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INTRODUCTION

The specimens described in this report were collected
by Mr. J.B. Thompson, Resident Geologist, Port Moresby,
ToP.N,Gs , When he examined the Milne Bay area, ToP.N.Ge in
1959, The specimens comprise basalts, dolerites, two ultra-
mafic rocks, a pyroclastic, some sedimentary rocks, and a
metamorphic rock,

The descriptions of detailed petrography are
followed by a short discussion on petrological aspects of the
rocks,

LOCALITIES

All the specimens were collected in the Milne Bay
The localities are given as latitudes and

District of Papua.

longitudes.

Specimen latitude longitude Specimen latitude longitude
P.336  510°3L136" E150°39' 5L P.368 §10°19'36" Ei5b°36'§£"
P.337 s1o°42'o"  ®150°25'30"  P.369 s510°16'0"  [151°2t0"
P.345 $10°34'u2" E150°8'6"  p,372 s10°24'18" E150°18!30*
P.348 §10°34'36" E150°39'0"  p.373 s10°24tuet E150°18'onn
P.3L9 S10°28'30" E150°37'48" P,374 s10°15'0"  E150°18!'32
P.350 510°28'su" E150°33'6"  P,379 s510°25'0"  E150°26! 30"
P.351 S510°26'0o"  E150°28'30" P,381 510°32'18" E150°25'30"
P.352 510°26'0"  E150°30'6"  P.38L sS10°31'54" E150°23 30"
P.353 s510°13'2u" E150°52'0"  p,386 510°36'0"  E150°2l4'18"
P.35L  $10°13'L2" E150°52'24" P,390 s10°6'6%"  E151°7'o
P.355 510°2,,'48" E150°25'30" P,392 $10°36's54" E151°13'0¢
P.358 510°25'30" E150°25'30" P,393 510°38'0" E151°2'L8"
P.359 510°25'18" E150°25'0"  P,394 S10°37'18" ®151°18' 2L
P.360 510°15'sut E150°25'0"  p,395 510°39'6"  E151°3'36"
P.36L 510°13'2"  E150°26'6"

P.366 510°18'0"% E150°357 36"
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PETROGRAPHY

I. Basalts

P,337, slide number 4931

((2) olivine) dolerite

The hand specimen is fine-grained, hypidiomorphic
and sparsely porphyritic, and contains lean tabular laths of

fclspar apparently in ophitic relationship to pyroxencs

Small amounts of a micaceous mineral may be seen. Mr. Thompson
states that the outcrop from which this specimen was obtained
showed pillow-structures, and the rock is hence considered to
be extrusive.

The thin section shows the speccimen to be fine-
grained and sparsely porphyritic, the groundmass mainly being
formed of an interlacing network of lean plagioclase laths,
whose average length and breadth are O.4 mm. and 0.05 mm,
respectively, and which are ophitically intergrown with
anhedral augite grains that measure, roughly, 0.5 mm. The
sparse phenocrysts are formed of tabular crystals of plagioclas-~

The phenocryst and groundmass plagioclase is bytownite
2An75-80g and is sharply zoned at crystal edges to andesine
AnlO-45). The crystals show only slight alteration to
kaolin and sericite, but they commonly have a reticulate
meshwork of thin cracks, usually, but not always, coinciding
with their cleavages. Along these cracks, a micaceous mineral,
Pleochroic in brown, may be seen. Augite crystals are colourles-
although their margins are, in places, a very pale lavender-
greenish tint. Probable bowlingite forms anhedral to prismatic
grains which appear to ophitically enclosc plagioclase, and
which, in some places, are partly enclosed by augite. Rarely,
serpentine-like veins of (?)xylotile out asross bowlingite
(see fig.1l). These two minerals are possibly pseudomorphing
olivine. Bowlingite also occurs interstitially, commonly
highly charged with fine black iron ore., Black iron ore also
forms octahedral to irregular grains,

A visual estimate of the percentages of minerals
present is: plagioclase:40, augite:38, bowlingite and
xylotile:20, black iron ore:2.



Fig.l. Specimen P.337. ((?) olivinc pseudomorphed
by bowlingite and a vein of xylotile.
Ordinary light, X80.

P, 345, slide_number L4932
Zeolitized basalt

In hand specimen the basalt 1s fine~grained, and
appears to consist of tabular felspar and pyroxene. Rare
amygdales are present,

In thin section, the specimen is seen to be aphyric
and fine-grained, with an average grain-size of 0.0/ mm. It
is hypidiomorphic-granular, and rare amygdales are present,
The basalt contains zeolite, augite, biotite and black iron
ore. The zeolites appear to pseudomorph feldspar: (?)stilbite
forms tabular, twinned crystals which are partly enclosed by
(?)gmelinite. Augite occurs as colourless prismatic,
commonly acicular crystals that are colourless. Subhedral
flakes of pale brown biotite lie interstitially to augite.
Octahedral crystals of black iron ore are present. Rare
vegicles are filled by carbonate; and by a chloritic minerail,

An estimation of thc percentages of minerals present
is: zeollte:50, auglte:35, biotite:10, black iron ore:5.
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P,348, slide number 4933

Amygdeloidal albite basalt, or spilite

The hand specimen is porphyritic, the phenocrysts
being enclosed by a fine-grained amygdaloldal groundmass. The
amygdales appear to contain chloritic and zeolitic material,
Some flecks of pyrites are present,

In thin section, the rock is scen to be fine-grained,
and scrinte-porphyritic, the small phenocrysts of albite and
augite being enclosed in a hypidiomorphic inequigranular,
interstitial amygdaloidal groundmass. Albite phenocrysts form
lean, lath-like crystals that measure up to 0.5 mm., long by
0.1 mm, wide., Their margins tend to be irregular, partly
enclosing groundmass grains, Albite is partly replaced by
(?)quartz, and, in places, zeolites. It shows slight
alteration to sericite and kaolin, and contains small
inclusions of chlorite. Augite forms colourless euhedral
prismatic crystals that rarely show alteration to chlorite.

‘ In the groundmass, partly silicified albite forms
tabular to anhedral crystals whose average size is 0,05 mm.
Augite occurs as granular-prismatic crystals 0,02 mm. in size.
Green chlorite is interstial, and black iron ore forms
granular-octahecdral crystals.

The amygdales range from small interstitial masses
to roughly equidimensional bodies 1.25 mm. in size. They
mostly contain green chlorite, but a few contain gquartz and
necarly isotropic analcitc.

