1 3(zt) “lact. 3, Chl.2 Subophitic texture; px altered to
gabbro Ser.lg Pr.tr{ act.chl., plag. to ser., prehnite
25154 Biotite-hornblernde 60+ An52 2 25 |7-8 9 2(mt) ‘Zircon | trace Ebidote trace )
tonalite ' '
25158 Hornblende tonalite | 55+ | Ang, 2 |15-20] 10 3(mt) |zircon |trace cnl.s, Ep.1,
: Apatite| tx. Leuc., €1 Calc.
trece
2515C Altered é::p‘.te 75 tr. 15 1 3(mt) Act.3, Chl.2|Suborhitic texture; mx altered to
gabhro Ser.l, act.chl., plag. to ser., rrehnite
Lemlong Diorite(151%521%,5° |
h - : i0's) |- I - &
o 54HG1061A (Biotite-)hor_:n— 70 15-20 5 2(mt) Veinlets of quartz ard albite,
L _blende diorite Altered, partly recrystallized..
1061B Biotite-augite-homn-| 65 3 15 |5 2 |2(mt) inch more altered, fractured and
. blende diorite ' : recrystallized than A.
10634 - Quartz-augite-horn- | 60 5 5 {20 (7 2(mt) Gtz and Or. gravhically intergrown;
blende diorite ‘tug. partly mantled by hornblende.
10638 Augite-hornblende 30 An4o 29 30 5 5 1(mt) |[Apatite|trace Qtz and Or. cally intergrown;
adarellite(grano- augite corroded cores in hbl.; hbl,
pore) ) largely recrystallized to act.(?)
1063C Augite gabhro 55 An65 20 5(mt) |Apatite|trace Actinolite| 15 |Partly uralitized. -
) : Leucaxene i
C Epidote 1-2
3063D Quartz~hornblende
diorite with quartz
-bornblende ande-
site/dolerite
inclusion.
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1. LARGFR INTRUSIVE BODIES (Qnt.! 3
Intrusion/Locality/Sample Rock Plagioclase [Ortho-| Qtz {Hbl.| Aug.|Byper-|Biotite|Opaques| Accessories {Other primary Secondary
mumber type % |[Comp. [clase % | % % |sthene] % @ . P minerals minerals Bemarks
% % Magcal ifineral #|tineral Z
Uagilay Tonalite  (150755'E _
, 5°3515)
51NGOO53F (Biotite-)hornblende| 60 dng 2 30 4 (2) |1(mt) Chlarite 2 |Biotite replaced by chlorite
tonalite 3 G Actinolite] 3 |Formblerde rartly replaced by act,
1052 Hornblende micro-  |25-30|Alb- 25 3 . 1(mt) |Sphene ftrace Ep.15. Chl. 5| etemorphosed
tonalite ite Act.5 Ser, s
3 i 1.2
Leuc, trace
1053 Altered hornblende |70-75|Ande- 5 2(mt) Act.15, Crl,llAltered or —etazorphosed.
dolerite sine . Ep.tr. Leu.l
Ser.tr.
10534 Biotite-hornblende | 45 An4o 2 40 7 |t=. 1(=t) |Sthere |trace| - |Cnlorite ¢ |Biotite psevéamorphed by chlorite
tonalite ’ Apatite {tr. Zrookite |irzce + brookite + eridote.
N Zircon |tr. ‘Tpicdote t=,
1053B Biotite-hornblende 65 20 10 il 1(mt) |Sthene [trace Chlarite 2 |Bictite largely pseudcmorphed by
tonalite Apatite |tr. Brookite |[tr. chlorite. e¢f. A.
o Zpidote tr.
1053C Quartz-hornblende 75 10 512 1(zt) |Apatite| 1 tinolite| 3 |Cozroded augite cores ir rormblerde.
diorite Hormblende partly rerl.by ectincliig
1C53D leucocratic horn- 75-80] Ande-~ 1 15-20 Chl,3, Calel) . N
blende tonalite sine CL2 th#.i Afker harnblende.
1054 (Biotite?-)korn- 65 An35+ 12 | 15 [tr. 1(mt) |Srhene [tr. Chlorite 2-3 |Biotite pseufacorrhed by chlorite,
) tlende topalite Apatite|tr. Augite cores in horntlende.
1055 (Riotite?-) horp- 7C | 4nde- 2-3 15 |7-8 1(zt} |Sthene [trace Chlcrite() 2
blende tonalite sine Apatite|tr. Brookite(?) |tr. i ; AR
Zircon |tr. Epidote 5, DPseudomorrhing biotite.
Calcite tr.
1063 Sor itic(oliv- 65 An65 2-3 10 3(=t) Sericite 4~5 {ifter olivine
ine-)augite basalt ) Calcite 5 |2erl. gro-rd-ass, Tx.; veinlets
Chlorite T {(ifter olivire, groundcess
1099 Zomblende tonalite |Sheared and partially altered to actinolite + magnetite + epidote (bbl), sericite (plag.).
2661A Biotite~hornblende 70 An4o 2 15-20] 5 |[trace ' 3 1(mt?) |aratite|trace Cklorite 1 |Biotite partly ckhloritized.
tonalite Zpidote trace|Relict augite cares ir hernblende
26613 Hiotite~hornblende 65 An50+ 15 2 |10 1 4(mt?) |ivatite [trace Chlorite |[trece|iugite partly vepl.by act.,kbl.bi.,
augite tonalite Sphene jtrace Actinolite |tx. opagues., 3iotite pertly chioritized
2661C Angite-biotite- ? |4ng, 20 215 ? 2(zt) |Apatite |trace . {Chlorite 1-2 |Biotite 607 chloritized
borcblende tonalite Zpidote <1 |Augite cores in hernblende
26624 Augite-hiotite-born-| 55 ADSB-SO 1 30 1011 tr(at) |Sprere :l:raI:e ictinolite [trace|Overgrowtks and repl. hornblende.
blende tonalite. Chlorite 2; After biotite .
Zpidote g : °




