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Abstract
Forests are known for their megadiversity, containing up to 80% of all terrestrial species. South African forests cover only 0.08% of the land area, yet account for 7% of known
vascular plant diversity. At least 7% of South Africa is suitable for forests, but this is not realised due to extreme anthropogenic pressures. These highly fragmented and
threatened forests need quick and efficient methods of quantifying and monitoring spatial and temporal biodiversity dynamics, especially as traditional methods of biodiversity
assessment are relatively slow and expensive. Species are lost before they are formally described, and for those (14-30%) which have been described, there is little knowledge of
their life histories and geographic distributions. These estimates suggest South Africa may have 80,000 to >400,000 species still to be discovered, which at current rates of
description will take 300-1600 years. SAFFMAP aims to use high-throughput DNA sequencing (HTS) combined with DNA-based identification through metabarcoding to enable
the rapid assessment of biodiversity from mixed, bulk samples of terrestrial and aquatic invertebrates in 100 forest patches throughout the country. The project focusses on the
community of species rather than the individual as mass-trapped invertebrate specimens are subjected to genetic analysis without pre-selection. A comprehensive community-
level phylogeographic study of forest fragments and their response to plio-pleistocene climate cycles has never been investigated, with previous studies limited in both
geographic and taxonomic scope. As an initial proof-of-concept, this project is digitising and DNA barcoding museum specimens (including type-specimens), building a freely
accessible genomic reference collection, followed by bulk sample metabarcoding of distinct forest sites in December 2017.
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Significance
Gaps in our knowledge exist due to conventional studies that are
restricted to only a few species with unique evolutionary histories
potentially misrepresenting the community and ecosystem together
as a whole.
Understanding the present diversity on a community level is
imperative for shedding light on historical phylogeographic
relationships and predicting the consequent future of forests and
their biodiversity.
Comparing whole communities at once will reveal broader patterns
and trends that include the drivers of community assembly and
evolutionary origin of local and regional species assemblages.

Applying these novel methods to this large-scale study provides a
first-time opportunity to reveal new, emergent properties of
biodiversity3 that, without the recent methodological breakthroughs
in DNA analysis4, could never have been previously considered.

1. Accelerated biodiversity discovery: which forest 
invertebrate taxa occur where?

What are the centres of endemism, diversity hotspots and areas of
conservation priority for South African forest invertebrates?

2. What are the evolutionary processes that led to the 
current biodiversity patterns?

Ancient historical events created complex patterns of forest habitat
fragmentation and expansion/ contraction1. Congruent patterns
among co-distributed taxa provide evidence of shared common
history of response to events2. Where have most recent
speciation/extinction events occurred?

3. How will invertebrate communities evolve under 
projected future climates?

What is the predicted fate of forest-associated invertebrate
communities in South Africa?

Objectives

Join us!
We aim to create a strong research base with other South African institutions, if you are interested in
collaborating, please contact us: L.Pereira@nhm.ac.uk; B.Price@nhm.ac.uk; @SAFFMAP

SAFFMAP vision: Proposed methods and outcomes for SAFFMAPP