A visual estimate of the percentages of minerals

present is: albite and (?)quartz:50, augite:30, chlorite:15,
black iron ore:5. S

P, 350, slide number L9325

((2) 0Olivine) basalt

In hand specimen, the basalt is sparsely porphyritic,
and fine-graincd,

The thin section shows that the basalt has a fine-
grained, hypidiomorphic-inequigranular, and ophitic groundmass,

The rare phenocrysts arce formed of slightly
sericitized tabular crystals of plagioclase that are zoned
from bytownite (An,g) to labradorite (4nsg), and which measure
up to 1 mm. in length.

In the groundmass, plagioclase (zoned from Anvs to
Anu3) forms randomly oriented laths that range from O.1 mm.
to phenocryst size., Augite forms grains that ophitically
enclose plagioclase, and also occurs as granules; it is
colourless, but commonly has a thin pale green marginal zone.
2V, of thoe colourliess core is about 550, and it tends to be
smaller in the coloured zune. Rowlingite forms masses of
randomly oriented flakes which possibly psvudomorph
euhedral, prismatic olivine: it is cut by thin serpentinc-iil-»
veins of xylotile. Bowlingite also occurs interstitially,.
Black iron ore is present as anhedral grains. Very small
amounts of intecrstitial zcolitec may be seen.
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A visual cstimate of the percentages of minerals
present is: plagioclase:L45, augite:25, interstitial bowlingite:
20, pseudomorphed olivine:l4, black iron ore:5, and zeolite:
less than 1.

P.353%, Slide number 4938

Porphyritic and sub-variolitic basalt

In hand specimen the basalt is very fine~grained and
sparsely porphyritic, and is cut by thin velns containing
chlorite and zeolite,

In thin section, the specimen is fine-grained and
sparsely porphyritic; the groundmass 1s sub-variolitic and
sub=-ophitic. In the groundmass, turbid labradorite forms
variolitic bundles of lean laths; the laths range from 0,08 mm.
to 0.5 mm. in lcngth. Labradorite is partly altered to
sericite and chlorite, and, in places, to (2)zeolite.
Colourless augite forms granular crystals and sub-radial
acicular growths, and here and there sub-ophitically encloses
labradorite laths., Olive-green chlorite is interstitial, and
black iron ore is octahedral to granular., Rarely, interstitial
(2)zcolite may be seen: it has negative refringence, and v,
is small, '

The rare phenocrysts, measuring up to 1.75 mm. in
length, are formed of labradorite: a few small clustered
porphyritic crystals of augite, 0.25 mm. in size, were noted.

An estimation of the perccntages of minerals present

is: labradorite:l}5, augite:35, chlorite:15, black iron ore:5,
and zeolite:l,

P, 36L, Slide number LOLL

Dolerite

In hand specimen, the dolerite is aphyric and fine-to-
medium~-graincd, and contains pyroxene, tabular fclspar, and
a micaceous mineral.

The thin section shows the rock to be fine- to
medium=-grained, and its tcxture is hypidiomorphic-inequigranular
and sub-ophitic., Plagioclase forms very slightly saussuritized
laths that range from 0.3 mm. to l.4 mm, in lcngth. It is
zoned from bytownite (An7z) at its core to andesine (Anll)
at the crystal cdges., Zoned augite occurs as colourless
prismatic to anhedral grains with pale lavender margins.

Augite tends to ophitically enclose plagioclase., Anhedral
flakes of bowlingite occur interstitially; the mineral is
faintly pleochroic in brown. Some of it may reprcesent altered
basaltic glass. Black iron ore forms octahedral to anhedral,
sometimes skeletal crystals, commonly associated with bowlinglte
Accessory fine acicular prisms of apatite is enclosed in
plagioclasec,

A visual estimate of the pcercentages of minerals
present is:-- plagioclase:L40, augitc:35, bowlingite:1ll, black
iron ore:7.
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P, 368, Slidc number LL6

Variolitic and porphynitic ((?)olivine) basalt

In hand specimen thc basalt is fine-grained c¢nd
porphyritic., Phenocrysts of prismatic pyroxene and lath~likc
felspar may be seen,

In thin scction the basalt is hypidiomorphic, ophiti-
and scri = glomeroporphyritic; +the groundmass is variolitic
The plagioclase phenocrysts arc zoned from bytown’te (An75)
to andesine (Anh8%’ and tho giroundmass plagloclasce from
labradorite (Angg) to calcic andesine. Both phenocryst and
groundmass plagloclase form exceedingly lean laths that are
commonly radially disposed, and which range in length between
0,04 mm, in the groundmass and 1.2 mm, as phenocrysts.
Plagioclasc is sligntly sericitized in places. Augite
phenocrysts are commonly ciustered, and form colourless
subhedral prismatic crystals that range up to 1.2 mm. in size.
and which are often in ophitic relationship to plagioclase
phenocrysts. In the groundmass, augitc occurs as bundles of
smali: acicular crycstals arranged sub--radially, which, in
places, have coalesced to form granules having wavy extinctior.
Groundmass augitec ophitically encloses groundmass plagicclasea.
Hydratcd iron oxide, intcrgrown with minor amounts of green-
chloritc, form large clo*s, somc of which are tabular in shap~-
others form rathcr irregular grains that ophitically®
enclonse laths of groundmass felspar: this hydratcd iron oxidc
may represent pseudomorphed olivine crystals. Fine chloritc
also occurs interstially, and black iron ore fcecrms fine-
grained granular to octahedral crystals. Small ciots of
nydrated iron oxidc arc present, The rock is cut by thin
veins containing analcitc and rarc chloritc,

A visual estimate of the percentages of minerals

precsent is:- plagiocle -:b5, avgite:L5, chlorisc:5, nydratnrd
iron oxide and black ivon ore:b,

P. 369, 8lide number LIL7

PorbhxritiqanSQlﬁ

The hand specimen is filnc--grained and porphyritic:
small phenocrysts of pyroxenc arc scen to be enclosed in a
fine groundmass composcd of plagioclase and pPyroxcnc.

In thin scction, “hc sparsc phenccerysts, which have
an average size of 0.5 mm,. arec secn to be enclosed in &
fine-graincd hypidiomorphic and sud-ophitic groundmass.

Augite phcnocrysis are colourless or faintly grcen,
and subhedral, their margins sub-ophitically enclosing
groundmass plagioclase, In places, augitc phcnocrysts are
clustered, and are ophitically intergrown with plagiccinsc
phenocrysts. Bytownite phcenocrysts %Ango) are morc rarc, anl
form tabular, sometimes strongly scricitized crystals.

