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 12 

Corvids are often viewed as efficient predators capable of limiting prey species populations. 13 
Despite this widely held belief, a comprehensive review quantifying the effect of corvids is 14 
lacking. We examine the impacts of crows, ravens and Magpies (Corvus spp. and Pica pica) 15 
on population parameters of other bird species. We summarise results from 42 studies 16 
(arising from a systematic search in Web of Science), which included 321 cases (i.e. explicit 17 
evaluations of corvid-target species relationships). Population parameters of studied target 18 
species were pooled as “abundance-related” (numbers, nest density, etc.) or “productivity-19 
related” (nest success, brood size, etc, as an estimate of post-breeding abundance). 20 
Information was examined from both experimental removal studies, and correlative studies 21 
assessing relationships between corvid abundance and target species´ parameters. Combining 22 
all studies, no negative influence of corvids on either abundance or productivity of target 23 
species was found in the vast majority of cases (82%). Negative impacts were significantly 24 
more likely in cases examining productivity rather than abundance (49% vs 8%). 25 
Experimental studies which removed only corvid species were significantly less likely to 26 
show a negative impact on productivity than those removing corvids alongside other 27 
predators (14% vs 63%). This suggests that the impact of corvids is smaller than that of other 28 
predators, or that compensatory predation occurs. The impact of corvids was similar between 29 
different avian groups (such as waders, passerines and gamebirds; or ground-nesting and non-30 
ground nesting species). Crows were found to be significantly more likely to have a negative 31 
impact on target species productivity than Magpies (58% vs 20%), but no differences were 32 
found in relation to abundance. We conclude that whilst corvids can have a negative impact 33 
on bird species, their impact was nearly 6 times more frequent for productivity than for 34 
abundance. These results therefore suggest that in the vast majority of cases birds species are 35 
unlikely to be limited by corvid predation pressure and therefore that conservation measures 36 
may generally be better targeted at other limiting factors. However, negative impacts still 37 
existed in certain cases, and those may require further investigation to develop management 38 
tools to mitigate them where they are of economic or conservation concern. 39 

Keywords: Corvus, Pica pica, predation, systematic review, ground-nesting species, predator 40 
removal, correlation, experiment, game management.  41 
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Predator control is often implemented to boost breeding performance and population 43 
densities of target species, either for game management or conservation purposes (Butchko & 44 
Small 1992, Meckstroth & Miles 2005). This practice is based on the assumption that 45 
predation is a limiting factor in prey populations, and that predator control results in 46 
population increases (Holt et al. 2008). However, despite the widespread use of predator 47 
control, its efficacy in enhancing species’ populations is still contentious (Mcdonald & Harris 48 
2002, Park et al.2008). The impacts of predator removal on prey populations may be 49 
complicated by compensatory predation, where predation from one predator is replaced by 50 
another, or by mesopredator release, when removal of one predator leads to increased 51 
abundance of another (Palomares et al. 1995, Courchamp et al.1999). Additionally, the goals 52 
and objectives of predator control may differ depending on the management objectives. For 53 
example, game management is primarily concerned with post-breeding abundance (i.e. 54 
abundance at the start of the hunting season), whereas conservation actions are typically 55 
aimed at enhancing breeding population densities (Gibbons et al. 2007). Predator control may 56 
have effects on one of these parameters but not the other. Coupled with this, predator control 57 
through lethal removal of predators is controversial, potentially socially unacceptable, time-58 
consuming, difficult, expensive and may only have short-term results (Ivan et al.2005, Shwiff 59 
et al.2005, Valkama et al.2005, Smith et al.2010a). Given these factors, and the limitation of 60 
resources for either management or conservation, it is important to evaluate the efficacy of 61 
such management tools and allocate resources to management options that produce the 62 
desired results (O’Connor 1991).  63 

Several reviews have explored whether predator control is effective in reducing predation or 64 
increasing breeding populations of target species (Côté & Sutherland 1997, Newton 1998, 65 
Gibbons et al. 2007, Holt et al. 2008, Smith et al. 2010b). Côté and Sutherland (1997) 66 
conducted a meta-analysis on the effectiveness of predator removal to enhance bird 67 
populations, and concluded that predator removal improved hatching success and increased 68 
post-breeding population sizes by 75%. However, they found that predator removal did not 69 
generally result in subsequent increases in breeding population sizes. Thus, they concluded 70 
that although it might be useful for game-managers, it was unlikely to be effective in the 71 
conservation of declining species. Smith et al. (2010b) updated this review using many more 72 
recently published studies; they too concluded that predator removal enhanced hatching and 73 
fledging success. However, in contrast to Côté and Sutherland (1997), they found that 74 
predator removal did not necessarily increase post-breeding population size, but that it did 75 
enhance subsequent breeding population size. Nordström (2003) reviewed studies of ground-76 
nesting birds in the Baltic and again found that predator removal resulted in a general 77 
increase in nest success, post-breeding population size and breeding population size. Holt et 78 
al. (2008) also conducted a meta-analysis on studies in the UK and found an average 1.6-fold 79 
increase in prey breeding population size following predator removal. These authors also 80 
found that removing multiple predator species had a much stronger effect than removing a 81 
single species, an idea previously suggested by Newton (1998), who postulated that removing 82 
single predator species was less effective due to compensatory predation. Additionally, 83 
Newton (1993) suggested that the species studied tend to be biased toward ground-nesting 84 
birds, which may be particularly prone to predation, and therefore may be more likely to 85 
respond to predator control.  86 

Within the northern hemisphere, and particularly northern and western Europe, management 87 
of generalist predators most frequently involves the control of Red Fox Vulpes vulpes and 88 
corvids, both of which are common and usually unprotected (Parker 1984, Tapper et al.1996, 89 
Draycott et al. 2008, Bodey et al. 2009), but whether the potential efficacy of predator 90 
control relates to both carnivores and corvids has not been evaluated. Corvid species are also 91 



frequently identified as major nest predators of bird species of conservation concern (Andrén 92 
1992, Soderstrom et al.1998, Baláž et al.2007, Klausen et al.2009). Yet, despite a plethora of 93 
studies and experiments on corvid predation, their overall impact on other birds remains to be 94 
assessed. Because corvids are diurnal and conspicuous nest predators, their importance in 95 
prey population regulation is often assumed prior to any assessment of the evidence 96 
(Marzluff & Angell 2005). There are several biological reasons why corvids may have a 97 
negative impact on birds and could be a conservation or management problem. They are 98 
adaptable, opportunistic, generalist predators with high cognitive abilities. Yet, further 99 
problems may result if corvid management decisions are based on misconceptions or poorly 100 
substantiated conclusions about their ecological impact on prey populations (Amar et al. 101 
2010).  102 

In this study we therefore undertake a systematic literature review to explore the relationships 103 
between corvids and populations of their target species, and investigate if the causes for 104 
concern are established within the scientific literature. Within this review we examine the 105 
impacts of corvids on various prey population parameters related to both productivity and 106 
breeding population size, and use information from both removal experiments and correlative 107 
studies. 108 

