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Simple Summary: Food acquisition by individual animals remain a central issue for species
survival. This makes studies that focus on processes of food acquisition more relevant particularly
for sensitive group of species or those faced with various levels of declines such as vultures. The
application of non-invasive approaches in such studies are often encouraged. In this study, camera
traps were used to document scavenging guild composition and to monitor food acquisition
dynamics on carcasses inside a protected area in Zimbabwe. Of the four vulture species recorded
(White-backed, White-headed, Lappet-faced and Hooded Vultures), the Lappet faced and Hooded
Vultures were more prone to intense competition that may further place them at a disadvantageous
positions for optimal feeding. It may be necessary for conservation efforts to consider modified
vulture restaurants that may offer preferential entrances that will allow all species to access food.

Abstract: The species composition of vultures and their interactions on carcasses of various stages
of decomposition is not well understood yet it potentially affects their food acquisition and survival.
We collected data from six carcasses between June and December 2021 using camera traps that were
set on carcasses undergoing various decomposition states in Sinamatella Camp of Hwange National
Park, Zimbabwe. Of interest were the cases in which each vulture species was dominating in
interactions which gave it an advantage in terms of food acquisition. Four vulture species were
observed (White-backed, White-headed, Lappet-faced and Hooded Vultures). Vulture abundances
were greatest on fresh carcasses and least on dry ones. Although dominance behaviors by the White-
backed and White-headed Vultures were recorded over all other vulture species, there were no
records of the Lappet-faced dominating other vultures. In addition, the Hooded Vultures were
mostly dominating non-vulture avian species on advanced decay carcasses. Our results
demonstrate how various species may be prone to intense competition which may further place
them at disadvantageous positions if food sources decline, more so under climatic shifts and various
anthropogenic pressures.

Keywords: vultures; decomposition state; camera traps; dominance

1. Introduction

The importance of vultures has always been recognized ecologically and culturally [1-3].
Vultures are keystone species and they are important indicators of terrestrial biodiversity and the
environmental health in different landscapes [4-6]. The range of African vultures have declined
rapidly over the past 30 years. Of the eight species of Africa’s vultures, seven of these species
populations have declined by over 80% [7,8] and have been listed as critically endangered by the
International Union for the Conservation of Nature) [9]. The extent of vulture declines is complex
and varies throughout the range. For example, in West Africa, some species may be extirpated
especially in Nigeria, save for a few areas in Ghana and Niger where a substantial number of vultures
persist [10]. Declines are also recorded in Kenya, Somalia, South Sudan and Sudan [7,11], although
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their status is apparently more stable in Uganda, Tanzania and parts of Southern Africa [12]. In
Southern Africa, vulture declines have been estimated at 90% (range 75-95%) over the last three
decades [7]. Many countries have therefore set species action plans to mitigate pressures facing the
vultures. In this regard, studies that focus on the feeding ecology of vultures have also become very
important across the African range.

Most African vulture species assemble at dead animals and they play different critical roles on
the carcass while feeding. Resource partitioning by vultures may be influenced by many factors, both
behavioral and extrinsic [13,14]. Aggressive encounters and interspecific competition have been
minimized through various forms of partitioning. The differences in body size and beak morphology
have been documented to facilitate the consumption of different body parts on large carcasses [15,16].
Body size also has a strong influence on dominance hierarchies [17] and thus resource partitioning in
several guilds of vultures [18]. It is also been noted that the carcass decomposition state has a
significant effect on the number and proportions of vultures feeding on it [19].

Spatio-temporal apportioning of resources by vultures has been assessed through studies of
differences in habitat use and resource dispersion [20]. For example, the exploitation of carcasses by
the Cape Vulture Gyps coprotheres and White-backed Vulture Gyps africanus were dependent on the
bird’s abilities to take flight in different vegetation structure types in southern Africa [21]. In other
cases outside the African continent, social dominance factors were also found to be critical when the
migrant and resident Turkey Vultures Cathartes aura utilized various habitat types and foraging
strategies [22]. Resource distribution, whether aggregated or scattered, appears to be important in
determining the community composition of scavengers at ungulate carcasses in temperate-zone
ecosystems [14]. Competition with predators at carcasses may also influence the scavengers’
community structure at carcasses killed by mammalian predators [23]. There are however fewer
studies that explore how the vulture interactions may affect the food acquisition in African vultures.