" 1. J4RGER TNTRUSIVE BODIES (Cont.) = .4
oclase | Ortho-| Qtz |Hbl.) Aug, |Hyper-|Biotite] Opaques|Accessories | Other primary] Secondary
Intnzsipnﬁ;:g;lit‘y/ Semple. Bock type Camp. clase 4 | % |sthene % % Hineral| % minerals minerals Remarks
’ % % liinerals  {{liveral | ¢
Torlu Tonalite (151:05'}35 .
544's g . : ’
i 2 20| 15 2-3 5 2(mt) |Apatite{tr. Actinolite] 2 Hornblende partially uralitizedj
SUROF1S R | S [y Sphene |tr... Chlorite |+r, | roek sheared; biotite partly re-
——— : . crystallized,
10214 Biotite-hornblende . |60-65 An6o 1.2 15| 10 tr. |2(py?) |Apatite|tr. Chlorite 5 Coarse-grained, Biotite largely
tonalite . Actinolite{ 1 chloritized;hornblende partially
Sphene 1 replaced by actinolite.
) Epidote <1
1021B Quartz-2 pyroxene- 70+ An52+ 1.2 | 12 }5-6 3 2(ot) |Apatite]tr. Actinolitel 1-2 Corroded cares of augite in h'blende
hornblende gabbro . Sthene [tr. ’ Epidote tr. Hornblende partly recry.to actinolite]
1021C Hormblende tonalite | 65 A.n37 10 ( 20 3(mt?) | Apatite|tr. Actinolite] 1-2 Bbl, partly recrystellized to act,
Sphene |tr. Brookite |tr.
032 Bigzi;;*e‘mmeme g0 A 10| 15 . 5 3(‘”’;' Sphene |tz. Chlorite | 2 | Biotite partly chloritized.
—_— w 1Apatite|tr. Muscovite | tr. Relict asugite cores in hornblende.
Dpidote tr.,
1032 Biotite~hornblende 60 Aa4o 1-2 20 | 10 3 2 Apatite|tr. Chlorite 2 Biotite partly chloritiged.
tonalite . Sphepe |[tr. Epidote tx. Inclusion of gtz-san-bi-hbl,
Brookite |tr. diorite
1033 Biotite~hornblende 65 A‘“40 i 20 {5-7 3 1.2 Apatite|tr. Chlorite 1 Biotite partly chloritized.
tonalite Sphene [tr. Brookite |tr,
Zircon |tr. Sericite |tr,
10344 Biotite-~-hornblende 65 {Ande- 2 17-18] 10 2-3 1(mt?) | Apatite|tz. Chlorite 2 Biotite partly chloritized.
tonalite sine Sphene {tr. Calcite tr.
. Sericite |1-2
Epidote |tr.
1034B Riotite-hornblende 70 |Ande- 511-2 | 5 1 1-2 2(mt?) |Apatite|tr. Chlorite <1 Hornblende largely replaced by
-2 pyroxene diorite sipe Zircon Actinolite| 5 - actinolite; aug. partly repl. by
hbl., partly by actinolite.
1034C Biotite-hornblerde {45-50 An40 304} 15 3 1-2 Apatite|tr. Chlorite |tr. Biotite recrystallized & interleaved
: tonalite . Zircon |tr. Yuscovite |tr. with muscovite and chlorite.
Sphene |tr. Hornblende recrystallized.
1034D Riotite-hornblende 65 An45 18 | 15 |tx. ; 3-5 2(mt?) |Apatite . Chlorite ! Relict augite cores in hornblende;
toralite . Epidote 1 ‘hornblende partly recryst. to act- .8
Actinolite|2-3 inolite,biotite partly chloritized. -
1034E Hornblende micro- 55 An40(?) 30 | 10 tr. 2 Apatite|tx. Chlorite |tr. Biotite partly chloritized.
tonalite . Sericite |{tr. - " s
2513 Garnet-pyroxene Consists of plagioclase, pale hrown garnet mantled and corroded by augite, augite crystals, and m:ch secondary epidoté, calcite and
gabbro(?) tremolite-actinolite. ]
25184 Biotite tonalite 75 lang, 12-15 ’ 5 |i(mt) |Apatiteltr. ’ Chlorite 1 | Biotite, partly chloritized.
2518B Augite-hornblende 75 |4ng, 20 Q-2 3(mt) |Apatiteftr. f Chlorite |[tx. Corroded asugite cores in hornblende
2519 i Altered hornblende |Recrystellized mosaic of quartz, plagioclase (same relict phenocrysts), chlarite and epidote (after hornblende), and opaque grains (mostly
tonalite pyrite). Eydrothermally altered.

