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Herold et al. (2011) present a monsoon climate model for the early
to middle Miocene of Australia, which suggests that widespread rainforest vegetation could not be supported in northern Australia at that time
without a major increase in atmospheric CO2 concentration. They note
that this appears to be at odds with the results of Archer et al. (1994) and
Travouillon et al. (2009) who argue that early and middle Miocene faunas
of, for example, Riversleigh in north-western Queensland are indicative of
at least regional rainforest paleohabitats.
The data used as quantitative climate proxies to calibrate Herold et
al.’s models require comment. Two northern Australian fossil localities
used to derive proxies for mean annual precipitation (MAP) and mean annual temperature (MAT) (Riversleigh’s Dunsinane Local Fauna [LF] and
the Northern Territory’s Kangaroo Well LF) are late Oligocene rather than
Miocene in age (Arena, 2008; Megirian et al., 2004). Although Herold et
al. evidently accept the interpretation of Megirian et al. (2004) that there
was little difference between the late Oligocene and early Miocene, this
view is not supported by other analyses. The late Oligocene in Australia,
and globally, is widely recognized as a drier, cooler period than the early
and middle Miocene (McGowran et al., 2000; Zachos et al., 2001; McGowran et al., 2004).
In the case of the Dunsinane LF from Riversleigh, Herold et al. accept Guerin and Hill’s (2006) interpretation of a contemporaneous deciduous vine thicket as a proxy for MAP for the Miocene of northern Australia. However, Guerin and Hill (2006) erroneously presumed that all of
Riversleigh’s assemblages were Miocene in age despite a long-standing
literature demonstrating that these span the climatically very different late
Oligocene, Miocene, Pliocene, and Pleistocene (e.g., Archer et al., 1997;
Travouillon et al., 2006).
On the basis of their models, Herold et al. suggest that interpretation
by Archer et al. (1997) and Travouillon et al. (2006) of extensive early and
middle Miocene rainforests in northern Australia may be based on data
that derives instead from local, riparian rainforest biotas. They acknowledge that their modeling might have a dry bias, particularly if CO2 values
in the Miocene were a lot higher than present, but conclude that “...widespread rainforest in north Australia is not supported without an arguably
unrealistic increase in precipitation” (Herold et al., 2011, p. 5).
Presence of rainforest at Riversleigh in the early to middle Miocene
is supported by: (1) cenogram/body mass distribution patterns (Travouillon et al., 2009); (2) numerous obligate rainforest taxa (Archer et al., 1997;
2006); (3) overall mammalian species diversity comparable with that
found in lowland rainforest communities in Borneo; (4) lack of evidence
in mammalian herbivore dentitions of capacity to consume plants other
than soft-leafed taxa typifying wet forest ecosystems; and (5) frog assemblages of sympatric small bubble-nesting myobatrachids collectively
indicating cool, aseasonal, permanently wet conditions (M. Tyler, 2007,
personal commun.).
That the Miocene rainforest communities are not simply riparian is
indicated by the fact that this species diversity could not be maintained for
millions of years in narrow strips along rivers or around lakes. Further,
absence in these diverse paleocommunities of any arid-adapted taxa sug-

