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Smoke and mirrors: are Australian seaweed communities retreating?
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A recent publication by Wernberg et al. (2011, Current Biology 21: 1828–1832) used historical herbarium 
specimen records sourced from Australia’s Virtual Herbarium to suggest that the distributions of numerous 
seaweed species were shifting southward, purportedly as a response to climate change. I contend that the paper 
is fatally flawed for several reasons: an inappropriate interpretation of herbarium records, a failure to check the 
underlying data relating to crucial records, the absence of ground-truthing to confirm actual extirpation, and an 
incorrect interpretation of collection effort. The major assumptions of the paper are that herbarium records from 
a particular period are equivalent to a species’ distribution in that period, and that the absence of a herbarium 
specimen from subsequent periods is evidence for the species’ local extinction. No effort, however, has been 
made to validate these assumptions. Herbarium specimens are not collected in a systematic way, geographically 
or otherwise. Collectors are often selective in their taxonomic coverage, and there has never been a program 
of extensive seaweed collection over a defined period. Collections are often built up ad hoc, as opportunities 
and funding arise. Thus the absence of a herbarium record is potentially due to any number of factors, the 
least likely being a local extinction. Moreover, none of the results were tested by revisiting sites and checking 
for the presence of supposedly locally extinct species. To compound the problems, the locality data of crucial 
specimens were not checked. I also suggest that the claimed northwards collection effort bias, used in support 
of the conclusions, is grossly oversimplified. When examined in detail the collection effort is actually skewed 
southward, and potentially the underlying cause for the perceived range contractions.

Integrative species delimitation of the Macrozamia plurinervia complex (Zamiaceae)
James A. Ingham1, Paul I. Forster2 and Lyn G. Cook1

1School of Biological Sciences, The University of Queensland, Brisbane, QLD 4072
2Queensland Herbarium, Department of Environment and Resource Management,  

Brisbane Botanic Gardens Mt Coot-tha Rd, Toowong, QLD 4066 
Corresponding author email: james.ingham@uqconnect.edu.au

Establishing meaningful measures of biodiversity and subsequent environmental management policies is 
dependent upon objectively defining species boundaries and species relationships. Species complexes, in 
which species boundaries (usually based on morphology) are unclear, represent groups that require taxonomic 
investigation. The Macrozamia plurinervia species complex consists of six species of cycad (M. conferta, M. cranei, 
M. machinii, M. occidua, M. plurinervia and M. viridis) currently described on subtle differences in morphology. 
Because four species are listed as threatened (EPBC Act 1999), an understanding of the evolution of these 
plants is crucial for assessing conservation status and designing effective conservation management schemes. 
However, previous attempts to assess species limits using isozymes or chloroplast DNA have revealed little 
or no differentiation between species. In the present study, we assess the current species limits by comparing 
morphometric and genetic clustering analyses. Plants were scored for a suite of morphological characters 
and clustered using morphometric analyses. Approximately 80 individuals per species were genotyped for 12 
novel microsatellite markers to discriminate species, test alternative explanations of chloroplast sharing, and 
investigate the pattern of divergence within the M. plurinervia complex. 
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