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Abstract 

 

Reintroduction is a valuable tool for conservation and the frequency of them is increasing. A 

number of studies have suggested ways of improving them by comparing the methods and 

outcomes of previous reintroduction cases in the literature. An analysis such as this has never 

been carried out exclusively for reptiles, which may possess attributes that make them react 

differently from other taxa to particular management techniques. 

 

A database of all available reptile reintroduction projects was compiled and analysed 

statistically using logistic regression analysis using two criteria for reintroduction success. 

The final multivariate models were degree of pre-planning and log release events for the 

higher threshold success criterion and degree of planning, log total released and age class for 

the lower threshold success criterion.  

 

At the WWT London Wetland Centre three reptile species: the grass snake (Natrix natrix), 

common lizard (Lacert viviparia) and slow worm (Anguis fragilis) have been released in the 

last five years. The outcomes of these releases and the reasons for them were investigated and 

compared to the results of the comparative analysis. 

 

The importance of thorough pre-planning was the main finding of this report, as this was 

independently significant in both multivariate models and was shown to have been an 

important factor in the successes of the London Wetland Centre releases. 

 

A lack of a unified set of criteria for reintroduction success hinders comparisons between 

projects as well as the results of comparative analyses such as this one. 

 

This study was inhibited by a lack of post-release monitoring and reporting of the majority of 

reintroduction cases, which is the probable explanation for the low number of failures found. 

New projects such as Conservation Evidence and ARTD (Avian Reintroduction and 

Translocation Database) will hopefully increase the proportion of project outcomes that get 

reported in the future. 
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Introduction 

 

 
Figure 1. The Critically Endangered Grand Cayman or Blue Iguana (Cyclura 
lewisi). Since 2004, 219 individuals have been released through a project led 
by Durrell Wildlife Conservation Trust. ©Randy Olson 

 
The Issue 

 

Reintroduction is an important tool for conservation as it is often used to save species that are 

on the brink of extinction (e.g. the black robin (Petroica traversi), rescued from just one 

breeding pair (Bell and Merton 2002)). Thousands of projects translocating populations for 

conservation purposes have been carried out, e.g. the Grand Cayman Iguana (Cyclura lewisi) 

(Fig.1); a large proportion of which have been with birds and mammals (Seddon et al., 2005) 

and the field is growing (Seddon et al., 2007a). However, despite the practice of translocation 

being over 100 years old, there is still little known about the causes of success or failure 

(Armstrong and McLean, 1995). Some studies have performed comparative analyses of 

previous projects using published data (e.g. Griffith et al., 1989; Wolf et al., 1996, 1998; 

Fischer and Lindenmayer, 2000) and found general trends in what determines the success of 

projects, e.g. good quality habitat (Griffith et al., 1989). There is a problem, however, in that 

most of these meta-analyses use different criteria to assess the success of projects. Not having 

universal, established criteria makes the results of these projects hard to compare, and the 

factors found to influence translocation success may be entirely dependent on the criteria 

chosen to define it. It is important to ascertain why there has been so much variation in the 

criteria used to define success and whether or not there is the potential to establish a universal 

definition. 
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Despite the incomparability of the criteria used to define success, the findings of these 

analyses have helped to advance reintroduction theory and improve the methods used to carry 

out subsequent translocations. However, the very large proportion of bird and mammal 

translocations means that the results of the general cross-taxa analyses are heavily biased 

towards these classes. Making assumptions about the best translocation techniques for non-

bird/mammal groups using these findings could be misguided, as general adaptations of other 

taxa may result in different responses to certain translocation techniques. No comparative 

analysis of the reintroduction literature exclusively for reptiles has ever been carried out. 

Therefore any practitioner researching the best methods to increase the likelihood of a reptile 

translocation being successful has to assume that the theory derived from the results of 

translocations of birds and mammals is also true for reptiles. This shows that there is a need 

for an investigation into the determinants of translocation success exclusive to reptiles.  

Reptile traits 

Reptiles are different in many ways to birds and mammals. One of the most famous 

differences is that they are exothermic, and as they do not expend as much energy as birds 

and mammals to regulate their body temperature, they require much less food. An adult grass 

snake may only eat 6 large meals a year (Froglife, 2002). This is one adaptation that might 

affect the outcomes of reptile translocations.  

 

Reptile behaviour is highly innate compared with birds and mammals (Pritchard, 1995), 

which have more capacity for learning and problem solving. Juvenile birds and mammals 

usually have a period of nurturing and support from their parents, whereas reptiles tend to be 

totally independent from birth. This ‘hard wired’, instinctive trait of reptiles may also affect 

the outcomes of reptile translocation projects    

 

Not being dependent on regular daily meals and being ‘hard wired’ might mean that 

translocated reptile populations are better adapted to persisting following hard releases than 

birds and mammals, which have been shown to be significantly more likely to establish 

successfully following soft release (Powney, 2007). Hard releases are translocations that 

release a population into the wild without any period of acclimatisation and without 

providing any supplementary feeding. Soft releases usually involve a length of time within a 

captive enclosure in the new area. It is proposed that reptiles may be more able to establish 

themselves following hard releases due to their instinctive nature and lack of daily food 

dependency. 
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How much can we learn from meta-analysis? 

The reason to carry out a project such as this one is to progress the knowledge base of 

reintroduction theory. However, Armstrong and McClean (2005) put forward the view that 

the primary source of reintroduction theory with which to make management decisions may 

be practical experience. Seddon et al. (2007a) suggest that comparative analyses of the 

reintroduction literature, such as this one, are limited in what they can teach us about how to 

improve translocations in the future, and that they should compare specific case studies 

instead of arbitrary comparisons of success rates. However, they also predict an increase in 

such meta-analyses, and so it is important to test the extent to which these broad studies 

based on general trends can actually be applied to specific reintroduction examples and 

whether there really is anything to be learnt from them. 

 

Definition of Terms 

 

There are many words used in the field of reintroduction, and they are used inconsistently, 

which can cause confusion. The terms used in this report will be based on the definitions set 

by IUCN (1987; 1995): 

 

• Translocation- movement of living organisms from one area to another- ‘catch-all’ term.  

• Reintroduction- intentional movement of an organism into part of its former range from 

which it has disappeared or become extirpated in historic terms. 

• Introduction- movement of an organism outside its native range. 

• Supplementation- addition of individuals to an existing population of conspecifics. 

 

Reintroduction will also sometimes be used as a general term to describe the field of 

reintroduction biology or, to maintain the flow of the text, to specify a translocation carried 

out for conservation purposes.  

 

The term ‘success’ will be used a lot throughout this project, most often in the context of 

translocation success. The complex issues associated with the use of the word in this context 

will be discussed, but put simply, no translocation can ever be deemed 100% successful as it 

could fail at any point in the future. Despite this, the term ‘success’ will still be used, as a 

proxy for ‘successful (according to a particular criterion) so far’. 
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Aim  

 

The main aim of this investigation is to examine the main factors that determine the 

probability of reptile translocation success, mainly in order to inform practitioners of the most 

likely ways to obtain high levels of success when translocating reptiles. 

 

Objectives 

 

 

• To carry out a comparative analysis of reported conservation translocations to identify the 

main factors determining reptile translocation success. 

• To ascertain whether or not the results of this reptile meta-analysis differ from those of 

cross-taxa generalist studies, specifically by testing the hypothesis that reptiles are better 

adapted to establishing following hard release than birds/mammals. 

• To assess the level of success of three reptile translocations to LWC (Grass snake (Natrix 

natrix), common lizard (Lacerta viviparia) and slow worm (Anguis fragilis)), and to 

identify the reasons for the findings. 

• To compare the findings from the investigation at LWC with the results of the 

comparative analysis. 

• To explore the different definitions for success and determine why one universal criterion 

has not become established. A new set of criteria for evaluating success will be proposed 

and evaluated. 

• To assess the potential pitfalls of having multiple definitions for success. 

• To make recommendations to practitioners regarding the best methods to use to increase 

the probability of reptile translocation success. 
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Background 

 

Reintroduction 

 

What is the conservation value of Reintroduction? 

 

There are currently 16,306 species reported to be threatened with extinction on the IUCN Red 

List with 1549 of these on the verge of extinction in the Critically Endangered category 

(IUCN, 2007).  Most conservationists would agree that their collective aim is to save as many 

of these species from extinction as is possible, and Conservation Science has developed 

myriad methods for attempting to do this that originate from a vast variety of disciplines such 

as biology, sociology and economics. Conservation work has always been, and will be long 

into the future, restricted by limited resources, making it important to use the best tools to 

save species, with those limited resources in mind, for each specific situation. One tool 

increasing in frequency over the last few decades is reintroduction (Armstrong and McClean, 

1995).  In 1998 there were over 200 current or ongoing reintroduction projects listed by the 

IUCN reintroduction specialist group (Seddon, 1999) and the number is still increasing 

(Seddon et al., 2007a) (Fig.2).  However, reintroductions have caused controversy and debate 

within the conservation community as they are very expensive, time consuming and 

logistically difficult (Earnhardt, 1999) in comparison with other conservation tools and have 

been repeatedly criticised for this (Kleiman, 1989; Beck et al., 1994; Campbell, 1980). One 

of the main criticisms is that so few attempted reintroduction projects seem to succeed. 

Fischer and Lindenmayer (2000) assessed that only 30 (26%) out of a dataset of 116 

reintroductions were successful, and only 11% by Beck et al. (1994). However the level of 

success a reintroduction achieves depends very much on the indistinct definition. The 

definition of success and various issues related to it are cause for much debate, as will be 

discussed later, but despite this, considering the expense, time and likelihood of failure, why 

do conservation practitioners still use reintroduction, more now than ever before? 
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Figure 2.    Number of reintroduction-related papers 

published in peer-reviewed journals by year since the first 

records located up to 2005. From Seddon et al. (2007a) 

One reason is the high level of publicity it provides (Dodd and Seigel, 1991). The 

reintroduction of a species on the brink of extinction is an exciting event, which can create a 

lot of positive media attention (Morris, 1986), especially if that species is charismatic 

(Restani and Marzluff, 2002). The reintroduction of the Hawaian goose (Nene) (Branta 

sandvicensis) (Fig.3) by Peter Scott and the Wildfowl and Wetlands Trust (WWT) in 1960, 

and its subsequent increase in abundance (~600, from an original wild population of ~30 

(Black, 1995) provided the media with the material to paint the whole project- and WWT, in 

a positive light, even more than 40 years on (e.g. The Times, 2004). This perceived ‘success’ 

was as a result of 2150 captive reared individuals, over 3.5 times more than the current 

population, having been released to the wild (Black, 1995). The media and public generally 

ignore the subsequent success or failure of reintroductions. The kind of publicity 

reintroductions provide is especially useful for NGOs that rely on public donations to fund 

the work they do. Public donations are not likely to be given as a result of research or less 

exciting conservation methods such as habitat management, but are forthcoming following 

reintroductions. 



 12 

 
Figure 3. Hawaian geese (Nene) (Branta sandvicensis) at the Kilauea 
Point National Wildlife Refuge, Hawaii. ©2006 Alejandro Bárcenas. 

Another reason for the rise in reintroduction projects is that they may be the last hope for a 

species, and with the number of species reported as being on the verge of extinction 

constantly increasing (IUCN, 2007), so is the number of reintroduction projects. 