 109 

METHODS 110 

Literature survey 111 

The scope of the study included species of the genus Corvus and the Eurasian Magpie Pica 112 
pica. The Corvus genus includes a third of all corvid species, and most of them are notorious 113 
nest predators (dos Anjos 2009). We also included the Eurasian Magpie (hereafter Magpie) as 114 
they are common and widespread nest predators, and they are one of the main targets of legal 115 
predator control (at least for game purposes) in many European countries (Jokimäki et al. 116 
2005). ‘Corvid’ is used hereafter to mean any species of Corvus or the Eurasian Magpie, 117 
unless otherwise stated. Also, when examining differences between effects of Corvus species 118 
or Magpies, we refer to members of Corvus species as “crows”. 119 
 120 
To ensure robustness and repeatability, a systematic process was employed to obtain all 121 
relevant studies for this review (Pullin & Stewart 2006). Comprehensive literature searches 122 
were generated through Web of Science (apps.webofknowledge.com) to obtain relevant 123 
studies using the following keywords and combinations: (corvid* OR crow* OR raven* OR 124 
corvus) OR (magpie OR “pica pica”) AND (predat* OR experiment*). The search was 125 
refined to studies included within the Science and Technology research domain only. The 126 
search was further refined to include only studies under the following topics: environmental 127 
science, ecology, zoology, and biodiversity conservation. A total of 1191 studies were 128 
identified from this search in August 2013.  129 

An “inclusive approach” was used to extract relevant studies (Reijnders.et al. 2008). Titles of 130 
the studies obtained were scanned for relevance, and 352 studies remained after this. The 131 
abstracts from each of these were read to ensure they were relevant for the purposes of this 132 
study, and 172 studies were eliminated based on the abstract. The remainder were further 133 
assessed to see if they contained information appropriate for analyses. Non-English studies 134 
were included if the abstract was in English, and provided sufficient information about which 135 
breeding parameters were used, outlined the study design, and gave the statistical significance 136 



of the outcomes. We did not examine relationships of corvid predation on artificial nests, as 137 
they are known to be not directly equivalent to natural nests (Zanette 2002). 42 studies met 138 
all the above-mentioned criteria, and were used in this review. 139 

We classified each study as experimental or correlative (see below), and noted the location of 140 
study (country), corvid species involved, target species, and relevant parameters analysed 141 
(abundance and/or productivity, see below) in response to corvids. A second independent 142 
researcher checked the papers and nature of the relationships. Several different studies 143 
investigated more than one species, or more than one abundance or productivity parameter. 144 
Therefore, we make a distinction between the terms ‘study’ and ‘case’, where the case is a 145 
response (i.e. abundance/productivity) of a single species to corvid abundance or removal. 146 
Hence, there can be several cases in a single study, if there are various species studied, or 147 
various responses (abundance and productivity) measured for a single species. 148 

Overall, the effect of corvid removal on productivity or abundance of 35 species was reported 149 
in 87 cases, and correlations between corvid abundance and abundance or productivity of 57 150 
target species were reported in 236 cases (Table 1, and supplementary material).  151 

 152 

Types of studies investigated 153 

Experimental studies –We classified studies as experimental when a) corvids were 154 
intentionally removed, b) there were controls (i.e. no corvid removal) in either space or time, 155 
and c) specific population parameters of target species were measured. Studies that removed 156 
corvids alongside other predators (e.g. foxes and raptors) were also included, and identified 157 
as multiple-species predator removal experiments. Some quasi-experimental studies that 158 
removed corvids, but did not have controls, were included with the correlative studies (e.g. 159 
Erikstad 1982). Twenty of the 42 studies in this review were classified as experimental 160 
(Table 1). 161 

Experimental corvid removal could either significantly increase (pos.), decrease (neg.) or 162 
have no effect (none) on the target species’ parameters measured. For the sake of 163 
succinctness, henceforth, when we describe an impact, it is statistically significant; thus, 164 
“productivity increased”, means “productivity increased significantly”. When abundance or 165 
productivity parameters increased with corvid removal, this suggests a negative effect of 166 
corvids on target species. For ease of communication, a negative result (neg.) depicted in this 167 
review represents studies which found a negative impact of corvids on target populations. For 168 
succinctness, when we specify that “corvid removal had an impact”, we mean that studies 169 
where corvids had been removed, either on their own or in combination with other predators, 170 
had an impact on target populations. 171 

Correlative studies –These studies explore the relationships between various corvid 172 
abundance measures and potential target species populations to draw inferences on impacts. 173 
The explanatory variable in these relationships was a measure of corvid pressure represented 174 
in five different ways: corvid numbers, presence, activity, proximity or predation levels. 175 
Abundance (as presence or density of corvids) was the most commonly used measure. 176 
Different correlative approaches have been used to explore impacts of corvids. For example, 177 
Newson et al. (2010) used temporal correlations in bird survey data from annual national 178 
monitoring schemes to explore whether the population trends of 29 British bird populations 179 
were associated with increases in avian predator abundance. The directional responses of 180 
target species’ trends (increasing, decreasing, and stable) are related to predator abundances. 181 



Other studies use only spatial correlations, for example Baláž et al. (2007) compared nest 182 
success in habitats with low or high corvid abundance. Others use a combination and explore 183 
the relationships between corvid and target species abundance, together with population 184 
trends (e.g. Amar et al. 2010). A few studies described changes in predator populations of 185 
Corvus species grouped together with other predators into a single variable (e.g. Baines et al. 186 
2004, Sims et al. 2008, Dunn et al. 2010). Target species’ abundance or productivity either 187 
increased, decreased or showed no response in response to increases in corvids. As above, a 188 
decrease in abundance or productivity associated with an increase in corvid abundance 189 
indicates a potential negative impact of corvids on target species, and is identified as (neg.) in 190 
Tables.  191 

Quasi-experimental studies were included in this section when the authors did not provide 192 
adequate temporal (i.e. before-after values) or spatial controls. These studies included 193 
Erikstad 1982, Stoate and Szczur (2001) and Baines et al.(2004). Despite several studies 194 
depicting correlations between corvid abundance and target species, effects of corvids were 195 
often confounded by management (Stoate & Szczur 2005, Baines et al. 2008, Beja et al. 196 
2009) or disturbance (e.g. Brambilla et al. 2004). Other studies did not quantify an effect on 197 
target species (Kelly et al. 2005), or measured behavioural effect of corvids on target species 198 
nest characteristics (Kazama et al. 2010). To ensure robustness of the inferences on the 199 
impacts of corvids on target species, these studies were excluded. Therefore, studies were 200 
only included if they quantified an effect of corvid abundance on either the productivity or 201 
abundance of target species. 202 

Two papers (Tryjanowski 2001,Rodewald & Yahner 2001) were relevant in terms of showing 203 
the relationships between corvids and target species, but were excluded because they 204 
measured the impact on multiple-target species combined together into one metric so that the 205 
impacts could not be separated. 206 

Overall, correlative studies comprised 22 out of the 42 studies in this review (Table 1). 207 

