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ABSTRACT 

 

A selection of southern African bird species were modelled in terms of the probability of 

these species colliding with or being electrocuted on overhead power lines in South Africa, 

based on morphological and behavioral factors. Species were included in the model on the 

basis of internationally recognized vulnerability to these interactions at the family level. The 

collision model performed poorly when tested against the actual reported mortalities for 

species contained in the Eskom-EWT Strategic Partnership Central Incident Register 

CIR)(chi-square of goodness of fit) at the individual species, family and within family levels. 

The electrocution model performed slightly better at the family, and within family level. Both 

collision and electrocution models performed better for the physically larger species (and 

families) and for those species with higher modelled probability of collision or electrocution. 

As the product of random carcass detection and reporting, the CIR data are biased in 

various ways. Testing the models against the CIR is therefore equally important for 

highlighting inadequacies in the CIR, as in the model. A number of new species have 

emerged as being of high collision (including most importantly African Pygmy Goose, 

Southern Ground Hornbill, Black-bellied Bustard, Yellow-throated Sandgrouse, Caspian 

Tern, Hooded Vulture, Bateleur, African Marsh Harrier, Black Harrier, Pink-backed Pelican 

and Yellow-billed Stork) or electrocution (Southern Bald Ibis) probability in theoretical 

terms, and will require further investigation to determine their actual probability of 

interaction. By mapping the combined distributions of those species with high probabilities 

of collision and/or electrocution mortality, a number of priority high risk geographic areas 

emerge around the country.   
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product of incidental detection and reporting of interactions. There are a number of obvious 

biases in this data, which raise questions around their reliability in determining Partnership 

efforts. There is therefore a need to return to basic principles in determining which species 

are likely to be vulnerable to the interactions and hence worthy of priority.       

 

This study aims to develop and test a model to characterize the probability of South African 

bird species colliding with or being electrocuted on overhead electrical infrastructure.   

 

The objectives of the study are as follows: 

 

1. To identify a representative list of bird species deemed likely to be negatively 

affected by collision or electrocution, based on existing literature.   

2. To characterize these bird species in terms of their probability of interacting with 

power lines through collision and electrocution, based on morphological and 

behavioural characteristics. 

3. To test the modelled species collision and electrocution probability scores against 

the actual species mortality data contained in the Eskom-EWT Central Incident 

Register.   

4. To consolidate this information into a map of the probability of collision and 

electrocution, and a final collision and electrocution risk map (using conservation 

status as a measure of severity) across South Africa.  

5. To test the predicted spatial distribution of each interaction for each species 

against the actual data contained within the Eskom-EWT Central Incident Register.   

 

It could be argued that in order to achieve Objective 1, Objective 2 needs to already have 

been achieved. This study is however not conducted in a vacuum of knowledge in this field, 

and therefore makes use of extensive pre-existing knowledge in this field. The order in 

which Objectives 1 and 2 are achieved is therefore not of critical importance.   

 

The management application of the above information includes: 

    

1. To inform and influence construction of new infrastructure in South Africa. 

2. To inform our allocation of resources to managing collision and electrocution on 

existing infrastructure in South Africa. 

3. To inform our approach to, and prioritization of bird species conservation in this 

sector. 

4. To identify gaps in our knowledge and understanding of these interactions, so that 

these areas can be improved upon in the near future.  
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Testing of the model 

Table 2 presents the actual number of collisions reported to the Eskom-EWT Strategic 

Partnership during the period August 1996 to July 2009, as well as the assigned species 

probability scores on a scale of 1 to 4. The CIR had a total of 2 044 recorded individual bird 

collisions. Of these, 74 unidentified birds (nearly 4%) and 2 racing pigeons were excluded. 

This left 1 968 mortalities, spread over 73 species, or 26 families, compared to 152 

modelled species, spread over 34 families. Fifty-four of the modelled species are 

represented in the CIR data, and the CIR had 18 species not represented in the model. On 

a family basis 24 of the modelled families were represented by species in the CIR, 

sometimes with different species but from the same family. Of the additional species in the 

CIR, 17 of 18 were contained in families represented in the model, the exception being the 

Cape Parrot (Pssitacidae).   

 

Table 2. The actual reported mortality data and corresponding scores for 73 species that 

collided with and 59 species that were electrocuted on power lines, from the Central 

Incident Register (Eskom-EWT, August 1996 to July 2009).   

Family Species 

# 
Reported 
collisions 

Colli-
sion 
score 

# 
Reporte
d 
electroc
ut- 
ions 

Electr-
ocution 
score 

Phasianidae Swainson's Spurfowl 1 1 0  

 Common Quail 2 1 0  
Numididae Helmeted Guineafowl 2 2 28 4 
Dendrocygnidae White-faced Duck 2 2 0  
Anatidae African Black Duck 1 1 0  
 Cape Shoveller 1 1 0  
 South African Shelduck 4 3 0  
 Yellow-billed Duck 10 4 0  
 Spur-winged Goose 32 4 8 3 
 Egyptian Goose 33 4 37 4 
Bucorvidae Southern Ground Hornbill   4 2 
Psittacidae Cape Parrot 1 1 0  
Tytonidae Barn Owl 1 1 21 4 
Strigidae Marsh Owl 1 1 4 2 
 Spotted Eagle Owl 2 1 67 4 
 Verreaux's Eagle Owl 0  7 3 
 Cape Eagle Owl 0  8 3 
 White-faced Scops Owl 0  1 1 
Columbidae Laughing Dove 1 1 0  
 Speckled Pigeon 11 4 7 3 
Otidae Northern Black Korhaan 3 3 0  
 Blue Korhaan 4 3 0  
 Karoo Korhaan 4 3 0  
 Denham's Bustard 22 4 0  
 Kori Bustard 54 4 1 n/a 
 Ludwig's Bustard 235 4 2 n/a 
Gruidae Wattled Crane 9 3 0  
 Grey Crowned Crane 147 4 25 4 
 Blue Crane 771 4 0  
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Family Species 

# 
Reported 
collisions 

Colli-
sion 
score 

# 
Reporte
d 
electroc
ut- 
ions 

Electr-
ocution 
score 

Rallidae Corncrake 1 1 0  
 Red-knobbed Coot 1 1 0  
 Spotted Crake 1 1 0  
 White-winged Flufftail 1 1 0  
Scolopacidae African Snipe 1 1 0  
Charadriidae Crowned Lapwing 1 1 0  
 Kittlitz's Plover 1 1 0  
Laridae Swift Tern 1 1 0  
Accipitridae African Crowned Eagle 1 1 6 2 
 African Hawk Eagle 1 1 0  
 Black Sparrowhawk 1 1 0  
 Black-chested Snake Eagle 1 1 9 3 
 Montagu's Harrier 1 1 0  
 Southern Pale Chanting 