~
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1. LARGER INTAUSIVE BODIES (Cont.) 5
: < i i {7 Secondary
Intrusion/Locality/Sampl Plagioclase |Ortho-| Horn- Augi Hyper-| Bio- Accessaries O"her_prim- e Tt
e number t'y/ e Rock type ) 4 “Comp. clase & 4 Z| blende % te sthene| tite :IE‘%"BS Lineral | % ary ninerals ilirerals
% % , Wireral | # | Mareral | 7
= ) l o
Fala (Gabhro (151041'2
5347 J
510G 0574 Hornblende-2 pyroxene- { 70 g, 3-4 {10-122 5 1-2(mt) | Apetite |tr.|Olivine | 1 |Actinolite| 3 |Byroxene pertly altered.
nicrogabbro - ’ (?) Chlorite 2 |Subovhitic texture.
- « awp Paong - s luscovite | tr.
05754 (Olivipe~) 2 pyroxene 60 |Andesine 1 2-3 10 5 Olivine | 1 |Actinolite] 5 |Pyroxene partly altered to actinolite,
andesite porphyry - ) Biotite 2-3| + biotite + opagues. Plag.-qtz incln.
0575B Hornblende-2 pyroxene 70 Anss’ 2-3 10 2-3 5(mt) Olivine | 2 |Actinolite| 1-2{Clivine largely altered. Ovhitic
- | gabbro ‘ . (?) texture .
0580G Eornblende microdiorite| Consists of plagioclase, actinolite_ and chlorite (after hornblende), quartz, relict hornblende, and magnetite.
porphyTy. 4 .
0580H Hornblende-pyroxene Altered to actinolite, epidote, and chlorite.
gabbro
1037 Uralitized hornblende- | 70 Ang, 5 2-3 3 2(mt) Actinolite| 15|Subophitic texture.
pyroxene gabbro
1038B 2 pyroxene-quartz- 65 An45_50 7 15 3-4 1 2(mt) Apatite | tr. Chlorite 2|Corroded pyroxere cores in hornblende;
hornblende diorite Sphene | tr. Brookite |tr.]| chlorite revlacirg biotite and some
, Tridote tr.| norzblende.
10380 2 pyroxene-quartz- .65+ |dng, oo 7 15 3 2 2(at,ry, | Sphene | fr. Chlorite 1|Biotite pseudomorthed by chlorite;
hornblende gabbro CC*.henS L Actinolite] <€1| hbl.zartly alt.to chl.+act.Subothitic
1038D Aplite . Consists of plagioclase, quartz, orthoclase, pyrite, epidote, actinolite, and zircon or brookite. :
1039 2 pyroxene-hornblende 75 An.” 15 4 2 2(Ti-mt) | Apatite |4r. Spidote tr.|Relict pyroxene cores in rcrrblende
-gabbro Subopnitic texture.
10408 {uartz-hornblende &) An38_40 10- 7-10 3 1-2(mt) Apatite | <1 Eelict auvgite cores in hormblende.
diorite ;
1040D Quartz-hornblende- 65+ .‘m72 1-2 4-5 8-10 8-10[tr. |1(mt) Sphene | tr, Zctinolite| 2-3|0Clivine replaced by muscovite: horn-
2 pyroxene gabbro %3_52) Muscovite | 1-2 blende vartly rexl. by sct. & biot,
1040E RBiotite-hornblende 75~80 An50 1C~12 7 1.2 tr. {1 Apatite |tr. } Epidote tr.|Relict augite cores in horntlende
tonalite i
2000 Quartz-augite-horn- 70 |Andesine 3 20 2-3 1-2(mt) |Apatite | tr. i Actinolitef tr.|Relict augite cores in hornblende;
blende diorite - Sphene | tr. : hornblernde partly alt. tc actinclite.
25514 Hornbiende diorite ? 1 ? 1-2(zt Apatite |tr. Calcite 1|Eornblende slightly altered (zctino-
porphyry |&ctinolite| tr.| litized
25524 Hornbiende-2 pyroxene | 70 An.m 5 10 10 3(Ti-mt?) Olivine [tr.|Chlorite |tr.]Clivine(?) pseudomorthed by chlorite
gabhro (?) and opagues.
25545 Hornblende diorite Fresh hornblende, altered plagioclase.
porphyry
25594 Augite-hornblende 65 An44 15 15 1 tr. (2(zt) Apatite | tz. Zpidote tr.|Recrystallized hornblende largely re-
tonalite . iuscovite | tr.| rtlaced augite.
——— Chlorite |tr.
25598 Hornblende andesite 70 5 10 3{mt) Apatite | tr. Lctinolitej 1C{Eornblende partially recrysteilized to
vorphyry EZpidote 2| ectirolite.
Kulu River (150°%,5840'S)
498G 2501D Porphyritic hornblende-
augite andesite/microdicrite.
25012 Altered horrblende-biotite dacite.
2502 Altered hornblende andesite.
Daluavu Biver (15006'S
5743's .
498G 2556 Biotite-hornblende 60 A::37 1-2 20 10 5  |2(mt?) Sphene | tr. Chlarite 3| Biotite 60% chloritized.
tonalite . (Mie- Apatite | tr. Epidote ]
rocl.) 0