Reintroduction projects are often carried out when everything else has failed. At one point the 

Mauritius kestrel (Falco punctatus) was reduced to just 4 individuals, and the global 

population of black robins (Petroica traversi) was 5, only 1 of which was female, when these 

species were taken into captivity to attempt reintroduction. Without those reintroduction 

projects, we can say with near certainty, the species would now be extinct, and instead have 

been restored to viability (Bell and Merton, 2002).  

 

Although the projects just mentioned appear to be success stories, there have been similar 

reintroduction attempts with small founding populations that have led to the effects of 

inbreeding being observed, e.g. the kakapo (Strigops habroptilis) and Mauritius pink pigeon 

(Columba mayeri). The effects of inbreeding on small populations are not well understood 

and there has been a wealth of research and debate over what the risks of reintroduction with 

small founding populations might be (Jamieson et al. 2006). Perhaps the increase in 

reintroduction projects is partly because practitioners are considering reintroduction much 

earlier than they would have in the past, as they want to ensure there are still enough animals 

left in the population to maintain as much genetic diversity as possible. Despite the fear of 

deleterious effects caused by inbreeding, there has been a shift in New Zealand over the last 5 

years, seeing reintroduction practitioners concentrate less on reducing the risk of inbreeding 
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through the production of large founding populations, and more on effectively controlling 

alien invasive predators and releasing smaller numbers of founding populations (Jamieson, 

2008). Whether this strategy is a worthy triage of resources or a short-sighted gamble may 

only be known if inbreeding depression ever proves to cause any of those reintroduced 

populations to die out. However, with such a low proportion of reintroduction projects 

succeeding anyway (Beck et al., 1994), perhaps it is a good time to take a risk. If New 

Zealand, a country at the forefront of the science of reintroduction (Armstrong and McClean, 

1995), can show the rest of the world how to make reintroductions really work, perhaps the 

value of reintroduction will increase further. 

 

How is Reintroduction Success Measured? 

 

Success is rarely easy to evaluate objectively. It is usually defined as the achievement of 

one’s goals, or perhaps in the more competitive minded it is also outperforming one’s peers. 

The measures of success vary even more than the potential subjects being evaluated. For 

example, a successful career can be measured by salary at time t, earnings over the full course 

of the career, by job satisfaction, or by the perks the job provides, or even any combination of 

these factors. Objectively and fairly assessing reintroduction success is far more complex 

than evaluating the success of a career or any number of other examples, primarily because 

there is no end point to any reintroduction project until every member of the reintroduced 

population and their offspring cease to exist. A reintroduced population could be healthy and 

at carrying capacity for a thousand years and then rapidly become extinct as a result of a lack 

of genetic diversity due to the founding population having been too small a thousand years 

previously. It is only really possible to objectively evaluate a reintroduction project as a 

failure, not a success, much like Karl Popper described falsification in his (1959) theory on 

the logic of scientific discovery.  

 

On the basis of this, Philip Seddon (1999) questions the use of the term ‘success’:  

“Population viability analyses estimate extinction probabilities over periods of 

hundreds of years, thus ‘failure’ of apparently ‘successful’ projects after just five 

years is of concern.” 

He goes on to use the example of the Arabian Oryx reintroduction, considered to be one of 

the famous ‘reintroduction success stories,’ shattered less than twenty years after the first 
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release by uninhibited illegal poaching. Seigel and Dodd (2002) reiterate the point that the 

necessary time scale for monitoring reintroduction projects in order to evaluate their success 

is far longer than most people assume, adding that the long-term monitoring studies required 

are very rarely completed. 

 

Despite these major problems with assessing the success of reintroduction projects, there is 

still value in evaluating projects’ success so that we can learn from previous attempts in order 

to better our future attempts, and there have been many different criteria formulated in order 

to do this: 

 

• Presence/absence criterion 

The simplest criterion for evaluating success, and definitely the easiest to assess, this 

method has been used by various projects including Sorci et al. (1998) and Veltman et 

al. (1996). It is based on the grounds that if the released population, no matter what 

number were originally released, still persists, whether as two individuals or millions, 

the project can be deemed a success. This assessment is the closest criterion to true 

objectivity, as a project can only be classed a failure when the entire population has 

died out. However, it is not useful in terms of judging the difference between what 

makes a project work very well, and what makes a project work not so well. In being 

so simple, it loses sensitivity. 

 

• Self-sustaining population 

Probably the most commonly mentioned, although not necessarily the best or most 

commonly used, Griffith et al.’s (1989) ‘self-sustaining population’ criterion, 

subsequently used by Seigel and Dodd, (1991), Wolf et al. (1996) and Fischer and 

Lindenmayer (2000), although simple in principle, has many related issues that make 

it rather complex. One of the most problematic issues is in the very definition itself. 

How does one objectively define a self-sustaining population? A population that 

persists without any human intervention? In which case, how long does it have to 

persist in order to succeed? A day? A year? A decade? If it doesn’t mean ‘without 

human intervention’, how much intervention is allowed before it is not self-

sustaining? If it does mean ‘without human intervention’, the implication would be 

that practitioners of any reintroduction project would have to cut off any form of 

conservation management to the population, such as predator control, habitat 
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management or disease screening in order to declare the project a success, which 

would potentially hinder the chances of the population’s persistence.  

Even if quantifiable guidelines were made to address these issues, there would still be 

problems associated with varying time-scales and life histories. For example a 

reintroduction of a tortoise population would take decades if not centuries to evaluate 

as self-sustaining due to the long generation time and survival rate and low birth rate 

that the Chelonia exhibit. A reintroduction attempt with insects, which exhibit high 

fecundity and can be released in thousands and still become extinct in a matter of 

months or years due to their relatively low survival rate would be completely 

incomparable with the tortoise project. One day for the insect project would be the 

equivalent of a year for the tortoise project. This extreme example shows why it is 

unscientific to use the criterion of self-sustaining. 

 

• Self-sustaining population with decreasing levels of success 

Lyssette Pavajeau (2005) used these criteria to evaluate success: 

1. Unsuccessful: No survival of released species 

2. Lowest level of success: When species show simple survival but there 

is insufficient evidence of long-term viability.  

3. Medium level of success: When species breed successfully in the wild. 

4. Highest level of success: Species that after several years have bred 

successfully, the population has grown and show signs of having a 

self-sustaining viable population. 

 

This definition is better, as, while it is still discrete, is more continuous, allowing for 

greater sensitivity. 

• Self-sustaining population with phylogenetically independent contrasts 

Wolf et al. (1998) re-analysed the survey data from Wolf et al. (1996) by adding in 

the criterion of phylogenetic contrasts, because closely related species tend to have 

similar characteristics, and shouldn’t be assumed to be independent data points. Not 

taking relatedness of species into account can inflate the chances of Type I statistical 

error rates (Wolf et al., 1998). The application of phylogenetically independent 

contrasts necessitates a continuous dependent success variable. They used time (in 

years) since the last release to extrapolate the original discrete values of ‘self-

sustaining’, and also split the not self-sustaining category into ‘declining’ or ‘gone’. 
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Taking into account species’ different life-histories, to some extent, Wolf et al. (1998) 

divided the persistence of the released population value by the species’ potential life-

span to remove bias towards long-lived species. However, it does not incorporate 

fecundity or generation time, which also affect the appropriate time-scale value. 

Although perhaps this would overcomplicate an already quite complex model and 

potential life-span is a good variable that correlates well with fecundity and 

generation time. The development of this continuous success variable not only 

enables statistics with phylogenetic contrasts, it is also allows far more sensitive 

comparisons between the explanatory variables and the projects as a whole, which is a 

useful tool. 

 

• Specific multicriteria approaches 

Some groups have adopted their own criteria for assessing the success of their 

reintroduction projects. Richard Parrish has three levels/stages on which he evaluates 

his reptile reintroduction projects in New Zealand, which he calls success indicators: 

1. Monitor after 5 years and provide evidence of survivorship of released 

lizards. 

2. Monitor after 10 years and provide evidence of breeding occurring. 

3. Monitor after 15 years and provide evidence of a self-sustaining 

population by capturing more lizards than were released and a greater 

proportion of new lizards to released lizards. 

(Parrish, 2008) 

 

Osterman et al. (2001) used a mix of five discrete and continuous variables to assess 

the ongoing success of their reintroduction of bighorn sheep (Ovis canadensis): 

1. Survival and recruitment rates in the captive population 

2. Survival of released animals 

3. Recruitment of released animals 

4. Growth rate of the introduced or augmented population 

5. Establishment of a viable wild population. 

 

In this paper, Osterman et al. call for standard evaluation criteria for assessing 

ongoing reintroduction projects. However, these previous two cases exemplify why 

this is so difficult. Both cases are well designed for the species they are designed for, 

but Osterman et al.’s criteria would be unworkable with lizards as they are elusive, 
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often secretive and cryptic species and measuring recruitment and growth rate would 

be an unworkable task. Conversely, Parrish’s criteria would be unsuitable for the 

evaluation of an ongoing bighorn sheep reintroduction as they are not sensitive 

enough.  

 

There have been many more criteria used and proposed, including breeding by the first born 

wild generation (Sarrazin and Barbault, 1996), a three year breeding population with 

recruitment exceeding death rate (Craig and Reed, 1995), and an unsupported wild 

population of at least 500 (Beck et al., 1994). It is more than likely that there will never be 

agreement on the best method for assessing reintroduction success or whether we need to 

assess it at all, but reintroduction practitioners, especially those that are part of NGOs, need 

to be able to justify/defend their work somehow. Assessing the success of reintroduction 

projects and making comparisons between them can also help us to improve our knowledge 

of what makes a reintroduction succeed, as in this investigation. 

  

What makes a Reintroduction Successful? 

 

Some general rules on Invasive Species Establishment from Biological Control Research 

A great deal of biological control research has been carried out since the 1920s, mainly as a 

result of growing concerns regarding the effects of chemical pest management on the 

environment (Cook, 1993). One of the main drawbacks of biological control, as with 

reintroductions, is that the introduced populations often become extinct. Therefore a lot of 

work has been carried out looking into the best methods for preventing introduced 

populations of invasive species from extinction.  

 

The most generally established rule for decreasing the likelihood of extinction of an 

introduced population is to increase the size of the release population (Hight et al., 1995; 

Grevstad, 1999a), as would be expected considering larger release populations are always 

likely to do just as well or better than an equivalent release of a smaller population as they 

effectively already contain the smaller population and more, giving them extra adaptability to 

the new environment. Smaller populations are also more at risk of extinction than larger ones, 

most likely as a result (negating the risks caused by inbreeding depression for the moment) of 

Allee effects, perhaps caused by smaller release populations having lower densities after 
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dispersal, leading to failure to mate (Hopper and Roush, 1993). Or it could be due to the 

negative effects of demographic stochastisity (changes in population size due to the random 

fate of each individual) being more pronounced in smaller populations, or perhaps as a result 

of environmental variation (Grevstad, 1999b). Lande (2003) modelled the effects of 

demographic stochasticity, environmental stochasticity and random catastrophes on 

populations, showing that, as expected, demographic stochasticity posed a lesser threat in 

larger populations. He also suggested that smaller populations could withstand the negative 

effects of environmental stochasticity and random catastrophes if the long-run growth rate 

below K (ř) is substantially positive.  

