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Over the last decade, monitoring programs have revealed alarming declines in the
number of bees and butterflies, but less attention has been directed towards the less
charismatic species of insects. It now seems that other groups might be similarly
impacted in at least some regions. For example, a 2017 study reported a shocking 76%
decrease in the biomass of a broad range of flying insects within German protected
areas over the last 30 years.

Are global populations of insects in collapse?
While Western Europe has experienced intense commercial agriculture with dramatic
changes to its landscape, South Africa has a smaller agriculture industry that has been
operating for a shorter period of time. It still has large areas of natural vegetation such
as the Kruger National Park, the largest of its 19 national parks.

It is unclear whether the
drastic decline in insect
populations reported in
Germany is also occurring in
South Africa's national parks
as data are lacking.
Simon van Noort,
Curator of Entomology at
Iziko South African Museum,
says that "there is a dire shortage

What's causing the sharp decline in insects, and why it
matters?
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of data on African insect species
richness." Of the 100,000 species described from sub-Saharan Africa, about 44% are
recorded from South Africa.
But total estimates of African insect species vary widely, "potentially 2- to 6-times
higher than the known species richness," he says. "Based on my experience with the hyperdiverse Hymenoptera (bees, wasps, and ants), I am of the opinion that the 20,000 or so described
African species represent, at most, 20% of the true richness for the region, and possibility as low
as 5%."

"There is a dire shortage of data on African insect
species richness"
There is clearly a pressing need to obtain detailed baseline data on broader insect
communities to understand and prevent decline as well as gauge the impacts of global
change.
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Global Malaise Program
Gaining a detailed understanding of arthropod species on our planet

Since its launch in 2012, the Global Malaise Program (GMP) has gathered extensive
biodiversity data on terrestrial arthropods (e.g. insects, spiders) through a standardized
protocol of Malaise trapping and DNA barcoding.
The Malaise trap captures a broad diversity of arthropod species and is generally
accepted as the most time- and cost- effective collection method, leading to its frequent
use in biodiversity assessments. Developed at the Centre for Biodiversity Genomics
(CBG) by Paul Hebert and colleagues, DNA barcoding is a method that utilizes
sequence variation in a standardized gene fragment, that is the cytochrome c oxidase I
(COI), to rapidly and objectively differentiate species.
The GMP represents a first step in obtaining a detailed understanding of the
diversity and distribution of arthropod species on our planet. This ongoing
international collaboration has collected 1.16M specimens from 63 sites in 40 countries
resulting in 110K BINs (Barcode Index Numbers, a proxy for species).
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Global Malaise Program progress map as of February 2018

Extension of this work will provide detailed information on patterns of
arthropod biomass and species diversity at each site, making it possible to assess insect
community dynamics. Importantly, the use of DNA-based analysis will allow biosurveillance in near real-time. Hebert expects that "by 2045, a global bio-surveillance
system will be reading life on a planetary scale." This will be just one of the three main
goals of the Planetary Biodiversity Mission - a plan to advance the understanding and
protection of life on our planet.

"By 2045, a global bio-surveillance system will be
reading life on a planetary scale"
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South Africa joins iBOL
In 2010, South Africa became a Regional Node within the International Barcode of Life
(iBOL) Project, the largest endeavor ever undertaken in biodiversity science. South
Africa’s important role in iBOL was signaled when it was selected to host the 7th
International Barcode of Life conference, organized by Michelle van der Bank and her
team at the African Centre for DNA Barcoding (ACDB). The ACDB has already
barcoded all the trees of the Kruger National Park, a project spanning from 2006 - 2011.
"Barcoding insect species is the next logical step in monitoring biodiversity in the Kruger," van
der Bank says.