In “he groundmass, lean laths of slightly
sericitized pilagioclase, whose avcrage size is 0.3 mm. long
by 0,02 mm. broad, form an intcrlacing network, The plagicelae:
is zoned from bytownitc (An7g) to labradorite (Ansg).
Colourless to very pale grecn augite occurs as granuvlar
crystals (0,03 mme to 0.2 mm. in sizc), and morc rarely as



- -

small fibrous bundles of acicular crystals. The granular
crystals sub~ophitically enclose plagioclase. Granular to
octahedral black iron ore is present, and finely intergrown
flakes of grceen chlorite are interstitial. Fine accessory
acicular crystels of apatite are enclosed in labradoritc.

A visvel estimatc of the percentages of minerals

present is:~ plegioclase:40, augite:iy0, chlorite:7, black iron
ore: 3.

P.381l, Slide number L9573

Dolcrite

The hend spccimen is speckled grey and medium-
grained, and is aphyric., It coxntains btabular felspar and
granular pyroxcne,

In thin esection, the basalt is mcdium~grained and
has a hypidiomorphic~inequigranular, rarely sub-ophitic
texture, Plagiociase occurs as fresh intersecling laths,
mcasuring O0.75 mm. lorg by 0.1l5 mm. broad. The plagiocisse
is zoned from bytownite (An73} in crystal cores to andcsine
(An 8) at their edges. Prismatic o granular crystals of
augite, whose sizes rangce from 0,1 mm., to 0,75 mh.. are
mostly colourless, but commonly nave faint lavender-—coiourcd
margins: ravcly, plagioclase is sub-ophitically cncloscd by
augite, Black iron orc is octahedral to granular, and

bowlingite forms fine green flakes that occur Interstitialliy,
or in very thin veins in cracks cutting plagioclase and augiic.

A visun
present is:~ plagio
chlorite:5,

P. 386, Slidc number LOKH,

e oGy

Porphyritic basalt

The bhasalt, in hand specimen, is dark grey and
porphyritic: thc phenocrysts consist of plagioclasc, ard arc
enclosed in a fine-grained groundmass,

Thin section shows thc rock o be hypidiomorphic,
intcrgranular, and seriate porpayritic; the grain sizces
rangc from 0.05 mm. in the groundmass to phenocrysis of 1.75 mm.
length,

Plagioclasc phenocrysts arc zoned from byiownitc
(An85) at theii; cores to labradorite (An57) a®t their margins,
The groundmass plagioclasc has laobraderite (Angg} comnes zoned
to andcsine (Aﬂh6) cdges. Both phcnocryst and groundmass
laths form an interlocing mcshwork of crystals. Plagioclesc
is slightly scussuritized, and rarcly, it 1s partly replaced
by (?)analcitc. Colourless to very pale green augite forms
granular to prismatic intergranular crystals. Black iron orc
is granular to octahcdral, and grecnish-brown chloritic
matcrial occurs as masses of interstitially placed fine flakex.
and may rcprecscent altercd ;. lass,.
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(@) The rock is cut by & thin, irrcgular vein of
2 )analcite.

A visual estimation of the pcercentages of mincrals

present is:- plegioclase:40, augite:45, black iron ore:5,
and chlorite:10,.

P, 392, Slidc number L957

((2)olivine)basalt

The hand spcecimen is derk spcckled-grey, fine-
to medium~graincd, and aphyrice.

In thin scction thc basalt is hypidiomorphic-
inequigranular, the grain sizcs ranging from O.1 mm. to O.7 mm.
Plagioclase forms sub-radially arranged laths that tend to be
sub-ophitically cnclosed by augite., The slightly saussuritized
plagioclase is zoned from bytownite (An72) to andcsine (Anzg).
Colourless to very pale grcen cugite is graonular. Black iron
orc forms octahcdral crystals. Brown (?)bowlingitc and
lcsscr amounts of grecn chlorite occur interstitially, and
form small amygdalcs, in onc of which a cuhedral crystal of
quartz was notcd, cncloscd by bowlingite. Some bowlingite
occurs in tabuler grceas that are vcined by thin fibrcs of
(?)xylotile, and may reprcscnt pscudomorphs of olivincs
Thin veins of o zcolitc, possibly analcitc, cut the rock,

A visual cstimatc of the percentagces of minerals
prescent in the basalt is:- plagioclasc:35, augite:40,
(?)bowlingite and chlorite:15, black iron orc:10, (?)olivinc:
lcss than 1.

P.39L, Slidc number L4959

Porphyritic olivinc basalt

In hoand specimen, subhcdral to cuhedral phenocrysts,
which range up to L mm. in size, arc cnclosed in a dark,
aphanitic groundmass. Thc phenocrysts comprisc pyroxcnc,
felspar, and subordinatc olivine.

The thin section shows that thc phenocrysts arc
cnclosed in a fine-grained hypidiomorphic and intcrgranular
groundmass that shows some flow texturc around the phenocrysts.
The groundmess grain-sizcs ronge between 0,05 mm, and 0,1 mm.

Phenocryst plagioclasc is zoncd from anorthitc
(Ango) in thc cores to labradorite (Ang-) at the crystal
margins, and it forms clear tabular cr;gtals that rangc
between 0.25 mme and 1l.3 mm, in length. Palce grecn
phenocryst augitc occurs as largc prismatic crystals that
sometimes form mosaic clusters, and which range up to 4 mm.
in sizc, Somec of them have minutely corrodcd margins along
which small octahedra of black iron orc have formed. Olivine
phcnocrysts are much morc rarc, and form colourless cuhcdral
crystals that arc partly rcplaccd by velns of brown
bowlingite,

In the groundmass, zoncd plagioclasc (An65 to Anuo)
forms small intcrlacing tabular crystals. Augitc oCcurs as
partly or wholly chloritizcd prismatic to granular crystals,



-9 -

Green chlorite is also interstitial, and brown bowlingite
pseudomorphs probable olivine. A mesostasis of alkali
felspar is prcsent. The rock is cut by rare veins of
carbonate, and onec or two of the plagioclasc phenocrysts are
partly replaced by analcitc. Some hydrated iron oxidc
staining of chlorite may he sccn.

A visual estimate of the percentages of minercls

present is:- plogioclase:l5, nugite:30, chlorite:15, olivine
and bowlingite:5, black iron ore:2, clkali felspar:3.

P, 395, Slide number L960.

Scussuritized ond portly chloritized basnlt

The hand specimen is grey, fine-~groined and
inequigronuler, and conteins fcelspar, pyroxcnc and chloritc.