 

Hopper and Roush (1993) recommend, in order to overcome these effects, a minimum 

threshold release size of 1000 individuals to ensure the successful establishment of 

introduced parasitoid populations. However, there is debate over whether it is better to 

release a single large population or several small populations (SLOSS). Grevstad (1999b) 

recommends single large releases when there is a likelihood of Allee effects in a population 

and several small when there is environmental variability, as a single population can be 

wiped out within one bad season, whereas several small populations are more likely to 

persist, providing Allee effects do not manifest. 

 

However, most biological control releases and the associated invasive species establishment 

experiments are carried out with insects, or even microorganisms such as nematodes and 

most conservation translocations are carried out on vertebrates (Seddon et al., 2005). 

Vertebrates have very different life-histories from invertebrates, meaning that research is 

required in order to be confident about basing reintroduction practice/guidelines on biological 

control theory. There has been some similar work done on vertebrates. Thomas (1990) 

compared the literature on Minimum Viable Population (MVP) models to real world 

vertebrate data and also suggested a value in the order of 1000 individuals as the minimum 

number to release to best avoid ‘extinction vortices’ (see Gilpin and Soulé, 1986 for an 

explanation of this effect), showing a strong comparison with the biological control theory. 

However, Armstrong and McClean (1995) recommend just 40 individuals for successful 

reintroductions. Legendre et al. (1999) showed that there was a higher risk of extinction in 

reintroduced passerines as a result of demographic stochasticity in smaller populations when 

the species were shorter-lived. This is probably because shorter-lived species usually have 

higher birth and mortality rates, as do insects. There is some amount of crossover between 

general reintroduction theory and biological control invasion theory. However, we are 
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currently in a position where we can compare the baseline theory with the outcomes of many 

different previous reintroduction projects. 

 

Recommendations from previous reintroduction comparative analyses 

There have been enough publications on actual reintroduction projects over the past few 

decades to compare the many different release methods used previously and the 

corresponding outcomes in order to infer the best translocation strategies for the future, and 

some studies have attempted to investigate this (e.g. Griffith et al., 1989; Wolf et al. 1996, 

1998; Fischer and Lindenmayer, 2000; Powney, 2007).  

 

Factors positively influencing success found to be significant are duration of the project, 

habitat quality, a herbivorous diet, wild caught, release into the core of the historic range 

(Griffith et al., 1989), an omnivorous diet (Wolf et al., 1996), range of the release site relative 

to the historical range of the translocated species (Wolf et al., 1998) and removal of the 

original cause of decline (Fischer and Lindenmayer, 2000).  

 

Habitat quality has long been known to be one of the most important factors for in situ 

conservation, but Griffith et al. (1989)’s finding that it significantly affects reintroduction 

success gives weight to the theory.  

 

The meta-analyses have contradictory findings, e.g. Griffith et al. (1989) finding an 

herbivorous diet to be significant and Wolf et al. (1996) finding an omnivorous diet to be 

significant. This indicates a fallibility in this analyitical technique. 

 

Each meta-analysis is unique and none is necessarily better than another, as they all have 

different explanatory variables, datasets, criteria for success and methods for statistical 

analysis. For example Fischer and Lindenmayer chose only to use descriptive statistics and 

simple tables and histograms, as “refined statistical models may (unintentionally) mislead 

decision makers by overestimating the chances of success when extrapolated to different 

environmental conditions.” They decided also to assess the effect of removing the original 

cause of decline on success, and having found it to be a significant factor is an informative 

outcome.  
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Meta-analyses such as these certainly have their uses in helping the field of reintroduction 

theory to progress, and there is likely to be more of them in the future (Armstrong and 

Seddon, 2008; Seddon et al., 2007a) owing to the ongoing increase in the literature on 

reintroductions (Fig.2), despite their having received criticism, namely from Doug Armstrong 

and Philip Seddon (Armstrong and Seddon, 2008; Armstrong, 2008; Seddon, pers. comm.) 

who warn that comparing simple statistics such as success rates can provide misleading and 

trivial results in the absence of good data from the original case-studies. Nevertheless, meta-

analyses still have a value for reintroduction biology, especially those that provide a new 

angle/perspective to previous studies. 

 

Taxonomic bias in reintroductions 

 
Another criticism that can be made of previous reintroduction meta-analyses, a general trend 

as opposed to a lack in any individual study, is that they are taxonomically biased (Seddon et 

al., 2005). This is, in some cases (e.g. Fischer and Lindenmayer, 2000; Powney, 2007), 

simply a result of there being a taxonomic bias in the reintroductions themselves. In Fischer 

and Lindenmayer’s review, 93% of projects found were on birds/mammals. These studies, by 

incorporating all discovered reintroduction projects, may miss some of the significant factors 

specific to particular clades, especially those that make up the smaller proportions of the 

dataset, e.g. reptiles and amphibians. Some studies (e.g. Griffith et al., 1989; Wolf et al., 

1996, 1998) looked only at mammalian and avian reintroductions. Birds and mammals have 

similar life-history traits, and so grouping the two classes together is perhaps less of an issue, 

although it is potentially dangerous for the results to be used for informing assumptions about 

the determinants of success for non-mammalian/avian reintroductions.  

 

With the increase in publications on reintroductions, there is more available data and greater 

scope for carrying out meta-analyses specific to particular groups other than birds and 

mammals, and there have been a few attempts at this. Lissette Pavajeau’s (2005) thesis 

looked at the factors influencing reintroduction success exclusively from the available 

literature on amphibians, a class greatly under threat, namely from the spread of the 

amphibian pathogenic fungus Batracochytrium dendrobatidis. The project was able to find 

only eight examples of reintroduction success out of fifty-one releases, although only three 

were unsuccessful; for the majority of projects post-release data was absent or elusive, or an 

evaluation of success was too premature.  Although this project could not succeed in finding 
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any determinants of reintroduction success specific to amphibians, it did serve to highlight 

the need for more post-release monitoring and the publication of the results, especially the 

failures; a topic of complaint not exclusive to reintroduction biology (Knight, 2005, but see 

Sutherland et al., 2004 and Sutherland, conservationevidence.com). 

 

What makes a Reptile Reintroduction Successful? 

As mentioned above, different clades possess different life-history traits and also differ in 

their responses to extrinsic factors, meaning that the optimal reintroduction strategy for one 

class of animal, e.g. Aves, is unlikely to be optimal for another, e.g. Reptilia. Burke (1991) 

states that we do not have a thorough knowledge of the conditions that maximise the chance 

of a successful translocation for any reptile species. To date, there has been no reintroduction 

meta-analysis specific to reptiles to provide us with clues about the optimal reptile 

reintroduction strategy. However, there has been a study analysing only reptile and 

amphibian reintroduction projects (80% of which were reptile reintroductions) (Dodd and 

Seigel, 1991), which is pessimistic in its conclusion that reptile and amphibian reintroduction 

projects “should not be advocated as if they are acceptable management and mitigation 

practices. We urge caution in accepting claims of success”. The review’s conclusions were 

deemed extreme, and the evidence used was judged as weak by Burke (1991). The report 

involved a sample of just twenty-five species, only eleven of which could be deemed as 

successful or not. The data was not analysed statistically in any way and was based on casual 

observations. The review made no attempt to look at whether reptiles might be more likely to 

establish from smaller release populations or were better adapted for hard release, as might be 

expected due to their more instinctive, ‘hard-wired’ nature than birds/mammals (Pritchard, 

1995). The review was written nearly two decades ago. Reintroduction biology has come a 

long way since, and many more reptile reintroductions have now been attempted. It is 

possible that reptile reintroductions are more successful now, and there must be much more 

to learn from previous reptile translocations than there was twenty years ago. Despite this, 

there have so far been no studies looking into the determinants of translocation 

success/failure exclusively in reptiles. A project such as this would be useful to conservation 

practitioners around the world (Earnhardt, pers. comm.). 
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Reptile Surveying 

Carrying out a Detailed Survey of reptiles 

Types of survey 

There are many reasons why you might want to carry out a survey on a reptile species. It 

could be that you simply want to diagnose whether a particular species is found in the area, 

which is known as a presence/absence survey. If presence of a species can be confirmed, then 

it may be decided to measure the distribution and/or make an estimate of its abundance 

within a site. This is known as a detailed survey. More elaborate a procedure than a detailed 

survey is monitoring where changes in apparent abundance at a site are measured over time 

(Froglife, 1999).   

 

Each method has its specific uses for conservation. Presence/absence surveys might be used 

when carrying out a biodiversity assessment of an area using species richness as a measure, 

or it may be used prior to a translocation to assess whether the species to be translocated is 

already there (e.g. McGrath, 2004).  

 

Detailed surveys are often carried out to estimate the distribution and abundance of a 

population in order to assess the status of a particular species at a particular point in time to 

ascertain habitat preference or to determine whether it is under threat and if so, what by (e.g. 

McCallum, 1986). Detailed surveys are common, as they are not as labour/time intensive as 

monitoring and are achievable within the time-scale of a typical research project.  

‘Monitoring’ is a term that is used a lot, often incorrectly. In reintroduction, for example, 

post-release monitoring is vitally important (Seddon, 1999) and is often claimed, but 

frequently forgotten/neglected (Dodd and Seigel, 1991). Monitoring needs to be carried out 

by an institution with the resources to keep it going or a dedicated group/individual.   

 

Different methods of analysis 

There is a multitude of methods for assessing abundance and distribution of wild populations, 

each suitable for certain circumstances. When a population is made up of relatively large 

animals in an exposed/small area, it may be easy to count every member of it and to be fairly 

certain of the population’s abundance and distribution. This is known as a census. Reptiles 

are usually secretive, elusive species and are not as easy to count as other groups. Therefore 
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models have been formulated that allow a small subset of the population to be counted and an 

estimation of the detection probability made to estimate the total population frequency. 

Methods include:  

− mark-recapture analysis (Otis et al. 1978) 

− distance sampling (Buckland et al., 2001),  

− intercept sampling (Becker, 1991)   

− sighting probability models (often developed from surveys in which 

known numbers of radio-marked animals are present, allowing 

accurate estimation of sighting probability) 

(McDonald, 2004) 

 

Probably the most commonly used method in the past has been mark-recapture (sometimes 

known as capture-recapture or capture-mark-recapture). Although the terms ‘mark’ and 

‘capture’ make up its name, mark recapture analysis does not necessarily need to involve 

animals being captured or marked. Physical marking of individuals often is carried out; 

however modern methods such as photographic pattern recognition and DNA fingerprinting 

remove this potentially stressful technique that is likely to influence results.  

 

Mark recapture analysis involves the capture of a number of individuals on one occasion and 

marking them, then returning on another occasion and capturing individuals once again. An 

estimation of the population can be made using the equation: 

N =  M ∗ C  

      R 

where 

N = Estimate of total population size  

M = Total number of animals captured and marked on the first visit  

C = Total number of animals captured on the second visit  

R = Number of animals captured on the first visit that were then recaptured on the        

second visit  

(Pollock, 2002) 
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However, this equation only allows two visits. Software has been developed to allow 

estimation of population abundance from multiple visits, e.g. CAPTURE (Otis et al., 1978) 

and MARK (White and Burnham, 1999). These programs can carry out complex statistical 

analysis on mark-recapture data such as allowing for heterogeneity in the sample population 

i.e. different individual probabilities of capture, e.g. trap-happy/shy individuals (individuals 

that may become more/less inclined to visit traps) etc. 