"Barcoding insect
species is the next
logical step in
monitoring biodiversity
in the Kruger"
This meeting, held in Kruger
National Park in November 2017, was
a great success, attracting nearly 500

National Parks in South Africa
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delegates from 71 nations. Discussions during this conference led to a plan; Kruger
National Park would serve as a model system to demonstrate how DNA barcoding can
rapidly advance understanding of biodiversity in national parks in South Africa and
other countries.
And so, the Kruger Malaise Program was born with the hope that this work
would lead to follow-up projects that survey arthropod diversity in parks around the
world.

Kruger National Park joins the GMP
A model to fast-track biodiversity assessment in national parks

The Kruger Malaise Program is examining patterns of variation in the species diversity
and biomass of arthropod communities in the Kruger by coupling a year-long sampling
program with subsequent DNA barcode analysis of the specimens. Specifically, 26
Malaise traps have been deployed at sites in each section of the park, and weekly
harvesting of the trap catches is underway.
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Objectives:
1. To show that DNA barcoding can enable rapid, low-cost evaluations of the species
composition of arthropod communities in National Parks.
2. To quantify seasonal and spatial patterns of
variation in arthropod biomass in Kruger
National Park.
3. To provide baseline data on arthropod
community structure and species diversity in
Kruger National Park to evaluate future
changes.
4. To provide detailed information on species
distributions to help South Africa meet its reporting obligations under the Convention
on Biological Diversity.

“The marrying of high tech lab techniques and simple
field techniques allows for co-creation of knowledge
between conservation managers and scientists"
Danny Govender, general manager of the Savanna & Arid Research Unit of
South African National Parks, is keen to support the program highlighting that, "with
100 years of biodiversity research, the Kruger will for the first time have access to a
comprehensive, spatially and seasonally explicit dataset of insect life." She says, "the marrying
of high tech lab techniques and simple field techniques allows for co-creation of knowledge
between conservation managers and scientists, ensuring that research findings are meaningful
and relevant.”
7|KMP

Report

#1

Deployment of Malaise traps
With guidance from Govender, a small team set out to deploy Malaise traps across the
Kruger in May 2018. The deployment team included Ryan Rattray and Eugene
Shongwe from the African Centre for
DNA Barcoding at the University of
Johannesburg as well as Michelle
D'Souza from the Centre for Biodiversity
Genomics at the University of Guelph in
Canada.
Over a 2-week period, they
deployed 24 traps providing coverage for
21 of the 22 sections in the four main
regions of the Kruger. As two additional
traps were deployed in the remaining
section in July 2018, all sections of Kruger
are now being monitored!

Danny Govender helping the deployment
team plan their route

As such, the traps combine good
geographic coverage with a good representation of the different vegetation types. As it
is ideal for the traps to be placed in an area with minimal artificial light, natural water
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regimes, and within a fenced area, the team set up each trap within a quiet corner of
each section ranger's
property.

A difficult task was
made so much easier by
the wonderful SAN Park
staff.

The deployment team
met with incredible
Location of the 26 Malaise traps across the 15 vegetation
types of the Kruger National Park

enthusiasm and support from
the rangers and their families,

staff, and students. Despite numerous other responsibilities, each person made an effort
to meet with the team and assist with the selection of a suitable location for the trap.
The maintenance of traps and collection of weekly samples depends upon
continued support from SAN Park staff. Without their help, this project would not be
possible.

Thank you so much, everyone, for your help!
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Ross Stewart with the first set of Kruger
Malaise samples

Samples ready for shipment to the Centre for
Biodiversity Genomics in Guelph, Canada

The week of July 9th, 2018 marked the first mass sample collection from the
Kruger Malaise Program. Ryan Rattray and Eugene Shongwe, joined by Ross Stewart,
collected a total of 194 samples that have
since been dispatched to the Centre for
Biodiversity Genomics. They are currently
being prepared for sequence analysis.

The processing of these samples
should be complete in a couple of months,
providing the first truly detailed glimpse of
Kruger's insect communities.

We look forward to sharing results
with you very soon!

Samples in the freezer at the Centre for
Biodiversity Genomics
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