Goshawk 
1 1 9 3 

 Steppe Buzzard 1 1 11 3 
 Lappet-faced Vulture 2 2 47 4 
 Tawny Eagle 2 2 2 1 
 Bearded Vulture 4 3 0  
 Jackal Buzzard 4 3 26 4 
 African Fish Eagle 5  31 4 
 Martial Eagle 6 3 49 4 
 African White-backed Vulture 12 4 174 4 
 Verreaux's Eagle 15 4 36 1 
 Cape Vulture  59 4 320 4 
 African Goshawk 0  1 1 
 African Harrier Hawk 0  1 1 
 Forest Buzzard 0  1 1 
 Black-shouldered Kite 0  4 2 
 Brown Snake Eagle 0  4 2 
 Long-crested Eagle 0  9 3 
 European Honey-Buzzard 0  4 2 
Sagitariidae Secretarybird 46 4 0  
Falconidae Lanner Falcon 1 1 4 2 
 Lesser Kestrel 1 1 1 1 
 Peregrine Falcon 1 1 2 1 
 Greater Kestrel 2 2 3 2 
 Rock Kestrel 0  2 1 
 Amur Falcon 0  5 2 
Phalacrocoracid
ae 

White-breasted Cormorant 1 1 1 1 

Ardeidae Grey Heron 1 2 4 1 
 Goliath Heron 2 1 1 2 
 Cattle Egret 7 3 11 3 
 Black-headed Heron 17 4 27 4 
 Purple Heron 0  1 1 
Scopidae Hamerkop 1 1 1 1 
Phoenicopterida
e 

Lesser Flamingo 63 4 0  

 Greater Flamingo 84 4 0  
Threskiornithida
e 

Glossy Ibis 2 2 0  
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Family Species 

# 
Reported 
collisions 

Colli-
sion 
score 

# 
Reporte
d 
electroc
ut- 
ions 

Electr-
ocution 
score 

 African Spoonbill  2 2 0  
 Southern Bald Ibis 3 3 2 1 
 Hadeda Ibis 7 3 68 4 
 African Sacred Ibis 22 4 6 2 
Pelicanidae White Pelican 15 4 0  
Ciconidae Marabou Stork 2 2 7 3 
 Abdim's Stork 4 3 0  
 White Stork 204 4 17 3 
 Black Stork 0  1 1 
Corvidae Pied Crow 1 1 16 3 
 White-necked Raven 0  2 1 
 Cape Crow 0  19 3 
Sturnidae Wattled Starling 1 1 0  
 Pied Starling 0  1 1 
 Red-winged Starling 0  1 1 
Ploceidae Masked Weaver 0  1 1 
 Red-billed Buffalo-Weaver 0  1 1 
  1968  1169  

 
 

Figures 1a and b show the distribution of the probability scores for both the model and the 

CIR, for collision and electrocution. In both cases, the model appears to show a bell shaped 

distribution, whilst the CIR shows greater frequency for the probability scores of 1 and 4 

than for scores of 2 and 3. 
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Figure 1a and b. Frequency of probability scores and Central Incident Register scores  

(both consisting of scores of 1 to 4) for both the collision (Figure 1a) and electrocution 

(Figure 1b) models. 

 

The hypothesis that the modelled collision probability scores would not differ significantly 

from scores derived from the actual CIR data was tested using a chi square test at several 

levels: the individual species scores; the family level (calculated as the median of species 

scores within each family); and within those families for which sufficient species were 

represented in the CIR data (Table 3).  
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Table 3. Outputs of a goodness of fit test between collision probability scores and actual Central Incident Register scores, including chi-

square values, p-values and result of testing.   

Test Model CIR chi square value Critical P value AT 

95% 

Result 

Individual species 152 model species  55 species in model, 

remainder assigned scores of 

zero 

214.48 (n=152, d.f. = 

151) 

Approx 168.28 for df 

= 200 

Reject at 95% level 

 54 matching species 54 matching species 113.25  (n=54, d.f. = 53) Approx 37.29 Reject at all levels 

 33 species with 3 or 

higher score 

33 matching species 9.11 (n=30, d.f.=29) Approx 17.71 Accept at 95% level 

Family level 35 family scores  35 family scores 46.3 (n=35, d.f. = 34) Approx 21.70 Reject at all levels 

Within family      

 

 

Anatidae 8 species 5 species + 3 zero scores 9.88 (n=8, d.f.= 7) 2.17 Reject at all levels 

 

 

Otididae 7 species  5 species + 2 zero scores 6.57 (n=7, d.f. = 6) 1.64 Reject at all levels 

 

 

Gruidae 3 species 3 species  0.21 (n=3, d.f.=2) 0.103 at 95%, 0.211 

at 90%  

Accept at 90% 

 Accipitridae, 

Sagittariidae & 

Falconidae 

collectively 35 

species 

15 species + 20 zero scores 41.25 (n=35, d.f.=34) Approx 21.70 Reject at all levels 

 

 

Threskiornithidae 5 

species 

5 species 0.78 (n=5, d.f.=4) 0.711 at 95%, 1.06 at 

90% 

Accept at 90% 

 

 

Ciconidae 5 species 3 species + 2 zero scores 3.35 (n=5, d.f. =4) 0.711 Reject at all levels 
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Figure 2.  Hotspot analysis (Getis-Ord Gi) for the presence of the 152 collision modelled 

species. The displayed scores are the GiZ values, high values indicating high degree of 

clustering and low values indicating a low degree of clustering. Original species presence 

data are from Harrison et al. (1997). 

 

The action threshold (after Allan 2006) was decided to be a collision probability score of 3 

or above since, as discussed elsewhere in this report, the model performed far better for 

species with these higher probability scores, so our confidence in these species being 

priority species is higher. All those species above this threshold are shown in Figure 3. The 

results of testing the model above also reveal greater accuracy for the higher collision 

probability species, which would add to our confidence in using the species with 3 and 4 for 

action. The results of Figure 3 differ from those of Figure 2 mostly in that the lowveld 

(defined as the Kruger National Park and surrounds) area is no longer as important.  
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Figure 3. Hotspot analysis (Getis-Ord Gi) for the presence of the 72 collision modelled 

species with collision probability scores of 3 and 4. The displayed scores are the GiZ 

values, high values indicating high degree of clustering and low values indicating a low 

degree of clustering. Original species presence data are from Harrison et al. (1997). 

 

Collision probability was then weighted by conservation status for these species in order to 

map final collision risk in Figure 4. The results of Figure 4 are that the western KwaZulu-

Natal emerges as the most important area.     
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Table 4. Outputs of goodness of fit testing between expected and observed electrocution probability scores.  
Test Model CIR Chi square value Critical value 

95% 

Result 

Individual 

species  

94 model species 38 recorded species + 56 

species assigned zeros 

124.34  (n= 94, d.f. 

