
Supplementary material

Table S1  Amplified microsatellite  loci  for  Stigmochelys  pardalis.  If  no multiplex set  is  given,  the 
respective locus was processed individually.

Multiplex 
set

Locus Fluorescent 
label

1
GP96 FAM
GmuD55 VIC
Test 21 NED

2
GAL 127 NED
GmuD16 PET

3
Test 71 FAM
GAL 45 VIC
Test 10 VIC

4
GAL 94 FAM
Maucas05 NED

5
Maucas24 FAM
GAL 136 NED
GAL 50 PET
TWL221 PET

Table S2 Cycling conditions for multiplex and single-locus PCRs.

Multiplex 
set/locus

Initial 
denaturation

Cycles Denaturation Annealing Extension Final 
extension

1, 3 95°C, 5 min 35 95°C, 30 s 60°C, 30 s 72°C, 30 s 72°C, 10 min
2, 5 95°C, 5 min 35 95°C, 30 s 55°C, 30 s 72°C, 30 s 72°C, 10 min
4 95°C, 5 min 35 95°C, 30 s 50°C, 30 s 72°C, 30 s 72°C, 10 min
TWL221 95°C, 5 min 35 95°C, 30 s 45°C, 30 s 72°C, 30 s 72°C, 10 min



Table S3. Details of genotypic clustering of the 50 wild Stigmochelys pardalis based on microsatellite loci, as inferred using STRUCTURE 
(Version 2.3.4; modified after Dajčman et al. 2021). Structure Run 1 distinguishes between the North and South clusters. Structure Run 2 was 
conducted exclusively on individuals assigned to the North cluster to further resolve the four known subclusters (N1-N4). For each individual, 
the proportional assignment to each cluster is shown for both STRUCTURE runs.

Sample ID Locality Structure Run 1 Structure Run2 Final genotypic 
assignmentNorth South N1 N2 N3 N4

S4055 South Africa: Northern Cape: 
Carnarvon

0.985 0.015 0.021 0.016 0.011 0.952 N4

92290 South Africa: Gauteng 0.996 0.004 0.048 0.873 0.048 0.031 N2
92291 South Africa: Gauteng 0.992 0.008 0.035 0.672 0.212 0.081 N2/N3 Hybrid
92292 South Africa: Gauteng 0.996 0.004 0.009 0.863 0.075 0.054 N2
92293 South Africa: Gauteng 0.89 0.11 0.045 0.29 0.448 0.218 N2/N3/N4 Hybrid
92294 South Africa: Gauteng 0.996 0.004 0.039 0.938 0.01 0.013 N2
4 South Africa: Limpopo: Hoedspruit 0.996 0.004 0.017 0.367 0.608 0.008 N2/N3 Hybrid
7 South Africa: Limpopo: Hoedspruit 0.995 0.005 0.018 0.828 0.133 0.021 N2
93 South Africa: Limpopo: AJ Farm 0.996 0.004 0.154 0.107 0.117 0.621 N Hybrid (all 

subclusters)
A South Africa: KwaZulu-Natal: Ithala 

Game Reserve
0.995 0.005 0.029 0.475 0.476 0.02 N2/N3 Hybrid

B South Africa: KwaZulu-Natal: 
Weenen Nature Reserve

0.996 0.004 0.087 0.275 0.073 0.564 N2/N4 Hybrid

1 South Africa: KwaZulu-Natal: 
vicinity of Weenen Nature Reserve

0.985 0.015 0.028 0.91 0.032 0.03 N2

5 South Africa: KwaZulu-Natal: 
Weenen Nature Reserve

0.995 0.005 0.062 0.045 0.057 0.836 N4

107 South Africa: KwaZulu-Natal: 
Weenen Nature Reserve

0.994 0.006 0.019 0.042 0.033 0.906 N4

108 South Africa: KwaZulu-Natal: 
Weenen Nature Reserve

0.989 0.011 0.011 0.154 0.808 0.027 N3

138 South Africa: KwaZulu-Natal: 
Somkhanda Community Game 
Reserve

0.99 0.01 0.009 0.229 0.731 0.031 N2/N3 Hybrid
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139 South Africa: KwaZulu-Natal: 
Somkhanda Community Game 
Reserve