 

Mark recapture is very useful if capture probabilities are sufficiently high (McDonald, 2004). 

There are ways of increasing the chances of successfully capturing individuals (capture 

probability) such as putting down bait in traps (whether cage or camera) or by having a good 

knowledge of the species and its habits. Many reptiles, namely the squamata (lizards and 

snakes), like to shelter under refuges such as rocks and crevices. Artificial refuges, usually 

made of corrugated tin or roofing felt, are often used to attract reptiles and allow a more 

systematic method for surveying that usually produces more captures than other techniques 

such as line transects (Cheung and Gent, 1996).   
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London Wetland Centre 
 

 
 Figure 4. The London Wetland Centre. Google Earth™ Image. ©2007 Google Earth™  

 

The Wildfowl and Wetlands Trust (WWT) London Wetland Centre (LWC) (51°28'43"N -

0°13'52"E) (Fig.4), is located in Barnes, South West London. The 43 hectare reserve was 

artificially created from four concrete reservoirs originally owned and used by Thames 

Water. The site is home to many nationally and internationally rare birds such as the great 

bittern (Botaurus stellaris) (Fig.5), which has led to part of the reserve’s classification as a 

Site of Special Scientific Interest (SSSI).  

 

 
Figure 5. Great Bittern (Botaurus stellaris) ©Marek Szczepanek 
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Despite being in the middle of an urban metropolis, LWC is not an isolated ‘biodiversity 

island’ (Fig.6). It is bordered to the east by the River Thames and the tree-lined banks that 

run along it. Bordering LWC to the south is Barn Elms playing fields, although the 

biodiversity value of this large area of short-mowed flat and open land is limited. Further 

south is Barnes Common, a rare patch of acid grassland. Also, 2 miles from LWC is 

Richmond Park: the largest of London’s Royal Parks at >1000ha. Richmond Park is a 

National Nature Reserve (NNR), Site of Special Scientific Interest (SSSI) and a Special Area 

of Conservation (SAC), containing large areas of protected ancient woodland and many rare 

and interesting species including grass snakes (Kat Sandberg, pers. comm.). 

Other areas around the Centre include Wimbledon Common, Old Deer Park and Kew 

Gardens. 

 
Figure 6. Green spaces close to the London Wetland Centre (LWC). Google Earth™ 

©2007 Google Earth™ ©2008 Bluesky 

Reptile Translocations to the London Wetland Centre  

 

Three species of native reptile have been translocated to LWC: Slow worm (Anguis fragilis) 

(2004-5), common or viviparous lizard (Lacerta viviparia) (Fig.28) (2005) and grass snake 

(Natrix natrix) (Fig.7) (2005). These species were not present on site prior to the 

translocations and there are no historical reports of them occurring in the area, and so the 
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releases have been deemed to be introductions (McGrath, 2004; Anson, 2006). All three 

species are still present on the reserve and are witnessed regularly by LWC staff and visitors 

(Bullock, pers. comm.).  

 
Figure 7. Grass snake (Natrix natrix) captured at the London 
Wetland Centre. 

Previous reptile surveys at the London Wetland Centre 

 

The common lizard has never been surveyed formally at LWC, but the slow worm and grass 

snake populations have. Tom Anson (2006) made a population estimate of the slow worms at 

LWC by checking under the artificial refuges he placed there. He used mark-recapture 

analysis from only two visits using a Bayesian adaptation of the Lincoln-Peterson model 

proposed by Gaskell and George (1972), using the original number released onto the site 

three years previously as his prior (N1): 

N =  M D C + 2 N
1 

      R + 2 

Gillian Marshall (2006) carried out a detailed survey of the grass snake population at LWC, 

looking at the population’s distribution and factors affecting it, but despite collecting mark-

recapture data did not make a population estimate as it was deemed too soon after the initial 

release (2005) for such information to be useful (Marshall, pers. comm.). She also used the 

artificial refuges to increase her chances of observing snakes in addition to walking line 

transects. 
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Methods 

 

Meta-analysis 

The Data 

Information from previous reptile translocations was entered into a Microsoft Excel® 

spreadsheet. The chosen variables were initially proposed following a basic analysis of those 

used in previous reintroduction meta-analyses (e.g. Dodd and Seigel, 1991; Pavajeau, 2005; 

Griffith et al. 1989; Griffith et al. 1998; Powney, 2007) and their corresponding results. It 

would not have been feasible or intelligible to include all previously used explanatory 

variables as each additional variable increases the limited time taken to obtain data and to 

analyse it, as well as potentially over-complicating models and decreasing the degrees of 

freedom. Many variables were excluded as they had shown no effect on translocation success 

previously and it was difficult to make a good logical argument for why it would cause a 

reptile translocation to be successful. Some were excluded, despite being relatively easy to 

obtain and intrinsically interesting from a research perspective, but had little use to 

practitioners (e.g. IUCN threat status (Pavajeau, 2005; Powney, 2007): This category does 

not have a direct relationship with reintroduction success, and any apparent relationship 

would most likely be due to factors such as budget, better planning etc. but it would be far 

better to use these variables because they are direct factors that practitioners are able to 

manipulate.  

 

After a period of data collection it was apparent that there was only a relatively small number 

of cases for which success could be evaluated, and so it was decided not to include biological 

(intrinsic) variables (e.g. generation time, average adult weight, average litter size, etc.)  as 

the dataset would not be large enough to test for these factors in combination with the 

extrinsic factors, which are more useful for practitioners. 

The explanatory variables chosen were:  

 

1. Introduction, Reintroduction, Supplementation (The definitions of these have been explained 

earlier. This category was included to observe any differences in levels of success between 

different release strategies and also to make it easier to exclude supplementations if required, 

as there are additional complications and difficulties involved in assessing the success of 

supplementations). 
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2. Number of individuals released (total) 

3. Number of release events 

4. Mean number of individuals released per release event 

5. Source: wild, captive-bred or headstarted 

6. Degree of pre-planning: ad-hoc, moderate or thorough (projects were assessed based on 

subjective decisions made from available criteria such as duration of planning, extent of prior 

research e.g. feasibility studies, PVA, number of potential release sites proposed and 

evaluated etc.) 

7. Released onto mainland/island 

8. Adult, subadult/juvenile or hatchling 

9. Released into a protected area? 

10. Other conservation measures (e.g. predator control, habitat management etc.) 

11. Hard or soft release (pre-release training or acclimatization, supplementary feeding) 

 

Other information, not intended for statistical analysis, was included on the spreadsheet, such 

as Order, year(s) of release, extra details, reference etc. These were included simply as 

potentially useful information.  

 

One of the variables most desired was project budget, but out of all the projects, it was only 

possible to obtain the budget for one, even after requesting the information from a number of 

practitioners. 

 

Each location was considered as a separate case, but not each release, as it would be difficult 

to assess the success of one release when further releases occurred afterwards (The same 

difficulty that is found with assessing success for reinforcement/supplementation projects). 

Success was measured using four categories: High, Moderate, Low and Failure. High success 

was included to provide a more stringent category that could provide greater sensitivity in 

assessing the factors that influence project success. It also allowed for comparisons between 

success definitions, to be explained later. 
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A project was evaluated as having high success if the overall population growth rate was >2 

(population at least doubled over the course of the project starting from final release but 

measured against all individuals released) or if there was strong evidence the population was 

at carrying capacity (K) following this rate. 

 

Evaluating projects in this way allowed for the increasing level of success through time 

(discussed in the previous chapter) to be accounted for, as a population that had achieved 

high success through a high annual growth rate but over a short period of time could be 

evaluated equally to a population that had achieved high success through persisting for a long 

time with a low but consistent growth rate.  

 

A project was deemed to have moderate success if there was evidence of overall population 

growth rate >1 but <2 (population increase over the course of the project starting from final 

release but measured against all individuals released), or strong evidence of a population at K 

following this rate. 

 

Low success was evaluated by a population growth rate <1 (population decline over the 

course of the project starting from final release but measured against all individuals released). 

A failure was classified when a released population had become extinct.  

 

Data Collection 

Data collection methodology was based loosely around those of the ARTD (Avian 

Reintroduction and Translocation Database) project by Lincoln Park  Zoo 

(http://www.lpzoo.org/artd) (Earnhardt, 2008). The initial step in collecting data on previous 

reptile translocation projects was to look through the World Conservation Union’s Species 

Survival Commission’s Reintroduction Specialist Group (IUCN, 2008)’s website, as 

recommended by Powney (2007). The website has a link to a database of all the RSG’s 

known reintroductions. However at the time of writing this part of the site is still under 

construction and unusable. The section that contained the most useful information on past 

reptile translocation cases was the downloads page, which contained most of the previous 

RSG newsletters, which give brief reviews of plant and animal translocations and includes a 

reptile and amphibian special issue. At this point, all the reptile species on the IUCN RSG 

database were obtained by personal email communication with the Chair of the RSG Reptiles 

and Amphibians Section and RSG Program Officer, Pritpal Soorae.  
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Following this, each project was followed up using Google Scholar™, using keywords of: 

species names (scientific and/or common) and ‘reintroduction’ and/or ‘translocation’ (and 

various other potential keywords applicable to the project). Failing any corresponding hits the 

same process was applied in other search engines such as Google™, Web of Science and 

MetaLib.  

 

At this stage, where there were gaps in the data, especially for assessment of the projects’ 

success, practitioners were contacted by email and asked, where possible, to confirm or deny 

current findings and to provide, if possible, any missing data. In many cases, the contact 

details published were no longer in use, either due to a change in position/organisation or 

retirement. On some occasions it was possible to obtain new contact details from colleagues. 

Many people, as expected, did not respond. However, in total there was a helpful response 

from 63% of those asked. Despite this high number of replies, in most responses there was no 

new information on the released populations. 

Statistical Analysis 

Statistical analysis was carried out using R 2.4.1 (The R development core team, 2006). 

Generalised linear models (GLMs) with binomial error structure were used. The explanatory 

variables in the final dataset were tested against two categories of success, one with the 

threshold between High and Moderate, and one with the threshold between Moderate and 

Low. Univariate models were compared with null models by anova to test for significant 

change in deviance. Following this, variables were added to the univariate models step by 

step to see if more complex models showed evidence of multiple independent explanatory 

effects. The most significant variable at each step was kept until no more significant variables 

could be added. 

 

 

London Wetland Centre 

 

Monitoring took place from 27th May - 17th August 2008. The three species of reptile (grass 

snake (Natrix natrix), common lizard (Lacerta viviparia) and slow worm (Anguis fragilis)) 

present at the Wildfowl and Wetlands Trust (WWT) London Wetland Centre (LWC) were 

observed and captured for mark recapture analysis using two main methods: artificial refuge 
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checks and direct observation when walking line transects. A set transect route around the 

reserve passing all known reachable refuges and including all accessible pathways was 

walked (Fig.9). In between refuge checks the ground was scanned for reptiles 3-4m in front 

(Froglife, 1999) and to the sides of the path, paying special attention to potential reptile 

basking spots. Further non-refuge checking transects were also walked weekly.  