P, o e Ml U I
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2. SHALIEH INTRUSIVE BODIES . RS ? 5 e
Locality/Sample number ° Rock type P oclase | Ortho-] Qtz |Hbl.|Aug. | Byper-|Biotitd Opaques|Accessories |Other -prima.ry Secondary . 3 i
%] Comp.|clase| % | % | & |sthene| % % Hin Z minerels minerals Remarks -
% % eral Mineral . % | Hineral | % :
Ip River (151°50'E, 5%5's) : :
S548G2501E Hornblende tonalite cf. 54/0023B... has 5-7% Or, more plag. than 0023B. ; X .

25018 Altered hornblende(?)] 60 Ang, tr | 20 ; 3(mt)| Sphene | tr ] = . Kct.5-7,ChL. 5 |Similar to 54/1517A, but less
augite gabbro Apatite} tr Ser.2, Pr. 1 |altered, subophitic texture.

25020 Hornblende diorite | 70 An,, 5-7 | 2-4 | 15 2(mt)|Apatite| tr Calc.tr

Sphene | tr Chlorite tr|Orthoclase poikilitic
: Epidote tr 3
1 1uls River(150%11%,6%0's) ; ,
; 52NGOS5004 Biotite-augite-horn-| 45 [An., .o 3512 3. 1 2(mt)|Apatite | tr Epidote tr|Granulitic texture; hdbl tends to
blende microtonalite . J . replace augite

0500E Biotite-quartz-horn-{ 70 An53 5 5 7 7 tr 2(mt) Actinolite| 1-2|Pyroxene mantled end corroded by -
blende-2 pyroxene hornblende; hbl alt. to act.
gabbro

05006 Biotite-hornblende 70 | Angg 15 | 10 2 | 1-2(ut)|Apatite | tr Chlorite 1|Coarse-grained; biotite partly

fonalite Sphene | tr epidote tr|chloritized; plag. slightly
muacovi. te tr|sericitized

0501 Biotite-hornblende 55 An63 25 3 1(mt) Apatite | tr Chlorite 2}Leucocratic. Biotite chlor-

tonzlite sphene | tr - {epidote 1|itized.

0504 Quartz-hornblende- 65 Ln72 1=2 5|10 12 2-3(mt) Actinolite| 1-2{Subidiomorphic granular; hyper—

- 2 pyroxeze gabbro * sthene is exsolved pigeonite.

0507 Biotite-2 pyroxene- 65 AnM 15-20| 5 | 1-2 1 - 3(mt)|Apatite | tr ictinolitd Pyroxene as corroded cores in

: hornblende tonalite = hornblende; hbl partly alt.to act.

0508 Pyritic c_ﬁartz— 70 Anm_.m | 78 |23 i (ntAlm) [Apatite | tr Epidote 3|Harnblende largely mpla;:ed by
horntlende gabbro b+(py) actinelite! Tjactinolite and chlorite,

0510 Pyritic quartz-agite]60-65 An65 5 5 2 2(mt)|Apatite | tr Actindlite /1520 Fornblende largely replaced by
~hornblende gabbro 1{oy} actinolite,has sugite cores.

20028 Biotite-)augitequartsl 70+ Ao 5-7 {15 { 2 tr 1{nt)}|Apatite | tr Bpidote tr|Ragged augite cores in hormblende.
-hornblende diorite i 3 '

20034 Biotite-2 pyroxeme- 0 A.n53 10 7 5 5 1 2(mt)}|Apatite | tr g Pyroxene forms corroded cores in
hornblende—quartz . v ¢ hornblende. ’ .
£abbro -

o 20038 2 pyroreme—quartz- 60 Angg 810 |20 | 23 | 1-2 2(mt)|Apatite | tr Chlorite | 1-2|Pyroxene forms cerroded wores in
;4 . homblende gabbro d sphene | tr ) . hornblends, both partly chloritized.
i lé%&%h, telen River. .- ’ B R B . . ) ) o R & B
: 3 150020'E, 5965'S) ' ) ; 1 : T : B ’ e A s T