= 93)  

Approx 71.77 Rejected  

 38 matching model species 38 matching species  16.84 (n=38, 

d.f.=37) 

Approx 24.10  Accepted at 95% level 

 27 species of the above 38 

with scores of 3 and above 

27 species 9.92 (n=27, d.f. = 

26) 

15.38  Accepted at 95% level 

Family level  22 families  22 families 22.6 (n=22, d.f.=21) 11.59 Rejected  

Within family Strigidae 4 species 2 matching, 2 zeros 2.52  n=4, d.f. -=3 0.352 Rejected 

 Accipitridae, Sagitaridae, 

Falconidae 29 species  

15 matching species, 14 

zeros 

36.46 n=29, d.f. = 

28 

16.93 Rejected 

 Ardeidae 9 species 4 match, 5 zeros 11.54 n= 9, d.f.=8 2.73 Rejected 

 Threskiornithidae 5 species 3 match, 2 zeros 7.44 n=5, d.f. = 4 0.711 Rejected  

 Corvidae 3 species 3 match  1.14 n=3, d.f. = 2 0.103 Rejected  
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Mapping of electrocution probability 

Figure 5 shows the spatial distribution of the 94 modelled electrocution species across SA. 

Key areas that emerge are the lowveld (defined as the Kruger National Park and 

surrounds), parts of Mpumalanga, Gauteng and surrounds, western KwaZulu-Natal, and 

parts of the Western Cape.  

 

 
Figure 5. Hotspot analysis (Getis-Ord Gi) for the presence of the 94 electrocution modeled 

species. The displayed scores are the GiZ values, high values indicating high degree of 

clustering and low values indicating a low degree of clustering. Original species presence 

data are from Harrison et al. (1997). 

 

Since the model performed better for those species with electrocution probability scores of 

3 or 4, these species were then mapped in Figure 6. The major difference between the 

results of Figure 6 and Figure 5 are that the lowveld (defined as the Kruger National Park 

and surrounds) and western KwaZulu-Natal areas emerge as more important than 

previously.   
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Figure 6. Hotspot analysis (Getis-Ord Gi) for the presence of the 43 electrocution modelled 

species with electrocution probability scores of 3 and 4. The displayed scores are the GiZ 

values, high values indicating high degree of clustering and low values indicating a low 

degree of clustering.  Original species presence data are from Harrison et al. (1997). 

 

The probability scores of the species were then weighted with conservation status scores in 

order to map final electrocution risk across SA (Figure 7). In this map, the lowveld area 

(defined as the Kruger National Park and surrounds) emerges as even more important than 

the rest of the country, whilst the western KwaZulu-Natal area remains reasonably 

important. 
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Figure 7. Hotspot analysis (Getis-Ord Gi) for the presence of the 43 electrocution modelled 

species with electrocution probability scores of 3 and 4, weighted by their conservation 

status. The displayed scores are the GiZ values, high values indicating high degree of 

clustering and low values indicating a low degree of clustering. Original species presence 

data are from Harrison et al. (1997). The Central Incident Register electrocution incidents 

are overlaid on this map.  
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5. DISCUSSION 

 

Identification of representative list of species and probability scoring 

The first objective of this study, to identify a representative sample of species for the 

purpose of developing a collision and an electrocution model, was achieved. The samples 

of collision and electrocution species used for this study have widened our analysis 

considerably as compared to the CIR data, an additional eleven collision and one 

electrocution species being identified as particularly important. Many of the international 

studies which list relevant families made use of mortality data acquired through incidental 

detection and not systematic line searching. This challenge is also faced by the South 

African data (CIR) and knowledge. The wide diversity of reference studies from several 

continents and varying conditions has at least partially assisted in widening our focus in 

South Africa. Families identified as important by the model can now be examined more 

thoroughly. The families with the highest collision probability scores and of greatest 

conservation concern are the bustards (Otididae), cranes (Gruidae), flamingos 

(Phoenicopteridae), pelicans (Pelicanidae), and storks (Ciconidae). This corresponds well 

with our current understanding. In particular Shaw et al. (2010a and b) found that Blue 

Cranes lose approximately 12.5% of their Overberg population to power line collisions 

annually. Most of the above identified species have high body mass, corresponding with 

the findings of Janss (2000) and Bevanger (1998). A number of species considered in the 

model have not previously been recorded as collision or electrocution victims in the CIR. 

These species modelled probability scores therefore differed significantly from the actual 

data in the CIR. Of particular concern amongst these are the species that are already Red 

Listed (Barnes, 2000). In the case of collision, these species include African Pygmy Goose, 

Southern Ground Hornbill, Black-bellied Bustard, Yellow-throated Sandgrouse, Caspian 

Tern, Hooded Vulture, Bateleur, African Marsh Harrier, Black Harrier, Pink-backed Pelican 

and Yellow-billed Stork) The low incidence of collisions for these species in the CIR can be 

attributed to a combination of factors including, low overall population numbers, distribution 

confined to protected areas with few power lines, and aquatic habitat eliminating the 

chance of carcass detection. Efforts are now required to investigate these species further to 

establish whether they do in fact collide with power lines. In particular, systematic line 

sampling within key distribution ranges of these families will be important in order to identify 

species that are falling victim to collision or electrocution. Most importantly this study has 

questioned the assumption to date that mortalities of these species are not occurring. 

 

The families with the highest electrocution probability scores and of conservation concern 

are the ground hornbills (Bucorvidae), cranes (Grey-crowned) (Gruidae), raptors (in 

particular the vultures and eagles), pelicans (Pelicanidae) and storks (Ciconidae). Cape 

Vulture electrocutions in particular have been well documented in recent work in the 

Eastern Cape, by Boshoff et al. (in prep.). In the case of the raptors and White Stork, this 

corresponds well with our anecdotal knowledge. However, the Southern Ground Hornbill, 
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6. CONCLUSION & RECOMMENDATIONS  

 

In response to the findings of this study a number of recommendations have been 

developed. As is the case with much applied research, this study has raised a number of 

questions, and identified a number of areas requiring future research. In no particular 

order, these are as follows: 

 

1. Several key species have been predicted to have a high probability of collision or 

electrocution by the model that were not previously believed to be highly 

vulnerable to these interactions. Focused attention must now be given to these 

species, through systematic line sampling in their core distributions, to establish 

whether they do in fact interact significantly with power lines.  

 

2. In order to counter the various biases within the data in the Central Incident 

Register, extensive systematic line sampling should be conducted (bearing in 

mind the data challenges and biases mentioned elsewhere in this report). Three 

such projects exist already, in the Karoo, Overberg and high altitude grasslands. 

Similar projects need to be established in the remaining biomes and in 

representative areas around the country. Whilst the CIR remains a useful 

management tool, future conservation planning should rather be based on the 

results of systematic line sampling. The focal areas for this sampling should be 

selected on the basis of risk maps such as those contained in this study, 

preferably after refinement to address shortcomings identified by this study and 

incorporate more current bird distribution data as they becomes available.  

 

3. It is believed that many species exhibit either behavioral or morphological 

differences between males and females. These differences may render the 

sexes more or less at risk of interaction with power lines. It is recommended that 

for the top priority species, sex specific mortality rates be established as a matter 

of priority.  