 

In March 2004 a set of 98 artificial refuges in the form of corrugated tin (tin) and grey 

mineral roofing felt (felt) were distributed around the LWC; a tin and a felt each placed in 

every hectare of the site not mainly composed of water (Anson, 2006). A further 120 tins and 

felts were added to the West half of the Centre in a more sporadic distribution in 2006 

(Marshall, 2006). Many of these could no longer be used as they had either been obstructed 

by vegetation growth, rotted (in the case of the felts), or removed by animals such as foxes, as 

was witnessed on one occasion (Marshall, pers. comm.). 24 of the refuges were placed in the 

SSSI (Site of Special Scientific Interest) part of the reserve, which must be left as undisturbed 

as possible to prevent discouraging wildlife from the site. Therefore, in total, 103 refuges (58 

tins and 45 felts) were sampled for reptiles two times a week for the duration of the 

monitoring time-period. Any additional amphibian species, as well as ground beetle 

(Carabidae) and rodent species found were also recorded. Surveys usually began at 08:50, 

based on advice from Froglife (1999), although some began later, the latest commencing at 

18:20. Transects lasted a roughly estimated average of 3 hours. Cloud cover and general 

weather conditions were recorded. 

 

Refuges were approached quietly, ensuring as little vibration was made on the ground as 

possible and lifted quickly and gently. Any grass snakes observed were caught as a priority, 

followed by common lizards, then slow worms. Digital photographs of the first 30 ventral 

scales of grass snakes were used to identify individuals for mark-recapture analysis (Fig.8). 

These markings are all unique and can be used as a ‘biological barcode’. Initially, as a trial, 

captured slow worms and common lizards were marked using nail varnish on the underside 

based on previous lizard mark-recapture projects (Plenderleith, pers. comm.; Sabo and Power 

2002), which didn’t persist long enough and so marker pen was piloted based also on 

previous studies on lizards (Lettink and Armstrong, 2003). Both of these methods only 

persisted an estimated maximum of 2 weeks, and so it was decided to attempt to identify slow 

worms using the more time-consuming method of photographing the varying patterns on their 

chins for photographic pattern recognition (Fig.29), as has been done in previous projects on 

slow worms (Anson, 2006; Baker, pers. comm.). Male common lizards have markings on 
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their underside, which are especially variable near the vent, which can be used for individual 

identification (Fig.30) (Baker, pers. Comm.). However the markings are absent in females 

and so other distinguishing features had to be used for pattern recognition, such as varying 

spot patterns on the dorsal side. 

 
Figure 8. Ventral markings of grass snake (Natrix natrix) unique to each individual. 
 

 

 

 
Figure 9. Transect route around the London Wetland Centre. Numbers indicate order and direction of route, not separate 

transects.The area between 2 and 3 was also sampled, although high concentrations of visitors here and lack of vegetation 

meant any formal surveying was unfeasible. 

Public Survey 

In addition to the field surveying, a non-intrusive public survey was carried out on visitors to 

LWC to obtain extra distribution data on the species. The record sheet was placed next to the 

bird sightings log book in the shop, near the single exit from the centre, and advertised with 

an A4 laminated poster (Fig.10 and Table 6 in Appendix). 
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Statistical Analysis 

Mark recapture data was analysed using the online statistical program CAPTURE (Otis et al. 

1978). The MTH-Chao model was used to account for heterogeneity in individuals’ capture 

probability. Closure tests were also carried out. 

 

 
Figure 10. Reptile data record sheet and corresponding poster in 

the London Wetland Centre shop and exit. 
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Results 

Meta-analysis 

 

123 reptile translocation cases for conservation purposes were found, composed of 98 species 

from 25 families. Most translocations were carried out on lizards (Lacertilia) (Fig.12). 74 

(60.2%) cases could not be classified (Fig.11), usually due to it being too early to diagnose 

success, no post-release monitoring having been carried out or no post-release information 

being available. Of the 49 (39.8%) cases classified, 7 (14.3%) had high success, 32 (65.3%) 

had moderate success, 6 (12.2%) had low success and 4 (8.2%) were classified as failures. 

The marine turtles were removed from statistical analysis as the failures of this family are a 

unique case to the Cheloniidae and the causes of the failures are not comparable to other 

translocation cases (e.g. >22000 Kemp’s Ridley sea turtle hatchlings have been released into 

the sea over decades, none of which have been observed returning to land to breed). The data 

was stripped down further prior to statistical analysis by the removal of any cases for which 

there was no evaluation of success or for which there was limited explanatory data. The 

original dataset and final dataset can be found in the Appendix (Table 3 and Table 2, 

respectively). 

 

 
Figure 11. Proportions of success classifications.(Sample=123). 
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Figure 12. Number of conservation translocations by Order/Suborder with breakdown of corresponding success 

classifications 

Statistical Analysis 

Logistic regression analysis requires binomial response variables, and so success was 

converted from ‘High, Moderate, Low, Failure’ to ‘High (1), Low (0)’. This meant the data 

could be tested against two categories of Success: The more stringent ‘Succ1’ with the 

threshold set between High and Moderate, hereafter named ‘higher threshold’ and ‘Succ2’ 

with the threshold between Moderate and Low, hereafter named ‘lower threshold. This 

allowed for comparisons between definitions of success later on. 

 

Due to the difficulties associated with estimating significance for non-normal errors, anova 

was used to compare the model deviance with simpler nested models (beginning with the null 

model (y~1)). This produced a set of univariate models, shown in Table 1. In order to check 

whether more complex models showed evidence of multiple independent explanatory effects, 

variables were added to the univariate models step by step, retaining the most significant 

variable at each step until no more significant variables could be added.  



 37 

The Multivariate Models 

The final model for the lower threshold was age class, degree of planning and log total 

released. The final model for the higher threshold was log release events and degree of pre-

planning. Both models had the lowest AIC (Akaike’s Information Criterion (Akaike, 1974)) 

values of all prospected models in their category (lower threshold = 12.0, higher threshold = 

24.6). 

Degree of pre-planning was the only explanatory variable independently significant for both 

the higher and lower success thresholds. 55.6% of thoroughly planned projects obtained high 

success. No thoroughly planned projects had low success or failed (Fig.13). 37.5% of ad-hoc 

projects achieved low success. 87.0% of moderately planned projects achieved moderate 

success. 

Age class was was the most significant factor (Table 1) and one of the significant variables in 

the optimal model for the lower threshold. Projects using juveniles for their release 

population did not obtain low success or fail. Nor did projects that released both juveniles and 

adults. Out of all projects using only adults in their release population 31.3% achieved low 

success and accounted for all categorised low successes (Fig.14) 

Log total released was the second most significant factor (Table 1) and one of the significant 

variables in the optimal model for the lower threshold. The logistic regression univariate 

model for the log total released was also significant (p = 0.0476) (Fig.15) 

Variable Higher 

threshold 

Lower 

threshold 

Type of Translocation 0.077 0.576 
log Total Releasd 0.168 0.007 
log Release Events 0.027 0.176 
Mean released per Event 0.721 0.516 
Source (Wild/Captive/Headstarted) 0.829 0.3378 
Degree of Pre-Planning 0.015 0.0266 
Released To (Island/Mainland) 0.323 0.254 
Age class (Adult, Juvenile, Both or Headstarted) 0.453 0.003 
Extra Conservation Activities 0.375 0.0925 
Translocation Method (Hard/Soft) 0.264 0.1455 
Released To (Protected Area or not) 0.1183 0.0374 
Table 1. Results of univariate model testing. Probability (significance) values of the deviance of 

each explanatory valuable (y~x) from the null model (y~1) by anova.  
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Figure 13. Effect of planning on level of translocation success. * (*The failure is not shown as it could not be 
classified into one of the categories)  

 
 
 

 
Figure 14. Effect of age class of release population on level of translocation success. * 
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Figure 15. log Total number of individuals released plotted against Success (Succ2: 1=high 

and moderate success, 0=low success and failures), showing probability of a successful 

reptile reintroduction at varying sizes of founder population, based on logistic regression 

analysis (p=0.0476). 

 

 
Figure 16. Effect of translocating to a Protected Area on level of success. * 
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Non-Multivariate Model Variables 

Variables not found to be independently significant should be treated with caution, as 

apparent patterns may be the result of correlations with the independently significant 

variables. However, because the logistic regression can only interpret trends between two 

success categories at one same time, it is worth commenting on possible effects based on the 

proportional distributions of the four success categories.   

Translocating to protected areas (PAs) was found to be significant in the univariate statistical 

analysis, although this could be a result of a correlation as described above, as it had no effect 

independent of other variables. 44.4% of projects translocating to PAs were classified as 

having high success. None achieved low success or failed. 23.1% of non-PA translocations 

were evaluated as having low success (Fig.16) 

Projects that carried out extra conservation measures, such as predator control or habitat 

management achieved high success in 23.1% of cases. Those without extra conservation 

measures only achieved high success in 10.0% of cases, with 30.0% being evaluated as 

having low success, compared to 3.8%, nearly an order of magnitude lower, for those with 

extra conservation measures (Fig.17).  

 

Projects that translocated populations to islands achieved a greater proportion of success than 

mainland for overall success and high success (Fig.19).   

There are no apparent trends in the effects hard or soft release on success (Fig.18) as hard 

release was the only category to achieve high and low success.  

 
Figure 17. Effect of extra conservation activities on level of translocation success. * 
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Figure 18. Effect of release method (hard/soft) on reptile translocation success. * 

 
 
 
 
 

 
Figure 19. Effect of translocating to island or mainland on level of success. 
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London Wetland Centre 

 

A total of 487 slow worms, 70 common lizards and 51 grass snakes were observed (Fig.20). 

124 (60.2%) slow worms, 29 (41.4%) common lizards and 43 (84%) grass snakes were 

captured and photographed. 

 

 
Figure 20. Frequency of reptile observations and captures at the London Wetland Centre. 

 
Other species of interest found regularly under the artificial refuges included field voles 

(Microtus agrestis), wood mice (Apodemus sylvaticus) and at least 4 ground beetle 

(Carabidae) species including: Carabus violaceus/problematicus, Pterostichus madidus, Abax 

paralellapipedus and Bembidium species. (See Appendix (Tables 4 and 5) for a full list of 

species and distributions). 

 

Reptile Translocation Success 

The populations of the three species of reptile (slow worm (Anguis fragilis), common lizard 

(Larcerta viviparia) and grass snake (Natrix natrix)) translocated to LWC have large and 

uneven distributions (Figs.22-24) and are breeding: all age classes of each species were 

observed (Fig.21)  

 

Slow worms were observed solely from artificial refuge searches, apart from one, which was 

seen in the grass outside WWF hide. They were distributed ubiquitously across the reserve, 

although relative densities varied, with most being found along the West bank (Fig.24). 

Mark-recapture analysis was not carried out on slow worms due to the large number caught, 

time constraints of the project and the difficulty distinguishing chin patterns (Fig.29) as 
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recommended by Anson (2006) and John Baker (pers. comm.) of the Herpetological 

Conservation Trust. 

 

Common lizards were mainly observed from walking line transects (Fig.23). Adult males and 

females (including a large proportion of gravid females) were commonly seen as well as 

juveniles (Fig.21). Mark-recapture was not carried out due to the inability to find a suitable 

method for marking individuals using nail varnish, marker pen, photographic pattern 

recognition or otherwise. 

 

Grass snakes were observed an average of 2.0 times per visit. The vast majority of 

observations were juveniles. They were also distributed throughout the reserve, although 

again, they were more abundant along the West bank (Fig.22). The minimum number alive 

(MNA) was 29. Mark-recapture analysis using MTH-Chao model to account for individual 

heterogeneity was used to estimate the grass snake population for the portion of the site 

sampled at LWC to be 66, with a 95% confidence interval estimate of 42-138.  