This study seeks to investigate the vulture composition and interactions on carcasses found in
Sinamatella, Hwange National Park, Zimbabwe. We hypothesized that 1) vulture composition while
feeding on dead animals is influenced by the carcass species and stage of decomposition and 2) the
large bodied vulture species tend to dominate in the inter-species interactions towards food
acquisition. This work is important as it provides information on vulture composition in a typical
protected area that exists in a mosaic of other land uses such as mining and human settlements.

2. Materials and Methods

The study was carried out in Sinamatella section of Hwange National Park (HNP which is 14
651km? in size and is the largest National Park in Zimbabwe). HNP is located between latitudes
19°7'26.59"S and longitude 26°35'33"E and has an average altitude of 1000m above sea level.
Sinamatella section is managed as an Intensive Protection Zone (IPZ) and it covers an area of 1 328
km? (as illustrated in Figure 1).
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Figure 1. Map showing the location of Sinamatella in Hwange National Park, Zimbabwe.

We collected data from animal carcasses that were opportunistically found and the site could be
reached with reasonable effort (i.e. within 5km from an established road/fire guard). Camera traps
(Bushnel 119447 C) were set (one per carcass site over daytime hours only), and programmed to take
2 minute videos after every 5 minutes from the day the carcass was discovered until vultures
disappeared from it. The batteries used for these cameras could last for more than 10 days, which
was sufficient to cover the whole period until vultures disappeared from the carcass. The camera trap
method ensured minimal disturbances to predators/scavengers by humans. For the extraction of data
from the camera traps, the Time-lapse software was used where a template of containing the date,
time of the day, decomposition state of the carcass, scavenger species, numbers, interactions (both
inter and intra-specific) and duration of interaction was designed. The videos from the camera traps
were analyzed manually while capturing the information onto the Time Lapse designed data
template. In addition to the information captured on Time Lapse, the carcass species, carcass GPS
position, the initial carcass decomposition state and vegetation characteristics of the carcass site was
also recorded. From the videos, scavenger interactions were recorded as grabbing meat, pecking,
chasing away and stalking. The carcass decomposition state was recorded as fresh (defined as the
time the animal dies up to the state before signs of bloating show up); active decay (the carcass was
at the bloating stage/increasing in size); advanced decay (defined by the shrinking in size of the
carcass after its rupture when body fluids flow out and flesh rotting) and dry (when most flesh has
been consumed and there is no more water coming from out of the carcass). These classifications
were a modification from Valverde, Espin [24]. The captured information from the Time Lapse
template was exported as an excel file for analysis.

The vegetation type was categorized into three broad classes i.e. closed woodland (dense
vegetation, with trees within 3m of each other), open woodland (sparse vegetation, with trees greater
than 3m from each other) and riverine (carcasses on a river bed or within 50m river/stream banks)
[25]. The time spent by the scavenger species being engaged in particular interactions was expressed
in seconds. A new variable “offender” was derived in which the individual that was
dominating/winning a foraging opportunity in an interaction was noted. Another variable “victim”
was created in which the individual that was being subdued/losing a feeding opportunity in an
interaction was noted. In the cases of intraspecific interactions, the offender and the victim was the
same species. A table was used to illustrate the composition of scavengers per carcass under a given
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decomposition state. Beyond the description of the scavenger community on the carcass, further
analysis excluded non-vulture species as our aim was focused on vultures. To separate the
observations on a carcass, a new variable “carcass state ID” was developed which was unique for
each carcass, at a particular location and during a given decomposition state. The maximum number
of vultures recorded per carcass state ID was extracted. The package “vegan” was used to calculate
the Shannon diversity index of the vulture community per carcass state ID [26].

