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Background: The diversity of belowground invertebrates including springtails (Collembola) is relatively unknown in the Namib 

ABSTRACT

Background: The diversity of belowground invertebrates including springtails (Collembola) is relatively unknown in the Namib 
only four species on the basis traditional taxonomy. Here, we undertook further sampling of Collembola using flotation of soi
in the central Namib Desert. Over 400 individuals were collected from 20 sites and analysed for sequence diversity at the COI
and assessed for diversity using the BIN algorithm.
Results: In total, 434 individual springtails were recovered from 77 soil samples and 341 COI sequences >618 nucleotides were
any previously available on BOLD (<85% similarity in all cases). Using the BIN algorithm we found a total of 43 BINs with a r
at more than one site, suggesting limited dispersal among sites.
Significance: The Namib Desert has much higher levels of diversity among populations of Collembola than previously known. We Significance: The Namib Desert has much higher levels of diversity among populations of Collembola than previously known. We 
include: 1) the age of the habitat (>180MY); 2) physical and chemical patchiness (e.g. moisture, geology); and 3) limited dis

INTRODUCTION

• Past studies of Namib Desert arthropods are scarce and limited to species distribution and behavioural aspects • Past studies of Namib Desert arthropods are scarce and limited to species distribution and behavioural aspects 

• Below ground diversity of Namib invertebrates (particularly Springtails) is relatively unknown, with past studies morpholog
four species: Willemia namibiae, Folsomides parvulus, Folsomides angularis

• In order to assess species-level diversity of Springtails in the Namib Desert, we undertook further sampling and assessed sequ
mtDNA COI (barcode) locus

METHODS AND MATERIALS

•Soil Samples were collected from 20 sites 

along an East-West transect in the Namib  
•341/434 individuals were 

successfully sequenced (79%)

mtDNA COI (barcode) locus

along an East-West transect in the Namib  

desert

•Specimen  were  extracted from the soil 

using a flotation method 6 and individual 

specimens were imaged

successfully sequenced (79%)

•COI sequences did not match 

any known sequences on  

BOLD or on GenBank

•The mtDNA COI (barcode) locus was 

sequenced

•Images along with collection and specimen 

data was uploaded to BOLD 5

•Species-level identification 

was not possible due to limited  

taxonomic information

•The dataset consisted of 4 

families: Isotomidae (main data was uploaded to BOLD 5

•Sequences were run through the BOLD ID 

engine for identification

•Barcode sequences were clustered 

families: Isotomidae (main 

data set), Bourletiellidae (1), 

Sminthuridae (1) and 

Neanuridae (5)

• 43 BINs were designated, •Barcode sequences were clustered 

algorithmically (BINs) to generate 

Molecular operation taxonomic units 

(MOTUs)

•A  maximum likelihood (ML) phylogenetic 

tree was constructed in MEGA7

• 43 BINs were designated, 

most BINs were unique to 

specific locations (Fig. 1)

•The most widely spaced 

sharing of BINs was between 
tree was constructed in MEGA7

CONCLUSIONS

High genetic diversity within and among 

sites  C  and J. Site G had 14 

BINs, two of which were 

shared with sites  F and O. Site 

K had 8 BINs, all of which were 

unique to the site. Eight sites 

had 3-5 BINs each, with single High genetic diversity within and among 
locations may be the result of: 

1. Limited dispersal among locations 
restricting overall distribution of 
species and gene flow among 
populations 

had 3-5 BINs each, with single 

BINs found at the remainder of 

sites

• The phylogenetic tree 

showed shallow intraspecific 

divergence (0 – 1.74%) and 
populations 

2. Accumulation of allopatric mutations 
in different habitats (e.g. under 
hypoliths and shrubs) 

3. Age of the habitat. Namib Desert is the 
earth’s oldest desert (>180MY) and has 

divergence (0 – 1.74%) and 

deep interspecific divergence 

(1.6 – 35.8%).

• This shows that the Namib 

springtail communities are 
earth’s oldest desert (>180MY) and has 
been dry for the past 130MY 1

springtail communities are 

genetically distinct (Fig. 2)
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Background: The diversity of belowground invertebrates including springtails (Collembola) is relatively unknown in the Namib Desert. Previous morphological studies have found 

ABSTRACT

Background: The diversity of belowground invertebrates including springtails (Collembola) is relatively unknown in the Namib Desert. Previous morphological studies have found 
only four species on the basis traditional taxonomy. Here, we undertook further sampling of Collembola using flotation of soil samples collected around the vicinity of Gobabeb 
in the central Namib Desert. Over 400 individuals were collected from 20 sites and analysed for sequence diversity at the COI gene locus. All sequences were entered into BOLD 

Results: In total, 434 individual springtails were recovered from 77 soil samples and 341 COI sequences >618 nucleotides were obtained (79%). Sequences did not closely match 
any previously available on BOLD (<85% similarity in all cases). Using the BIN algorithm we found a total of 43 BINs with a range of 1-14 BINs per site. Only nine BINs were found 

Significance: The Namib Desert has much higher levels of diversity among populations of Collembola than previously known. We speculate that reasons for this diversity may Significance: The Namib Desert has much higher levels of diversity among populations of Collembola than previously known. We speculate that reasons for this diversity may 
include: 1) the age of the habitat (>180MY); 2) physical and chemical patchiness (e.g. moisture, geology); and 3) limited dispersal.

INTRODUCTION

• Past studies of Namib Desert arthropods are scarce and limited to species distribution and behavioural aspects 2,3,4• Past studies of Namib Desert arthropods are scarce and limited to species distribution and behavioural aspects 2,3,4

• Below ground diversity of Namib invertebrates (particularly Springtails) is relatively unknown, with past studies morphologically indentifying only 
Willemia namibiae, Folsomides parvulus, Folsomides angularis and Friesea 7

level diversity of Springtails in the Namib Desert, we undertook further sampling and assessed sequence diversity at the 

RESULTS 

341/434 individuals were 

successfully sequenced (79%)successfully sequenced (79%)

COI sequences did not match 

any known sequences on  

BOLD or on GenBank

level identification 

was not possible due to limited  

taxonomic information

The dataset consisted of 4 

families: Isotomidae (main families: Isotomidae (main 

data set), Bourletiellidae (1), 

Sminthuridae (1) and 

43 BINs were designated, 

Fig. 1 A geographical representation of the 
sampling locations, and the occurrence and 
abundance of each BIN at each of the sites. The size 
of the circles are proportional to the amount BINs 
at each site

43 BINs were designated, 

most BINs were unique to 

specific locations (Fig. 1)

The most widely spaced 

sharing of BINs was between 

sites  C  and J. Site G had 14 

BINs, two of which were 

shared with sites  F and O. Site 

K had 8 BINs, all of which were 

unique to the site. Eight sites 

5 BINs each, with single 5 BINs each, with single 

BINs found at the remainder of 

The phylogenetic tree 

showed shallow intraspecific 

1.74%) and 1.74%) and 

deep interspecific divergence 

This shows that the Namib 

springtail communities are 

Fig. 2 A Maximum Likelihood (ML) tree based on COI 
sequences. BINs were assigned in BOLD 
(http://www.v4.boldsystems.org)

springtail communities are 

genetically distinct (Fig. 2)
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