 208 

Parameters and avian groups analysed 209 

One of the challenges of a systematic review is to collate the variety of response parameters 210 
used in different studies and condense them into biologically meaningful groups. In this 211 
review, we focussed on two aspects: abundance-related parameters, and productivity-related 212 
parameters. Because one of the main aims of predator control for hunting management is to 213 
increase post-breeding population size, it would have been desirable to analyze effects on this 214 
variable separately. However, there was not sufficient information for this (only 2 cases 215 
evaluated this term specifically). Thus, we included these with cases evaluating responses on 216 
indicators of productivity (112 cases), as post-breeding population sizes frequently reflect 217 
productivity variation more than breeding density variation (Gibbons et al. 2007). 218 
Productivity indicators included any measure relating to brood sizes, or nest, clutch or 219 
fledgling success, but we also included in this group measures that affect these parameters 220 
(e.g. provisioning rates or nestling condition, 17 cases). Indicators of abundance were 221 
reported in 209 cases; these included reports on breeding population size, number of adults or 222 
nest densities, but also population trends (1 case) and adult survival rates (1 case), as the 223 
latter is likely to directly affect abundance (Fuller et al.1995).  224 

Bird target species were condensed into common categories, including gamebirds, passerines, 225 
waders, herons, cranes, seabirds, waterfowl and raptors. For analyses, two waterfowl studies 226 



(Clark et al. 1995; Johnson et al. 1989) were placed into the wader category for convenience. 227 
We further categorised bird target species as “ground-nesting species” which were those that 228 
exclusively nested on the ground or under low shrubs. This was established through species 229 
descriptions in the papers and primary sources (Harrison 1975, Gibbons et al.1993). 230 

 231 

Statistical analyses 232 

Because we were mainly interested in testing whether corvids had negative impacts on target 233 
species (and thus whether management of corvid populations can be justified on scientific 234 
grounds), we grouped studies which found no impacts with those where a positive effect on 235 
target species (a minority of studies – see results) was found; these were combined into a 236 
single category termed “no negative impacts”. Generalized Linear Mixed Models, with 237 
binomial link function and XXX error, were used to evaluate the impacts on target species as 238 
a binary variable (i.e. negative impact or no negative impact) according to different 239 
parameters analysed. We included “study” as a random variable in all models, to account for 240 
the non-independence of cases from the same study. Separate models were implemented to 241 
assess whether the likelihood of finding a negative impact on either abundance or 242 
productivity of target species varied between different avian target groups (e.g. ground-243 
nesting or non ground-nesting), between experimental and correlative studies, between 244 
locations (for countries with sufficient sample sizes, namely USA, France and UK), between 245 
studies on crows or Magpies, or between experiments removing only corvids and those 246 
removing corvids with other predators. Analyses were carried out in R (version 2.12) (R Core 247 
Development Team 2012), using the lme4 package. The χ2 test statistic and P values from 248 
these models are presented. Additionally, means are presented as back-transformed parameter 249 
estimates, with the upper and lower 95% confidence limits.  250 

 251 

RESULTS 252 

Literature search 253 

The 42 studies that met the criteria for this review (see methods) were focused on a variety of 254 
corvid species (Table 1), but showed a strong geographical bias, with most of the studies 255 
being carried out in the UK (Table 2). 256 

In relation to target species, Northern Lapwings Vanellus vanellus were the most frequently 257 
studied species, with 17 cases examined in 9 different studies (Parr 1993, Tharme et al. 2001, 258 
Bolton et al. 2007, MacDonald & Bolton 2008, Amar et al. 2010, 2011, Fletcher et al. 2010, 259 
Newson et al. 2010, Bodey et al. 2011). The top five species investigated in correlative 260 
studies were all passerines (Yellowhammer Emberiza citronella, n=11; Song Thrush Turdus 261 
philomelos, n=10; Blackbird Turdus merula, n=9; Chaffinch Fringilla coelebs, n=9; Dunnock 262 
Prunella modularis, n=9). In contrast, the top five species studied in experimental studies 263 
were two waders (Northern Lapwing, n=9; Golden Plover Pulvialis apricaria, n=4), one 264 
passerine (Blackbird, n=7) and two gamebirds (Grey Partridge Perdix perdix, n=4; Ring-265 
necked Pheasant Phasianus colchicus, n=4). 266 



 267 

Effects of corvids on bird productivity 268 

The influence of experimental predator removal on productivity was examined for 56 cases in 269 
18 studies (Table 3). Five studies found no effect at all of predator removal on target species 270 
(Clark et al. 1995, Amar & Redpath 2002, Stoate & Szczur 2005, Steen & Haugvold 2009, 271 
Bodey et al. 2011). The remaining 13 studies found varying effects of corvid removal on 272 
productivity (see Supplementary material).  273 

We provide further detail on those studies which did detect a negative effect. Parker (1984) 274 
found nest losses of Black Grouse in Norway decreased following corvid removal, but no 275 
effect was seen on chick productivity. Magpie removal increased productivity in only three 276 
cases from 13 passerine species studied in France (Chiron & Julliard 2004). Hatching success 277 
of Common Eider Somateria mollissima in one of two colonies studied in Norway improved 278 
with Hooded Crow Corvus cornix removal (Stein et al.2010). The lack of an effect on the 279 
other studied colony was attributed by the authors to compensatory predation. Productivity 280 
increased when Carrion Crows Corvus carone were removed alongside Common Gulls (Parr 281 
1993), Red Foxes (Summers et al. 2004, Bolton et al. 2007), and other corvids and mammals 282 
(Stoate & Szczur 2006, White et al. 2008, Fletcher et al. 2010). The removal of Common 283 
Ravens Corvus corax (alongside Coyotes Canis latrans and Common Racoons Procyon 284 
lotor) improved Sandhill Cranes Grus canadensis productivity (Littlefield 2003), while 285 
removing American Crows Corvus brachyrhynchos and a multitude of other predators 286 
improved Ring-necked Pheasant productivity (Chesness et al.1968). Red-legged Partridge 287 
Alectoris rufa productivity increased when Magpies and Red Foxes were removed (Mateo-288 
Moriones et al.2012). Similarly, the removal of Carrion Crows, Magpies, and Red Foxes 289 
improved the productivity of the Grey Partridge (Tapper et al.1996). Parr (1993) also found 290 
some effects of Carrion Crow removal on Eurasian Curlew Numenius arquata, Redshank 291 
Tringa totanus, and Northern Lapwing productivity. Stoate and Szczur (2006) removed 292 
Carrion Crows and Magpies, together with several other predators, and found this improved 293 
Spotted Flycatcher Muscicapa striata productivity. Only in three of these studies (Parker 294 
1984, Chiron & Julliard 2004, Stien et al. 2010) were corvids removed alone.  295 

Comparing studies removing only corvids with those removing corvids and other predators, 296 
we found that there was a significantly lower likelihood of a positive effect on productivity 297 
when only corvids were removed (χ2 = 7.6, df = 1, P = 0.006). The probability of improving 298 
productivity was 14% (95% CL: 4-42%), when removing only corvids, but was 64% (95% 299 
CL: 44-80%) when removing corvids alongside other predators. 300 

From correlative studies, the relationships between corvid abundance and target species 301 
productivity were also mixed, with 41% (n = 23) of cases showing a negative relationship. 302 
Controlling for the non-independence of studies, the probability of corvid abundance being 303 
negatively correlated with target species productivity was 77% (95% CL: 32-96%). 304 
Interestingly, in 7% of cases (n = 4) a positive association was found, indicating that when 305 
corvid abundance was higher the target species’ productivity was also higher. 306 