The relationships between the response variables (Shannon diversity and vulture abundance)
and the dependent variables (vegetation type and decomposition state) were explored using
generalized linear models (glms) since the response variables failed to conform to normality
assumptions even after transformations attempts. The package ggplot2 were used to illustrate the
results.

Subsets of cases under which each vulture species was the offender (i.e. it was benefiting from
the interaction in terms food acquisition) were created. In these subsets, the duration of interaction
time also failed to meet normality assumptions. Accordingly, glms were performed (one for each
vulture species observed) to test if the duration of the offenders’ interaction time was affected by the
vegetation type, carcass species and the interaction between the victim and the carcass decomposition
state. All data sorting and analysis were performed in the R Language and Environment for Statistical
Computing [27].

3. Results

3.1. Carcass descriptions and scavenger composition

Six carcasses comprising of the African elephants Loxodonta africana (n=4), kudu Tragelaphus
strepsiceros (n=1) and giraffe Giraffa camelopardis (n=1) were monitored. The giraffe carcass was
monitored across two decomposition stages (i.e active and advanced decay) and two of the elephant
carcasses were monitored across two decomposition stages (i.e one was monitored in the fresh and
advanced decay stages while the other was monitored across the advanced decay and dry state) as
summarized in Table 1.

Table 1. The Carcass species, allocated identities and vegetation types in which they were found. The
decomposition states codes were defined as (i) = fresh, (ii) active decay, (iii) = advanced decay, and

(iv) =dry.
Carcass ID Carcass Species Closed woodland Open woodland  Riverine Decomposition states monitored
1 Elephant v i, 1ii
2 Elephant v iii, iv
3 Giraffe v i, i, iii
4 Elephant v Tii
5 Kudu v Tii
6 Elephant v Ii

Four vulture species were observed i.e. White-backed Vultures Gyps africanus, Lappet-faced
Vultures Torgos tracheliotus, Hooded Vultures Necrosyrtes monachus, White-headed Vultures
Trigonoceps occipitalis. In addition to vulture species, the following scavenger species were also
observed during the study: Yellow-billed Kite Milvus aegyptius, Marabou Stork Leptoptilos crumenifer,
Pied Crow Corvus albus and spotted hyenas Crocuta crocuta. The proportions of all the scavenging
communities per carcass during each decomposition stage is shown in Figure 2. The Lappet-faced
Vultures and White-backed Vultures were present at all carcasses and at all decomposition states.
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Figure 2. Pie charts showing the composition of vultures at different decomposition states in different
vegetation types. Ele represent Elephant.

The proportions of hyenas and marabou storks were greatest in the advanced stages of the
giraffe carcass in riverine, and on the kudu carcass in open woodlands. The diversity of vulture
species were not significantly different across vegetation types and decomposition states (p > 0.05 in
both cases). However, when considering vulture abundance, there was a significant interaction
between vegetation type and decomposition states (Wald Chisq = 7.746; df = 2, p = 0.021). In closed
woodlands, vulture abundances were significantly higher on fresh carcasses when compared to the
active decay stage while in open woodland, there were more vultures on the advanced decay
carcasses when compared to the dry states (Table 2, Figure 3).

Table 2. ble showing the outcome of the model of vulture abundances across vegetation types and
decomposition states in Sinamatella, HNP.

Variable Estimate Std. Error zvalue  pvalue
Intercept 2.351 0.154 15.239 <0.0001
Open woodland -0.933 0.149 -6.285 <0.0001
Riverine -0.1 0.224 -0.447 0.65486
Advanced decay 0.897 0.183 49 <0.0001
Dry state -0.096 0.335 -0.287 0.7743
Fresh state 1.306 0.174 7.506 <0.0001
Open woodland:Advanced decay - - - -
Riverine:Advanced decay -0.797 0.289 -2.756 0.00586
Open woodland:Dry - - - -

Riverine : Dry state - - - _
Open woodland : Fresh state - - - -
Riverine : Fresh state -0.561 0.263 -2.136 0.0327
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Figure 3. Graph showing the influence of vegetation types and carcass decomposition state on vulture
abundance.