0.993 0.007 0.012 0.304 0.649 0.036 N2/N3 Hybrid

15 Eswatini: Mbuluzi Game Reserve 0.996 0.004 0.009 0.075 0.896 0.02 N3
16 Eswatini: Mbuluzi Game Reserve 0.989 0.011 0.007 0.019 0.95 0.024 N3
22 Eswatini: Mbuluzi Game Reserve 0.997 0.003 0.005 0.01 0.972 0.013 N3
23 Eswatini: Mbuluzi Game Reserve 0.996 0.004 0.015 0.036 0.933 0.016 N3
27a Eswatini: Mbuluzi Game Reserve 0.996 0.004 0.007 0.057 0.926 0.01 N3
27b Eswatini: Mbuluzi Game Reserve 0.996 0.004 0.008 0.105 0.869 0.018 N3
28 Eswatini: Mbuluzi Game Reserve 0.997 0.003 0.009 0.012 0.972 0.006 N3
31a Eswatini: Mlawula Nature Reserve 0.997 0.003 0.013 0.165 0.789 0.033 N2/N3 Hybrid
31b Eswatini: Mlawula Nature Reserve 0.997 0.003 0.01 0.018 0.956 0.015 N3
32 Eswatini: Mlawula Nature Reserve 0.997 0.003 0.008 0.031 0.942 0.018 N3
33a Eswatini: Mlawula Nature Reserve 0.995 0.005 0.021 0.109 0.826 0.044 N3
33b Eswatini: Mlawula Nature Reserve 0.995 0.005 0.012 0.024 0.932 0.032 N3
34a Eswatini: Mlawula Nature Reserve 0.996 0.004 0.014 0.678 0.279 0.03 N2/N3 Hybrid
34b Eswatini: Mlawula Nature Reserve 0.996 0.004 0.011 0.059 0.911 0.018 N3
35 Eswatini: Mlawula Nature Reserve 0.997 0.003 0.017 0.608 0.362 0.014 N2/N3 Hybrid
36 Eswatini: Mlawula Nature Reserve 0.995 0.005 0.017 0.328 0.552 0.103 N2/N3 Hybrid
37a Eswatini: Mlawula Nature Reserve 0.99 0.01 0.013 0.028 0.936 0.024 N3
37b Eswatini: Mlawula Nature Reserve 0.984 0.016 0.007 0.01 0.972 0.011 N3
38a Eswatini: Mlawula Nature Reserve 0.996 0.004 0.009 0.061 0.922 0.008 N3
38b Eswatini: Mlawula Nature Reserve 0.994 0.006 0.019 0.07 0.901 0.01 N3
60 Eswatini: Mhlosinga Nature Reserve 0.994 0.006 0.006 0.01 0.977 0.006 N3
71a Eswatini: Mhlosinga Nature Reserve 0.996 0.004 0.009 0.016 0.965 0.009 N3
71b Eswatini: Mhlosinga Nature Reserve 0.995 0.005 0.007 0.012 0.974 0.007 N3
74a Eswatini: west of Sitsatsaweni 0.996 0.004 0.015 0.032 0.732 0.221 N3/N4 Hybrid
74b Eswatini: west of Sitsatsaweni 0.997 0.003 0.018 0.376 0.454 0.151 N2/N3 Hybrid
86a Eswatini: west of Sitsatsaweni 0.993 0.007 0.005 0.008 0.98 0.008 N3
86b Eswatini: west of Sitsatsaweni 0.994 0.006 0.005 0.009 0.978 0.007 N3

3



88 Eswatini: west of Sitsatsaweni 0.994 0.006 0.016 0.017 0.935 0.031 N3
89 Eswatini: west of Sitsatsaweni 0.996 0.004 0.031 0.046 0.881 0.043 N3
90a Eswatini: west of Sitsatsaweni 0.991 0.009 0.008 0.011 0.969 0.012 N3
90b Eswatini: west of Sitsatsaweni 0.993 0.007 0.008 0.041 0.926 0.025 N3
91 Eswatini: west of Sitsatsaweni 0.995 0.005 0.016 0.013 0.955 0.016 N3
103 Eswatini: west of Sitsatsaweni 0.989 0.011 0.061 0.108 0.748 0.083 N2/N3 Hybrid
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Table S4. Details of genotypic clustering of 18 admixed Stigmochelys pardalis from KwaZulu-Natal, South Africa, and Eswatini (Fig. 1b) 
using microsatellite loci as inferred by STRUCTURE (Version 2.3.4;  modified after Dajčman et al. 2021). Structure run 1 distinguishes 
between the North and South clusters. Structure Run 2 was conducted exclusively on individuals assigned to the North cluster to further  
resolve the four known subclusters (N1-N4). For each individual, the proportional assignment to each cluster is shown for both STRUCTURE 
runs.