E . . 518G2548 Bioti te-quarts~horn-|65-0 | An,g 10 6 7 e |- 4 2(mt)|Apatite | tr * jcaleite. | tr|Biotite partly chicritized.
T blende mangerite . = . ¥ - -]ezircon |tr - ' - |soisite tr{Relict augite -in hornblende- ~ -
s : sphene | 1 . . |chlorite A e - oo
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2. SMALLER INTRUSIVEBODTES  (Gont.)  °
Locality/Sample number Bock type Plagioclase | Crtho- |Qtz | Hbl.| Aug. | Hyper-|Biotite|OpacuesiAccessories |Other primary Secondary )
. %[ Comp. |clase | 7 % % |stheme| % minerals. ere Renarks
b Minerel | ¥ [Hine Mineral
Johanna River -
(150020'E, 5°56'83) "
518G25684 Altered quartz-augite-hornblende diorite. Ferromagnesisns altered in part to chlorite, actinolite, and epidote.
25683 Altered hornblende |35 |Andesine| 10 | 35 2(nt) Aotinortial
jorite chlorite 15
frzagiionte calcite )

2569 Hornblende granod- 50+|Andesine{ 20 20 5 3(mt)}Apatite| 1 Graphic intergrowth of cuartz and
dorite granophyre orthoclase. Acicular hormblende and

plag. up to 2 cm.

27334 Altered quartz- 65 Ang., 5 1 2(mt)|Apatite [tr Chlorite 5|orthopyroxene(?) pseudomorphed by
2 pyroxene gabbro eactinalite 2-3|chlorite, actinolite and biotite.

27338 Altered quartz-2 pyroxene gabbro. Similar to 2733A, but less quartz (2-3%), more pyroxexe.

27354 Altered hornblende 45 - 15 30 1(nt) Chlorite 5-6|Eormblende replaced by chlorite,
granodiorite gran- epidote 2-3|plagioclase heevily altered to
ophyre caelcite 1|epidote and calcite.

3. MINGR TIIRUSIVE BODIES
Siblorz River -
(151957'8, 5°13's) :
S4E50035 Quartz-hornblende 70 3 |10 2(mt) Epidote 10|Sornblende partly recrystallized to
diorite Chlorite 5lactinolite, altered to ep and ckl.
Eatlip River -
(15209022, 5°17's)
545G2553 Aplite 5 40 45 1 1(mt)
River -
i15§506' 5919'5) )
Hornblende picro- 65 10 5 5(ot) |Apetite |tr Chlorite - 5lAltered
Xomalite ; Calcite 5
Epidcte 1
2534 Augite picromabire |67 | Ang, 5 1(mt) Actinolite 25|Uralitized
Chlorite 2
25358 Tralitized horn-
blende-augite
£abbro
2537 Tralitiged gabbro
215348'3. 5°13's) G » .
545G10528 Porphyritic T | Angy 10 2-3(py) JGlass 15 ——talt.to biotite
pyToxene golerite % - Fe oxides,
actinolite.

10548 Porphyritic olivine |75 1:1'63' 15 5(zt?) 01 vinel?-8

-dugite dolerite 2
15°53'2, °27's) ; ' ' : . - 4 -
545G2546B Altered augite Altered to tresolite—actinolite, premmite, calcite and laumontite; relict plagioclase, augite and ragnetite/ilmenite.
25468 Augite gabbxo 65 2| 2 5 15 7(zmt) |Apatiteltr dctinolite  Slhugite partly wralitized