 

 
Figure 21. log distribution of age classes observed for each species. 
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Figure 22. Grass snake (Natrix natrix) distribution at the London Wetland Centre. 
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Figure 23. Common lizard (Lacerta viviparia) distribution at the London Wetland Centre.
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Figure 24. Distribution of slow worms (Anguis fragilis) ath the London Wetland Centre. 
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Figure 25. Vegetation map of the London Wetland Centre. (From Heward et al., 2003). 

 



 48 

Discussion 

 

The aim of this investigation set out in the introduction was to examine the main factors that 

determine the probability of reptile translocation success. In doing this it was hoped to 

identify any differences from the findings of cross-taxa generalist studies to identify factors 

specific to reptiles. It was also hoped to compare the findings of this investigation with a 

translocation case study to ascertain their applicability to specific examples. Finally, the 

criteria used for success and the pitfalls of not having one universal definition would be 

explored. A new set of criteria would be proposed and evaluated. In this section the results of 

these objectives will be discussed.   

 

Meta-analysis 

Success Definition 

The definition of success in reintroduction and its ambiguity has been referred to a lot 

already in this report. In order that the process used to categorise success in this study is clear 

and to facilitate the interpretation of results, the success classification method and its 

limitations will be discussed here at the start of this section. It was hoped that creating 4 

levels of success: high, moderate, low and failure, based on changes in population size since 

the last release would allow for a more sensitive, simple, easy to interpret and defensible 

system of success classification. However, like all other success definitions, it has problems.  

 

The main problem in defining reintroduction success is that it can only be assessed up to the 

present and can never be diagnosed or claimed outright as the population could become 

extinct at any time in the future. So projects that have been running for a relatively short time 

are usually classified equally to long-lived projects, even though the short-lived projects 

could fail within a small space of time, which would make them comparably less successful 

than the longer-lived successful projects. The criteria proposed and used in this project 

accounted for this problem through success being evaluated by the continuous overall change 

in growth rate instead of over a fixed period, e.g. annual growth rate. This meant that a 

doubling over five years was classed the same as a doubling over fifty years. The logic 

behind this is that a population that achieves high success by doubling over five years could 

be evaluated as having the same degree of success as a population that doubles over fifty 

years; even though doubling over fifty years is less of a feat than doubling over five, 
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persisting for those fifty years, albeit increasing at a slower rate, is also diagnostic of success, 

and so the bias is warranted. There are a number of potential arguments against this method, 

and a number of ways it could possibly be improved, but it was intended for this success 

assessment criterion to be simple, and so it was left alone.  

 

Another problem associated with defining success is caused by the inequalities of animals’ 

life-histories, i.e. reintroductions of longer-lived species with generally slower growth rates 

should be assessed over relatively longer periods of time or be extrapolated to account for the 

bias to be compared fairly with other species. The criteria used in this project account for this 

problem too, as the previous example illustrates.  

 

An issue specific to the criteria used in this project is that the measurement of the change in 

size of a population was taken from the total number of released individuals at the time of the 

last release. This means a population could go through a long period of growth, and then 

crash to critically low numbers, but if the population was still higher than the initial number 

released it would still be deemed a success, despite the population clearly not being self-

sustaining or healthy. However, this mirrors how reintroductions are often perceived, e.g. the 

case of the Arabian Oryx. It is also more comparable to the presence/absence criterion of 

success (Sorci et al., 1998;Veltman et al.,1996), briefly reviewed as the most objective 

success criterion in chapter 2.  

 

One problem found from using the criterion in practice was the high proportion of classified 

projects that were diagnosed as having moderate success (Fig.11). A set of criteria that 

produced a more even spread would have allowed better analysis. 

  

These success criteria were also limited in that it was often impossible to find out from the 

literature, or even from directly questioning practitioners, what the most recent population 

estimate had been from post-release monitoring. This may have been because post-release 

monitoring had not been carried out, but was also often because it can be very difficult to 

estimate the size of populations of elusive species (Thompson, 2004), as the LWC case study 

has shown.  
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Multivariate models 

 

The final model for the higher threshold was log release events and degree of pre-planning. 

This indicates that to achieve a highly successful reptile translocation, spreading the release 

of individuals over a number of events is a strong strategy, as has been shown by previous 

research on other groups (Veltman et al., 1996; Shea and Possingham, 2000).  

 

The finding that degree of pre-planning is important in successful reptile translocation gives 

weight to the argument that translocations should not be carried out simply because they are 

trendy or for publicity, but only when defensible and transparent planning has taken place, 

such as feasibility studies including Population Viability Analysis (PVA) (elements such as 

these were used to assess the level of project planning). Planning should be carried out even 

when translocation is a result of development projects and/or the species are not threatened 

with extinction (e.g. Morgan 2003).  

 

The final model for the lower threshold was log total number released, age class and degree 

of pre-planning. The first clear observation is that level of pre-planning explained both the 

higher and lower success categories. This shows that planning is also very important to 

achieve moderate success (population increasing). Figure 13 shows that all thoroughly 

planned projects achieved either high or moderate success, with more than half of them 

evaluated as having high success. Ad-hoc projects had by far the greatest proportion of low 

successes (37.5%) indicating that lack of planning severely reduces the success level of 

projects.  

 

The best examples of projects failing through a lack of planning, although carried out with 

the best of intentions, are the marine turtle releases. Tens of thousands of turtle hatchlings 

have been released in projects lasting decades, and none have ever been found to return to 

land to breed. The ‘imprinting’ (Woody, 1990) mechanism that causes turtles to return to 

their natal beach has never been ascertained, and yet the projects continued on after a long 

period without success, using large resources: financial, human and biological: a large 

proportion of the released turtles were headstarted: removed as eggs and grown in captivity 

for about a year and then released- thus effectively removing them from the wild population. 

 



 51 

Conversely, the recovery plan for the Antiguan racer (Alsophis antiguae), once considered 

‘the world’s rarest snake’ (Daltry et al., 2001) involved a high level of pre-planning. It was 

conducted by a large number of influential conservation organisations, including Durrell 

Wildlife Conservation Trust. Very little was know about this species prior to the project. The 

planning included identification of the species’ ecological requirements, its threats, thorough 

prospecting of potential release sites including biological impact assessment and human use 

of the areas (Daltry et al., 2001). The species has undergone a six-fold increase in the wild 

since the project began in 1995 (Daltry, 2008). 

 
Figure 26. Female Antiguan racer (Alsophis antiguae), 
released onto York Island in 2008. ©2008 Jenny Daltry 

 
The finding that increasing the total number of individuals released significantly increases 

the likelihood of translocation success (Fig.15) supports the generally established findings 

from invasion (e.g. Grevstadt, 1999a) and reintroduction theory (e.g. Legendre, 1999). As 

discussed in chapter 2, the reasons that increasing the total released increases the probability 

of success may be that it reduces the risk of inbreeding depression, Allee effects, 

vulnerability to demographic stochasticity etc.  

 

Only 14 individuals of the Mokohinau skink (Cyclodonia sp.) were released onto Lady Alice 

island, New Zealand, in 1997. An assessment made in 2001 found no individuals remaining 

there. The reason for this was unknown, but could have been a result of any of the effects just 

stated. However, translocations with small founding populations can succeed, in the 

relatively short-term at least, as two other releases of the Mokohinau skink on Whatupuke 

and Coppermine islands have established and are producing new generations from the 

slightly larger founding populations of 22 and 30 respectively.  

 

Translocations releasing juveniles had higher levels of success than those using adults alone 

or both adults and juveniles. The adult category was the only one to include projects 
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achieving low success. The reason for this may be that animals are behaviourally adapted to 

seek out new homes when they are young, and adults, who would have already established 

themselves with home ranges (in the case of wild-sourced individuals), may be disorientated 

or confused by their new environment. If this were true, we would expect to see a higher rate 

of success in soft releases of reptiles than in hard releases, as this will increase the likelihood 

that populations establish in the release area (Tuberville et al., 2005). The findings of this 

report on that variable were not clear-cut. All soft releases achieved moderate success, 

whereas hard releases achieved 22.2% high success and 18.5% low success (Fig.18). 

However, the comparisons are biased as the sample size of the hard category was 4.5 times 

larger than that of soft (6). Nevertheless, the fact that all low successes were a result of hard 

releases, supports the theory that wild-sourced adults were disorientated in their new 

environment and failed to establish as a result. 

 

Non-multivariate model variables   

As mentioned in the Results section, caution should be used when observing trends in data 

not found to be independently significant using statistical analysis, as any perceived trend 

could be the result of a correlation with an independently significant variable. For example, 

whether or not projects were translocated to protected areas (PAs) may have been significant 

only in the univariate model because translocations to PAs tend to have a high degree of pre-

planning. 

 

This may be the case. However, it may not, and the logistic regression cannot analyse trends 

across all four success categories at the same time. Therefore, discussion about potential 

trends is justified. Especially as it may identify potential mixed effects. Figure 16 shows that 

releasing reptile populations to areas within a PA dramatically improved the likelihood of 

success. This could be because PAs are environments specifically managed for the 

conservation of nature and will often receive habitat management and greater protection from 

human disturbance (arguably extra conservation measures) than non-PA areas. As non-PA 

areas may often be farmland or urban areas, PA could be used as a proxy for undisturbed, 

good quality natural habitat, which is probably one of the most important factors influencing 

translocation success (IUCN 1987, 1995; Kleiman, 1989; Minckley, 1995). 
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Other variables that were not found to be statistically significant but which appeared as if 

they might have some level of effect on success from graphical interpretation were 

translocation to island or mainland sites (Fig.19) and extra conservation activities (Fig.17).  

 

Translocating to islands has similarities with releasing a population in a protected area. 

Islands are more likely to be undisturbed by humans due to their relative remoteness 

compared with the mainland. The leaders in the field of island reintroduction are New 

Zealand. They have achieved high levels of success releasing onto their many surrounding 

islands, mainly as a result of habitat restoration, namely through the eradication of alien 

invasive species. Invasive species eradication is usually unfeasible on mainland, which may 

be another reason why island reintroduction has more success. 

 

Projects carrying out extra conservation measures achieved greater levels of success than 

those that didn’t. Carrying out extra conservation activities such as habitat 

improvements/management, predator control etc. will usually greatly enhance the success of 

a translocated population, and the converse may also be true. As just mentioned, New 

Zealand have achieved large numbers of successful translocations following eradication of 

invasive mammals from islands and mainland enclosures (Towns and Ferreira, 2001) that 

wouldn’t have even been attempted without prior predator control. Invasive rats have now 

been eradicated from more than ninety islands around New Zealand (Towns and Broome, 

2003). This observation can, in part, along with the significant importance of planning, be 

likened to Fischer and Lindenmayer’s (2000) finding that removing the original cause of the 

population’s decline improved the likelihood of translocation success. 