The likelihood of finding a negative impact of corvids on target bird productivity did not 307 
differ significantly between experimental and correlative studies (χ2 = 0.43, df = 1, P = 0.51). 308 
When combining both types of studies the probability of finding a negative impact of corvids 309 
on productivity was 49% (95% CL: 29-70%), and for the three countries with sufficient 310 



samples (France, UK and USA), there was no significant difference between the effects of 311 
corvids on target species´ productivity (χ2 = 1.82, df = 2, P = 0.40). 312 

 313 

Variation in the impacts on productivity between target bird groups 314 

For three avian groups, sample size was sufficient to compare the probability of finding an 315 
effect of experimentally removing corvids on productivity (passerines, gamebirds and 316 
waders, Table 3). Finding an effect on productivity was higher for gamebirds (71%, 95% CL: 317 
37-91%) than for waders (44%, 95% CL: 18-74%) or passerines (24%, 95% CL: 6-60%), 318 
although differences were not significant (χ2 = 3.71, df = 2, P = 0.15). Similarly, no 319 
significant differences were found among the responses of these three avian groups using the 320 
correlational data (χ2 = 0.76, df = 2, P = 0.68), (Table 5), or when combining both correlative 321 
and experimental studies (χ2 = 3.51, df = 2, P = 0.17).  322 

We also compared whether the impact was different in relation to nesting habits of target 323 
species. In the 112 cases from both experimental and correlative studies, 67 (60%) cases 324 
involved ground-nesting species, and 45 (40%) non-ground nesting species. For ground-325 
nesting species, around half of cases found an impact of corvids on productivity (49%, n = 326 
67), whereas in non-ground nesting species the proportion was lower (33%, n=45). However 327 
these differences were not significant (χ2 = 0.44, df = 1, P = 0.50). 328 

 329 

Variation in the impacts on productivity between corvids 330 

The probability of finding an effect on productivity was higher for crow removal (59%, 95% 331 
CL: 32-81%) than that for Magpie removal (24%, 95% CL: 3-73%), but differences were not 332 
significant (χ2 = 1.52, df = 1, P=0.22). Similarly, for correlative studies examining the three 333 
species with sufficiently large sample sizes (Magpie, Carrion Crow and Common Raven), we 334 
found no significant differences in the likelihood of negative correlations with target species 335 
productivity (χ2 = 1.36, df=2, P = 0.71) (Table 6). 336 

However, when combining both types of studies, there was a significant difference between 337 
the impact of magpies and crows on the productivity of target species (χ2 = 6.68, df = 1, P = 338 
0.009). Crows were found to be significantly more likely to have a negative impact on target 339 
species productivity (58%, 95% CL: 40-74%) than magpies (20%, 95% CL: 7-44%). 340 

 341 

Effect of corvids on bird abundance 342 

The influence of experimental removal of corvids on bird abundance was assessed in 10 343 
studies including 31 cases (Table 3). Negative impacts were found in only 7 cases. These are 344 
discussed in more detail here:  Predator removal including Carrion Crows increased the 345 
abundance of Northern Lapwing, Eurasian Curlew, and Red Grouse Lagopus lagopus 346 
(Fletcher et al. 2010). Similarly, Tapper et al. (1996) found predator removal including 347 
Carrion Crows and Magpies improved the abundance of the Grey Partridge. Fieldfare Turdus 348 
pilaris breeding population size increased significantly when Hooded Crows were removed 349 
in Norway (Slagsvold 1980), although this was attributed to interspecific competition rather 350 
than predation. In one case of experimental removal, a positive impact of corvids on bird 351 
abundance was found (Chiron & Julliard 2004) (i.e. numbers of the target species declined 352 



following corvid removal). In this study, adult Blackcaps decreased after removal of 353 
Magpies; however, this response was believed to be a spurious relationship, as the Blackcap 354 
population was already declining prior to Magpie removal, potentially due to changes in 355 
habitat preference. 356 

As for productivity, in most cases, corvids were removed alongside other predators. 357 
However, and in contrast to results for productivity, the likelihood of a positive impact on 358 
abundance did not differ significantly if removing only corvids, or corvids together with other 359 
predators (χ2 = 1.35, df = 1, P = 0.24). Combining both types of study, the likelihood of 360 
corvid removal (either in isolation or with other predators) having a positive effect on 361 
abundance was significantly lower than for productivity (Table 3, χ2 = 6.10, df = 2, P = 362 
0.04): probability of corvid removal positively affecting productivity was 51% (95% CL: 29-363 
72%), whereas for abundance it was only 17% (95% CL: 5-45%). 364 

For correlative studies, the majority of cases (90%, n = 160) found no negative association 365 
between corvids and measures of abundance of target species (Table 5). As with experimental 366 
studies, the likelihood of finding a negative relationship of corvids on target species 367 
abundance was lower than for  productivity, differences being strongly significant (χ2 = 368 
11.27, df = 1, P = 0.0007, Table 5). From the model output, controlling for non-independence 369 
of studies, the probability of corvid abundance being negatively correlated with target species 370 
abundance was only 1% (95% CL: 0.9-23%), whereas it was much higher for 371 
productivity(77%, 95% CL: 32-96%). Again, as was the case for productivity, a small 372 
number of cases (n = 4, 7%) actually showed a positive association, indicating that species´ 373 
abundance increased with increased corvid abundance. 374 

The likelihood of finding a negative impact of corvids on target bird abundance was not 375 
significantly different between experimental and correlative studies (χ2 = 1.57, df = 1, P = 376 
0.20). Combining both types of studies, the probability of finding a negative impact of 377 
corvids on target species’ abundance was 8% (95% CL: 2-22%), which was significantly 378 
lower than the 49% ( 95% CL: 29-70%) found for productivity measures (χ2 = 13.5, df = 1, P 379 
= 0.002). Unfortunately, sample size across countries was insufficient to test for geographical 380 
difference in the impacts on abundance. 381 

 382 

Variation in the impacts on abundance between target bird groups 383 

As was the case for productivity, sample size was sufficient to compare the impact of 384 
experimentally removing corvids on productivity for three avian groups (passerines, 385 
gamebirds and waders, Table 3). The probability of finding an effect on abundance was 386 
higher for gamebirds (43%, 95% CL: 14-77%) than for waders (33%, 95% CL: 8-73%) or 387 
passerines (11%, 95% CL: 3-35) although, as for productivity, differences were not 388 
significant (χ2 = 3.05, df = 2, P = 0.22).  389 

For correlative studies, sample size was only sufficient to make comparisons between waders 390 
and passerines; in this comparison we found that the probability of finding a negative 391 
correlation with corvids was lower for passerines abundance than for wader abundance (χ2 = 392 
5.41, df = 1, P = 0.02), suggesting that the abundance of waders may be more influenced by 393 
corvids than passerines are. However, in both cases the likelihood was very low (i.e. between 394 
1% and 11%, Table 5).  395 



Combining data from both experimental and correlation studies, the probability of finding an 396 
negative impact on abundance did not differ between gamebirds, waders and passerines (χ2 = 397 
2.89, df = 2, P = 0.23); nor was there a difference between species with different nesting 398 
habits (i.e. ground-nesting vs non-ground nesting species) (χ2 = 0.002, df = 1, P = 0.96). 399 