In thin section, the basolt is secen to be hypidio-
morphic-inequigrenulor, the grain-sizes ranging from 0,08 mm.
to 0.52 mm. Strongly sericitized and koolinized, and, in
places, somcwhot strained tobular crystals of plagioclase arc
zoned from lobradorite (Angp-gg) at their cores to sodic
andcesine at their morgins.” Here and therc, plagioclase has
been reploced by zeolitc. Augltc occurs as prismatic to
irrcgular crystals sub-ophiticelly enclosing plagioclases
some alteration of augite to palc green fibrous chlorite has
token placc., Bowlingitc and chlorite occur intcecrstitiallys
together with small cmounts of brown bowlingite., Black iron
orc forms octahcdral to irrcgular groins.

A visual estimate of the percentages of minerals

prescnt is:- plagioclase:40, augite:lO, chlorite:18, black
iron orc:2,

IT. Intrusive Rocks

Qe Doleritcs and Granophyric Dolerites

P.351. Slidc number L4936

Saussuritized ond albitized mclagabbro

In hand specimen the rock is medium-groined, and
contains prismatic black pyrocenc crystals partly enclosed
by white felspar. The pyroxenc crystals tend to be clustercd
into basic clots.

In thin scction the rock is hypidiomorphic-granular,
the average grain-size being l.1 mme. Augite forms fairly
cuhcdral colourlcss crystals that have pole grcen margins.
Some of thc crystals have corroded morgins, and almost 2ll
have a thin rim of grcen chlorite, ond have chloritic
inclusions. Sodic plagioclose forms tobular, mostly
untwinncd crystals thot poikilitically cnclose cugite.

The plagioclasce, which hos o refractive index lower than

that of Connda balsam, is sometimes strongly kaolinized.

In places it has been rceplaccecd by fibrous prehnitce, and,
rarcly, by lerge flokes of scricite. Maosscs of fine flcokes

of grecn chloritc occur interstitially to plagioclosc, and
enclose rarc, small roundcd groins composcd of o fibrous brown
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epidote~like mineral, and very small laths of plagioclase.
Chlorite also occurs as inclusions and thin veins in the
plagioclase, Black iron orc forms subhcdral crystals that
tend to enclosc augite, but which are euhedrol z2gainst the
other minerals,

A visual estimate of the percentages of minerals

present is:- augitec:63, plagioclase:25, chlorite:7, black
iron orc:5.

P.352. Slide number L937

Chloritized and saussuritized oligoclasg granophvre

e

The hand spccimen is dark grey and medium~grained,
and is camposcd of prismatic pyroxcnc, tabular felspar, od
fairly substantial amountvs of poikiiitic quartz.

In thin scction, granophyric intcrgrowths of alkeli
felspar in gquartz arc scen to poikilitically enclosc
oligoclase, augite and chloritc., Oligoclasec (An26) forms
tabular crystols that are very commonly strongly koolinized
ond spussuritized, and which range betwecen 0.3 mm., and 1,65 mm.
in length. Palc grecn augite occurs as partly or wholly
chloritized prismaic to anhcdral crystals ranging between
Ooly mms and 1.75 mm. The chloritc is plceochroic from fawn to
green, and forms masscs of green flakes, In places, chlorite
is interstitial to augite and oligoc™a~-~ The granophyric
intergrowths of gquartz and alkali felspar arce commonly sccn
to radiate from cencloscd oligoclasc crystals: both cugite
and oligoclasc have somewhat corroded margins where they arc
cnclosed by the granophyric material. Black iron ore forms
euhcdral to anhedral groins in placces associated with chlorite.
Large acicular crystols of apatite may be scen, some attaining
a length of 1,0 mm.; in places it is partly cenclosed by
black iron ore and gugitc,

A visual cstimate of thc percentages of mincrals
present is:- oligoclase:30, augite and chlorite:30, gquartyz
and granophyric material:35, black iron ore:2, acpatite:l.

P35l Slide number 4939
Partly uralitized microgranophyric andesine dolerite

The hond spcecimen is a coarsc~graincd, doleritce-~like
rock containing tabular fcispar, prismotic augite, and
interstitial chlorite and quartz. Some block orc and pyrites
may bc seen.

In thin section, the rock is scen to be medium-~
groined and hypidiomorphic-incquigranular, the grein sizes
ranging between 03 mm. and 2,5 mm, Andesine Any g O)
occurs as somewhat turbid tebular to subhedral crys%a%s that
commonly show som altcration to chlorite. Augitc forms
slightly chloritized prismatic to ecicular crystals commonly
showing an (001) parting. Rerely, cugite is in sub-ophitic
reclationship to andesine. One or two augite crystoels have
thin uralitized rims formed of actinolitic hornblende.
Chloritc is prcsent as interstitiol masses of minute flakes,
and commonly forms larger flexed flakes that are plcochroic
from fevn to grccecn. Quartz is sub-poikilitic and, in places.
forms grenophyric intergrowths with alkeli felspor cround
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about 1.75 mm. length: the crystals are zoned from An-sg to
An35. More rare augitec occurs as subhedral graoins, Oo; MM,
in size, whosec margins are in sub-ophitic relationship to
groundmass plagioclase,.

In the groundmass, plagioclasc is zoned from
labradorite to andesine, a2nd forms lcan laths and stumpy
tabular crystals thet have a sub-radial disposition, and
tend to be somewhat intergrown. The avercge length of
plagioclase crystals is 0,13 mm. Augite occurs as clustercd
granules, or as fine, sub-fibrous crystallites,; and is
commonly poartly alterced to pale green, prismatic to fibrous
actinolite, Actinolite also occurs intcrstitially. Pale
green chloritc is interstitial, and black iron ore occurs as
granulor to octahedral grains. Somc irregular groins of pyrites
are present, Fine acicular apatite is encloscd in plagioclase.

A visual estimation of thc percentages of minerals
present is:- plagioclasc:L45, cugitc and actinolite:L5,
chlorite:5, black iron ore ond pyrites:5.

The specimen is cut by a vein, approximetcly 3 mm.
wide, composed of finely intergrown quartz enclosing clusters
of small crystals of amphibole. The vein is bordercd by
an amphibole~rich zone.

Pe 360, Slide number LOL3

Partly granulated guartz doleritc

: In hand specimen the dolerite is fine-~ to medium-
grained and .contains tabular plagioclase and granular
pyroxenc. Thin veins containing zcolite and quartz cut the
rock.

The thin section shows that the dolerite's texture
is hypidiomorphic, intcrgranuler, and sub-ophitic. Many of
the crystels show stroining and micro-fracturing, and, in
places, small zones of granulotion may bc seen.

Plagioclase, zoned from labradorite (Ang;) to
andesine (An 3) forms strained laths whose boundaries tend to
be intergrown with those of thecir neighbours. The laths are
interloced, and their lengths range from 0.3 mm, to 1.5 mm.
Augite occurs as colourless prismatic to granular crystals
that, in places, sub-ophitically cnclose plagioclase.