gests they had not yet evolved in Australia, and that the biota documented
in the Riversleigh deposits of this age may well be representative of much
of northern Australia. Extensive species overlaps (Travouillon et al., 2006)
with the early Miocene Kutjamarpu LF from the Wipijiri Formation in
the Lake Eyre Basin suggests that similar species-rich forest communities
extended into central Australia at this time.
With respect to the suggestion (Herold et al., 2011) that their modeling indicates that grasslands may have been present in central and/or
northern Australia at this time, Martin (2006), having reviewed all palynological evidence from Australia, concluded that there is no evidence for
grasslands prior to the Pliocene.
We suggest that some aspect of the modeling that led Herold et al.
to conclude that the early to middle Miocene communities of Riversleigh
were probably either not rainforest or simply riparian localized communities requires closer examination, particularly in the light of the inappropriate proxies that underpin some of the modeling.
REFERENCES CITED
Archer, M., Hand, S.J., and Godthelp, H., 1994, Patterns in the history of
Australia’s mammals and inferences about palaeohabitats, in Hill, R.S., ed.,
History of the Australian Vegetation: Cretaceous to Recent: Cambridge,
UK, Cambridge University Press, p. 80–103.
Archer, M., Hand, S.J., Godthelp, H., and Creaser, P., 1997, Correlation of the
Cainozoic sediments of the Riversleigh World Heritage Fossil Property,
Queensland, Australia: Mémoires et Travaux de l’Ecole Pratique des Hautes
Etudes, v. 21, p. 131–152.
Archer, M., and 19 others, 2006, Current status of species-level representation
in faunas from selected fossil localities in the Riversleigh World Heritage
Area, northwestern Queensland: Alcheringa, v. 1, Special Issue, p. 1–17.
Arena, D.A., 2008, Exceptional preservation of plants and invertebrates by
phosphatization, Riversleigh, Australia: Palaios, v. 23, p. 495–502, doi:10.2110/
palo.2006.p06-142r.
Guerin, G.R., and Hill, R.S., 2006, Plant macrofossil evidence for the environment
associated with the Riversleigh fauna: Australian Journal of Botany, v. 54,
p. 717–731, doi:10.1071/BT04220.
Herold, N., Huber, M., Greenwood, D.R., Müller, R.D., and Seton, M., 2011,
Early to middle Miocene monsoon climate in Australia: Geology, v. 39,
p. 3–6, doi:10.1130/G31208.1.
Martin, H.A., 2006, Cenozoic climatic change and the development of arid
vegetation in Australia: Journal of Arid Environments, v. 66, p. 533–563,
doi:10.1016/j.jaridenv.2006.01.009.
McGowran, B., and 17 others, 2000, Australasian palaeobiogeogrpahy: The
Palaeogene and Neogene record: Memoirs of the Association of Australasian
Palaeontologists, v. 23, p. 405–470.
McGowran, B., Holdgate, G.R., Li, Q., and Gallagher, S.J., 2004, Cenozoic
stratigraphic succession in southeastern Australia: Australian Journal of
Earth Sciences, v. 51, p. 459–496, doi:10.1111/j.1400-0952.2004.01078.x.
Megirian, D., Murray, P., Schwartz, L., and Von Der Borch, C., 2004, Late
Oligocene Kangaroo Well Local Fauna from the Ulta Limestone (new name),
and climate of the Miocene oscillation across central Australia: Australian
Journal of Earth Sciences, v. 51, p. 701–741, doi:10.1111/j.1400-0952.2004
.01085.x.
Travouillon, K.J., Archer, M., Hand, S.J., and Godthelp, H., 2006, Multivariate
analyses of Cenozoic mammalian faunas from Riversleigh, north-western
Queensland: Alcheringa, v. 1, Special Issue, p. 323–349.
Travouillon, K.J., Legendre, S., Archer, M., and Hand, S.J., 2009, Palaeoecological
analyses of Riversleigh’s Oligo-Miocene Sites: Implications for OligoMiocene climate change in Australia: Palaeogeography, Palaeoclimatology,
Palaeoecology, v. 276, p. 24–37, doi:10.1016/j.palaeo.2009.02.025.
Zachos, J., Pagani, M., Sloan, L., Thomas, E., and Billups, K., 2001, Trends,
rhythms, and aberrations in global climate 65 ma to present: Science, v. 292,
p. 686–693, doi:10.1126/science.1059412.

© 2012 Geological Society of America. For permission to copy, contact Copyright Permissions, GSA, or editing@geosociety.org.
GEOLOGY FORUM | June 2012 | www.gsapubs.org

e273