 400 

Variation in the impacts on abundance between corvids 401 

The probability of finding an effect of experimental removal was higher for crow removal 402 
(33%, 95% CI: 13-62%) than for Magpie removal (7%, 95% CL: 1-37%), but these 403 
differences were not significant (χ2 = 2.41, df = 1, P = 0.12). Similarly, for the three corvids 404 
with the largest sample sizes (Magpies, Carrion Crow or Common Raven), we found no 405 
significant differences in the likelihood of finding negative correlations with target species 406 
abundance (χ2 = 0.21, P = 0.97) (Table 6). When combining both types of studies, there was 407 
no significant difference in the likelihood of finding a negative impact on target species 408 
abundance between Magpies or crows (χ2 = 1.35, df = 1, P = 0.24). 409 

 410 

DISCUSSION 411 

Our review shows that although there is no consistent pattern with regards to corvid impacts 412 
on other bird species, the most commonly reported effect is that corvids have no negative 413 
impact on studied species´ abundance or productivity. When combining experimental and 414 
correlative studies, the majority of cases (82%, n = 262) showed no negative influence of 415 
corvids on either abundance or productivity of birds, and even some apparently beneficial 416 
relationships were observed (6%). Negative impacts were more commonly found for 417 
productivity than for abundance. This suggests that corvid control may be less useful for 418 
conservation than for game management purposes, since conservation frequently aims to 419 
increase population size (i.e. our “abundance” measures), whereas game management aims to 420 
maximise the shootable surplus (i.e. post-breeding abundance, which is frequently related to 421 
productivity). This conclusion is therefore similar to that found by Côté & Sutherland (1997) 422 
who examined the influcence of predator removal on bird populations.  423 

Additionally, negative impacts on productivity were more frequently observed in 424 
experimental studies when corvids were removed alongside other predators, than when 425 
corvids were removed alone. This reinforces the notion that removing multiple-species may 426 
have a greater effect on target species, as previously found (Newton 1998) and suggested by  427 
(Holt et al. 2008). The lesser effect on productivity observed in experimental studies which 428 
removed only corvids suggests that the effect of corvids on target species may be less marked 429 
than that of other predators, or else that compensatory predation or meso-predator release 430 
may occur (Bodey et al. 2009). The most frequent predators of corvids are corvids 431 
themselves, and culling one species of corvid could result in the higher predation rates on 432 
target species by other, non-culled, corvid species (Yom Tov 1974). For example, Bodey et 433 
al. (2009) detected the competitive release of Common Ravens when Hooded Crows were 434 
culled; as a result predation by Common Ravens potentially obscured changes in predation 435 
rates when Hooded Crows were removed. This emphasizes that corvid removal may be an 436 
inadequate management or conservation option in situations when not all other variables may 437 
be controlled. 438 



Unlike some other predation studies we found that corvid effects did not vary significantly 439 
among target species groups. Previous research has suggested that ground-nesting birds, such 440 
as waders, are particularly prone to predation (Newton 1993; Nordström 2003). Gibbons et 441 
al. (2007) also concluded that populations of ground-nesting species, especially waders and 442 
some gamebirds, are likely to be limited by predation as their nests and young are likely to be 443 
more vulnerable to predation. Our review suggests that waders may be more affected by 444 
corvid predation than passerines, but this was only apparent for abundance and when 445 
correlative studies were considered. When considering the combined larger sample, we found 446 
that neither waders nor ground-nesting species were disproportionately affected by predation 447 
when compared with other avian groups. The opposite is often claimed to justify predator 448 
control to enhance wader populations of conservation concern (see Bolton et al. 2007, Evans 449 
et al. 2009, Bodey et al. 2011). This study therefore suggests that this claim may not be 450 
justified, at least not with respect to corvid predation. 451 

An unexpected yet interesting finding was that correlative studies detected several positive 452 
relationships on both abundance and productivity, suggesting the possibility of beneficial 453 
impacts from corvids on the target species. Passerines (both abundance and productivity 454 
measures) were positively correlated with corvid abundance in 18 cases (6%), and there was 455 
also one case involving a wader (Northern Lapwing). However, interpretations of these 456 
results, as with all correlations, must be approached with caution as they may not be 457 
causative, but may have arisen simply by chance or through other confounding variables. 458 
Thus, a positive relationship could arise from behavioural changes of target species’ in the 459 
presence of predators like corvids, or correlated with a third unknown environmental 460 
variable. In these cases, the presence of the corvid does not necessarily directly benefit the 461 
target species, and the negative impact could have driven behavioural changes to cope with 462 
increased predation pressure in the absence or reduced abundance of the corvid in question. 463 
Irrespective of the mechanism involved, this finding does further support the notion that not 464 
all impacts of corvids are necessarily negative. 465 

 466 

Limitations and drawbacks  467 

Studies that met the criteria for the review had a strong geographical bias, with over half the 468 
studies (55%) and 79% of cases being carried out in the UK. Nevertheless, we found no 469 
significant differences in the impact of corvids on productivity for the three countries with 470 
sufficient sample sizes. These countries represent different ecological and geographical 471 
contexts and this result suggests that our conclusions may well be valid across the studied 472 
areas, and are not simply the result of unbalanced data. However, further studies in other 473 
areas would help to confirm our overall conclusions (particularly with respect to impacts on 474 
target species abundance) and would help to expand their geographical validity.  475 

Our review also has implications about the usefulness of different methods to investigate the 476 
impacts of corvids. Experimental studies are often favoured to examine the impacts of 477 
predators on their prey thereby enabling causative relationships to be determined (Nicoll & 478 
Norris 2010). Correlative studies, on the other hand, often make use of existing datasets on 479 
corvid and target species abundances by making comparisons either temporally (e.g. Newson 480 
et al. 2010) or spatially (e.g. Tharme et al. 2001). They are therefore often less expensive and 481 
can be done opportunistically (e.g. Amar et al. 2011, Newson et al. 2010). Our review found 482 
no significant differences in the impacts of corvids using these two approaches, suggesting 483 
that both types of studies may be equally informative on this issue. However, many of the 484 



experimental studies removed corvids alongside other predators (frequently carnivores), 485 
thereby confounding the impacts of corvids and those of other predators, as specified above.  486 

The usefulness to draw direct conclusions from many of the experiments used in this review 487 
was therefore compromised to a degree because they also removed other predators species. 488 
However, it seems sensible for our review to include their findings in our synthesis, not least 489 
because in many cases these studies themselves used their work to justify the benefit or 490 
otherwise of corvid control on target species. 491 

To improve our understanding on the impacts of corvids it would however be useful to 492 
conduct further rigorous corvid-only removal experiment studies, which would look not only 493 
at the parameters of interest (e.g. target bird abundance or productivity), but also at other 494 
processes in order to understand the influence of varying confounding factors, and understand 495 
the mechanisms behind the impact (or lack of impact). For example, disentangling the 496 
proportion of predation accounted for by different species (corvid and other predators) is 497 
needed. This might provide improved insight into the relative impact of corvids on bird 498 
productivity or abundance (as compared with other predators), but also on when and how 499 
corvid removal may be a necessary and efficient management tool. 500 