3.2. Vulture interactions

Five types of interaction were observed i.e. stalking, pecking, chasing away, running away and
grabbing from each other. Dominance by the White-backed Vultures were recorded across all vulture
species. The only cases in which the Lappet-faced Vultures were captured dominating other birds
were on intraspecific interactions. The frequencies of these interactions are summarized in Table 3.

Table 3. Table showing the outcome of the interaction between different vulture species in Sinamatela

camp, HNP, Zimbabwe.
Vulture species
Hooded Lappet-facedWhite-backed White-headed Other birds

c Hooded loosing 16 16 0 0 0

g Hooded winning 280 244 0 0 56

g Lappet-faced loosing 0 24 0 0 0

k= Lappet-faced winning 0 404 0 0 0

= White-backed loosing 0 4 0 16 0

% White-backed winning 272 380 404 272 80

> White-Headed winning 176 260 0 372 88

3.2.1. Cases of the Hooded Vulture dominating interactions

The Hooded Vultures were observed winning in intraspecific interactions and against other non-
vulture avian species. During the intraspecific interactions, the time taken to interact were
significantly longer in fresh carcasses when compared to the dry carcasses (3= 3.072, SE= 0.053,
p<0.001), and the Hooded Vultures also spent significantly longer time dominating over non-vulture
avian on advanced decaying carcasses when compared to the active stages (3=3.304, SE= 0.127, p =
0.011) as shown in Figure 4 and Appendix A.
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Figure 4. Graph showing scenarios when the Hooded Vulture was dominating in the interactions
with other vultures.

3.2.2. Cases of White-headed Vultures dominating interactions

The White-headed Vultures were observed dominating all vulture species except the White-
backed Vultures. Their dominant behavior was recorded for significantly longer periods in the closed
woodlands when compared to open woodlands and riverine vegetation (p < 0.0001 in both cases).
Similarly, the White-headed Vulture’s dominant behaviors were recorded for significantly longer
periods on the kudu carcass when compared to the African elephant ones (3 = 0.285, SE = 0.084, p <
0.0001). There was a significant interaction of the victim and decomposition state (Wald Chi Square
=837.44, df =7, p <0.0001), with significantly more time being spent in dominant activities over non-
vulture avian species on carcasses undergoing active decay, and least on dry ones (Figure 5). Also,
when the White-headed Vultures were interacting with the Lappet-faced Vultures, they spent
significantly more time on the fresh carcass states when compared to the dry and advanced decay
states (p < 0.0001 in both cases) as shown in Appendix A.
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species.

3.2.3. Cases of White-backed Vultures dominating interactions

The White-backed Vultures spent significantly more time when they were dominating over
White-headed Vultures on actively decaying carcasses when compared to fresh and advanced
decaying ones (Wald Chisq = 987.2, df =9, p < 0.0001), as illustrated in Figure 6. Also, when they
interacted with non-vulture species, significantly longer time was taken during the active decay when
compared to the advanced decay stages. The dominant interaction time lags were significantly
shorter when the White-backed Vultures were feeding on carcasses in open woodlands when
compared to the closed woodlands and riverine habitats (Appendix A). The greatest time recorded
in intraspecific interactions were on fresh carcasses when compared to the rest.
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Figure 6. Graph showing cases where the White-backed Vultures were recorded dominating over
other species.
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3.2.4. Cases of Lappet-faced Vultures dominating interactions

The Lappet-faced Vultures were never recorded dominating over other scavenging species, and
the best model explaining the time spent in dominant behaviors only retained the vegetation type
and the carcass species. Their dominating interactions (amongst themselves) took significantly more
time in the closed woodlands when compared to the other vegetation classes (3= 3.664, SE = 0.012, p
<0.0001) as shown in Figure 7a. Also, interactions on dry carcasses were significantly shorter when
compared to the fresh and actively decaying carcasses (Figure 7b and Appendix A).
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Figure 7. Graphs showing the intraspecific dominance of Lappet-faced Vultures on (a) in different
vegetation types and (b) across the carcass decomposition states.

