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REPORT # 3: MARCH 2019 

 

We are almost at the end of the Kruger Malaise Program (KMP). Since the first 

Malaise trap was deployed in Skukuza on May 2nd 2018, the continued dedication of 

South African National Park (SANpark) rangers and staff has allowed the program 

to successfully collect insects across Kruger National Park, South Africa for 326 

days now. This program is a collaboration between the Savanna & Arid Research 

Unit in Skukuza, the African Centre for DNA Barcoding (ACDB) in Johannesburg, 

and the Centre for Biodiversity Genomics (CBG) in Canada.  

The aim of the KMP is to examine the species diversity and biomass of insect 

communities in the park, and this third report provides a brief overview of these 

aspects for the first batch of samples collected between May and July 2018. It 

briefly reports on the second batch of samples collected between July and 

November 2018. The next report will be provided in late May 2019 before the 9th 
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International Barcode of Life (iBOL) conference (June 17-20th) in Trondheim, 

Norway. It is at this conference that the iBOL Consortium, comprising 30+nations, 

will launch its next project - BIOSCAN - that will lay the foundation for a DNA-

based global biodiversity observation system similar to the monitoring systems 

that have been recording weather patterns since the 1600s. The Kruger Malaise 

program is the key model demonstrating the feasibility of the BIOSCAN project to 

the larger international community. 

Note: Some updates made to the version of report#3 distributed to rangers in March 2019. 

Summary of the collected samples  

Since May 2018, 26 Malaise traps have provided coverage for all 22 sections in the 

four main regions of the Kruger. While the first batch of 194 samples were 

collected from 24 of the 26 traps, the second and third batch of 396 and 334 

samples respectively were collected from all 26 traps (Table 1). On average, 35 

samples per site have been collected with each individual sample collecting 

arthropods for 8 days. Of the total 926 samples, a total of 440 biweekly samples 

will be processed; 105, 193, and 121 samples from batch 1, 2, and 3 respectively 

(Figure 1).  

Table 1: Kruger Malaise Program one-year sampling progress 

BATCH COLLECTED SHIPPED TESTED SORTED SEQUENCED REPORT 

1 May - Jul 2018 Jul 2018 Aug 2018 Sep 2018 Jan 2019 #1 Aug 

2 Aug – Nov 2018 Dec 2018 Dec 2018 Apr 2019 Ongoing #2 Nov 

3 Dec 18 – Mar 2019 Apr 2018 Ongoing Ongoing - #3 Apr 

4 Ongoing - - - - - 

Species diversity of samples from batch 1 

Processing of the 105 samples from batch 1 revealed a total of 64,566 specimens of 

which 50,517 (78%) were successfully sequenced. Lower Sabie collected the most 

arthropods (15,378) and Stolznek collected the fewest (552). In total, 6,014 
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different Barcode Index Numbers or BINs (a species proxy) were recovered with 

59% of the BINs found in just one trap. On average, there were 558 species per 

trap (range: 60 – 1,627) and 148 species were unique to a trap (range: 4 – 612) 

(Figure 2). Lower Sabie had the most species (1,877) as well as the highest 

proportion of unique species (45%). Vlakteplaas had the least species (219) and 

Shangoni had the lowest proportion of unique species (22%). 

Figure 1: Range (days) of each sample collected from the Kruger National Park. The 
biweekly samples being processed are shown as filled bars and those in storage are 

shown as faded bars. Traps E – Nwanetsi, F – Tshokwane, J – Olifants, K – Phalaborwa, 
P – Punda Maria, T – Mahlangeni were destroyed for a portion of the sampling period. 
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While 4,426 species 

(66%) were unique to a 

trap, numerous species 

were shared across 

more than one trap 

indicating the intricate 

connections between 

the species in Kruger 

(Figure 3). In general, 

traps at sites closer 

together had more 

species shared between 

them (Figure 4). 

Preliminary results 

revealed more than 300 

species that were 

identified by their DNA 

sequence matching 

those in the online DNA 

barcode reference 

library. Several 

agricultural pest 

species were identified, such as the small flies Liriomyza sativae and Bemisia 

tabaci, as well as disease carrying fly species, such as Culicoides bolitinos which is 

a possible vector for African horse sickness (AHS) and Culicoides imicola which is a 

vector not only for AHS but also bluetongue disease. Both negatively affect horses 

and ruminates such as sheep and cattle. 

Figure 2: The number of arthropod specimens (black 
points, top axis), number of unique BINs (faded bars, 
bottom axis) and number of all BINs (solid bars, bottom 

axis) from the first sample batch of 64,566 specimens in 
the Kruger National Park. 
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Figure 3: 
Chord diagram 

illustrating the 
overlap of the 
6,014 BINs 
across the 24 

traps in the 
Kruger. The 
width of each 

wedge 
indicates the 
species 

richness of 
each trap, the 
internal humps 
indicate the 

number of 
species unique 
to each site 

while the arcs 
connecting 
sites reflect the 
number of 
shared species. 

 

 

 

Figure 4: Cluster diagram showing 
overall similar between traps 

represented by the average number 
of shared species. The more species 
are shared between a site, the 
closer they cluster together. 
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Testing a sample from each site for batch 2 

To test the quality of each insect specimen 

from the samples in batch 2, we tested a 

total of 4560 specimens from each batch; 

2280 specimens per batch - 95 specimens 

from each of 24 traps - were analysed 

(Figure 5). Four sites (Trap A - Skukuza, 

Trap D - Malelane, Trap Q - Pafuri, Trap Z 

- Pafuri) were not tested in both batches 

due to sampling issues. Overall, 73% of 

specimens generated a sequence while 

64% of specimens had sequences ≥500 bp 

(Figure 6).  

Sequencing success ranged between 

53 – 95% across sites in the first batch and 

between 31 – 94% in the second batch. 

Trap W – Crocodile Bridge had the largest 

decrease (-54%) in sequencing success 

with unusually low success for both 

Diptera and Hymenoptera. Similar 

patterns were observed in Trap J – Olifants 

(-41%) and Trap H – Satara (-34%). 

Despite the hot summer months, we are 

happy to see the quality of DNA in the 

samples had not decreased significantly 

for most sites. 
Figure 5: Sequence success of the total 4560 

test specimens - 2280 specimens per batch 
and 95 specimens per trap - from the first 
(grey) and second (red) batch of samples 
collected from the Kruger National Park 

Figure 6: Total sequence success 

of the 4560 test specimens in the 
first (inner circle) and second 
(outer annulus) batch of samples 
collected from the Kruger 

National Park. 


