STRENGTH PROPERTIES OF SOME KAURIS

OF THE SOUTH-WEST PACIFIC
WITH SPECIAL REFERENCE TO FIJIAN KAURI

By H. R. ORMAN

introduction

The kauri pines are native to the region extending from Malaya
and Borneo into the South-west Pacific. About sixteen species have
been described, but some of these are so much alike that they appear
to be geographical forms of one variable species with the Amboyna
pitch tree (Agathis alba) as the type. Some of the kauris of the S.W.
Pacific have been considered to bear some affinities to this species.
In particular, the Solomon Is. kauri (4. macrophylle), Queensland
kauri (4. robusta), North Queensland kauri (4. palmerstoni), Fijian
kauri (4. vitiensis) and New Zealand kauri (4. australis) have been
cousidered to be closely related ; superficially their timbers are fairly
similar.

Of these kauris in the S.W. Pacific, the most important economi-
cally are the New Zealand, the North Queensland, the Fijian and
possibly the New Caledonian species (4. lanceolata). Apart from the
N.Z., and only recently the North Queensland species, very little is
known about the timber properties of these trees. The extent to
which A. lanceolata is exploited is not known and details regarding
the properties of its wood are obscure, the only reference being to
the fact that it is siinilar to the Queensland kauri (4. robusta). The
strength properties of the Fijian kaurl were also not known, but it
was dlw&ys considered to be fairly similar to N.Z. kauri and potentla]ly
a valuable source of supply in the event of the other known kauris not
being sufficient to supply the demand.

The possibility of such a shortage occurring arose with the
increased demand for kaurl during the early stages of the Second
World War, and in 1940 the Forest Products Branch of the N.Z.
Forest Service undertook the investigation of the properties of Fijian
kauri for possible use in the ship-building industry.

General

The Fijian kauri or dakua (A4gathis vittensis Benth. and Hook. f.)
is a medium to large sized tree which varies in height from 50 to 100 ft.
and has a relatively stout trunk which tapers rather more than the
N.Z. kauri ; the trunk may measure as much as 20 ft. in girth at breast
height. Average trees range from 8 to 12 ft. in girth. Dakua is
found only in the rain-forests which occur on the south-eastern or
weather sides of the main islands, in particular Vanua Levu and
Viti Levu ; 1t ranges from sea level up to an elevation of about 3,000
ft., with an apparent optimum between 1,500 and 2,500 ft.
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Tt is perhaps the most important forest tree in Fiji and, although
seldom numerically abundant, it dominates the forest in which it
occurs and constitutes anythmg up to 35 per cent of the total volume.

Result of Tests

Standard strength tests were carried out on five logs, three being
“D bolts” 12-16 ft. in height from average trees, and two being “C and
D bolts” 8-16 ft. in heloht from additional average trees. The girth
measurement of these loos at 16 ft. ranged from 6 ft. to 9 ft. 2 in.

The results of the tests on the logs are presented in the ac-
companying table.

The results of the first full tests on North Queensland kauri
(4. palmerstont) were recently published (2), and with the results from
the tests on the Fijian kauri, and previous tests on N.Z. kauri, it was
of interest to compare the strength properties of the three major
timber-producing species of Agathis of the South-west Pacific. Com-
parisons have previously been made of the N.Z. and North Queensland
species with other softwoods. Entrican (1) has shown that A.
australis ranks amongst the very strongest softwoods of the world
and that it 1s equal or superior to Douglas fir and southern Finnish
pine in most strength properties except compression parallel to the
grain in which kauri is the weaker. Kloot (2} has discussed the strength
properties of A. palmerstoni and has made a comparison with two other
species of similar density, viz. bunya pine and Sitka spruce. On the
whole the North Queensland kauri does not compare favourably with
either of those, particularly in tensile strength, modulus of elasticity
and impact strength. HExcept in compression parallel and perpen-
dicular to the grain, and one or two minor properties, North Queens-
land kauri is inferior to both bunya pine and spruce.

As can be seen from the figures, Fijian kauri 1s superior to North
Queensland kauri, and is also superior to New Zealand kauri in most
properties, which indicates that the timber possesses good strength
properties, particularly when it is considered that the density of
A. vitiensis air-dry is 33 1b. per cubic foot compared with 36 Ib. for
A. australys.  Similarly, a very favourable comparison can be made
with a timber such as Douglas fir which has a density of 34 lb. per
cubic foot.

On the whole, Fijian kaurl compares very favourably in most
properties with the other kauris and many other softwoods of world-
wide reputation, and except in bending, appears to be generally
stronger than N.Z. kauri. However, North Queensland and Fijian
kauri tests were carried out on mature trees, whereas the test
figures quoted above for N.Z. kauri were obtained from material
cut from comparatively young trees or “rickers.” Higher test
values, particularly in compression and the minor tests, would be
expected from material cut from more mature trees.
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Properties other than Strength

The dakua or Fijian kauri can, l:ke N.Z. kauri, be ranked amongst

the very strongest and most valuable softwoods of the world. It
s similar to the N.Z. species in having a pale vellowish brown sapwood

‘and a slightly darker heartwood, the one merging gradually into the
other. Growth rings are not well defined and are marked by very
narrow bands of dense wood. The innumerable small rays give the
wood that dappled or flecked appearance characteristic of N.Z. kauri,
This similarity in appearance makes it difficult to distinguish between
the two woods, but the lower density of Fijian kauri, “and the taste
and extract reactions (4) allow recognition with reasonable certainty.

The wood is of regular straight grain and close fine uniform
texture. It seasons well and, (ﬂthoaOh modelatol} hard as softwoods
go, 18 easy to work. It nails with the g greatest ease without splitting
and possesses excellent nail and screw-holding properties. It saws
casily, works readily under hand-tools, machmeq with exceptional
ease and turns satlsﬂtctorﬂy. 1t finishes to a surface of silky smooth-
ness and should take both natural finishes and paints with ease.

Fijian kaurt should be a useful building and construction timber,

and 1s apparently widely used for house building in the Islands. It

is as a boat and ship- bmldmg timber that it should be, like N.Z.

kauri, pre-eminent; its lower density should make 1t excellent for

sheathing, planking, decking, and interior finish, and even for masts

and spars where its lighter weight would compensate for its lower
bending strength.

For more general purposes 1t has been found very successful for
high-class internal joinery, furniture, handicrafts and turnery. Like
N.Z. kauri it should bhe a suitable timber for tanks and vats, although
some adverse reports have been made on its attractiveness for this
purpose.

Logs have been exported from Fiji to Australia for manufacture
into veneers, and with the exception of spiral grain in occasional logs
gave a very good product. This trade apparently suffers from some
competition from Queensland and New Caledonian kauris.

In general, Fijian kaurl must rank as one of the most generally
useful softwoods, and should not only be a satisfactory but a valuable
substitute for N.Z. kauri in a wide range of uses. There appears to
be considerable support for Mead’s statement (3) that “Fiji kauriis
as good as, if mot better than, the imported New Zealand kauri.”
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