 501 

Conclusions and management implications 502 

Corvids are often assumed to be highly detrimental to bird populations, and this perception is 503 
often reinforced due to their conspicuous predatory behaviour (Marzluff & Angell 2005). 504 
However, whilst this review confirms that corvids can have negative impacts on bird species, 505 
the probability of finding a negative impact was almost 6 times more frequent for 506 
productivity than for abundance, being less than 10% in the latter case. These results 507 
therefore suggest that in vast majority of cases bird species are unlikely to be limited by 508 
corvid predation pressure. Given these results, management aimed at conservation of species 509 
may not necessarily be well served through the removal of corvids, and resources may be 510 
better targeted toward other more limiting factors (Amar et al. 2010). The efficacy of corvid 511 
removal (alongside other predators) to increase the surplus of game birds available for 512 
shooting appears to be higher, although it remains to be assessed the relative effect of corvids 513 
versus other predators, or the relative effect of predator control versus other management 514 
options (like habitat management) directed to increase abundance or reduce predation.  515 

Finally, despite the general pattern described above, serious negative impacts of corvids may 516 
still occasionally occur for both avian and non-avian taxa. For example, Kristan and Boarman 517 
(2003) found that Common Ravens in the Mojave desert can reach unnaturally large 518 
numbers, due to supplementary food from anthropogenic sources, which has resulted in 519 
hyper-predation on the native Desert Tortoise Gopherus agassizii. They concluded that this 520 
increase in predation pressure is impacting the tortoise population, and could potentially 521 
result in the extinction of this reptile. This illustrates that in certain cases direct intervention 522 
may be needed to prevent the extinction of certain species. Further research on species-523 
specific impacts needs to be conducted in order to guide management decisions in specific 524 
contexts. Monitoring of corvid populations and experimental studies quantifying their 525 
impacts on specific species should therefore be continued.  526 

 527 



We are grateful to Jessica Shaw, Katherine Forsythe, Alex Thompson, Margaret Koopman 528 
and Phoebe Barnard for their assistance and comments on the manuscript. We would like to 529 
thank the NRF/DST for their funding. 530 

 531 

REFERENCES 532 

Amar, A., Grant, M., Buchanan, G., Sim, I., Wilson, J., Higgins, W. P. and Redpath S. 533 
2011. Exploring the relationships between wader declines and current land‐use in the British 534 
uplands. Bird Study 58:13–26. 535 

Amar, A., and Redpath, S. M. 2002.Determining the cause of the Hen Harrier decline on 536 
the Orkney Islands: an experimental test of two hypotheses. Animal Conservation 5:21–28. 537 

Amar, A., Redpath, S., Sim, I. and Buchanan, G. 2010. Spatial and temporal associations 538 
between recovering populations of Common Raven Corvus corax and British upland wader 539 
populations. Journal of Applied Ecology 47:253–262. 540 

Andrén, H. 1992. Corvid density and nest predation in relation to forest fragmentation : a 541 
landscape perspective. Ecology 73:794–804. 542 

Baines, D., Moss, R. and Dugan, D. 2004. Capercaillie breeding success in relation to forest 543 
habitat and predator abundance. Journal of Animal Ecology 41:59–71. 544 

Baines, D., Redpath, S., Richardson, M. and Thirgood, S. 2008. The direct and indirect 545 
effects of predation by Hen Harriers Circus cyaneus on trends in breeding birds on a Scottish 546 
grouse moor. Ibis 150:27–36. 547 

Baláž, M., Weidinger, K. and Kocian, Ľ. 2007.Effect of habitat on Blackcap, Sylvia 548 
atricapilla, nest predation in the absence of corvid predators. Folia Zoologica 56:177–185. 549 

Beja, P., Gordinho,L., Reino,L., LoureiroF., Santos-Reis, M. and Borralho, R. 2009. 550 
Predator abundance in relation to small game management in southern Portugal: conservation 551 
implications. European Journal of Wildlife Research 55:227–238. 552 

Bodey, T. W., McDonald, R. A. and Bearhop, S. 2009. Mesopredators constrain a top 553 
predator: competitive release of ravens after culling crows. Biology letters 5:617–20. 554 

Bodey, T. W., Mcdonald, R. A., Sheldon, R. D., and Bearhop, S. 2011. Absence of effects 555 
of predator control on nesting success of Northern Lapwings Vanellus vanellus: implications 556 
for conservation. Ibis 153:543–555. 557 

Bolton, M., Tyler,G., Smith, K. and Bamford, R. 2007.The impact of predator control on 558 
Lapwing Vanellus vanellus breeding success on wet grassland nature reserves. Journal of 559 
Applied Ecology 44:534–544. 560 

Brambilla, M., Rubolini, D. and Guidali, F. 2004. Rock climbing and raven (Corvus corax) 561 
occurrence depress breeding success of cliff-besting peregrines (Falco peregrinus). Ardeola 562 
51:425–430. 563 

Butchko, P. H. and Small, M. A. 1992. Developing a strategy of predator control for the 564 
protection of the California Least Tern: A case study. Proceedings of the Fifteenth Vertebrate 565 
Pest Conference. 566 



Chesness, R. A., Nelson, M. M., and Longley, W. H. 1968.The effect of predator removal 567 
on pheasant reproductive success. Journal of Wildlife Management 32:683–697. 568 

Chiron, F., and Julliard, R. 2004.Responses of songbirds to Magpie reduction in an urban 569 
habitat.The Journal of Wildlife Management 71:2624–2631. 570 

Clark, R. G., Meger,D. E., and Ignatiuk, J.B. 1995. Removing American Crows and duck 571 
nesting success. Canadian Journal of Zoology 73:518–522. 572 

Côté, I. M., and Sutherland, W. J. 1997.The effectiveness of removing predators to protect 573 
bird populations. Conservation Biology 11:395–405. 574 

Courchamp, F., Langlais, M. and Sugihara, G. 1999. Cats protecting birds: modelling the 575 
mesopredator release effect. Journal of Animal Ecology 68: 282-292. 576 

Dos Anjos, L. 2009. Family: Corvidae (corvids). In: handbook of birds of the world. Page: 577 
499-640. De Hoyo, J., Elliot, A. and Christie, D.A. (eds) Handbook of birds of the world. Vol 578 
14, Bush-shrikes to Old World sparrows. Lynx Editions, Barcelona.  579 

Draycott, R. A. H., Hoodless,A. N., Woodburn,M. I. A., and Sage, R. B. 2008. Nest 580 
predation of Common Pheasants Phasianus colchicus. Ibis 150:37–44. 581 

Dunn, J. C., Hamer,K. C., and Benton, T. G. 2010. Fear for the family has negative 582 
consequences: indirect effects of nest predators on chick growth in a farmland bird. Journal 583 
of Applied Ecology 47:994–1002. 584 

Erikstad, K. E., Blom, R., and Myrberget, S. 1982. Territorial Hooded Crows as predators 585 
on Willow Ptarmigan nests. Journal of Wildlife Management 46:109–114. 586 

Evans, K. L., Gaston, K. J., S. P. Sharp, A. McGowan, and Hatchwell, B. J. 2009.The 587 
effect of urbanisation on avian morphology and latitudinal gradients in body size. Oikos 588 
118:251–259. 589 

Fletcher, K., Aebischer, N. J., D. Baines, R. Foster, and Hoodless, A. N. 2010. Changes in 590 
breeding success and abundance of ground-nesting moorland birds in relation to the 591 
experimental deployment of legal predator control. Journal of Applied Ecology 47:263–272. 592 

Fuller, R. T., Gregory,R. D., Gibbons,D. W., Marchant, J. H., Wilson, J. D. , Baillie,S. 593 
R., and Carter, N. 1995. Population declines and range contractions among lowland 594 
farmland birds in Britain. Conservation Biology 9:1425–1441. 595 

