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INTRODUCTION 

A brief visit was made to the Batonga River,
Gazelle Peninsula, New Britain, on 30th-31st July, 1959,
to examine the geology of a possible weir site at the
junction of the two main arms of the Batonga River, and
the foundation conditions for a penstock line from the
weir to powerhouse site.

The weir site and gauging station was reached
by a reasonable track about six miles from the anchorage
at Vunalama Mission, through the plantation and along an
old mission track which rises to about 900 feet above sea
level, finally by bush track along the river valley. Better
access could be obtained from Ragaga Bay, across gently
undulating limestone country westwards for about it miles,
then on flats and terraces along the valley of the Batonga
River itself, which is a fairly broad valley to within a
mile of the weir site, where the valley becomes more
constricted, and benching would be required. The suggested
route is indicated on Figure I.

GENERAL GEOLOGY 

Most of the area is covered by limestone probably
of Plio -Pleistocene age, which has been termed the "Lamogai
Series" (Noakes, 1942), named from 4estern New Britain, and
which covers large areas on both north and south coasts of
New Britain and in the Bainings. It is a massive cream to
white limestone of variable hardness, in places vuggy and
permeable.^Analyses of two samples
ation near Ragaga Bay are:

from Kleanwater Plant-

No.^1^No,^2
SiO 2 0.31 0.34
Al 20 3 0.15 0.17
Fe 2 0 3 0.17 0.17
CaO 55.47 55.26
MgO 0.26 0.30
Loss at 1,000 °C
(includes CO 2 ) 43.03 43.21
Loss 110 °C 0.06 0.06

99.45 99.51
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This limestone extends to a height of at least 900 feet above
sea level and several miles inland. It covers the area east
and north of the junction of the two arms of the Batonga River,
and remnants of the limestone remain on the high points near
the junction. The valley of the river itself and its two arms
in the area of the proposed scheme lie in metamorphic and
granitic rocks of the 4Taining Series" of pre-Tertiary age.

Two specimens of the granitic rocks have been
sectioned, and determined as quartz-diorite and granodiorite.
A sample of the metamorphic rocks from the Batonga River
junction has been determined as a hornblende trachyte, showing
that some volcanics are included in the metamorphosed sequence,
although most of it seems to be of sedimentary origin. In
this report the igneous and metamorphic rocks are referred to
as granite and slate.

In both arms of the Batonga River a few boulders
of basaltic rocks, mainly agglomerates, were noticed. These
are possibly derived from volcanic members interbedded in the
Tertiary (Neogene) bedsda are known to occur in the upper
parts of the valley.

Petrographical descriptions are given in
Appendix I.

GEOLOGY OF THE WEIR SITE 

The proposed weir site is at the junction of the
two arms of the Batonga River. An arcuate dam across both
branches immediately above the junction is envisaged, with
the objective of raising the level of the intake 50 feet above
the water level at the junction. The rocks, which are well
exposed in the stream bed, consist of very hard metamorphic
rocks of the "Baining series", which have been indurated by
granite intrusion.^Granite intrudes the metamorphics 1800
feet downstream from the junction and the preponderance of
granite boulders in both arms of the stream testify to its
presence at no great distance upstream in both branches.
Large blocks of limestone, which have settled down from
higher levels during erosion, occur on the slopes and in the
stream, and a few fragments of basalt - both fine grained
and vesicular type - tuff, and coarse volcanic aggomerates,
are found amongst the boulders in the streams.

Because the slate is considerably metamorphosed
and is even grained and unbedded, the attitude of the formation
could not be determined with certainty, but it appears to dip
north at about 25 degrees. The dominant structural features
are strong joints or shears, striking 115-120 degrees and
dipping north-east at 85 degrees. Another well-developed set
of joints strikes at 25 degrees and dips south-east at 75
degrees.

These two strong joint systems, combined with the
flat dip, or what may be only a flat system of joints, cause
the slates to break readily into blocks on weathering.