 

Pitfalls of having different definitions for success 

The cases were categorised into four levels of success: high, moderate, low and failure using 

the criteria briefly explained above and clearly described in the Methods section. Logistic 

regression requires a binomial response variable. Therefore the data could be analysed 

statistically under two definitions of success: the higher threshold with the success boundary 

between high and moderate, and the lower threshold with the boundary between moderate 

and low.  
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Having two success categories allowed for comparisons between the results using the same 

data and statistical methods in order to assess any effects on the results changing the success 

criteria might have. There were patterns between the two outcomes; primarily that degree of 

pre-planning was an independent significant factor in both final models. However, all other 

factors found to be significant were only so in one outcome and not the other. This shows, as 

was anticipated, that the recommendations made by reintroduction meta-analyses depend on 

the definition of success used. Some previous meta-analyses have had stringent criteria for 

success (e.g.Beck et al., 1994) comparable with the higher threshold category in this report, 

whereas some have had more liberal evaluations of success (e.g.Powney, 2007) more 

comparable with the lower threshold. All of the meta-analyses’ findings have value for 

conservation, but their values relative to each other and their complementarity are not known. 

Seddon (1999) suggests we should dwell less on success in comparative-analyses and this 

result supports that suggestion.  

 

 

How to Learn More About Reintroductions From Reintroductions    

 

Seddon et al. (2007a) call for reintroduction practitioners to make greater use of what 

Romesburg (1981)  terms the ‘hypothetico-deductive method’: testing a priori hypotheses. 

Sarrazin and Barbault (1996) also called for translocation projects to accelerate our 

understanding of reintroduction biology by proposing the use of adaptive management in 

translocation attempts. Armstrong and Seddon (2008) set out 10 key areas in reintroduction 

biology where our knowledge is lacking and call for a priori hypothesis testing through 

experimental manipulation to further our understanding of these areas. Armstrong and 

Seddon (2008) hope that future meta-analyses will be more able to carry out better 

comparisons from case studies that have experimentally tested hypotheses (although they do 

not discourage comparative analyses of the current reintroduction literature outright (Seddon, 

pers. comm.)). In agreement with Armstrong and Seddon’s (2008) hopes, case studies of 

experimental translocation studies such as those proposed have been used to back up the 

findings of this report whenever their results have been informative. 
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Are there differences between the optimal methods for releasing reptiles and 

birds/mammals? 

 

Most of this discussion has been referring to general reintroduction theory, despite the data 

being specific to reptiles. One of the aims of the study was to ascertain whether different 

factors influence the translocation of reptiles compared with the established cross-taxa 

theory.   

 

It was suggested that reptiles might be better adapted to establishing from hard releases than 

birds or mammals due to their behaviour being more innate or ‘hard wired’ (Pritchard, 1995). 

There was no significant effect from hard or soft release as there has been in previous cross-

taxa studies (e.g. Powney, 2007), which supports the suggestion that reptiles are better 

adapted to surviving following hard release. However, all soft released reptile populations 

achieved moderate success, while hard releases were the only ones to achieve low success 

(Fig.18) which is an indication that some species of reptile may be more likely to establish 

around the release site following a period of acclimatisation in an enclosed area prior to 

release, as Tuberville (2005) observed in gopher tortoises.  

 

Whether reptiles are better adapted to establishing from hard releases cannot be confirmed or 

dismissed here, and further study is required. However, the evidence suggests that soft 

release may be a safer method, as it appears to reduce the chance of individuals leaving the 

site.  

 

It was also proposed that reptiles might be better adapted than other classes to establishing 

from small populations, based on the finding of Schoener and Schoener (1993) that the 

release size of lizard populations had no effect on their likelihood of extinction. This was not 

found to be the case as the lower threshold analysis showed log total number released to be a 

significant factor influencing reptile translocation success (Fig.15). 
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London Wetland Centre 

 

All three translocations were evaluated as successful so far, which means we can make 

comparisons between the multivariate models and the corresponding translocation processes 

at LWC. The reasons for the successes will be provided in the next sub-section. 

 

The findings of the meta-analysis and the case-study at the London Wetland Centre 

complement each other well, which gives added weight to the main conclusions of this 

project. 

 

The releases of slow worms and common lizards were relatively large (Fig.15) in terms of 

total number released (1844 and 942 respectively), which was one of the independently 

significant variables in the final multivariate model for the lower threshold.   

 

All translocations were staggered over a large number of release events in different locations, 

which was one of the independently significant variables in the final multivariate model for 

the higher threshold. There were 16 releases overall for the slow worms, as well as the 

common lizards, and 20 for the grass snakes.  

 

There was also extensive planning prior to the LWC reptile translocations, of which the 

importance for success is the fundamental finding of this report, with degree of pre-planning 

found to be an independently significant variable in the final multivariate model for the 

higher and lower threshold. Anna McGrath’s (2004) feasibility study analysed the potential 

of LWC as a receptor site for grass snakes, including Population Viability Analysis and 

Kevin Morgan (2003) reviewed the suitability of LWC before beginning any translocation 

efforts using slow worms. 

 

The success of the translocations is likely to be partly as a result of extra conservation 

measures carried out at LWC. Although this factor wasn’t found to be significant, there was a 

strong apparent trend (Fig.17). The staff of the Centre carry out habitat management on a 

daily basis in order to promote biodiversity, including placing many compost heaps around 

the site (Fig.27) to promote grass snakes, which lay their eggs in them. 
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Figure 27. Heap of dead vegetation at LWC, of which there 

are many, placed to promote grass snakes (Natrix natrix) that 
lay their eggs in compost heaps. 

 

What else can be learnt from the success of the reptile translocations to the 

London Wetland Centre 

 

It may be possible to identify further ways of improving future reptile translocations by 

looking at contributing factors of the translocations at LWC that were not included in the 

meta-analysis 

 

Another reason for the success of the three translocations is the exceptional habitat, both in 

quality and variety, at LWC. The distribution of small and large water bodies provides 

optimal habitats for amphibians and fish: grass snakes’ primary diet (Froglife, 2002). Heward 

et al.’s (2003) vegetation map indicates the multitude of different types of vegetative cover 

across the reserve. The Centre is managed in order to maintain this diversity of habitats, as 

well as leaving certain areas to grow naturally/totally wild. As a general rule, increasing 

quality and diversity of habitats in an area will increase the quantity and diversity of animal 

species in that area. This in turn increases the amount of potential food items for the 

ecosystem and all the species in it.  

 

The presence of one habitat type in particular appears to be positively affecting grass snake 

and slow worm distributions and therefore their success. From looking at the vegetation map 

(Fig.25) by Heward et al. (2003) the presence of bramble seems to be correlated with the 

areas of high density of grass snakes and slow worms. Also potentially increasing their 

abundance is the large area of tall ruderal herbs and rank grassland found nearby. Anna 

McGrath identified the habitat in that area of the West Bank as possibly providing good 



 58 

habitat for grass snakes and part of the reason she recommended the translocation, 

underlining how useful a feasibility study (prior planning) can be. 

 

One of the apparent reasons for the high abundance of common lizards in particular areas, 

and therefore the success of the translocation, is the presence of wooden structures with 

easily accessible refuges e.g. the boards running along hides, which is the ‘habitat’ that 

nearly all adult lizards were found basking on or behind (Fig.28).  

 

 
Figure 28. Common lizard (Lacerta viviparia) using structural refuge on one of 
LWC’s hides. ©2008 Laurence Arnold 
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Success 

 

Slow worm 

 

It was decided not to analyse the mark-recapture data for slow worms due to the large 

number of captures and the time constraints of this project exacerbated by the relative 

difficulty in distinguishing the similar chin patterns of slow worms (Fig.29), the most 

established technique for slow worm mark-recapture (Anson, 2006; John Baker, pers. 

comm.). Added to this, Platenberg and Langton (1996) warn that population estimation of 

slow worms by mark-recapture is difficult as they exhibit irregular behaviour, spending long 

periods underground. It was also the case that the necessary assumption of a closed 

population had to be ruled out as dead adults were found, as well as very small juveniles, 

almost certainly born after the start of the surveying. These problems can all be countered 

using various methods, but in combination it was deemed unnecessary as simple count 

statistics, distribution data and proportions of age classes would be sufficient for an 

assessment of success. Large numbers of all age classes were encountered (Fig.21) and their 

distribution is expanding, as Anson (2006) and Marshall (2006) found no slow worms 

colonising the northern half of the east bank, where they were observe during this study 

(Fig.24). On this evidence, the slow worm translocation is evaluated as so far successful. 

 

 
Figure 29. Photographic pattern recoginition of chin pattern is the most established method for carrying out 

mark-recapture analysis of slow worms (Anguis fragilis), but this can be difficult, and the likelihood of error is 
high, as these pictures of three different individual slow worms indicate.  
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Common lizard 

It was decided not to carry out mark-recapture analysis on common lizards either, as 

preliminary trials showed that there was no feasible and defensible method for identifying 

individual females, and juveniles could not be captured. Males can be identified from the 

unique marks on their ventral scales (Fig.30) (absent in females), and it could be possible to 

use mark-recapture analysis of males as an index of overall abundance (Lettink and 

Armstrong, 2003), except only six males could have their undersides photographed as the 

rest were too fast. Again, count, distribution and age class data were considered sufficient for 

success assessment. The common lizard population is also expanding based on Marshall 

(2006), who made no observations of common lizards in the north-west or north-east of the 

reserve, where they were observed in this study (Fig.23). All age classes were also observed. 

On this evidence, the common lizard translocations are evaluated as so far successful. 

 
Figure 30. Ventral markings of male common lizard (Lacerta viviparia) unique to 
each individual. ©2008 Laurence Arnold. 

 
 

Grass snake 

 

The unique, ‘barcode-like’ ventral markings of grass snakes (Fig.8) are very easy to 

distinguish. Mark-recapture analysis was carried out using the program CAPTURE with the 

MTH-Chao model (Chao et al., 1992) as this model accounts for heterogeneity: different 

capture probabilities of individuals, which we can assume was the case, as most grass snakes 

recorded in the public survey with a size/age estimate were adults (Table 6, in Appendix) and 

most individuals caught for the analysis were juveniles (Fig.21). This produced an estimate 

of 66, although this is only for approximately half of the site as a portion of the reserve being 

designated as a SSSI means it could not be sampled. A high level of confidence in this value 
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cannot be claimed because one of the assumptions of population estimation with mark-

recapture analysis is a closed population, which was unlikely, based on the result of the test 

for closure (z-value -2.008).  

 

Although success cannot be claimed based on population increase for the reason stated 

above, success to date can be claimed, as Marshall (2006) only found grass snakes on the 

western bank over the year she surveyed them. They have now been observed on the north 

bank, in the centre, and in the south east corner (Fig.22). Large numbers of juveniles were 

observed (Fig.21) and evidence of a healthy proportion of adults was also provided by the 

public survey (Table 6, in Appendix).    
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Limitations of the Study 

 

Lack of failures 

 

This study was limited by a lack of appropriate data, which meant that the optimal model had 

to be derived by ‘stepping up’ instead of ‘stepping down’, which can potentially lead to 

different outcomes. The lack of data was due, in part to the small proportion of 

reintroductions being carried out on reptiles (Seddon et al., 2005), but mainly as a result of 

insufficient reporting of projects and their outcomes in the literature, especially failures. This 

point has been reiterated in previous comparative studies (Dodd and Seigel, 1991; Griffith et 

al., 1989; Fischer and Lindenmayer, 2001; Pavajeau, 2005) and as a problem across the field 

of conservation (Knight, 2005). Only 39.8% of the reintroduction projects this report found 

to have taken place had any useful post-release information with which to evaluate success. 