Gibbons, D.W., Reid, J.B., and Chapman, R.A. 1993. The new Atlas of breeding birds in 596 
Britain and Ireland: 1988-1991. T & AD Poyser, London. 597 

Gibbons, D.W., Amar, A., Anderson, G.Q.A., Bolton, M., Bradbury, R.B., Eaton, M.A., 598 
Evans, A.D., Grant, M.C., Gregory, R.D., Hilton, G.M., Hirons, G.J.M., Hughes, J., 599 
Johnstone, I., Newbery, P., Peach, W.J., Ratcliffe, N., Smith, K.W., Summers, R.W., 600 
Walton, P. and Wilson, J.D. 2007. The predation of wild birds in the UK: A review of its 601 
conservation impact and management. RSPB Research Report no 23. RSPB, Sandy. 602 

Harrison, C. 1975. A field guide to the nests, eggs and nestlings of British and European 603 
birds. Collins, St. Jame’s Place, London. 604 



Holt, A. R., Davies, Z. G., Tyler, C. and Staddon, S. 2008. Meta-analysis of the effects of 605 
predation on animal prey abundance: evidence from UK vertebrates. PloS ONE 3:e2400. 606 

Ivan, J. S., Murphy, R. K., and Murphy, K. 2005. What preys on Piping Plover eggs and 607 
chicks? Wildlife Society Bulletin 33:113–119. 608 

Johnson, D. H., Sargeant,A. B. and Greenwood, R.J. 1989. Importance of individual 609 
species of predators on nesting success of ducks in the Canadian Prairie Pothole Region. 610 
Canadian Journal of Zoology 67:291–297. 611 

Jokimäki, J., Kaisanlahti-Jokimäki, A. M-L., Soarce, E. Fernández-Juricic, I. 612 
Rodriguez-Prieto, and Jimenez, M.D. 2005. Evaluation of the “safe nesting zone” 613 
hypothesis across an urban gradient: a multi-scale study. Ecography 1:59–70. 614 

Kazama, K., Niizuma,Y. and Watanuki, Y.. 2010. Experimental study of the effect of 615 
clutch size on nest defence intensity in Black-Tailed Gulls. Ornithological Science 9:93–100. 616 

Kelly, J. P., Etienne, K. L., Roth, J. E. and Url, S. 2005. Factors influencing the nest 617 
predatory behaviors of Common Ravens in heronries. The Condor 107:402–415. 618 

Klausen, K. B., Pedersen, Å. Ø., Yoccoz, N. G. and Ims, R. A. 2009.Prevalence of nest 619 
predators in a sub-Arctic ecosystem. European Journal of Wildlife Research 56:221–232. 620 

Kristan, W. B., and Boarman, W. I. 2003. Spatial pattern of risk of Common Raven 621 
predation on Desert Tortoises. Ecology 84:2432–2443. 622 

Littlefield, C. D. 2003. Sandhill Crane nesting success and productivity in relation to 623 
predator removal in southeastern Oregon. The Wilson Bulletin 115:263–269. 624 

MacDonald, M. A. and Bolton, M. 2008. Predation of Lapwing Vanellus vanellus nests on 625 
lowland wet grassland in England and Wales: effects of nest density, habitat and predator 626 
abundance. Journal of Ornithology 149:555–563. 627 

Marzluff, J.M. and Angell, T. 2005. In the company of crows and ravens. Yale University 628 
Press, New Haven, CT. 629 

Mateo-Moriones, A., Villafuerte, R.and Ferreras, P. 2012. Does fox control improve Red 630 
– legged Partridge (Alectoris rufa) survival? An experimental study in Northern Spain. 631 
Animal Biodiversity and Conservation 35:395–404. 632 

Mcdonald, R. A. and Harris, S. 2002. Population biology of stoats Mustela erminea and 633 
weasels Mustela nivalis on game estates in Great Britain. Journal of Applied Ecology 634 
39:793–805. 635 

Meckstroth, A. M. and Miles, A. K. 2005.Predator removal and nesting waterbird success at 636 
San Francisco Bay, California. Waterbirds: The International Journal of Waterbird Biology 637 
28:250–255. 638 

Newson, S. E., Rexstad, E. A, Baillie, S. R., Buckland, S. T. and Aebischer, N. J. 2010. 639 
Population change of avian predators and grey squirrels in England: is there evidence for an 640 
impact on avian prey populations? Journal of Applied Ecology 47:244–252. 641 

Newton, I. 1998. Population limitation in birds. London: Academic Press Ltd. 642 



Newton, I. 1993. Predation and the limitation of bird numbers. Current Ornithology 11:143-643 
194. 644 

Nicoll, M., and Norris, K. 2010. Detecting an impact of predation on bird populations 645 
depends on the methods used to assess the predators. Methods in Ecology and Evolution 646 
1:300–310. 647 

O’Connor, R. J. 1991. Long-term bird population studies in the United States. Ibis 133:36–648 
48. 649 

Palomares, F., Gaona, P.,  Ferreras, P. and Delibes,  M. 1995. Positive effect on game 650 
species of top predators by controlling smaller predator populations: an example with lynx, 651 
mongooses, and rabbits. Conservation Biology 9: 295-305.  652 

Park, K. J., Graham, K. E., Calladine, J. and Wernham, C.W.. 2008. Impacts of birds of 653 
prey on gamebirds in the UK : A review. Ibis 150:9–26. 654 

Parker, H. 1984. Effect of corvid removal on reproduction of Willow Ptarmigan and Black 655 
Grouse. Journal of Wildlife Management 48:1197–1205. 656 

Parr, R. 1993. Nest predation and numbers of Golden Plovers Pluvialis apricaria and other 657 
moorland waders. Bird Study 40:37–41. 658 

Pullin, A. S. and Stewart, G. B. 2006.Guidelines for systematic review in conservation and 659 
environmental management. Conservation Biology 20:1647–1656. 660 

R Core Development Team. 2012. R: A language and environment for statistical 661 
computing. R Foundation for statistical computing, Vienna, Austria. http://www.R-662 
project.org/ 663 

Reijnders, J. S. A. M., Ehrt, U.,Weber, W. E. J., Aarsland, D. and Leentjens, A. F. G. 664 
2008. A Systematic review of prevalence studies of depression in Parkinson’s Disease. 665 
Movement Disorders 23:183–189. 666 

Rodewald, A. D. and Yahner, R. H. 2001. Avian nesting success in forested landscapes: 667 
Influences of landscape composition, stand and nest-patch microhabitat, and biotic 668 
interactions. The Auk 118:1018–1028. 669 

Shwiff, S. A., Sterner, R. T., Turman, J.W. and Foster, B. D. 2005. Ex post economic 670 
analysis of reproduction-monitoring and predator-removal variables associated with 671 
protection of the endangered California least tern. Ecological Economics 53:277–287. 672 

Sims, V., Evans, K. L.,  Newson, S. E., Tratalos, J. A. and Gaston, K. J. 2008. Avian 673 
assemblage structure and domestic cat densities in urban environments. Diversity and 674 
Distributions 14:387–399.  675 

Slagsvold, T. 1980. Habitat selection in birds: On the presence of other bird species with 676 
special regard to Turdus pilaris. Journal of Animal Ecology 49:523–536. 677 