The rock in the stream beds is hard and tough and
suitable for dam foundations. On the eastern side there is
a narrow river terrace about 15 feet above stream 1 4,evel and
above that the valley side rises at an increasinortteep angle,
averaging 26 degrees for the first 30 feet. Broken material
would need to be excavated at the surface, but when this is
done satisfactory foundations for a dam exist.
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On the northern side of the left hand branch
however conditions are neither topographically nor geologically
suitable for a pondage 50 feet above stream junction level.
A low bench at an elevation of approximately 40 feet above
the level of the stream junction extends 500 feet north-west
of the stream junction and at a slightly higher elevation for
several hundred feet more. As the rock is undoubtedly broken
by weathering near the surface, this bench or ridge would have
to be excavated on a fairly large scale and a long wall built
to give the specified pondage height, and an excessive amount
of grouting would also be required.

It appears that it would be necessary either to
accept a lower height for the weir with resultant loss of
head, or to seek a suitable site for a weir higher upstream
on the left-hand branch, and if this had to be done, a better
site can also be located upstream on the right hand branch
and a water-race cr pipe-line would have to be put in to
connect the two.^These factors would mean a major review of
the engineering aspects of the scheme as at present proposed.

GEOLOGY OF PENSTOCK LINE AND POWERHOUSE SITE 

As these have not been precisely located,a detailed
examination was not made. For about half a mile the penstock
lino would be in fairly steep terrain occupied by metamorphic
rocks, which to give firm foundations would have to be benched
below the zone of surface fracture and possible scree. The
remainder would be in granite with much more rounded contours,
and the powerhouse site itself also probably on granite.

A transmission line to Rabaul would be in flat
country along the coast all the way to Keravat, with no major
constructional problems. Much of the route is now or could
easily be made trafficable at least for 4-wheel drive vehicles,
except for river crossings. From the vicinity of Keravat a
road network is connected to Rabaul.

CONSTRUCTION MATERIALS 

Both granite and slate boulders in the stream bed
would provide suitable material for aggregate, or quarries
could be made in either formation. Unlimited quantities of
limestone are also available, and this, though soft in places,
might also be usable.

Sources of sand were not investigated, but probably
adequate quantities could be obtained from the wide beaches
that exist in the river half a mile downstream from the
junction, and also lower down the valley.

EARTHQUAKE HAZARD

The area is close to a recognized zone of weakness
running south-east through Gazelle Peninsula, from Ataliklikun
Bay down towards the off-shore deep, west of Bougainville.
Severe earthquakes occur every few years. One in 1941 was of
strength 9 on the Modified Mercalli Scale in the epicentral
area, which probably included the weir site. Repetitions of
similar strength may be expected in the future. According to
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Benioff and Gutenberg (1955, p.133), earthquakes of strength 9
on the Modified Mercalli scale produce ground accelerations
of 0.35 g. Other authorities place the figure even higher.
Engineering works would need to be constructed accordingly.

CONCLUSIONS 

The scheme on the present tentative lay-out would
be excessively costly because the weir site is unsuitable on
the left bank. Either the intake height for the pipe line
would need to be lowered, or two separate weirs established
on each arm of the stream, with a connecting pipe line or
water-race, again with resultant increase in cost. With
regard to foundation conditions and supplies of construction
materials the area is satisfactory, but provision would have
to be made for severe earthquakes.
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APPE'trDIXI 

Petrography of four specimens from the vicinity of
a proposed weir site on the Batonga River, Gazelle
Peninsula, New Britain.

by

W.B. DALLWITZ

NO. 1, Boulder, right hand branch, Batonga R. 7 300 feet above
junction of the two main arms of the stream.

A medium-grained, holocrystalline igneous rock
consisting of plagioclase and greenish grey ferromagnesian.

In thin section (slide 4761) the rock is seen to
consist of euhedral to subhedral plagioclase, uralitic amphibole,
interstitial quartz, and accessory black iron ore, orthoclase,
augite and biotite.