4. Discussion

The carcass detection ability of most vulture species and the landscape of Sinamatella section of
HNP allows some discussion of the observed scavenger composition and vulture interactions.
Although it is acknowledged that the sample size was relatively low (for example, there was only
one observed carcasses for the giraffe and kudu species), the known feeding patterns of vultures
allow some analysis given the frequency of capturing of video clips over day time hours in this study
(between run rise and sunset).

Vulture diversity and abundance on carcasses and decomposition states

Contrary to the hypothesis of this study that vulture diversity would be different across
decomposition states and habitat types, the diversity of vulture species were not different across
vegetation types and decomposition states. However, the early stages of carcass decomposition (fresh
stage, active and advanced decay stages) had a greater abundance of vultures than the dry stages of
decomposition. The study conducted by Mundy, Butchart [6] revealed that the White-backed and the
Lappet-faced Vultures normally arrived early at carcasses and have the capacity to open up the
carcass skin. Also, these two vulture species have been observed in high numbers at carcasses that
still had flesh [4]. This study was probably unable to detect such differences as vultures were already
gathered by the time the camera traps were set. Thus a better description would be given if carcasses
could be monitored from the time the animal die, and this could be practical when sick/weak animals
are followed or where an intact carcass can be experimentally set up. Such experimental set ups
would need to be need to be varied across species with soft skins and those with hard ones [28].

Although this study had hypothesized that large bodied carcasses would host more vultures
than small ones, this trend was not significant. What is clear however, is that the four vulture species
that were recorded in this study seem to be congregating in similar proportions across carcass
decomposition states. It therefore suggested that the amount of meat available on a carcass plays an
important role in determining the vulture activities on a feeding patch in Sinamatella. To have a better
understanding of the effect of carcass body sizes, this study may need to be extended so that small
animals are also included. As the savannah system has a large guild of herbivores [29,30], smaller
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herbivores such as impalas could be experimentally set-up. In such set-ups, other mammalian
scavengers may need to be excluded to prolong the longevity of the monitoring period on the carcass
[31].

Diversity and abundance of vultures on differing habitat types

As hypothesized, the results from this study showed that there were more vultures in open
woodlands than in closed woodlands and riverine habitats. This could be due to the fact that in open
woodlands, carcasses were easily located than in the closed woodland and the riverine habitats.
Hunter, Durant [32] confirmed that the White-backed Vultures located carrion by sight only and they
rarely discovered carcasses concealed in trees or otherwise covered [33]. Indeed this study observed
more White-backed Vultures and some marabou storks in carcasses in riverine habitats when
compared to the open woodlands. It is however acknowledged that since this study was mostly
conducted in the dry season, most trees had shed off their leaves and somehow the effect of
vegetation may have been suppressed.

The diversity of vultures were however similar across the habitat types, which was contrary to
our hypothesis. We believe that food scarcity in the system [34,35] and the general ability of vultures
to discover carcasses [36] probably explain the insignificant results. As already discussed, the status
of the trees during the dry season did not result in strongly different scenarios which would be
detectable in terms of species diversity — more so for a highly specialized guild like vultures [37].

Vulture dominance and interactions on actively decaying carcasses

The White-backed Vultures were observed dominating the other three vulture species on
actively decaying carcasses. The beaks of White-backed Vultures are medium-sized [38] and they are
not adapted for tearing tough skin [39] (hence less dominating occasions on fresh carcasses). Thus
they are known for eating soft tissues, such as the viscera, using a pulling feeding tactic [6]. The
White-backed Vultures are the first to arrive on carcasses in relatively large numbers when compared
to other vultures and thus their dominance could be partly due to their numerical advantage.