Smith, R. K., Pullin, A. S., Stewart, G. B. and Sutherland,W. J. 2010a.Effectiveness of 678 
predator removal for enhancing bird populations. Conservation Biology 24:820–9. 679 



Smith, R. K., Pullin, A.S., Stewart, G.B. and Sutherland, W. J. 2010b. Is predator control 680 
an effective strategy for enhancing bird populations? CEE review 08-001 (SR38). 681 
Environmental Evidence: www.environmentalevidence.org/SR38.html 682 

Steen, J. B. and Haugvold, O. A. 2009. Cause of death in Willow Ptarmigan Lagopus l. 683 
lagopus chicks and the effect of intensive, local predator control on chick production. 684 
Wildlife Biology 15:53–59. 685 

Stien, J., Yoccoz, N. G. and Ims, R. A. 2010. Nest predation in declining populations of 686 
Common Eiders Somateria mollissima: an experimental evaluation of the role of Hooded 687 
Crows Corvus cornix. Wildlife Biology 16:123–134. 688 

Stoate, C. and Szczur, J. 2001. Could game management have a role in the conservation of 689 
farmland passerines? A case study from a Leicestershire farm. Bird Study 48:279–292. 690 

Stoate, C. and Szczur, J. 2005. Predator control as part of a Land Management System: 691 
Impacts on breeding success and abundance of passerines. Wildlife Biology in Practice 1:53–692 
59. 693 

Stoate, C. and Szczur, J. 2006. Potential influence of habitat and predation on local 694 
breeding success and population in Spotted Flycatchers Muscicapa striata: capsule breeding 695 
abundance in woodland increased following predator removal. Bird Study 53:328–330. 696 

Summers, R. W., Green, R. E. Proctor, R., Dugan, D., Lambie, D., Moncrieff, R., Moss 697 
R. and Baines, D. 2004. An experimental study of the effects of predation on the breeding 698 
productivity of capercaillie and Black Grouse. Journal of Applied Ecology 41:513–525. 699 

Tapper, S. C., Potts, G. R. and Brockless, M. H. 1996.The effect if an experimental 700 
reduction in predation pressure on the breeding success and population density of Grey 701 
Partridges Perdixperdix. Journal of Applied Ecology 33:965–978. 702 

Tharme, A. P., Green, R. E., Baines, D., Bainbridge, I. P. and O’Brien, M. 2001. The 703 
effect of management for red grouse shooting on the population density of breeding birds on 704 
heather-dominated moorland.Journal of Animal Ecology 38:439–457. 705 

Tryjanowski, P. 2001. Proximity of raven (Corvus corax) nest modifies breeding bird 706 
community in an intensively used farmland. Annales Zoologici Fennici 38:131–138. 707 

Valkama, J., Korpimaki, E., Arroyo, B., Beja, P., Bretagnolle, V., Bro, E., Kenward, R., 708 
Manosa, S. Redpath, S.M., Thirgood, S. and Javier, V. 2005. Birds of prey as limiting 709 
factors of gamebird populations in Europe: a Review. Biological reviews of the Cambridge 710 
Philosophical Society 80:171–203. 711 

White, P. J. C., Stoate, C., Szczur, J. and Norris, K. 2008. Investigating the effects of 712 
predator removal and habitat management on nest success and breeding population size of a 713 
farmland passerine: a case study. Ibis 150:178–190. 714 

Yom-Tov, Y. 1974. The effect of food and predation on breeding density and success, clutch 715 
size and laying date of the crow (Corvus corone L.). Journal of Animal Ecology 43: 479–498. 716 

Zanette, L. 2002. What do artificial nests tells us about nest predation? Biological 717 
Conservation 103:323–329. 718 

  719 



Table1: Sample sizes (studies and cases) in relation to corvid species studied in both 720 
experimental and correlative studies. Percentage indicated in brackets.  721 

  Experimental Correlative Total 

Corvid species Studies Cases Studie
s Cases Studi

es Cases 

American Crow C. 
brachyrhynchos 2 (10%) 5 (6%) 2 (7%) 5 (2%) 

4 
(9%) 

10 
(3%) 

Carrion Crow C. corone 4 (20%) 
25 

(29%) 
6 

(22%) 
81 

(35%) 
10 

(21%) 
106 

(33%) 

Common Raven C. corax 1 (5%) 2 (2%) 
4 

(15%) 10 (4%) 
5 

(11%) 
12 

(4%) 

Hooded Crow C. cornix 4 (20%) 6 (7%) 1 (4%) 2 (1%) 
5 

(11%) 8 (2%) 

Jackdaw C. monedula - - 1 (4%) 2 (1%) 
1 

(2%) 2 (1%) 

Magpie Pica pica 2 (10%) 
30 

(34%) 
7 

(26%) 
108 

(47%) 
9 

(19%) 
138 

(43%) 

Unidentified - - 1 (4%) 1 (<1%) 
1 

(2%) 
1 

(<1%) 
American Crow & Common 
Raven 1 (5%) 1 (1%) - - 

1 
(2%) 

1 
(<1%) 

American Crow & Magpie - - 1 (4%) 1 (<1%) 
1 

(2%) 
1 

(<1%) 

Carrion Crow & Hooded Crow - - 1 (4%) 2 (1%) 
1 

(2%) 2 (1%) 

Carrion Crow& Magpie 4 (20%) 
12 

(14%) 1 (4%) 3 (1%) 
5 

(11%) 
15 

(5%) 
Carrion Crow, Magpie & Jay 
Garrulus glandarius - - 1 (4%) 18 (8%) 

1 
(2%) 

18 
(6%) 

Hooded Crow & Common 
Raven 1 (5%) 1 (1%) 1 (4%) 2 (1%) 

1 
(2%) 

1 
(<1%) 

Hooded Crow, Common 
Raven& Magpie 1 (5%) 5 (6%) - - 

1 
(2%) 5 (2%) 

Hooded Crow & Magpie - - 1 (4%) 1 (<1%) 
1 

(2%) 
1 

(<1%) 
Total 20 87 27* 236 47 321 
* There were 22 correlative studies; however, some studies reported the impacts on several corvid 
species individually, making the total here 27. The percentages are calculated using 27 as the 
total studies. 
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Table 2: Sample sizes (studies and cases) in relation to country where the study had been 724 
carried out. Percentage indicated in brackets.  725 

  Experimental Correlative Total 

Country Study Cases Study Cases Study Cases 

Canada - - 1 (5%) 1 (0%) 1 (2%) 1 (0%) 

France 1 (5%) 26 (30%) - - 1 (2%) 26 (8%) 

Norway 4 (20%) 9 (10%) - - 4 (10%) 9 (3%) 

Poland - - 1 (5%) 1 (0%) 1 (2%) 1 (0%) 

Slovakia - - 1 (5%) 1 (0%) 1 (2%) 1 (0%) 

Spain 1 (5%) 4 (5%) - - 1 (2%) 4 (1%) 

Sweden - - 1 (5%) 6 (3%) 1 (2%) 6 (2%) 

UK 10 (50%) 40 (46%) 13 (59%) 213 (91%) 23 (55%) 253 (79%) 

USA 4 (20%) 8 (9%) 5 (23%) 12 (5%) 9 (21%) 20 (6%) 

Total 20 87 22 234 42 321 
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