Black iron orc is octahedral to graonular, and green chlorite
is interstitial. Very rare pscudomorphs of bastitc after
(?)hypersthene were noted, Smell amounts of interstitial
quartz are present.

_ A visual estimate of the percentages of minerals
presept is:~= labradorite:50, acugite:35, black iron ore:8,
chlorite:7, gquartz: lcss than 1.
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P,372. Slide number L9LO

Partly uralitized and chloritizcd dolerite

The hand specimen is pale grey, medium—-graincd and
aphyric, and contains plagioclasc and ferro-magnesian minerals.

In thin section, the specimen is seen to be fine-
to modium-grained and hypidiomorphic~inegquigranular, the grein-
sizes ranging between 0,05 mme and 1,5 mm. Plagiloclasc, zoned
from in-vg to Anj g, forms somewhot scricitized and kaolinized
tabular crystols that are, in places, vartly replaced by thin
veins of (?)zeolite. Colourless augite occurs os subhedral
to anhcdral groins that sub-ophiticelly enclose labradoritee.
Augite is often partly uralitized ond chloritizecd. The
actinonlite is pale grecn ond somewhat fibrous, and the chlorite
is plcochroic from pale green to palc fown. Chlorite also
occurs interstitisclly, and commonly has irregular to granular
black iron orc associoted with it. Some accessory cpatite is
present,

A visual estimotc of the percentages of minerals

prescnt is:- labradorite:40, augite:40; actinolite and
chloritc:15, black iron orc:5.

Pe37%, Slidec number L9950

Partiy pranulﬂtod and uralitized OllgOCl”SO dolerite

In hond specimen the dolerite is medium-grained and
apparently granulated: it conteins felspar, amphibole and
PYyroxcnc,

In thin scction, thc dolcerite is mcdium-graincd,

and hos strainecd crystals and zoncs of granulation. Somc
rcmnont sub- ophltlc intergrowths werc notced. Oligoclasc

(cbout An forms tabular, commonly untwinncd and kcolinizcd
crysi 1ls %2 't show patchy, straincd extinction. In the
granulatcd zoncs, plagioclose is broken down to small
incquigranuler and angular grains, Augiltc is rarc, but whcrc
it is prcescnt, it forms partly urclitizced prismatic to
anhcdral crystals that sub-ophitically cnclosc oligoclasce
Augitec is cbsent in the gronulotced zoncs. The dominant ferro-
magnesian mincral prescnt is polc grecn to grecn actinolitic
hornblcnde, which forms straincd prismotic crystals that arc
oftcn broken down to masses of small anhcdral grains in the
zones of gronulation. Black iron orc forms anhcdrel, commonly
irregulnr grains.

A visucl cstimatce of the percentages of minerals

prescnt is:-~ oligoclasc:40, actinolitic hornblcndc and augitc:
45, black iron orc:15.

Po37k, Slide number L951

Uralitizcd oligoclase dolerite

Thce hand specimen is a pale, speckled grey mcdium-
groincd hybidlomorphic—gr“nular rock in which tabular white
felspar is scen to bc in ophitic intergrowth with o black
ferro-magncsian mincral. Finc granular cpidote mﬂy be scen in
association with the ferro-mogncsian mincral.
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In thin scction, the rock is scen to be fine-~ to
medium—-grained, the grain sizcs ranging between 0,35 mmn. and
1.6 mm., although some crystals attain a size of 2.5 nmm.,
Rather strongly sericitized and keolinized tabular crystals of
oligoclase arc commonly in sub~ophitic and ophitic intergrowth
with partly and wholly ureclitizcd anhcedral grains of augite.
Pale fawn grecn to grecen actinolitic hornblcnde has, in many
cascs, completcly replaced augitce: subordinate epidote and
chloritc are associatcd with the uralitized grains, and, in
places, thecse grains arc heavily dusted with finc granular
black iron orec and leucoxcnc. Black iron orc also forms coarsc,
somewhot irregular groins. Small ereas composed of granular
cpidote are present, and may represcnt strongly saussuritizcd
plagioclase., Pcnninitc is intcrstitial, and has small
prismatic to fibrous crystals of grccn to bluish grecn
hornblcnde associated with it,

A visucl estimatce of thc perccentages of minerals

prescnt is: oligoclasce:50, actinolitic hornblendc and
augitc:35, black iron orc:10, chlorite:5.

P.379, 8lidc number 1952

Partly uralitized basalt

The basalt, in hand spccimen, is dark, fine-graoined
and apparcntly aphyric, and is composcd of fcrro-magncesian
mincrals and tabular fclspar,.

In thin scetion, thc basalt is finc~-graincd, and has
an average grain-size of 0.12 mm, In tcxturce the rock is
hypidiomorphic and intergranular. Rarcly, clustcrs of small
porphyritic crystals ranging up to 0.25 mm. in sizc may be
scen. Plagioclasc is zoned from labradorite (Ang-) to
andesing (An30)° Plagioclasc, which is slightly saussuritized,
forms lean, somctimes bent laths that hove a vaguc, sub-
variolitic arrangement. Augitce occurs as colourlcss granular
to prismoatic crystals, many of which arc partly urelitized to
a palc grcen to colourless, fibro-prismetic actinolitc. Pale
green chloritc is intcerstitial, and black iron orc forms
anhcdral to octahcedral grains, Finc acicular apatitc may be
scen cnclosed in plagioclasce The small porphyritic crystals
arc composed of prismatic augite. The rock is cut by thin,
rathcr irrcgular vecins containing fine chlorite., Zones of
hydratced iron oxide staining in the rock arc probably duc to
weathering.

A visuval estimate of the percentages of mincrals

present in the rock is:~ plagioclasc:lL5, augite, actinolite,
and chlorite:45, and black iron ore:10.

Po 393._8lidc numbcr L9958

Partly uralitized quartz-chloritc—-ondcsinc dolcritc

The hand specimen is dark grcyish-grccen and coarsc-—
greined, and has lcan, intersccting and sub-radiclly arrangced
laths of grccnish felspar, and gronular pyroxcne and flaky
chloritc. Subordinate poikilitic quortz is present.
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In thin section, thc doleritc is doleritic and
sub-ophitic. Andesine (An,p) forms strongly saussuritized
lean laths whose average length and width is 2,0 mme. and
0.15 mm. respectively. The laths are sub-ophitically
enclosed by colourlcss anhedral to prismatic crystals of
augite. Palec green actinolite may bce found as fibro-
prismatic growths around augitc, and elso, rarcly, as
prismatic crystols., Quartz is poikilitic about andesine, augitcs
and chlorite. Abundant pale grcen to pale fawn chlorite forms
rather large, radiclly arranged flokes that are interstiticl
to andesine and augite: more rarcly, it forms masses of finc,
spherulitic flakes. DBlack iron ore occurs os octahedral,
sometimes skeletal crystals,

An cestimation of thc perccnteages of mincrals prcsent

in thc specimen is:- andesine:L0, chlorite:25, cugitc and
actinolite:20, black iron orc:1l0, quartz:5.

be Ultramafic Rocks

P.355, Slide number L9LO

Partly serpentinized dunite

The hand specimen is medium-graiacd, and is composcd
of granular olivine that is veined by scrpentine.