The Hooded Vultures were observed dominating only in intraspecific interactions and against
other non-vulture avian species. This may be accounted to the small body size of this species, which
may be linked to their inferiority when competing with the large vultures species like the White-
headed and the Lappet-faced Vultures. The average weight of the Hooded Vultures range from 1.5-
2.6kg [40] is lighter when compared to the White-backed Vultures 4.2-7.2kg [41], White-headed
Vultures (female average weight of4.7kg) [42] and Lappet-faced Vultures (4.4-9.4kg) [43]. These
species are unable to access much material on carcasses and instead, they feed primarily on scraps on
the ground around carcasses [44]. The Hooded Vultures may be attracted to other vultures landing
as a cue to carrion. They are also known for supplementing food from carrion by actively hunting.
[4] also noted that Hooded Vulture have a more varied diet, using several food sources other than
carrion, but when feeding at a carcass tend to peck on scraps.

The White-headed Vultures were observed dominating other vultures except the White-backed
Vultures. Despite the large size of the White-headed Vultures, the numerical advantages of the White-
backed Vultures probably play an important role in winning over the White-headed Vultures.
Monadjem, Anderson [12] confirmed that White-headed Vultures assemble at carcasses in small
numbers (as they are mostly solitary). Kemp, Kirwan [45] also confirmed that the White-headed
Vulture is unique among African vultures because it does not rely on large carcasses, but often scouts
for smaller carcasses with less competition. Also, Kemp, Kirwan [45] noted that White-headed
Vultures do not rely on carrion for survival but rather they are known to hunt and kill their own prey
such as stranded fish, mongoose, lizards, snakes, insects, piglets, and birds [46]. Future studies may
also assess the contribution of rodents, fish, and lizards to the feeding ecology of vultures.

The Lappet-faced Vulture were never recorded dominating over other vulture species. This is in
contracts to other observations, for example, Hockey, Dean [47], noted that they are “dominant over
all other species at carcasses”. This may be explained by the fact that the other vulture species actually
know the Lappet-faced Vultures are dominant and simply keep out of their way and thus there may
be no physical dominance. Hockey, Dean [47] also reported that the Lappet-faced Vultures “may loaf
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for hours near carcass after feeding”. Thus if the individual Lappet-faced Vultures that were clear on
the video footages were actively not feeding then the dominant behavior could have been missed.

5. Conclusions

This study has demonstrated that species such as the Lappet faced and Hooded Vultures are
prone to intense competition that may further place them at a disadvantageous positions if food
sources decline. With the current climate change projections, this may be the case especially if there
is reduction in animal biomass associated with loss of biodiversity. In such scenarios, it would be
important for conservation efforts to consider modified vulture restaurants that may offer
preferential entrances that will allow all vulture species to access food. There may also be a need to
negotiate for a system that the veterinarians certifies some carcasses as “safe for vultures” so that they
do not get destroyed especially in communal areas or those surrounding protected areas. This should
ideally be coupled with awareness campaigns so that people reduce vulture persecutions and
poisoning.
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Appendix A
The combined model results for the four vulture species when they dominated interactions in
Sinamatella.
Model Variable Estimate Std. Error zvalue Pr(>lzl)
Hooded Vultures Intercept 3.63 0.04 77.895 <0.0001
Open woodland -0.695 0.034  -20.304 <0.0001
Riverine -0.526 0.025  -20.793 <0.0001
Giraffe carcass - - - -
Kudu carcass 0.581 0.053 11.485 <0.0001
Lappet-faced Vulture -0.333 0.07 -4.716  <0.0001
Other non-vulture birds -0.802 0.128 -6.581 <0.0001
Advanced decay state -0.023 0.048 -0.478  0.633
Dry state -0.775 0.113 -6.853  <0.0001
Fresh state -0.558 0.053 -10.584 <0.0001
Lappet-faced Vulture: Advanced decay stage -0.227 0.075 -3.027  0.003
Other non-vulture birds: Advanced decay stage 0.326 0.127 2.556  0.011
Lappet-faced Vulture: Dry stage - - - -
Other non-vulture birds: Dry stage - - - -
Lappet-faced Vulture: Fresh stage 0.624 0.077 8.06  <0.0001
Other non-vulture birds: Fresh stage - - - -
White-headed Intercept 3.219 0.071 45.522  <0.0001
Open woodland -0.36 0.024 -14.864 <0.0001