av

Chlorite 1
Cdlcite tr

Qtz and Or graphically intergrown
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- 3. MINGR TNTRUSIVE BODIRS (Contd)
Locality/Sample mumber Rock type Plagioclese | Ortho-| Qtz | Ebl.|Aug. | Hyper- | Biotite|Opaques|Accessories | Other primary| Secondary
Comp. | clase % | & | © | sthene 3 % Minerall $ minerals minerals Remarka
3 % Hineral % [Mineral [%
Rak River (151°51'8, 5°29's) 1
54NGO023B Hornblende micro- 60| g, 10412 [ 20| 5 2-Xzt)| Sphene | tr Chlorite 1|Hornblende partly altered.
granodiorite i Epidote tr|Clast in conglomerete
Yamule River -
(1517012, 5°34's) ) . “
51EG0548 Augite gabbro 65-70| ‘h"ﬁ 20 " 2 1-2(mt) | Apatite| tr Actinolite S |Pyroxene(ortho-?) altered to
Chlorite 2|actinolite and chlorite. Subophitic.
05578 Hornblende tonalite Partly uralitized;
X i Rj &
150°58'E, 5°50'S)
518G1084 Quartz-biotite- 7 An.,s 515 10 5 3 2(mt)| Apatite| 1 Aug, hbl., bi. form ragged, messy
hornblende~ 2 clumps with aug.repl, by hhl and hi,
pyroxene gabbro -
2503 Hornblende-pyraxene N Epidotized and uralitized.
diorite porphyry g
?150" '2, 5°54'5)
S51HGC125 Altered dolerite 70 5 1-2 3(nt)| Apatitetr Chlorite 15 |Augite largely replaced by
Sphene |tr calcite 5jchlorite and calcite.
epidote tr
0127 Altered augite 70 2 5 3(nt)| - Actinolite| 10|Augite largely replaced by actinolite
microgabbro chlorite 5 |chlorite-nagnetite
epidote 1
01238 Uralitized augite Subophitic texture. Plagioclase; actinolite, epidote, calcite, opagues after pyroxeme; minor chlorite, apatite. Veins of act.,qtz-plag.
gabbro
0129 Ferruginized andesite. Porpzyritic; plag, chl., aug., opagues.
0130 Pyroxene besalt/ 70 2 15 ’ 1 Chl.5,calc.3 Altered. Quartz micro phenocrysts
andesite 5p.2, leuc 2.
0134 Altered augite 70 21 1 5 5(mt) Chlorite |7-10{Heavily altered. Plag. and 2ug.
basalt Calcite 3 |phenocrysts
0136 Altered andesite
porphyry
0137 Altered acite Tﬂ;m ? 10 5 5(zt) Calcite 1-2
y zeolite t
chlorite 1-2
0140 Altered harnblende~| 60 [Andesine 1§ 1] 15 5(xt) Chlorite 5|¥ay cantain some hypersthene.
1 sugite andesite ser, Keol.| 10}
caleite 1-2
el i 70 Aog 64 2-3 5 2$mt; Apatite| 1 Chlarite | 10 |Subophitic texture; pyroxeme partly
& 2(py 3 . lactinolite 5{&102{"'511;. 5 chl. and act. -
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3, MINGR INTRUSIVE BODIES (Contd)
Locality/Sample number ) Rock type Plagioclase | Ortho~ | Qtz [Hbl. A%g. Hyper- |Biotite|Opaques|Accessories| Other primary| Secondary
