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Biogeography, ecology and
tectonics in New Guinea

A comment on Novotny, V., Miller, S.E.,

Basset, Y., Cizek, L., Darrow, K., Kaupa, B.,

Kua, J. & Weiblen, G.D. (2005) An altitu-

dinal comparison of caterpillar (Lepi-

doptera) assemblages on Ficus trees in

Papua New Guinea. Journal of Biogeography,

32, 1303–1314.

Research carried out at the New Guinea

Binatang Research Centre in Madang con-

tinues to produce very significant results

(e.g. Novotny et al., 2002). A recent,

intensive study examined altitudinal

variation in communities of lepidopteran

caterpillars feeding on species of Ficus

(Moraceae) (Novotny et al., 2005). Novo-

tny et al. compared two communities, one

lowland and one montane, and discovered

large differences in the Lepidoptera species

present that are not explained by differences

in the host-plant species present. The

authors wrote that �Gradients in environ-

mental variation can cause substantial spe-

cies turnover with altitude…� and they

discussed variables such as temperature.

Current differences in temperature, rainfall,

predators, etc. probably do account for

many differences in gross aspects of the

Lepidoptera fauna at lowland, montane and

alpine sites. However, the New Guinea/

Indonesia region represents a geological

maelstrom in which historical factors have

also been of great importance in determin-

ing community composition.

New Guinea is made up of the northern

part of the Australian craton plus about

32 terranes that have accreted to it. The

craton margin runs through the middle of

New Guinea. There are major differences

between the respective biotas of the com-

ponent terranes, even in mobile taxa such as

birds (Heads, 2001a,b,c, 2002a,b, 2003)

and flies (Clarke et al., 2004). This is

hardly surprising, as the terranes origin-

ated far apart from each other and had

quite different histories before eventually

amalgamating. Novotny et al.�s (2005)

study compares two sites 130 km apart,

one at 100 m altitude near Madang, by

the Finisterre terrane; the other at

1800 m near Kundiawa, on the northern

margin of the Australian craton (Heads,

2001b: Fig. 29). Novotny et al. write that

�it is unlikely that species turnover is caused

by geographic isolation. There are no obvi-

ous migration barriers separating the two

study areas…�, but this overlooks the very

different tectonic history of the craton and

the terranes accreted to it. This recalls

Diamond’s (1972) major transect study

of birds between Okapa and Karimui.

Diamond found many faunistic changes

along the transect, but did not refer to the

tectonics of the area. His transect, like

that of Novotny et al., crossed the major

tectonic boundary in New Guinea, the cra-

ton margin.

Thus it could be predicted that many of

the differences between the communities are

due to tectonic history rather than altitudi-

nal factors, and that different species would

be present at the Madang and Kundiawa

sites even if the sites occurred at the same

altitude. But why do the two communities

currently occur at these altitudes? Again,

tectonic history is probably relevant. Rapid

tectonic uplift and subsidence in the south-

west Pacific have had major, direct effects

on communities (Heads, 2001b, 2003,

2006). For example, the uplift rates in

New Guinea will raise a community at

sea level to alpine tree line (at 3000 m) in

just 1 Myr. Some taxa will perish but

others will survive, either by being pre-

adapted or by developing new adapta-

tions.

The phenomena reported by Novotny

et al. (2005) represent further challenges

for interpretations of the biogeography

and ecology of this complex island.

Whether or not tectonic effects have been

important in every case, it seems unreal-

istic to discuss horizontal or altitudinal

variation between biological communities

in New Guinea without referring to ter-

rane history and changes caused by uplift

and subsidence.

Michael Heads

Biology Department,

University of the South Pacific,

Fiji Islands

E-mail: heads_m@usp.ac.fj

REFERENCES

Clarke, A.R., Balagawi, S., Clifford, B.,
Drew, R.A.I., Leblanc, L., Mararuai, A.,

McGuire, D., Putulan, D., Romig, T., Sar,
S. & Tenakanai, D. (2004) Distribution

and biogeography of Bactrocera and
Dacus species (Diptera: Tephritidae) in

Papua New Guinea. Australian Journal of
Entomology, 43, 148–156.

Diamond, J.M. (1972) Avifauna of the
eastern highlands of New Guinea. Nuttall

Ornithological Club, Cambridge, MA,
USA.

Heads, M. (2001a) Regional patterns of
biodiversity in New Guinea plants. Botan-

ical Journal of the Linnean Society, 136,
67–73.

Heads, M. (2001b) Birds of paradise, bio-
geography and ecology in New Guinea: a

review. Journal of Biogeography, 28, 893–
927.

Heads, M. (2001c) Birds of paradise and
bowerbirds: regional levels of biodiversity

in New Guinea and correlations with
terrane tectonics. Journal of Zoology, Lon-

don, 255, 331–339.
Heads, M. (2002a) Birds of paradise, vica-

riance biogeography and terrane tectonics
in New Guinea. Journal of Biogeography,

29, 261–284.

Heads, M. (2002b) Regional patterns of
biodiversity in New Guinea animals.

Journal of Biogeography, 29, 285–294.
Heads, M. (2003) Ericaceae in Malesia:

vicariance biogeography, terrane tectonics
and ecology. Telopea, 10, 311–449.

Heads, M. (2006) Seed plants of Fiji: an
ecological analysis. Biological Journal of

the Linnean Society, in press.
Novotny, V., Basset, Y., Miller, S.E., Weib-

len, G.D., Bremer, B., Cizek, L. & Drozd,
P. (2002) Low host specificity of herbi-

vorous insects in a tropical forest. Nature,
416, 841–844.

Journal of Biogeography (J. Biogeogr.) (2006) 33, 957–958

ª 2006 The Author www.blackwellpublishing.com/jbi 957
Journal compilation ª 2006 Blackwell Publishing Ltd doi:10.1111/j.1365-2699.2006.01494.x



Novotny, V., Miller, S.E., Basset, Y., Cizek,
L., Darrow, K., Kaupa, B., Kua, J. &

Weiblen, G.D. (2005) An altitudinal
comparison of caterpillar (Lepidoptera)

assemblages on Ficus trees in Papua New
Guinea. Journal of Biogeography, 32,

1303–1314.

Editor: Chris Humphries

958 Journal of Biogeography 33, 957–958
ª 2006 The Author. Journal compilation ª 2006 Blackwell Publishing Ltd

Correspondence