Riverine habitat -0.563 0.038 -14.752  <0.0001
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Giraffe carcass - - - -
Kudu carcass 0.285 0.049 0.0584 <0.0001
Lappet-faced Vulture 0.7367 0.0744 0.099 <0.0001
Other non-vulture birds 047 0.077 6.05 <0.0001
White-headed Vulture -0.27 0.079 -3.427  0.001
Advanced decay stage -0.366 0.076 -4.82  <0.0001
Dry stage -0.392 0.070 -0.056 <0.0001
Fresh stage -0.269 0.076 -3.549 0.001
Lappet-faced Vulture: Advanced decay stage -0.441 0.081 -0.054 <0.0001

Other non-vulture birds: Advanced decay stage  -0.618 0.089 -0.069 <0.0001
White-headed Vulture: Advanced decay stage 0.722 0.084 8.573  <0.0001

Lappet-faced Vulture: Dry stage -0.564 0.091 -0.0617 <0.0001
Other non-vulture birds: Dry stage -0.857 0.191 -0.045 <0.0001
White-headed Vulture: Dry stage - - - -
Lappet-faced Vulture: Fresh stage -0.361 0.083 -0.048 <0.0001
Other non-vulture birds: Fresh stage - - - -
White-headed: Fresh stage 0.404 0.086 0.047 <0.0001
White-backed Intercept 2.974 0.057 52.547 <0.0001
Open woodland -0.283 0.020  -14.358 <0.0001
Riverine habitat 0.043 0.017 2504  0.012
Giraffe carcass - - - -
Kudu carcass 0.355 0.040 8.83  <0.0001
Lappet-faced Vulture 0.434 0.062 6.953 <0.0001
Other birds 0.100 0.073 1.356  0.175
White-backed Vulture 0.827 0.059 13.953  <0.0001
White-headed Vulture 0.991 0.060 16.444 <0.0001
Advanced decay stage 0.232 0.058 3.97  <0.0001
Dry stage -1.603 0.128  -12.502 <0.0001
Fresh stage 0.286 0.060 4.762  <0.0001

Lappet-faced Vulture: Advanced decay stage -0.611 0.067 -9.184 <0.0001
Other non-vulture birds: Advanced decay stage  -0.446 0.081 -5.454 <0.0001
White-backed Vulture: Advanced decay stage -0.864 0.063 -13.65 <0.0001
White-headed Vulture: Advanced decay stage -1.518 0.066 -22.878 <0.0001

Lappet-faced Vulture: Dry stage 0.962 0.141 6.841 <0.0001
other on-vulture birds: Dry stage - - - -
White-backed Vulture: Dry stage 0.328 0.142 2.31 0.021
White-headed Vulture: Dry stage - - - -
Lappet-faced Vulture: Fresh stage -0.275 0.068 -4.02 0.001

other non-vulture birds: Fresh stage - - - -
White-backed Vulture: Fresh stage -0.511 0.065 -7.877  <0.0001
White-headed Vulture: Fresh stage -0.762 0.067  -11.448 <0.0001
Lappet-faced Intercept 3.805 0.024 158.556 <0.0001
Open woodland -0.875 0.028 -31.211 <0.0001
Riverine -0.922 0.034 -27.032  <0.0001
Giraffe carcass - - - -
Kudu carcass 0.137 0.066 2.084 0.037
Advanced decay stage 0.009 0.029 0.307  0.759
Dry stage -0.256 0.053 -4.868 <0.0001
Fresh stage -0.225 0.031 -7.155 <0.0001
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