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Six months ago, 26 Malaise traps were deployed across Kruger National Park, South
Africa, marking the start of the Kruger Malaise Program – a joint initiative by the
Savanna & Arid Research Unit in Skukuza, the African Centre for DNA Barcoding in
Johannesburg, and the Centre for Biodiversity Genomics in Canada. The program aims
to examine patterns of variation in the species diversity and biomass of arthropod
communities in the park. It also serves as a model to demonstrate the feasibility of
monitoring national parks as part of a larger project lead by the International Barcode of
Life Consortium that is activating programs that will scan all life on our planet.

First batch of samples
The first batch of samples was collected in July
2018 from rangers based at 24 of the 26 Malaise
trap sites and was sent to the Centre for
Biodiversity Genomics (CBG) in Guelph, Canada
for analysis. It contained 194 samples with, on
average, 8 samples per site and with each
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sample collecting arthropods for 7 days (Figure 1). A total of 101 samples from every
other week at each site were prioritized for processing while the rest were stored for
future analysis.

Figure 1: Range (days) of each sample collected from the Kruger National Park. The
biweekly samples being processed are shown as filled bars. Melalane is not shown as the
appropriate labels for each sample were not provided.
Staff at the CBG began by selecting one sample from each site to test the quality of
specimens collected in the field. This test group contained a total of 2,280 specimens - 95
specimens from each of 24 traps.

Testing a sample
from each site
Processing Workflow
Once the
collection bottles arrived at CBG, staff recorded the collection locality and date from each
bottle. Next, the contents of each bottle were poured into a sorting dish, and, using a

2|KMP

Report #2

microscope, 95 specimens from each test sample were placed in the individual wells of a
DNA tissue plate. If a specimen was too large to fit in a well, it was pinned, and one leg
was removed and placed in the well. Once these plates were ready, they were
transferred to the molecular laboratory where staff extracted the DNA and then
analyzed the extract to obtain a barcode for every specimen.

Figure 2: The barcode process included four steps. Step 1 - Isolate DNA from the sample;
Step 2 - Amplify the DNA barcode region using PCR; Step 3 - Sequence the PCR products;
Step 4 - Compare the resulting sequences against the online barcode reference database,
BOLD, to find the matching species.
Results
Of the 2,280 specimens first tested, 76% generated a
sequence that was long enough to allow its assignment to a
BIN, a unit similar to species. Sequencing success ranged
between 53 – 95% across sites (Figure 3). Shangoni had the
lowest sequencing success (53%) and Woodlands had the
highest (95%). While sequencing success did also vary
among arthropod orders, there were no large differences
in the relative abundance of insect orders among sites.
Figure 3: Sequencing success of the 2,280 test specimens in
the first batch of samples from the Kruger National Park.
The four Malaise traps at Skukuza averaged 75%.
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Figure 4: The number of arthropod
BINs (black points, bottom axis)
and percentage of unique BINs
(solid bars, top axis) in the test
specimens from the first batch of
samples in the Kruger National
Park.
In total, 755 different BINs were
recovered with 76% of the BINs
found in just one trap. On average,
there were 48 BINs per trap
(range: 35 – 61) and 24 BINs were
unique to a trap (range: 12 – 34)
(Figure 4). Kingfisherspruit had
the most BINs (61), Mooiplaas had
the least (35), and Punda Maria
had the highest proportion of unique BINs (63%). More than half of the BINs (51%) were
new to BOLD, the online barcode reference database, while the other half matched
specimens from other sites, mostly in Africa and Asia (Figure 5).
Figure 5:
Distribution of
the
approximately
10,000
specimens
that match
with the 370
BINs found in
the Kruger
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The 755 BINs included representatives of 14 arthropod orders and 123 families (Figure
6). The five most BIN-rich families included flies (56 Cecidomyiidae, 47 Ceratopogonidae,
43 Chironomidae), true bugs (43 Cicadellidae), and wasps (37 Platygastridae).

Family - Muscidae
BIN - BOLD:AAG6785

Family - Reduviidae
BIN - BOLD:ACA4789

Family - Staphylinidae
BIN - BOLD:ADN2518

Family - Drilidae
BIN - BOLD:ADN3841

Family - Brentidae
BIN - BOLD:ADO2474

Family - Formicidae
BIN - BOLD:ADO3865

Figure 6: Specimens belonging to 6 of the 123 families recovered in the test samples from
the first batch of samples in the Kruger National Park.

Processing all
samples
Processing of the 101
samples was
completed in August
2018 revealing a total
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of 64,104 specimens (Figure 7).
Lower Sabie had the most
specimens (11,118) while
Houtboshrand had the fewest
(40). There was significant
variation among the samples
over time, but no overall trend
has emerged.
Figure 7: The number of
arthropod specimens in each of
the 101 samples processed at
each site in the first batch of
samples in the Kruger National
Park. Each color represents a
sample.
Within the month, sequences from these 64,104 specimens should be available, making it
possible to better evaluate the unique diversity that is present within the Kruger. In the
meantime, the second batch of samples will be picked up from SAN Park staff beginning
November 12th and will soon be on its way to Canada.

Thank you so much again, everyone, for your help!
The maintenance of traps and collection of weekly samples depends upon continued
support from SAN Park staff. We stress that without your help, this project would not be
possible.
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