 

4. Many of the behavioral factors considered for the collision model are not well 

understood and difficult to quantify. However, several are more easily quantified, 

and this should be done as soon as possible. An example is flight height. Whilst 

birds obviously by necessity fly at different heights, it may be possible to 

establish the height at which the priority species spend most of their flying time 

and relate this to the height at which power lines are built.  

 

5. The difficulties associated with quantifying the behavioral factors in this study in 

some respects highlight the importance of having good data and understanding 

of the morphological factors. The most obviously lacking data in this regard 

appears to be that of wing area, which facilitates the calculation of wing loading. 
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It is recommended that for the top priority species, relevant conservation groups 

and individuals be identified and requested to begin the (challenging) collection 

of data on wing area through suitable dead birds, ringing exercises, and museum 

collections.    

 

6. Although this study has provided a coarse scale map of where the priority areas 

are for interaction of birds with power lines, much finer scale mapping is required, 

making use of different sources of data. For example for many of the Red Listed 

species such as cranes, reliable data on roost sites, breeding sites and preferred 

foraging areas for flocks exist. Effort should also be invested in determining just 

how much power line network exists in these species ranges, and how much 

future network is likely to be built as this will also determine priority. More formal 

methods of determining priority areas of the country based on GIS data should 

also be developed. New data such as the Southern African Bird Atlas Project 2 

are becoming available, and is at the pentad level rather than the quarter degree 

square as was the case with the SABAP 1. In addition, the effects of climate 

change on species distribution, and hence priority areas of the country need to 

be investigated.    

 

7. The proportion of incidents in the CIR with geographic coordinates recorded 

needs to be improved. Although the CIR was started in 1996, when Global 

Positioning Systems (GPS) were relatively rare, this has changed and increased 

access to GPS means there is little excuse for not collecting coordinates for point 

data. Recent changes to the CIR database and means of entering data make it 

compulsory to enter coordinates.  

 

8. Whilst a good general understanding of the species most at risk of interactions 

existed prior to this study, modelling the species has provided useful confirmation 

of what we know. Several families emerge as being top priority. It is 

recommended that species action plans now be compiled for these species in 

order to provide guidance to future actions for both Eskom and EWT.       
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139 Long-crested Eagle Lophaetus occipitalis 
140 Martial Eagle Polemaetus bellicosus 
142 Brown Snake Eagle Circaetus cinereus 
146 Bateleur Terathopius ecaudatus 
148 African Fish Eagle Haliaeetus vocifer 

152 Jackal Buzzard Buteo rufofuscus 

154 Lizard Buzzard Kaupifalco monogrammicus 
157 Little Sparrowhawk Accipiter minullus 
158 Black Sparrowhawk Accipiter melanoleucus 
160 African Goshawk Accipiter tachiro 

162 Southern Pale Chanting Goshawk Melierax canorus 
165 African Marsh Harrier Circus ranivorus 
168 Black Harrier Circus maurus 

170 Osprey Pandion haliaetus 
171 Peregrine Falcon Falco peregrinus 
172 Lanner Falcon Falco biarmicus 
183 Lesser Kestrel Falco naumanni 
186 Pygmy Falcon Polihierax semitorquatus 
188 Coqui Francolin Francolinus coqui 
190 Greywing Francolin Francolinus africanus 
195 Cape Spurfowl Francolinus capensis 
196 Natal Spurfowl Francolinus natalensis 

200 Common Quail Coturnix coturnix 
203 Helmeted Guineafowl Numida meleagris 
204 Crested Guineafowl Guttera pucherani 
207 Wattled Crane Bugeranus carunculatus 
208 Blue Crane Anthropoides paradiseus 

209 Grey Crowned Crane Balearica regulorum 
210 African Rail Rallus caerulescens 

213 Black Crake Amaurornis flavirostris 
215 Baillon's Crake Porzana pusilla 
217 Red-chested Flufftail Sarothrura rufa 
222 White-winged Flufftail Sarothrura ayresi 
223 African Purple Swamphen Porphyrio porphyrio 

226 Common Moorhen Gallinula chloropus 
227 Lesser Moorhen Gallinula angulata 
228 Red-knobbed Coot Fulica cristata 

230 Kori Bustard Ardeotis kori 
231 Denham's Bustard Neotis denhami 

232 Ludwig's Bustard Neotis ludwigii 
234 Blue Korhaan Eupodotis caerulescens 

237 Red-crested Korhaan Eupodotis ruficrista 
238 Black-bellied Bustard Eupodotis melanogaster 
239 Northern Black Korhaan Eupodotis afra 
248 Kittlitz's Plover Charadrius pecuarius 