’ Comp. | clase | % | % | 4 sthene | % minerals ninerals Remarks
% - % Mineral |% | Mineral | % | Mineral | %
River -
150°51 ', 6°08'S) : :
528G1009 Pigeonite-augite 65 An82 20 . txZ-émt) Pigeonite | 2 |Actinolite 5]Pyroxenes, especially pigeonite,
- microgabbro hem) calcite tr|heavily altered; pigeonite partly
. muscovite tr|exsolved to augite and hypersthene.
chlorite 1|Augite has low (45°) 2V.
- 1010 Porphyritic(clivine~) | 65+| Labr, 20 ' 2(mt) actinolite 2|0Olivine and hypersthene (?) altered
augite microzabbro chlorite 5| to chlorite-actinolite-calcite.
calcite 1|Veinlet of zeolite.
zeolite 1
10114 Uralitized augite- 60 An_55 1=-2 15 2 1 - 2(mt) | Apatite| tr Chlorite S5{Relict augite and hornblende,largely
hornblende tonalite epidote 1| replaced by actinolite-chlorite~
actinolite| 12|epidote~opagques.
(o] ) Augite- .
= vgite harnblende |55 Mmgygq| 3 | 15| 1| 1 1(mt) Actinolite| 10|Hornblende and pyrozeme largely
. chlorite 10|altered to actinolite-chlorite.
epidote 5|Epidote in plagioclase. Orthoclase
intergrown with quartz.
Agaris Riy
515%538'3, 6°10's)
52NG25184 Quartz-biotite-augite| 70 78| 15 2 2 1(mt) | Apatite|tr Chlorite tr|Hbl partly replaced by act.
-hornblende diorite actinolite 1{Bi partly chloritized.
2518C Altered augite-horn- An 0 Hornblende and augite altered to
h blende tonalite 5 actinolite and chlorite
2516F Altered augite-hormn-
blende tonalite Alteration to chlorite, actinolite
. and epidote.
Au River (150%12'E, 6°12's) :
52NG2554 B Altered augite-horn- Cores of aug. in hbl.; f/ms*alt, to
blende gabbro chl.,act.,ep.; veinlets of K-felds, .-
Awio River(150%06'E, 6°08's) "
- S51NG2537A Altered porphyritic [75-80 Anso 5+ 10 2(mt) | Apatite|tr Chlarite 3 {Hypersthene pseudomorphed by chlorite
quartz-2 pyroxene
basalt
2538 Altered dolerite Consists of plagioclase, chlorite, calcite, quartz, and opaques. Relict subophitic texture. Pseudomorphs after pyroxene; pla.gioclase
altered and fractured.
2541B Altered pyroxene 60 iA'HSO -8 15 5 2(mt) | Apatite| 1 Actinolite| 4 |Actinolite and chlorite pseudomorphs
3 § diorit - chlorite | 4 |after orthopyroxene(?) Graphic
quartz-orthoclase intergrowths..
) 25538 Altered augite . 65 An78 15 ,i 2(mt) Chlorite S5 |Subophitic texture. Plagioclase
gabbro actinolite| 5 |heavily kaolinized. Pyroxene partly
‘leucoxene | 5 |altered to chlorite-actinolite-
prehnite 1 {leucoxene-premmite. c

