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FACTORS INFLUENCING VEGETATION
Geology

Given the marked physical and chemical differences between soils developed on
basalt and calcarenite it is reasonable to expect equally marked differences between
vegetation on these substrates. Although I did not specifically sample to examine this
question, various data are available for examination. These are structural data from
Howea forsterana forests and to a lesser extent from Drypetes-Cryprocarya forests.
Suitable floristic data are available for Lowland Mixed Forest, and for the detailed
distribution of individuals of Howea forsterana and H. belmoreana. Finally, we can
compare more general data on growth form, origin and substrate.

Structural data from Howea forsterana forests (Table 5) show a consistent
pattern: forests on basalt are richer, higher, have larger basal area and are denser
than those on calcarenite. No significance tests are made because sample numbers
are too small except in the case of height.

Basal area data from Drypetes-Cryprocarya forest (Table S5) show the same
pattern. However, despite the marked differences in appearance (more-or-less due
to structure) between Drypetes-Cryptocarya forest and the Calcarenite Facies (DaCtC)
there is considerable overlap in the structural data from each community, summarized
in the main vegetation table.

For these two examples (Howea forsterana and Drypetes-Cryptocarya forests)
we can show some structural differences, but further detailed sampling would be
necessary to suggest that this is a general situation pertaining to all communities.

The first floristic example comes from Lowland Mixed Forest, a community
normally found only on basalt. However, one isolated stand occurs on calcarenite
between Signal Point and Neds Beach. Several species normally found only on basalt
grow here: Bubbia howeana, Cleistocalyx fullagari, Randia stipulosa and Cyperus
brevifolius. This is the only site where these ‘basalt species’ occur. Pandanus forsteri
occurs on calcarenite only here and on dry platy outcrops of calcarenite behind Pebbly
Beach. Howea belmoreana which is rarely found on calcarenite also occurs here (see
below). Were it not for the surface outcrops of calcarenite, I would have predicted
that the substrate was basalt.

The second floristic example concerns the relative distribution of Howea
Jorsterana and H. belmoreana on the two substrates. Perhaps the most persistent
myth about the vegetation of Lord Howe concerns the distribution of individuals
of Howea forsterana and H. belmoreana. Etheridge (1889b) reported “‘a very
remarkable fact in connection with the two lowland species [of palms] . . . wherever
the soil is derived from the decomposition of the Coral-sand rock [calcarenite], the
Thatch Palm (K. Forsteriana) [Howea forsterana) exclusively prevails, whilst the
appearance of the Curly Palm [H. belmoreana] at once indicates a volcanic soil’’.
This had not been observed or at least not stated by either Duff (1882) or Moore
(1869a) but Maiden (1898) agreed that ‘‘Kentia Belmoreana [Howea belmoreanal will
not grow on the coral sandy ground; it is always found on basalt.”” In 1940 and 1959,
Rabone states ‘‘Howea belmoreana, the Curly Palm, grows on basalt soil only...”
but his view is almost certainly based on the earlier opinions of Etheridge and Maiden.
Oliver (1917) “‘paid particular attention to the distribution of the two species of Howea

. . and considers there is no foundation in fact for the above quoted statements
... (i.e., those quoted above here).

Even in 1974 this apparently perfect disjunction was quoted to me by some island
residents. I have seen Howea belmoreana on calcarenite in only one place: Neds Beach.
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TABLE 5

Quantitative data from forests on calcarenite and basall

Attribute Calcarenite Basalt

A. Howea forsterana (Hf) Forest

Number of species/site 99+5.8 n=7 11.4+6.8 n=6
Height (m) T7.1+2.7 n=158 7.9+4.4 n=104
Basal area (sq m/ha) 703 £193 n=23 793+133 n=95
Density (stems/ha) 1712+327 n=9 1884+406 n=35

B. Drypetes australasica-Cryptocarya triplinervis (DaCt) Forest

Basal area (sq m/ha) 660+241 n=7 7544155 n=10

All figures are means + standard error of mean based on numbers of samples shown (n). Source: Pickard
(1978 recalculated, 1980 and unpublished data).