249 Three-banded Plover Charadrius tricollaris 
255 Crowned Plover Vanellus coronatus 
258 Blacksmith Plover Vanellus armatus 
260 Wattled Plover Vanellus senegallus 
264 Common Sandpiper Actitis hypoleucos 
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731 Lesser Grey Shrike Lanius minor 
732 Common Fiscal Lanius collaris 
759 Pied Starling Spreo bicolor 
761 Violet-backed Starling Cinnyricinclus leucogaster 
762 Burchell's Starling Lamprotornis australis 
764 Glossy Starling Lamprotornis nitens 
801 House Sparrow Passer domesticus 
802 Great Sparrow Passer motitensis 
803 Cape Sparrow Passer melanurus 
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Appendix 2. All morphological data and behavioral scores for the 152 modeled collision species.  
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Phasianidae Coqui Francolin 134.2 134.2 254.7 231.6 3 4 1 1 1 1 3 1 2 2 2 1.5 2 
 Grey-winged Francolin 159 156 424.3 359 3 4 1 1 1 1 3 1 1 2 4 1.0 2 
 Cape Spurfowl 220.4 202.1 977 767 4 4 1 1 1 1 3 1 1 2 3 1.0 3 
 Natal Spurfowl 173.4 158.4 501 390 3 4 1 1 1 1 3 1 1 2 2 1.0 2 
  Common Quail 104 105 90 103 2 1 1 2 1 1 4 1 2 1 4 1.0 2 
Numididae Crested Guineafowl 268 261 1149 1149 4 4 1 1 1 1 3 1 1 2 1 1.0 3 
  Helmeted Guineafowl 270 260 1380 1500 4 4 1 2 1 1 3 1 1 3 3 1.5 3 
Dendrocygnidae White-faced Duck 232.9 230.1 699 704 3 4 1 3 3 3 3 1 2 2 3 3.0 3 
Anatidae SA Shelduck 355.8 362.2 1360 1120 3 4 4 3 3 3 3 1 3 2 3 3.0 3 
 Egyptian Goose 405.4 369.3 2350 1870 4 4 4 3 3 3 3 1 2 3 3 3.0 4 
 Spur-winged Goose 518 448 5090 3550 4 4 1 3 3 3 3 1 2 3 3 3.0 4 
 African Pygmy Goose 157.4 157.4 262 262 3 4 1 2 2 2 3 1 2 1 3 2.0 3 
 Red-billed Teal 226 218 593 544 3 4 1 2 2 3 3 1 2 2 3 2.0 3 
 Hottentot Teal 149 142 228 255.5 3 4 1 2 2 3 3 1 2 2 3 2.0 3 
 Cape Shoveler 238.1 226.4 688.3 597.8 3 4 1 3 3 3 3 1 2 2 3 3.0 3 
  Yellow-billed Duck 583 535 965 823 2 4 1 3 3 3 3 1 2 2 3 3.0 3 
Picidae Cardinal Woodpecker 93 92 33 29 1 4 1 2 1 2 2 1 1 1 1 1.0 1 
 Ground Woodpecker 129 129 119 115 2 4 1 2 1 2 2 1 1 1 1 1.0 2 
 Bearded Woodpecker 130 129 87 78 2 4 1 2 1 2 2 1 1 1 1 1.0 2 
  Red-throated Wryneck 94 91 54 50 1 4 1 2 1 2 2 1 1 1 1 1.0 1 
Bucerotidae Red-billed Hornbill 188 177 150 128 2 4 1 3 2 3 1 1 1 1 2 1.5 2 
 Crowned Hornbill 255 234 244 205 2 4 1 3 2 3 1 1 1 1 2 1.5 2 
  Trumpeter Hornbill 288 263 721 567 3 4 1 3 2 3 1 1 1 1 2 1.5 2 
Bucorvidae Southern Ground Hornbill 560 528 4190 3340 4 4 1 2 2 3 1 1 1 1 3 1.5 3 
Apodidae Mottled Spinetail 146 147 32.9 34.5 1 4 1 4 2 2 3 3 2 1 3 2.5 2 
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 Bohm's Spinetail 117 117 13.5 13.6 1 4 1 4 2 2 3 3 2 1 3 2.5 2 
 Little Swift 133 135 24.5 25 1 4 1 4 2 2 3 3 2 1 3 2.5 2 
 Alpine Swift 210.8 209 77 77 1 4 1 4 2 2 3 3 2 1 3 2.5 2 
  African Palm Swift 135.4 132.3 15 14.2 1 4 1 4 2 2 3 3 2 1 3 2.5 2 
Tytonidae Barn Owl 293 294 410 366 2 4 1 3 2 3 1 3 4 1 2 2.5 2 
Strigidae African Scops Owl 127 130 65 65 1 4 1 3 1 2 1 2 4 1 2 2.0 2 
 Verreaux's Eagle Owl 448 465 1720 2370 4 4 1 3 2 3 1 3 4 1 2 2.5 3 
 Pearl-spotted Owlet 105 107 67 98 2 4 1 3 1 2 1 2 4 1 2 2.0 2 
  Marsh Owl 296 288 313 313 2 4 3 3 2 2 1 3 4 1 4 3.0 3 
Columbidae Speckled Pigeon 232 227 348 358 2 4 1 3 2 3 3 1 1 3 3 3.0 3 
 Laughing Dove 138.7 134.2 100.5 97 2 4 1 2 2 3 3 1 1 1 2 2.0 2 
 Cape Turtle Dove 160.5 163 135.8 124.8 2 4 1 2 2 3 3 1 1 2 2 2.0 2 