.- # ferromagnesian minerzls
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3, MINOR INTRUSIVE BODIES (Contd)
Locality/Sample Number Rock type P}agioclase Ortho- |[Qtz |Ebl Agg. Hyper- |Biotite| Opagues|Accessories | Other primary| Secondary
» Comp. |clase % % » sthene Mireral | % minerals minerals Remarks
% Mineral [% | Kineral | %
Metelen-Iglik -
(150°25'E, 49's)
51NG2008 Harnblende-
2 pyroxene Very weathered and altered.
gabbro
Iglik River -
150°15'E, 5°25'S)
51KG25313B Altered quartz- 75-80 | Labr, 2 5 2(zt) Lctinolited 5 |Augite largely replaced by
pyroxene gabbro epidote 1 |actinolite~chlorite-epidote-
) calcite 1 |ecalcite.
chlorite 5
2533 Porphyritic augite
. dolerite Ferruginized. Labradorite and relict brownish-green augite. v
4. JOULGER INTRUSIVES
Toki Andesite -
(151°30'2, 5°05's)
54NG0517 Eornblende-augite Hypabyssal. Augite mantled and
andesite corroded by hormblende.
0519 Hornblende-augite(?) | 63 5 p-4(?) 2 pale green| Leucoxene [5-10 |Hypabyssal. Augite mantled and
andesite mica 10 corroded by hornblence.
0539 Hornblende 70 tr | 10 5 Apatite{ 1 |Luscovite |10{inatase 3
(-miscovite) andesite
0540 Hornblende ° 70 tr | 10 5 Apatite| 1 [Kuscovite | 10]Anatase 3
(—muscovitd andesite
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Fig.2. Gabbro from the Sai intrusive complex, showing
corroded augite (A)and hypersthene (Hy) mantled
by hornblende (H) which has a subophitic relation-
ship to plagioclase (F). Opaque grains are
magnetite. Specimen SUNG2610B. Neg. 141203,

Fig.3. Granodiorite from the Johanna River, showing
graphic quartz(Q)—— orthoclase (0) intergrowths.
P-plagioclase; A-apatite. Specimen 51NG2569
Neg. M1203,
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FIGURE 4 - PYROXENES FROM SPEC 52NGI1009
SHOWING TRENDS OF BROWN (1968); + - augite from 1009, x - pigeonite
from 1008; e—o-Stillwater pyroxene pair; e—e-Skaergoord pyroxene pair.
T occompany Record 1871/70. “ ' -
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