Sample 
ID

Locality Structure Run 1 Structure Run2 Final 
genotypic 
assignment

North South N1 N2 N3 N4

13993 South Africa: Bonamanzi 
Game Reserve (possible 
release)

0.921 0.079 0.141 0.54 0.139 0.179 N Hybrid (all 
subclusters)

14001 South Africa: Ballito 
(captive out-of-range)

0.988 0.012 0.377 0.13 0.099 0.394 N2/N4 hybrid

14003 South Africa: Ballito 
(captive out-of-range)

0.995 0.005 0.127 0.248 0.505 0.12 N Hybrid (all 
subclusters)

14005 South Africa: Ballito
(captive out-of-range)

0.408 0.592 0.83 0.096 0.052 0.022 N/S Hybrid

14006 South Africa: Ballito
(captive out-of-range)

0.987 0.013 0.066 0.112 0.774 0.048 N2/N3 
Hybrid

14007 South Africa: Ballito 
(captive out-of-range)

0.99 0.01 0.49 0.058 0.086 0.366 N1/N4 
Hybrid

14008 South Africa: Ballito 
(captive out-of-range)

0.957 0.043 0.283 0.234 0.343 0.141 N Hybrid (all 
subclusters)

14033 South Africa: Mkuze 
Game Reserve

0.974 0.026 0.067 0.171 0.739 0.023 N2/N3 
Hybrid

A KwaZulu-Natal: Ithala 
Game Reserve

0.995 0.005 0.029 0.475 0.476 0.02 N2/N3 
Hybrid
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138 KwaZulu-Natal: 
Somkhanda Community 
Game Reserve (possible 
release)*

0.99 0.01 0.009 0.229 0.731 0.031 N2/N3 
Hybrid

139 KwaZulu-Natal: 
Somkhanda Community 
Game Reserve (possible 
release)*

0.993 0.007 0.012 0.304 0.649 0.036 N2/N3 
Hybrid

31a Eswatini: Mlawula Nature 
Reserve

0.997 0.003 0.013 0.165 0.789 0.033 N2/N3 
Hybrid

34a Eswatini: Mlawula Nature 
Reserve 

0.996 0.004 0.014 0.678 0.279 0.03 N2/N3 
Hybrid

35 Eswatini: Mlawula Nature 
Reserve

0.997 0.003 0.017 0.608 0.362 0.014 N2/N3 
Hybrid

36 Eswatini: Mlawula Nature 
Reserve

0.995 0.005 0.017 0.328 0.552 0.103 N2/N3/N4 
Hybrid

74a Eswatini: west of 
Sitsatsaweni

0.996 0.004 0.015 0.032 0.732 0.221 N3/N4 
Hybrid

74b Eswatini: west of 
Sitsatsaweni

0.997 0.003 0.018 0.376 0.454 0.151 N2/N3 
Hybrid

103 Eswatini: west of 
Sitsatsaweni

0.989 0.011 0.061 0.108 0.748 0.083 N2/N3 
Hybrid

*hundreds of captive S. pardalis were released there in the period 2001 – 2003 (M. Prinsloo, pers. comm., 10 July 2025)
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Table  S5.  Details  of  genotypic  clustering  of  the  50 rehabilitated Stigmochelys  pardalis  using  microsatellite  loci  as  inferred  by 
STRUCTURE (Version 2.3.4;  modified after Dajčman et al. 2021). Structure run 1 distinguishes between the North and South clusters.  
Structure Run 2 was conducted exclusively on individuals assigned to the North cluster to further resolve the four known subclusters (N1-
N4). For each individual, the proportional assignment to each cluster is shown for both STRUCTURE runs.