 Emerald-spotted Wood Dove 112.9 109.9 65 61 1 4 1 2 1 2 3 1 1 1 2 1.5 1 
  Namaqua Dove 107.5 104.6 40.4 39.3 1 4 4 2 3 2 3 1 1 2 3 2.5 2 
Otididae Denham's Bustard 558 459 8640 4100 4 4 1 3 2 3 2 1 2 2 4 2.0 3 
 Ludwig's Bustard 551 465 4360 2470 4 4 4 4 3 3 2 1 2 3 4 3.0 4 
 Kori Bustard 758 616 12400 5700 4 4 1 1 2 3 1 1 2 1 3 1.5 3 
 Red-crested Korhaan 267 255 682 667 3 4 1 2 1 3 3 2 2 1 2 2.0 3 
 Northern Black Korhaan 281 272 768 710 3 4 1 2 1 3 3 2 2 1 3 2.0 3 
 Blue Korhaan 336 331 1420 1200 4 4 1 2 1 3 3 1 2 2 4 2.0 3 
  Black-bellied Bustard 365 340 2350 1200 4 4 1 2 1 3 3 2 2 1 3 2.0 3 
Gruidae Grey Crowned Crane 560.7 523 3775 3775 4 4 1 4 3 3 2 1 3 4 4 3.0 4 
 Blue Crane 572.1 550.3 5090 4650 4 4 1 4 3 3 2 1 3 4 4 3.0 4 
  Wattled Crane 669.7 634.1 8970 8290 4 4 1 3 3 3 2 1 3 2 4 3.0 4 
Rallidae Red-chested Flufftail 76.5 76.6 38.8 35.9 1 4 4 1 1 2 2 1 3 1 2 2.0 2 
 White-winged Flufftail 76.3 76.9 31.8 31.8 1 1 1 2 2 2 2 1 3 1 2 2.0 2 
 African Rail 122 115 179.6 145.6 2 4 4 1 1 2 2 1 3 1 2 2.0 2 
 Black Crake 106.4 101.6 98 90 2 4 4 1 1 2 2 1 3 1 2 2.0 2 
 Baillon's Crake 84.9 83.7 29.1 44.5 1 4 4 1 1 2 2 1 3 1 2 2.0 2 
 African Purple Swamphen 251 243 636 556 3 4 1 1 1 2 1 1 3 1 2 1.0 2 
 Common Moorhen 163 161 247 247 2 4 1 1 1 2 1 1 3 1 3 1.0 2 
 Lesser Moorhen 137 132 153 109.5 2 1 1 2 2 2 1 1 3 1 2 1.5 2 
  Red-knobbed Coot 227 217 737 737 3 4 1 1 1 1 2 1 3 2 3 1.5 2 
Pteroclidae Namaqua Sandgrouse 170 165 185 176 2 4 4 3 3 2 3 2 2 4 4 3.0 3 
  Yellow-throated Sandgrouse 215 210 353 347 3 4 4 3 3 2 3 2 2 3 4 3.0 3 
Scolopacidae Common Sandpiper 112.5 112.5 46.5 46.5 1 1 1 1 2 2 2 1 2 2 3 2.0 2 
 Wood Sandpiper 125.5 125.5 60.4 60.4 1 1 1 1 2 2 2 1 2 2 3 2.0 2 
  Marsh Sandpiper 138.8 138.8 66.7 66.7 1 1 1 1 2 2 2 1 2 2 3 2.0 2 
Recurvirostridae Black-winged Stilt 232 170.9 167.4 162.5 2 4 1 2 2 2 2 1 1 2 4 2.0 2 
  Pied Avocet 218.7 216.2 322.5 322.5 2 4 4 3 2 2 2 2 1 3 3 2.5 2 
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Charadriidae Kittlitz's Plover 104.6 104.6 35.7 35.7 1 4 1 2 1 2 1 1 1 1 4 1.0 1 
 Three-banded Plover 111.4 111.4 33.1 33.1 1 4 1 2 1 2 1 1 1 1 4 1.0 1 
 Blacksmith Lapwing 214 208 169 162 2 4 1 2 1 3 1 1 1 1 4 1.0 2 
 African Wattled Lapwing 236 237 258 250 2 4 1 1 1 3 1 1 1 1 3 1.0 2 
  Crowned Lapwing 202 194 203 187 2 4 1 1 1 3 1 1 1 1 4 1.0 2 
Laridae Caspian Tern 411 411 690 690 3 4 1 3 2 3 1 2 2 2 4 2.0 3 
 Whiskered Tern 235 232 92.5 107 1 4 1 3 2 2 1 2 2 2 4 2.0 2 
 White-winged Tern 208.8 208.8 54.1 54.1 1 1 1 3 3 2 1 2 2 2 4 2.0 2 
  Grey-headed Gull 318 309 280 280 2 4 1 3 2 2 1 2 1 3 4 2.0 2 
Accipitridae Osprey 469 495 1400 1570 3 1 1 3 3 3 1 3 2 1 4 2.5 3 
 Black-shouldered Kite 268.7 267.9 237 258.5 2 4 1 3 2 3 1 3 2 1 3 2.5 2 
 Black Kite 442 464 807 850 3 1 1 4 3 3 1 3 2 2 3 2.5 3 
 African Fish Eagle 539 570 2250 3400 4 4 1 3 3 3 1 3 2 1 3 3.0 4 
 Bearded Vulture 752.5 766.8 5760 5760 4 4 1 4 4 3 3 3 2 1 4 3.0 4 
 Hooded Vulture 523 523 2120 2120 4 4 1 4 4 3 1 3 2 2 2 2.5 3 
 Cape Vulture 713 713 8600 8600 4 4 1 4 4 3 1 3 2 3 4 3.0 4 
 Lappet-faced Vulture 763 763 6700 6700 4 4 1 4 4 3 1 3 2 2 2 2.5 3 
 Bateleur 531 538 2240 2240 4 4 1 4 4 3 2 2 2 1 2 2.0 3 
 Brown Snake Eagle 528 529 2050 2050 4 4 1 3 3 3 2 2 2 1 2 2.0 3 
 African Marsh Harrier 366.5 377.6 431 570 2 4 1 4 2 2 1 4 2 1 4 2.0 2 
 Black Harrier 357 371.8 375 555 2 4 3 4 3 2 1 4 2 1 4 3.0 3 
 Lizzard Buzzard 218 233 242.8 303.6 2 4 1 2 2 2 2 1 1 1 2 2.0 2 