Hf Numbers of species/site: from sites used for computer analysis, altitude range 0-16 m. Height: from
transects specifically for sampling palms. Basal area: measured with glass prism. Density: from circular
plots of area 84 sq m. ‘

DaCt Basal area: measured with glass prism.

Early photographs clearly show H. belmoreana growing on Signal Point on calcarenite
but these stands no longer exist. It also grows on alluvium derived from a mixture
of basalt and calcarenite at the western foot of Malabar Ridge. Consequently, I agree
with Oliver: Howea forsterana occurs on both substrates but is much more abundant
(by several orders of magnitude) than H. belmoreana on calcarenite. Both these
floristic examples show how the apparently sharp differences in some communities
on the one substrate are obscured when a wider range of variation is examined.

A broader island-scale floristic comparison is possible using field knowledge of
the substrates each species occurs on, the origin of each species (native, endemic and
naturalized) and the growth-form (tree, small tree, shrub, twiner, herb, graminoid
and fern). The resultant 3-way table (Table 6) can be examined to see the effect of
substrate. Most of the analysis that follows is restricted to those species growing on
only one substrate and not both.

However it is worth asking whether the fofa/ numbers of species on basalt and
calcarenite follow the empirical power law of island biogeography (MacArthur &
Wilson, 1967), viz:

S = cA?
where S = number of species
A = area

¢ = coefficient
Z = parameter

For isolated islands z is usually 0.20-0.35, but for areas within an island it is
usually 0.12-0.17. Thus for the total numbers of species on basalt and calcarenite
we wish to determine z.

Solving Se A\ %

—_ for z,

with S, = 325, S, = 268, A, = 1188 and A, = 332, we find that z = 0.15.
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Clearly then this is in the range given by MacArthur & Wilson (1967) and we can
conclude that the tofal numbers of species on each substrate can be predicted from
the theory of island biogeography.

However, the picture is more complex when we examine the numbers of species
restricted to each substrate. There is no reason to believe that these will follow the
same power law, and even less reason to believe that the parameter z will be in the
same range as for all species. Thus we cannot use the theory of island biogeography
to calculate expected numbers of restricted species for purposes of comparisons.

The best way to examine Table 6 is by considering each of the origins separately
and using chi-squared tests of independence to detect interactions. For native species
we see that the significant interaction (chi-squared statistic 18.8 with 5 d.f.) is due
mainly to herbs which are over-represented on basalt. There are no endemics restricted
to calcarenite so there is no interaction in this table. With the naturalized species
there is no significant interaction (chi-squared statistic 5.0 with 5 d.f.) between
substrate and growth-form. This indicates that the individual growth-forms are mostly
represented in the ratio of the marginal total, 18:61.

TABLE 6

Three- and two-way tables of substrate, origin and growth-form;
and total numbers of species on the substrates

A. Three-way table
Growth-form

Origin Substrate Tree Small tree Shrub  Twiner Herb Graminoid Fern  Total
Native Basalt 0 0 5 1 7 19 20 52
Calcarenite 1 0 1 1 6 2 0 11
Total 1 0 6 2 13 21 20 63
Endemic Basalt 5 14 11 1 7 5 16 59
Calcarenite 0 0 0 0 0 0 0 0
Total 5 14 11 ! 7 5 16 59
Naturalized Basalt 0 | 0 1 12 4 0 18
Calcarenite 2 3 8 3 26 19 0 61
Total 2 4 8 4 38 23 0 79
B. Substrate x origin
Substrate Native Endemic Naturalized Total
Basalt 52 59 18 129
Calcarenite 11 0 6l 72
Total 63 59 79 201
C. Origin x growth-forms
Origin Tree Small tree Shrub  Twiner Herb Graminoid Fern  Total
Native | 0 6 2 13 21 20 63
Endemic 5 14 11 1 7 5 16 59
Naturalized 2 4 8 4 38 23 0 79
Total 8 18 25 7 58 49 36 201
D. Totals
Restricted species Total species Area (ha)
Basalt 129 325 1188

Calcarenite 72 268 332



















































































