SANBI Lab 
ID

FreeMe ID Structure Run 1 Structure Run 2 Final 
genotypic 
assignment

North South N1 N2 N3 N4

S2298 4233 0.995 0.005 0.017 0.33 0.107 0.547 N2/N3/N4 
Hybrid

S2318 20-831 0.609 0.391 n/a n/a n/a n/a N/S Hybrid
S2323 2854 0.479 0.521 n/a n/a n/a n/a N/S Hybrid
S2295 1906 0.608 0.392 n/a n/a n/a n/a N/S Hybrid
S2299 20-581 0.787 0.213 n/a n/a n/a n/a N/S Hybrid
S2311 1819 0.479 0.521 n/a n/a n/a n/a N/S Hybrid
S2324 21-1196 0.455 0.545 n/a n/a n/a n/a N/S Hybrid
S2328 22-215 0.686 0.314 n/a n/a n/a n/a N/S Hybrid
S2325 3078 0.985 0.015 0.889 0.052 0.009 0.051 N1
S2300 21-509 0.874 0.126 0.478 0.482 0.016 0.024 N1/N2 

Hybrid
S2291 3066 0.995 0.005 0.023 0.94 0.024 0.013 N2
S2316 4006 0.996 0.004 0.014 0.935 0.036 0.015 N2
S2319 1820 0.989 0.011 0.05 0.882 0.028 0.041 N2
S2334 22-99 0.992 0.008 0.031 0.898 0.039 0.032 N2
S2336 22-208 0.996 0.004 0.014 0.935 0.024 0.026 N2
S2296 2480 0.985 0.015 0.02 0.492 0.465 0.024 N2/N3 

Hybrid
S2302 21-91 0.997 0.003 0.02 0.771 0.171 0.037 N2/N3 

Hybrid
S2314 2569 0.991 0.009 0.009 0.586 0.394 0.011 N2/N3 
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Hybrid
S2329 22-46 0.99 0.01 0.039 0.741 0.201 0.018 N2/N3 

Hybrid
S2307 3467 0.996 0.004 0.027 0.684 0.035 0.255 N2/N4 

Hybrid
S2308 20-793 0.948 0.052 0.037 0.23 0.024 0.709 N2/N4 

Hybrid
S2309 20-724 0.994 0.006 0.03 0.237 0.036 0.697 N2/N4 

Hybrid
S2315 1387 0.996 0.004 0.037 0.654 0.072 0.236 N2/N4 

Hybrid
S2327 21-248 0.844 0.156 0.019 0.579 0.029 0.374 N2/N4 

hybrid
S2330 22-122 0.996 0.004 0.007 0.019 0.961 0.013 N3
S2290 21-515 0.996 0.004 0.017 0.073 0.029 0.88 N4
S2293 20-509 0.996 0.004 0.016 0.135 0.029 0.819 N4
S2294 3552 0.987 0.013 0.013 0.015 0.013 0.96 N4
S2297 22-81 0.978 0.022 0.014 0.018 0.014 0.953 N4
S2303 1936 0.982 0.018 0.012 0.022 0.012 0.954 N4
S2304 3336 0.983 0.017 0.011 0.016 0.011 0.962 N4
S2306 21-721 0.994 0.006 0.015 0.018 0.015 0.952 N4
S2312 20-1020 0.982 0.018 0.02 0.065 0.018 0.897 N4
S2313 1788 0.993 0.007 0.019 0.087 0.016 0.877 N4
S2322 2853 0.978 0.022 0.008 0.012 0.009 0.971 N4
S2326 20-929 0.799 0.201 0.032 0.023 0.009 0.935 N4
S2331 3906 0.99 0.01 0.04 0.02 0.021 0.919 N4
S2332 22-94 0.913 0.087 0.039 0.032 0.007 0.923 N4
S2333 22-158 0.96 0.04 0.034 0.025 0.008 0.934 N4
S2338 22-280 0.891 0.109 0.017 0.053 0.017 0.913 N4
S2292 21-1194 0.078 0.922 n/a n/a n/a n/a South
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S2301 20-580 0.004 0.996 n/a n/a n/a n/a South
S2305 2481 0.015 0.985 n/a n/a n/a n/a South
S2310 22-264 0.004 0.996 n/a n/a n/a n/a South
S2317 21-53 0.003 0.997 n/a n/a n/a n/a South
S2320 1739 0.026 0.974 n/a n/a n/a n/a South
S2321 2594 0.088 0.912 n/a n/a n/a n/a South
S2335 22-98 0.006 0.994 n/a n/a n/a n/a South
S2337 22-334 0.005 0.995 n/a n/a n/a n/a South
S2339 21-1195 0.005 0.995 n/a n/a n/a n/a South
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