 
Southern Pale-chanting 
Goshawk 354 380 741 903 3 4 1 2 2 3 2 1 1 1 4 2.0 3 

 African Goshawk 204 248 221 358 2 4 1 2 2 3 2 4 1 1 1 2.0 2 
 Little Sparrowhawk 141 160 74 106 1 4 1 2 1 2 2 4 1 1 1 1.5 1 
 Black Sparrowhawk 287 340 543 908 3 4 1 2 2 2 2 4 1 1 1 2.0 3 
 Jackal Buzzard 419 444 970 1360 3 4 1 3 3 3 1 3 1 1 3 3.0 3 
 Tawny Eagle 521 543 1910 1970 3 4 1 3 3 3 1 3 1 1 3 3.0 3 
 Verreaux's Eagle 604 631 3700 4500 4 4 1 3 3 3 3 3 2 1 3 3.0 4 
 African Hawk Eagle 422 435 1250 1580 3 4 1 2 2 2 1 2 1 1 2 2.0 3 
 Booted Eagle 381 381 709 975 3 2 1 2 3 3 2 2 1 1 3 2.0 3 
 Martial Eagle 607 647 3310 4700 4 4 1 3 3 3 1 3 1 1 3 3.0 4 
  Long-crested Eagle 385 394 1065 1065 3 4 1 3 3 3 1 3 1 1 2 2.5 3 
Sagittariidae Secretarybird 650 635 3810 3410 4 4 1 2 3 3 1 1 1 1 4 1.5 3 
Falconidae Pygmy Falcon 119 115 61 60 1 4 1 2 2 2 1 1 1 1 2 1.5 1 
 Lesser Kestrel 237 237 140 153 2 1 1 3 3 3 2 3 2 3 4 3.0 3 
 Lanner Falcon 315 314 506 726 3 4 1 3 3 3 3 3 2 1 4 3.0 3 
  Peregrine Falcon 284 277 528 771 3 2 1 3 3 3 3 3 2 1 4 3.0 3 
Podicipedidae Little Grebe 98 98 146 146 2 4 4 1 1 1 3 1 3 1 4 2.0 2 
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  Great-crested Grebe 176.3 176.3 61 61 1 4 4 1 1 1 3 1 2 1 4 1.5 1 
Phalacrocoracidae White-breasted Cormorant 337 317 3120 2950 4 4 1 3 2 3 2 1 2 2 3 2.0 3 
 Reed Cormorant 212 207 585 525 3 4 1 3 2 3 2 1 2 2 3 2.0 3 
  African Darter 349 344 1485 1530 4 4 1 3 2 2 2 1 2 1 3 2.0 3 
Ardeidae Little Egret 280 272 532 510 3 4 1 2 2 3 1 1 1 1 4 1.5 2 
 Great Egret 383 383 1110 1110 3 4 1 2 2 3 1 1 1 1 4 1.5 2 
 Black-headed Heron 401 401 1480 1400 3 4 1 3 2 3 1 1 1 1 3 1.5 2 
 Goliath Heron 591 575 4330 4330 4 4 1 2 2 3 1 1 1 1 3 1.5 3 
 Purple Heron 371 355 917.5 830 3 4 1 2 2 2 1 1 1 1 2 1.5 2 
 Cattle Egret 253 248 379 368 2 4 1 3 2 3 1 1 1 3 4 2.5 2 
 Green-backed Heron 178.4 178.4 214 214 2 4 1 1 1 1 1 1 2 1 2 1.0 2 
 White-backed Night Heron 267 267 440 440 3 4 1 1 1 1 1 1 3 1 2 1.0 2 
  Dwarf Bittern 162 162 142 142 2 1 1 3 3 1 1 1 1 1 2 1.0 2 
Phoenicopteridae Greater Flamingo 419.8 395 2860 2570 4 4 4 3 4 3 2 1 3 4 4 3.5 4 
  Lesser Flamingo 358.6 329.3 1830 1260 4 4 4 3 4 3 2 1 3 4 4 3.5 4 
Threskiornithidae Hadeda Ibis 353 353 1420 1270 4 4 1 4 2 2 1 1 1 2 2 2.0 3 
 African Sacred Ibis 378 363 1620 1380 4 4 1 3 2 3 1 1 1 3 4 2.5 3 
 Glossy Ibis 297 273 660 605 3 4 1 3 2 2 1 1 1 2 4 2.0 3 
 Southern Bald Ibis 386 386 800 800 3 4 1 3 3 2 1 1 1 4 4 2.5 3 
  African Spoonbill 384 384 1450 1660 4 4 4 2 3 3 2 1 1 2 4 2.5 3 
Pelecanidae Pink-backed Pelican 605 560 5970 4920 4 4 1 2 4 3 1 1 1 2 4 2.0 3 
  Great White Pelican 702 620 11450 7590 4 4 1 2 4 3 1 1 1 3 4 2.5 3 
Ciconidae Marabou Stork 745 678 7100 5700 4 4 1 3 3 3 2 1 1 2 3 2.5 3 
 African Openbill 400 400 1240 970 3 4 1 2 3 3 2 1 1 3 3 2.5 3 
 Yellow-billed Stork 482 482 2000 2000 4 4 1 3 3 3 2 1 1 2 3 2.5 3 
 Abdim's Stork 438 435 1300 1300 3 1 1 4 3 3 2 1 1 4 4 2.5 3 
  White Stork 577 558 3570 3330 4 1 1 4 3 3 2 1 1 4 4 2.5 3 
Corvidae Cape Crow 330 321 537 537 3 4 1 3 2 2 1 1 2 2 3 2.0 3 
 Pied Crow 356 356 550 519 2 4 1 2 2 2 1 1 2 2 3 2.0 2 
  White-necked Raven 403 403 762 762 3 4 1 2 2 2 1 1 2 2 3 2.0 3 
Hirundinidae Brown-throated Martin 102.8 102.8 11.5 11.5 1 4 1 4 2 3 3 3 2 1 3 3.0 2 
 Banded Martin 129 127.5 28.1 28.1 1 1 1 4 3 3 3 3 2 1 3 3.0 2 
 Barn Swallow 123.5 121.3 20.4 20.1 1 1 1 4 3 3 3 3 2 1 3 3.0 2 
 Blue Swallow 113.4 107.4 13.1 13 1 1 1 4 3 2 3 3 2 1 4 2.5 2 
 Pearl-breasted Swallow 100.7 100.7 11.8 11.8 1 1 1 4 3 2 3 3 2 1 3 2.5 2 
  Red-breasted Swallow 133.2 129.8 31.5 30.3 1 1 1 4 3 3 3 3 2 1 3 3.0 2 
Alaudidae Cape Long-billed Lark 112 98 61 61 1 4 1 1 1 2 1 2 1 1 4 1.0 1 
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 Pink-billed Lark 76.1 72.5 14 14.6 1 4 1 1 1 2 1 2 1 1 4 1.0 1 
 Red Lark 106 98 40.3 33.7 1 4 1 1 1 2 1 1 1 1 4 1.0 1 
 Karoo Lark 93 88 30.4 27.2 1 4 1 1 1 2 1 1 1 1 3 1.0 1 
  Red-capped Lark 95 89.5 24.1 23.1 1 4 1 1 1 2 1 2 1 2 4 1.5 1 
Sturnidae Burchell's Starling 182 167 127 117 2 4 1 2 2 2 2 1 1 2 2 2.0 2 
 Violet-backed Starling 108 100 44.4 44.7 1 1 1 3 2 2 3 1 1 3 2 2.0 2 
 Pied Starling 154 150 105 102 2 4 1 3 2 3 2 1 1 3 2 2.0 2 
  Cape Glossy Starling 134 128 85 80 2 4 1 2 2 2 2 1 1 2 2 2.0 2 
Passeridae Cape Sparrow 78.8 75.1 29.6 29.4 1 4 1 3 2 2 2 1 1 3 2 2.0 2 
 House Sparrow 76.2 73.8 25.4 26.2 1 4 1 3 2 2 2 1 1 2 2 2.0        2 
  Great Sparrow 84 81 32.1 31.6 1 4 1 3 2 2 2 1 1 2 2 2.0       2 

 
 
 
 

Appendix 3. All morphological data and behavioral scores for the 94 modeled electrocution species. 
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Numididae Crested Guineafowl 50 2 268 261 2 2 4 1 1 2 2 2 2 

  Helmeted Guineafowl 55.5 3 270 260 2 2.5 4 1 3 4 4 4 3 

Dendrocygnidae White-faced Duck 47 2 233 230.1 2 2 4 1 2 3 1 2 2 

Anatidae SA Shelduck 62.5 3 356 362.2 3 3 4 4 1 2 1 2 3 
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 Egyptian Goose 67.5 3 405 369.3 3 3 4 4 3 2 3 3 3 

 Spurwinged Goose 98 4 518 448 4 4 4 1 2 2 2 2 3 

 African Pygmy Goose 33 1 157 157.4 1 1 4 1 1 1 1 1 1 

 Red-billed Teal 45.5 2 226 218 1 1.5 4 1 1 2 1 1 1 

 Hottentot Teal 34.5 2 149 142 1 1.5 4 1 1 2 1 1 1 

 Cape Shoveller 53 3 238 226.4 2 2.5 4 1 1 2 1 1 2 

  Yellow-billed Duck 57 3 583 535 4 3.5 4 1 1 2 1 1 2 

Bucerotidae Red-billed Hornbill 40 2 188 177 1 1.5 4 1 3 2 2 2 2 

 Crowned Hornbill 52 2 255 234 2 2 4 1 2 3 2 2 2 

  Trumpeter Hornbill 57.5 3 288 263 2 2.5 4 1 2 3 2 2 2 

Bucorvidae Southern Ground Hornbill 110 4 560 528 4 4 4 1 1 3 2 2 3 

Tytonidae Barn Owl 31.5 1 293 294 2 1.5 4 1 2 1 2 2 2 

Strigidae African Scops Owl 16 1 127 130 1 1 4 1 1 1 2 1 1 

 Verreaux's Eagle Owl 59.5 3 448 465 4 3.5 4 1 2 1 2 2 3 

 Pearl-spotted Owlet 19 1 105 107 1 1 4 1 2 1 2 2 2 

  Marsh Owl 36.5 2 296 288 2 2 4 3 1 2 1 2 2 

Columbidae Speckled Pigeon 33 1 232 227 2 1.5 4 1 2 3 3 3 2 

 Laughing Dove 25 1 139 134.2 1 1 4 1 2 2 2 2 2 

 Cape Turtle Dove 27 1 161 163 1 1 4 1 2 2 2 2 2 

 Emerald-spotted Wood Dove 19.5 1 113 109.9 1 1 4 1 2 1 2 2 2 

  Namaqua Dove 25.5 1 108 104.6 1 1 4 4 2 1 2 2 2 

Gruidae Grey-crowned Crane 105 4 561 523 4 4 4 1 1 3 3 3 4 

Laridae Caspian Tern 50.5 2 411 411 3 2.5 4 1 1 3 1 1 2 

 Whiskered Tern 23 1 235 232 2 1.5 4 1 1 3 1 1 1 

 White-winged Tern 21 1 209 208.8 1 1 1 1 1 3 1 1 1 

  Grey-headed Gull 42 2 318 309 2 2 4 1 1 3 1 1 2 

Accipitridae Osprey 59 3 469 495 4 3.5 1 1 3 1 3 1 2 
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 Black-shouldered Kite 30 1 269 267.9 2 1.5 4 1 3 3 3 3 2 