The plagioclase is labradorite (An g to An67 ); zoning
is quite strong, the outermost shells being '' acid ' andesine.
A few fair-sized grains of augite remain, but nearly all have been
replaced by uralite. Granules of fresh augite are enclosed in a
few of the plagioclase grains.

Orthoclase is mostly intergrown with quartz to give
micropegmatite.

The rock is a uralitized quartz diorite. 

NO. 2, Batonga R., at point marked "160" elevation on Department
of Works plan H.C. 4233.

A medium-grained, holocrystalline plutonic rock
consisting of white feldspar, dark greenish grey amphibole, and
a micaceous mineral.

In thin section (slide 4762) the principal minerals
are seen to be plagioclase, quartz, green hornblende, and perthite,
in that order of abundance; accessory minerals are epidote,
chlorite, black iron ore, leucoxene, and rare apatite.

Both feldspars are strongly clouded through alteration
to clay minerals. The plagioclase is subhedral, and some grains
are strongly zoned, the cores being labradorite (An50-60) andoutermost shells, oligoclase (An 75 _ 30 ).

Epidote and leucoxene are by-products of the alteration
of biotite to chlorite; some masses of epidote are also independent
of chlorite.

The rock is an altered granodiorite. 

NO. 3, Metamorphic rock from junction of the two arms of Batonga R.,
3777Fir site.

A massive, fine-grained, greenish grey rock in which
elongated crystals of feldspar, a little probable amphibole, black
iron-ore, and specks of chalcopyrite and possible pyrrhotite can
be distinguished with the aid of a lens.

In thin section (slide 4763) the rock is seen to
consist of microlites of feldspar and subordinate actinolitic
hornblende, granules of iron-ore, and accessory quartz and chlorite.
In parts of the slide the feldspar microlites show quite marked
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parallelism. A few porphyritic crystals of orthoclase or anortho-
clase and of acid plagioclase are present.

Metamorphic changes (formation of chlorite and uralitic
hornblende) in the rock are so slight that they could be due to
either auto-metamorphism or low grade hydrothermal effects.

Because of small grainsize, the identity of the
feldspar could not be determined with any degree of certainty.
Most of the feldspar appears to be orthoclase or anorthoclase,
but albite or oligoclase, identified by its poative sign, is
also present. Veinlets and pockets consisting of very fine-grained
hornblende and feldspar are conspicuous.

A small mass consisting of much coarser-grained ortho-
clase, hornblende, and black iron ore is probably a cognate syen-
itic xenolith. A pocket of hornblende, subordinate quartz, and
accessory epidote is probably of late-magmatic origin.

The rock is a hornblende trachyte. Carbonated fragments
of this rock occur in the basaltic tuff (specimen 4) described
below.

NO. 4 9 Volcanic Pebble, left hand branch, Batonga R., 200 feet
above junction.

This is a dark reddish grey rock containing white
flecks measuring up to 1.5 mm. and rock fragments up to 1 cm.
in length. Dilute hydrochloric acid causes slight effervescence
in places.

In thin section (slide 4760) the rock is seen to be
a highly altered basaltic tuff. A number of rock fragments are
recognizable, but some of them are too altered to be properly
identified; two or three appear to be carbonated trachyte, and
one is basaltic. The plagioclase in the basalt fragment has been
partly altered to epidote and rare carbonate, and the pyroxene
has been replaced by chlorite and epidote; the groundmass of the
fragment has been enriched in iron in the form of hematite.

The rock enclosing the lithic fragments has been
strongly altered, and now consists of dusty hematite (commonly
aggregated into dense clots), yellow-green chlorite, and probable
clay minerals forming a matrix for abundant grains of plagioclase
and augite in all stages of alteration. Augite has been altered
to dolomite, subordinate chlorite, and rare epidote; plagioclase

•, has been largely replaced by dolomite, clay, and rare epidote.
Calcite could not be distinguished from dolomite in the slide, but
its presence in small amount is shown by the slight effervescence
noted in handspecimen. An unaltered grain of plagioclase had the
composition An 81 (bytownite). A few octahedra of magnetite are
distributed^' through the slide.
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