In thin scction, the dunite is secn to be xcnomorphic-
granular, with an average groin-sizc of 1.25 mm. Roundcd
olivine grains arc colourless, and hove 2V, - 80°-85°,
showing it to be forsteritc. It is, in places, altered to
antigoritc, and the rock is cut by o meshwork of veins
containing fibrous chrysotilc and fine granular black iron orce.
Black orc also forms octohedral crystols. Commonly, very finc
finger-print-like symplcctic intergrowths of black ore may be
seen in forsteritec (Fig.iii).

Although the chrysotilc vceining forms o mcshwork
pattern, it does have o strong directional trend, parallel to
a series of rather thicker veins morc hcavily charged with
black orc,.
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IITI. Pyroclastic, Scdimentary and Metomorphic Rocks

P, 336, Slide number L930

Colcarcous @hert

In hand specimen, the chert is very finc—-groincd
and is grey, blotched with light grey zones. Dilute HC1
effervesces on application, showing the precsence of calcite.
A smooth surface, etched by the acid, indicates that grains of
calcite, 0.25 mm. to 05 mm. in size, arc fairly rcgularly
distributed through the rock, in both thc grey and light grey
arcas, Calcite grains have, in mony vlaces, conlecsced to form
clongate aggregates that range up to 3 mm. long by 0.5 mm.
wide: the aggregates have random orientation, but are confincd
to the light grcy blotches. The rock is cut by some thin,
irrcgular veins of calcite.

The thin section shows thot the chert is finc-grainede.
The light grey, blotchy arcas notcd in the haend spccimen are
causcd by the presence of very fine-groinced, intergranular
cloy-1like materioal. Twinned calcite forms subhedral to
cuhedral rhombs whose sizcs range from 0.1 to 0.75 mm. The
grains in cach clongate aggrcgatc are in optical continuity.
Therc sccoms no doubt thot the calecite in this speccimen is not
of organic origine

P, 349, Slide number 493L

Veined acid ashstone

The hand specimen is a light grcy, fine-graincd and
lominatcd rock that contains spots of white matcrisl. A
thin, rather irrcgular vcin cuts thc specimen, and thc white
material causing thc spots is absent in a somecwhat irregular
zonc on cigher side of the vceine

In thin scction, the rock is very fine-grained, and
~has o faint laminotion. A finely intergrown feclsic groundmass
enclosecs smoll angular grains of gueartz and tabular crystols
of (?)albite that have an average size of 0.05 mm., Whitc mica
forms small flakes, ond spherulitic aggregates of flakces, the
spherulites ronging up to 0.15 mm. in size. Rare grains of
cpidotc arc prcscent. Thce rock is cut by o vein composcd of
coarsc, granular calcitc. Around thc vein, grenuler
aggrecgates of colcite occur in o narrow, irrcguler zonc.
Elscwhere in the rock, colcite is rare. Some of the white
spots notecd in thc hand specimen arc composed of calcitc, but
mopst arc formed of an unidcentified mineral thet occurs as
colourless, sub=radiating fibrcs that have parallcl
extinction ond 2 moderate bircfringcncc.

P. %66, Slidc numbcr LIL5

Tuffaccous groywacke

Thce hand specimen is a finc- to medium-grained,
fairly cquigranular, dark grey scdimentary rock.

Thin scction shows that the rock is composed of
sub-angular, rarcly sub-roundcd, failrly well-sorted grains
that range between 0,03 mm. and 0.2 mme. in sizc. The most
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common minerol groins arc albitec and augite: calcitce,
glauconite, chlorite ond nontronite arc also common, and rare
grains of quartz and chert are present. Fragments of a very
fine-grained variolitic basalt werc noted. The graoins arc
cmbcdded in a matrix of hacmatite.

Many of the albitc ond augite grains tend to be
cuhedral, suggesting that thc rock is a crystal tuff. -
However, the rounding of the crystal corners scems to show
redistribution by watcr during or ofter dcposition. The
presence of calcite, glauconite and quartz, and thc fact that
the rock is feoirly well sorted support this view,

P.38L, Slidc number L95L

ot Badts

The hand spccimen is a mcdium-~ to coarse-graincd,
fairly cquigranular, dark grey detrital rock that contains
sub=-angular to sub-roundcd grains composcd of felspar, ferro-
magnesian mincrals and quartz. The prescnce of calcite was
shown by thc application of dilutc HC1.

In thin section the grcywackec is secn to consist of
fairly well-sortcd sub-angular to sub-roundcd grains, thc
cxtrcemes of grain sizc being 0.2 mm. and 1.2 mm. The most
promincnt mincral and rock grains prcscent arc of nontronitc,
intecrmediatec to besic plagioclase, block iron orc, micro-
pegmatitc, and augitc. Calcite, and rarcr grains of quartz
and intcrgranular and variolitic basalt arc present. Some of
thc calcitc is dcrived from organic mattcr, somec foraminifera
and fragments of algae being noted.

The groins arc cemcnted mostly by calcite: however,
some interstitial nontronitce is prescent, and in onc place was
secn to occupy cavities in a foraminifcral test. Nontronite
has also partly rcplaced somc of thc augitc grains. Small
amounts of intcrstitial cnalcite arc also prescnt, and this
mineral has partly and wholly rcplaccd many of thc
plagioclase grains., Hence, it appcars thot this rock,
subsequcnt to dcposition, has suffercd from dcuteric action,
probably associotcd with thce vulcanicity of the arcc.

The sub-rounding of the grains, together with the
prescnec of o calcitic matrix, and fragments of orgonic matter,
show that thc rock wes deposited in water. The greater part
of the matcricl wos dcerived from basic igncous rocks, some of
it probably tuffoccous: thce grains of micropcegmetitc suggest
that part of the source matcerial is from granophyric rocks
similar to thosc rcprescentcd by Pe352 and P.35L.