 Black Kite 55 3 442 464 4 3.5 1 1 2 3 3 2 3 

 African Fish Eagle 68 3 539 570 4 3.5 4 1 3 1 2 2 3 

 Bearded Vulture 110 4 753 766.8 4 4 4 1 1 1 1 1 3 

 Hooded Vulture 70 3 523 523 4 3.5 4 1 3 1 3 3 3 

 Cape Vulture 110 4 713 713 4 4 4 1 4 4 4 4 4 

 Lappet-faced Vulture 101.5 4 763 763 4 4 4 1 3 2 3 3 4 

 Bateleur 57.5 3 531 538 4 3.5 4 1 3 1 2 2 3 

 Brown Snake-eagle 73.5 3 528 529 4 3.5 4 1 3 1 2 2 3 

 African Marsh Harrier 46.5 2 367 377.6 3 2.5 4 1 1 1 1 1 2 

 Black Harrier 50.5 2 357 371.8 3 2.5 4 3 1 1 1 1 2 

 Lizzard Buzzard 36 2 218 233 2 2 4 1 2 1 2 2 2 

 Southern Pale-chanting Goshawk 54.5 3 354 380 3 3 4 1 4 1 2 2 3 

 African Goshawk 38 2 204 248 2 2 4 1 1 1 1 1 2 

 Little Sparrowhawk 25 1 141 160 1 1 4 1 1 1 1 1 1 

 Black Sparrowhawk 52 2 287 340 2 2 4 1 2 1 1 1 2 

 Jackal Buzzard 49.5 2 419 444 3 2.5 4 1 4 1 2 2 2 

 Tawny Eagle 71 3 521 543 4 3.5 4 1 3 1 2 2 3 

 Verreaux's Eagle 88 4 604 631 4 4 4 1 2 1 1 1 3 

 African Hawk-eagle 62.5 3 422 435 3 3 4 1 3 1 2 2 3 

 Booted Eagle 50 2 381 381 3 2.5 2 1 2 1 2 2 2 

 Martial Eagle 80.5 4 607 647 4 4 4 1 3 1 3 3 4 

  Long-crested Eagle 55.5 3 385 394 3 3 4 1 3 1 2 2 3 

Sagittariidae Secretarybird 137.5 4 650 635 4 4 4 1 1 1 1 1 3 

Falconidae Pygmy Falcon 20 1 119 115 1 1 4 1 3 2 3 3 2 

 Lesser Kestrel 29 1 237 237 2 1.5 1 1 3 3 3 3 2 

 Lanner Falcon 42 2 315 314 2 2 4 1 2 1 1 1 2 

  Peregrine Falcon 38.5 2 284 277 2 2 2 1 2 1 1 1 2 

Phalacrocoracidae White-breasted Cormorant 90 4 337 317 3 3.5 4 1 2 2 3 2 3 
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 Reed Cormorant 55 3 212 207 1 2 4 1 1 1 2 1 2 

  African Darter 90 4 349 344 3 3.5 4 1 2 1 2 2 3 

Ardeidae Little Egret 64 3 280 272 2 2.5 4 1 2 3 4 3 3 

 Great Egret 95 4 383 383 3 3.5 4 1 1 2 3 2 3 

 Black-headed Heron 92 4 401 401 3 3.5 4 1 2 3 4 3 3 

 Goliath Heron 142.5 4 591 575 4 4 4 1 1 1 1 1 3 

 Purple Heron 84.5 4 371 355 3 3.5 4 1 1 2 1 1 2 

 Cattle Egret 54 3 253 248 2 2.5 4 1 2 4 3 3 3 

 Green-backed Heron 41 2 178 178.4 1 1.5 4 1 1 2 2 2 2 

 White-backed Night Heron 52.5 2 267 267 2 2 4 1 1 1 1 1 2 

  Dwarf Bittern 25 1 162 162 1 1 1 1 1 1 1 1 1 

Threskiornithidae Hadeda Ibis 76 4 353 353 3 3.5 4 1 3 3 4 3 3 

 African Sacred Ibis 82 4 378 363 3 3.5 4 1 3 3 4 3 3 

 Glossy Ibis 57.5 3 297 273 2 2.5 4 1 2 2 4 2 2 

 Southern Bald Ibis 75.5 3 386 386 3 3 4 1 2 4 4 4 4 

  African Spoonbill 82.5 4 384 384 3 3.5 4 4 2 2 2 2 3 

Pelicanidae Pink-backed Pelican 127.5 4 605 560 4 4 4 1 3 2 3 3 4 

  Great White Pelican 159 4 702 620 4 4 4 1 2 3 2 2 3 

Ciconidae  Marabou Stork 150 4 745 678 4 4 4 1 2 3 3 3 4 

 African Openbill 57.5 3 400 400 3 3 4 1 2 3 3 3 3 

 Yellow-billed Stork 97 4 482 482 4 4 4 1 1 3 2 2 3 

 Abdim's Stork 78.5 4 438 435 3 3.5 1 1 2 3 3 2 3 

  White Stork 112.5 4 577 558 4 4 1 1 2 3 2 2 3 

Corvidae Cape Crow 50 2 330 321 2 2 4 1 4 4 3 4 3 

 Pied Crow 49 2 356 356 3 2.5 4 1 4 3 3 3 3 

  White-necked Raven 52 2 403 403 3 2.5 4 1 4 2 3 3 3 

Laniidae Common Fiscal 22 1 98.9 98.9 1 1 4 1 3 2 2 2 2 

  Lesser Grey Shrike 21 1 120 118 1 1 1 1 3 2 2 2 2 

Musciapidae Cape Rock Thrush 21.5 1 113 109 1 1 4 1 1 1 1 1 1 

  Olive Thrush 24 1 116 111.5 1 1 4 1 1 1 1 1 1 

Sturnidae Burchell's Starling 30 1 182 167 1 1 4 1 1 3 1 1 1 
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 Violet-backed Starling 18 1 108 100 1 1 1 1 1 2 2 1 1 

 Pied Starling 25 1 154 150 1 1 4 1 2 3 3 3 2 

  Cape Glossy Starling 25 1 134 128 1 1 4 1 2 1 2 2 2 
 
 
 