The foraminifcra wcere identificd as Elphidium sp.
and Amphistcgina sp. by D. Belford. Hc states thot thoy
rangc through thc Tertiary. However, hc adds that this
spccimen occurs in thc samec area as P, 382, Po383 and P,385, and
fossils in thesc specimens show a lower Mioccnc age. Hence,
it is probablc that the fossils in this spccimen are also
lowcr Mioccnc.
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P, 390, Slidc number L956

Ipidote-albitc=-trcemolite schist

In hand speccimen the schist is palc green-grey, and
is fine- to mcdium-greincd. The schistocity is wrapped
around small augcn-likc porphyroblasts of epidote and felspar.

The thin scction shows that the rock is finc~- to
mcdium~grainecd, schistosc and porphyrobleostic: the schistosity
is affccted by o falsc clcavage. The groundmoss is composcd
mainly of trcmolitc, albite and cpidote. Trcmolite forms
linecatecd, colourlcss and acicular crystals that show some
banding and fracturing. Pcllucid albitce occurs as graonular
to roughly tabular untwinncd grains clongated parallel to the
schistocity, and commonly cnclosing tremolite. Epidotc is
granular, and plcochroic in yellow, and, in places, tcnds to
form small aggrcgatcs. Rarc flokces of pele grecn, almost
dsotropic chloritc are prcscnt. The minerals have fairly
random distribution throughout the rock, although, rarcly,
small lenticular laycrs of greonular albite, containing
rclatively rarc trcmolitc, moy bc sccn.

Thc porphyroblasts, about which thc schistocity is
wrapped, arc composcd of cpidotc and albitc. Epidotc occurs
as prismatic to granular crystals that arc sometimes clustcrcd.
Rarcly, palc greccn chlorite is intergrown with thcem. Albite
forms tabular to roundcd grains, occasionnlly intcrgrown with
cpidotc., Onc albite crystal shows twinning, and is slightly
scricitized. This crystal, and somc of the cpidotcs show
microfracturing: somc porphyroblasts appear to have bcen
rotated,

The spceimen is cut by veins containing cpidote ond
pyrites. A visual cstimatc of the percentages of mincrals
prcsent is:- trcmolitc:L5, albite:39, cpidote:15, and chloritec
and pyritcs:l.

DISCUSSION

l, Gencral, Mr., Thompson askcd for somc gecneral comment on
the pctrology of these rocks; an attempt will be made to do
this herce The basalts are fairly straight-forward and will
be treated bricfly. Somc difficultics arisc from a study of
the rocks that arc thought to bce intrusive: in dcaling with
these, the discussion will be morc in the naturc of
suggestions to Mr, Thompson rather than any definite
conclusions,.

According to Mr. Thompson, thc areca immcdiately at
the landward cnd of Milnc Bay compriscs 2 suilte of doleritcs
and ultramafic rocks intrudcd into thc volcanics,.

Mr. Thompson thinks that thc dolceritcs and ultramafics arc
relatcd. The remainder of the arca examined by Mr., Thompson
consists of basalt flows intcrbcddcd with somc pyroclastics
and scdiments, and intrudcd by somc dolecrites.



2~ The Basalts. The basalts arc a asconably uniform suitc,.
The tTexturc in some is ophitic and uab ophltlc, and in others
it is invergrenular or variolitic., Some of thc rocts in this
suite havce been called dolerites on account of wncir texture
and thecir rather more coarsc grain size - however, 1t is
rcalizcd that these spcecimens may well have been taken from
thick flows; and Mr. Thompson hes obtained ficld cvidence to
show that somc of thcsc coarscr-groincd rocks arc extrusive.

Mincralogically. most of thce basalts have
plegioclase thot is zoncd from bytownitc or labradoritce to
andesinc: thoere are two cxceptions « P.345 has its
plagioclasc replaccd by zcolite, and P.3L8 is albitized. All
the basalts have augite, and one (P,3%94) has phenocrysts
composed of frcsh or only partly olitcered olivwinc. Some other
spcceimens convaln bewlingite and xylotilce which appcar to
pscudomorph rorc crystals of olivine. XNo ov+hop"9xono cr
vigeonlitc wewe obscrved. Most oi' the basalis nave interstitiol
bowllngluo or chloritic matcrial, and in onec or two this may
rcprescent aitvcercd basaltic Glﬂsu. gomc have intcerstitial
zeolite in addition (P.34L8. P.3%0 and P,35%). OCnc smecimen
‘?,394) has a mcsostosis composcd of alkal: felspar and
chlorite. Bowlingitc, cnloritc and analcite arc prcscnt in

some in veins and amygdalcs. Quartz wos obscrved only in two
spceimens;  in P.3L8 partly replacing albites and in P.392

onc crystal was sccen in aan amygdalc. Thcrcfore, apart from
the spilliie and the zeolitized basalt, the lavas arc
mineraiogically fairliy utniform, although the texturc, and the
prescnce of fresh phenocrystic olivinc in specimen P.39L
suggest that this lava may not beclong to thils province, o
that 1T may belong to a later voicanic episode.

The late stage mlnerals tend to be alzaline, al*hough
the presence cf late quartz in one or two specimens, and ins
occurrence of the acid asaston“ (P, 349 suggest that the

parcent magma of the lovas might hqv“ produced a rhyoliiic
differcentiate.

Je_The Intrusive Rocks. The intrusive rocks comdrise some
M (L SRR AT s

doleritcs and grenophyric dolerites. and swo uliromafic reocks,

a. The doleritns. With the doleritcs I nhave grouped two
pqrtTy urclitized paselts {specimens P.358 and P.379), firstly,
beecause they occur in the main area of +the intrusive rocks,
and secondly, because of their characteristic o uvralitizaiion:
this chavactecristic dces not appcar in the othor bCSC7TS,
whereas it is present in tac doLe“1 es. These vralitized
rtesalss, il thev arc in fact intrusive, may relresent y

chilled mergins of the dolerite inwtrusions, o may be minor
ofLshooUs Trom them;, this Doint can probably be decided on
ficlid evidence,

The five specimens ol doleritc are medium-grained and
have sub-ophitic textures. The plagioclase in P.350 is
labradorite, and in the othcrs (P 372, 7J37), P.3Th, P.375 and
P.393) it is merc sodic. Augite is pros ent in ail, and,
except in P.350, it is morc or less alitlzed. Quartz is
accessory in P, 350, and in P.393 some 1s essential and some
may be sccondary: in thce other spccimens it 1s absent.

The t7o basalis are fine-grained, and conbtain
plagioclasce,; Zoned from labradorite fo andesine, and aug
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The granophyric dolerites are medium- to coarse-
grained, and contain partly saussuritized sodic plagioclase,
and somewhat acicular, partly chloritized (P.352€ or
uralitized (P.354) augite. These minerals arc partly or
wholly enclosed by poikilitic quartz or granophyric intergrowths
of quartz and alkali felspar,

Most of the dolerites occur in the arca immediately
south of Milne Bay: P.360 occurs to the north of the Bay,
P.35L on the headland on the north-east side of the Bay, and
P. 393 occurs on the cast coast of Basilaki Island,

P. 393 is taken as intrusive because of its coarse
grain-size; 1its augite is also partly wralitized. P,35L is
a dolcerite pegmatite, and is considcred to be part of an
intrusion. Dolerite pegmatites and graenophyric dolerites arc
known in basic volcanic rocks (Kuno, et al., 1957), but they
occur only as schlieren. Mr. Thompson spoke of the outcrop
represented by P.354 as being uniform, hence no schliercn
appear to be present. Dolerite pegmatitcs and granophyric
dolerites occur more commonly in intrusive rocks, usually sills,
as schlicren and irrcgular patches (Walker, 1940, ond 1953),
and also as layers in differentiated sills, as at Dillsburg,
UsS.A. (Hotz, 1953), and Red Hill, Tasmania (I. McDougal,
perse. comm.). It secms probable that P.354 represents part
of a differentiated sill of this type. P.352 is a very
similar dolcrite pegmatite.

Thesc granophyric dolerites are typical acigdic
differcntiates of the tholecitic magme-type (I. McDougal,
pers. comm.). They may be associated with thc other dolcrites
as parts of differentiated sills,

Specimen P. 351, a pyroxcne-rich melagabbro having
clots of prismatic augite crystals poikilitically enclosed in
sodic plagioclasc, is difficult to place. It may rcprcsent
a heavy crystal accumulation whosc plagioclasc has been
albitizcd, or else it may be a different type of pcgmatoid
dolcrite. Some more fleld information about this specimen
would be recquired in order to decide what it is.

be Thc Ultramafic Intrusives. Two spccimens, P. 355 and
Ps 359, are dunite and olivine pyroxecnite respectively. The
dunite is a mecdium-grained, xenomorphic—cquigranular rock
composcd of olivinc partly replaced by scrpentinc, Thc
olivine pyroxenite is o medium-graincd rock composed mostly
of clinopyroxenc, with small amounts of olivinc, and minor
amounts of biotitc, scrpentine, trcmolitc and chloritc.

coe The Rclationship Between the Doleritces and the
Ultramafics. What follows is mcrcly a summary of the
possibilitics, and a-brief survey of the literaturc. Many
of thc refcrenccs to the literaturc may be quite irrelevant,
but have been put in as possiblc suggestions,

The ultramafic rocks may represent heavy crystel
differentiates of thc doleritcs: howcver, this would be
unusual, for although tholciitic magma, on diffcrcentiation,
often produces olivine in a heavy crystol accumulation, this
mineral rarely forms more than L0% of such an accumulativc
rock -~ for cxamplc, in the Pelisades sill, New Jcrscy, the
olivine layer contains a maximum of 25% olivinc; this sill
is over a 1,000 fect thick, in placcs (Walker, 1940). Even
in differcnticted sills of the olivine basalt magma typc,
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such as the teschenitic sill of the shiant Islands, Scotland
(Walker, 1930), no true ultramafics are found in the
accumulative layers. From this, therefore, it seems that the
dolerites and granophyric dolerites bear no relation to the
ultramafics. However, other possibilities will be briefly
surveyed. '

An association where a basic magma differentiates
to produce, on the one hand, ultramafic rocks, and on the other,
gabbroic pegmatites, are the great plutonic basic intrusions,
such as at Bushveld, South Africa (Daly, Hall, Lombard, guoted
in Turner and Verhoogen, 1951), Stillwater, U.S.A., (Howland,
Peoples and Sampson, and Hess, quoted op.,cit.), and in the
Great Dyke of Southern Rhodesia (Worst, 1958). These
intrusions are, however, of huge dimensions; G.g., the
Bushveld complex covers an area of avproximately 20,000 square
miles, and in places is as much as 5 miles in vertical
thickness., These intrusions are gabbroic and plutonic,
whereas the dolerites under consideration have every appearance
‘of being hypabbyssal. Also, Mr. Thompson did not give any
indication of any basic plutonic intrusion being present in
this area.

It may be argued that differentieation took place at
depth, and that the differentiated rocks were subsequcntly
emplaced as a number of smaller intrusions. If this were the
case, then I would expect the dolerites and dolerite pegmatites
to show pronounced protoclastic textures, as though they were
intruded as a crystal mush. In fact they do not. What little
granulation that is present in one or two of the dolerites
may probably be attributed to tectonic action.

Two more examples of basic pegmatite associated with
ultramafic rocks are swmmarized in the following paragraphs,
They may not be directly relevant, but are put in in casec the
information will be of any use to Mr. Thompson.

Zoned gabbro pegmatite has been described by
Lovering and Cordell (1959) as occurring as closed bodies of
random distribution and varying size ans shape, enclosed in 2
pyroxenite in Plumas County, California. These authors
consider that thc pegmatites are formed from residual liquids
of the pyroxenite.

Another occurrence where ultramafics are found in
conjunction with basic pegmatites is in the Losberg Complex,
Southern Transvaal (Jansen, 1954). Here, rocks such as
harzburgite, pyroxenite and norite are associated with a
layer of granophyric gabbro and granophyre. The complex
intrudes a quartzite, and Jansen considers that the
granophyric rocks he describes result from assimmilation of
the quartzite by the basic magma.

In conclusion I would say, tentatively, that the
doleritec pegmatites are parts of differentiated dolerite sills,
and that they bear no relationship to the ultramafics, I
have quoted references in an attempt to illustrate this view,
but I may be wrong. I have, thercfore, gquoted and listed
references to other types of basic intrusions where basic
pegmatites and ultramafics are in association, in an attempt
to suggest explanations other than my point of view.
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L. Pyroclastic, Sedimentary, and Metamorphic Rocks.

Specimen P, 336 is a calcareous chert, and nced not be
enlarged upon. The acid ashstone, specimen P.349, seems

. somewhat out of place in a suite of basic rocks, but, as
mentioned ebove, it may rcpresent an ecid differentiate of
the basalts. Specimens P,366 and P, 38L arc tuffaccous
greywackes, and are composed mostly of meterial derived from
the volcanics: DP.384 contains grains of micropegmatite,
suggesting that they arce derived from grenophyric doleritecs
similar to specimens P.352 and P.35L4, If this is true, then
it may show that part of the volcanic smuquence is later than
the intrusion of the doleritcs. Specimen P.390 is an epidote-
albite~tremolite schist, and may rcpresent a metamorphoscd
basic i1lgncous rock, either lava or tuff,
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