Of those, many did not provide any details of the required explanatory variables used in this 

study. The number of cases used for the final statistical analysis was 42, just 34.1% of the 

total number of cases found. A lot of the unreported cases are likely to have been failures; a 

category for which there was very few examples in this study. Had information on these 

projects been available, a lot more could have been learnt about how to avoid failures in the 

future.  

 

If more data had been available on previous reptile translocations it would have been possible 

to carry out analysis of biological traits combined with management effects, i.e. hard/soft 

release was not found to have a significant effect, but it may have done for species of a 

particular type. Unfortunately the final dataset was not large enough to tease these effects 

out.  

 

Mark-recapture 

 
The difficulty of carrying out mark-recapture of reptiles is known (Foster and Gent, 1996). 

Slow worm mark-recapture was not carried out as chin pattern distinction was considered too 

time consuming and liable to cause errors (Fig.29). A better method for individual 

identification could not be found, although a way to improve this technique in future studies 

would be to photograph individuals in exactly the same format each time, preferably with a 
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light source to reduce glare from the sun on hot days and a high resolution camera with 

macro capabilities. 

 

The common lizard population was not estimated using mark-recapture analysis as only a 

subset of the population could be individually distinguished and marking techniques were 

inadequate for the time-scale of the project. It could have been possible to use the subset as 

an index for the total population (Lettink and Armstrong, 2003), but the subset was not large 

enough (6) to carry out analysis. It may have been better to carry out a more intensive survey, 

concentrating on capturing and photographing only adult males in order to increase the 

sample available for analysis. 

 

A more accurate estimate of the total grass snake population may have been achieved if it 

had been possible to sample the whole site and a representative proportion of the age-class 

distribution had been captured. The refuges used were too small to be favoured by adult grass 

snakes (Froglife, 1999; John Baker, pers. comm.). 

 

 

Recommendations for Practitioners 

Improving the likelihood of a reptile translocation success 

The main finding of this study has been the importance of carrying out sufficient planning 

prior to any reptile translocations taking place. Planning should be precise, defensible and 

transparent. A well carried-out feasibility study with PVA, such as McGrath (2004) is 

perhaps the best way to assess whether a prospective translocation is likely to succeed or not. 

If the results of the preliminary study show that the population would not be likely to persist 

then the translocation is not viable and a different site should be prospected or a different 

conservation strategy chosen.  

 

It can be seen from the graphical output of the logistic regression analysis (Fig.15) that the 

chance of a reptile translocation project being successful increases to 0.9 at approximately 50 

individuals released. By 1000 individuals the likelihood is 1. The recommendation of this 

report is that to dramatically reduce the risk of a reptile translocation not succeeding a 

founder population >50 should be used. 
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If the release population is sufficiently large, it will usually be a better strategy to release it 

over a number of events in different locations. This spreads the risk of extinction from 

catastrophic events and reduces competition between individuals, although it does increase 

the risk of Allee effects. 

 

Releasing juveniles instead of adults was found to significantly increase reptile translocation 

success. This may be due to adults of some species having difficulty establishing in new 

environments. Releasing both age classes was not as good a strategy as only releasing 

juveniles. If releasing adults is the preferred or only option for whatever reason, using soft 

release methods may increase the likelihood of success. 

 

Developing the knowledge base of reintroduction biology in the future 

Future translocations should test pre-conceived hypotheses experimentally where there are 

sufficient resources and when doing so will not jeopardise the persistence of the population.  

 

Reintroduction biology will benefit greatly if all future translocations carry out post-release 

monitoring, for decades rather than years or months. The findings of these investigations 

should then be reported in the literature. There is no longer the excuse that the reports could 

not get published, as the free online journal, Conservation Evidence, set up by Bill 

Sutherland now exists (Sutherland, www.conservationevidence.com). This was initially set 

up for the brief reporting of translocation outcomes, whether successful or not. The editorial 

review process is not aimed at choosing only the most exciting or interesting pieces of work 

but is in place only to ensure the content of the reports is suitable and applicable to the 

journal’s themes and objectives. 

 

Another exciting new development to improve future translocation projects is the ARTD 

(Avian Reintroduction and Translocation Database) project from Joanne Earnhardt (Lincoln 

Park Zoo, www.lpzoo.org/ARTD). This is the online dynamic database of translocation 

projects, currently only for birds, but with intentions of expanding to other classes. The 

database allows any member of the public to become a co-editor, and compiles data from 

>109 variables regarding the translocation release methods and the outcomes of the project. 

This allows anyone planning a translocation of any kind (particularly for birds at the 

moment) to carry out their own comparative analysis based on specific variables and species 
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quickly and easily. A database like this for other classes including reptiles would be an 

invaluable resource for reintroduction biology.  
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Appendix 
 

Table 2. Final dataset used for statistical analysis. Cheloniidae and all categories 

without enough data removed. 

 

Succ1 Succ2 Trans Total Events Mean Source Plan To Age Extra Hardsoft Pa 

0 1Re 66 2 33Captive Mod Main Both No Hard Yes 

1 1Re 800 25 32Captive Tho Island Juv Yes Hard Yes 

1 1Re 500 30 16.666Head Tho Island Juv No Hard Yes 

0 1Re 5 1 5Captive Mod Main Juv No Soft No 

0 1Sup 42 1 42Captive Mod Main Both Yes Yes No 

0 1Intro 335 1 335Wild Mod Island Adult N/A Both Yes 

0 1Sup 285 16 17.8125Wild Mod Main Juv Yes N/A No 

0 1Sup 158 16 9.875Wild Mod Main Juv N/A N/A N/A 

0 1Sup 227 16 14.1875Wild Mod Main Juv N/A N/A N/A 

0 1Sup 274 16 17.125Wild Mod Main Juv N/A N/A N/A 

0 1Intro 68 1 68Wild Tho Island Both Yes Soft No 

1 1Re 42 2 21Wild Tho Island Adult Yes Hard No 

0 1Re N/A N/A N/A Wilcap Mod Main Both Yes Hard N/A 

0 1Re 28N/A N/A Wild Tho Island Adult Yes Soft N/A 

0 1Re 30 1 30Wild Tho Island Adult Yes Hard N/A 

0 1Intro 39 2 19.5Wild Tho Island Adult Yes Hard N/A 

0 1Intro 30 3 10Wild Mod Island Both Yes N/A N/A 

0 0Re 14 1 14Wild Mod Island Adult Yes Hard N/A 

0 1Intro 22 3 7.333Wild Mod Island Both Yes Hard N/A 

0 1Intro 30 1 30Wild Mod Island Both Yes Hard N/A 

0 1Re 25 1 25Wild Tho Island Adult Yes Hard N/A 

0 1Re 70 2 35Wild Mod Island Both Yes Hard N/A 

0 1Intro 30 2 15Wild Mod Island Both Yes Hard N/A 

0 1Re 425 14 30.35Wild Mod Island Adult Yes Hard No 

0 1Re 30 2 15Wild Mod Island Both Yes Hard N/A 

0 0Re 41 1 41Wild Mod Island Adult Yes Hard N/A 

0 1Re 40 2 20Wild Mod Island Both Yes Soft N/A 

0 1Intro 25 1 25Captive Mod Island Both Yes Soft N/A 

0 1Sup 11 1 11Wild Ad-
hoc 

Main Both No Hard N/A 

0 0Intro 25 25 1Wild Ad-
hoc 

Main Adult No Hard No 

0 1Intro 942 16 58.875Wild Ad-
hoc 

Main N/A Yes Hard Yes 

1 1Intro 1844 16 115.25Wild Ad-
hoc 

Main Both Yes Hard Yes 

1 1Intro 126 24 5.25Wild Mod Main N/A Yes Hard Yes 

0 1Re 23 1 23Captive Tho Island Both Yes Soft No 

1 1Re 10 1 10Wild Tho Island Adult Yes Hard Yes 

1 1Re 46 4 11.5Wild Tho Island Adult Yes Hard No 

0 0Sup 8 1 8Wild Ad-
hoc 

Main Adult No Hard No 

0 0Sup 11 1 11Wild Ad-
hoc 

Main Adult No Hard No 

0 1Sup 1748 9 194.22Captive Mod Main Juv No Hard Yes 

0 1Sup N/A N/A N/A Head Ad-
hoc 

Main Juv No Hard N/A 

0 1Sup 3685N/A N/A Head Mod Main Juv No Hard Yes 

0 0Re 29 1 29N/A N/A Main N/A N/A N/A N/A 
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Table 3. Original Translocation Dataset 

 

Species Order/Suborder Family Reintroduction, Introduction, Reinforcement Country 

Testudines         

Western Swamp Tortoise Pseudemydura umbrina Chelonia Chelidae Reintroduction Australia 

  Chelonia Chelidae Reintroduction Australia 

Hermann’s tortoise Testudo hermanni hermanni Chelonia Testudinidae Reintroduction France 

  Chelonia Testudinidae Reintroduction Spain 

Giant tortoise of Espanola  Geochelone hoodensis Chelonia Testudinidae Reintroduction Galapagos 

Giant tortoise of Pinzon Geochelone ephippium Chelonia Testudinidae Reintroduction Galapagos 

Ploughshare tortoise or angonoka Geochelone yniphora Chelonia Testudinidae Reintroduction Madagascar 

Testudo kleinmanni Chelonia Testudinidae Reintroduction Egypt 

Aldabra Giant Tortoise Dipsochelys dussumieri Chelonia Testudinidae Introduction Seychelles 

Desert Tortoise Gopherus agassizii Chelonia Testudinidae Supplementation/Reinforcement USA 

Gopher Tortoise Gopherus polyphemus Chelonia Testudinidae Introduction   

  Chelonia Testudinidae Reintroduction USA 

  Chelonia Testudinidae Reintroduction   

Black Mud Turtles Pelusios subniger parietalis Chelonia Pelomedusidae Introduction Seychelles 

  Chelonia Pelomedusidae Reintroduction Seychelles 

  Chelonia Pelomedusidae Reintroduction Seychelles 

Arnold's Giant Tortoise Dipsochelys arnoldi Chelonia Testudinidae Reintroduction Seychelles 

European Pond Turtle Emys orbicularis Chelonia Emydidae Reintroduction France 

African spurred tortoise Geochelone sulcata Chelonia Testudinidae     

Arrau side-necked turtle Podocnemis expansa Chelonia Pelomidusidae Supplementation/Reinforcement Venezuela 

Green turtle Chelonia mydas Chelonia Cheloniidae Supplementation/Reinforcement USA 

Loggerhead turtle Caretta caretta Chelonia Cheloniidae     

Kemp's Ridley sea turtle Lepidochelys kempii Chelonia Cheloniidae Introduction USA 

Hawksbill turtle Eretmochelys imbricata Chelonia Cheloniidae     

Snapping turtle Chelydra serpentina Chelonia Chelydridae     

American alligator snapping turtle Macroclemys temminckii Chelonia Chelydridae   USA 

Eastern painted turtle Chrysemys picta picta Chelonia Emydidae     

Eastern box turtle Terrapene carolina Chelonia Emydidae Introduction USA 

Three-toed box turtle Terrapene carolina triunguis Chelonia Emydidae Supplementation/Reinforcement USA 
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Western pond turtle Clemmys marmorata Chelonia Emydidae Supplementation/Reinforcement USA 

  Chelonia Emydidae Supplementation/Reinforcement USA 

  Chelonia Emydidae Supplementation/Reinforcement USA 

  Chelonia Emydidae Supplementation/Reinforcement USA 

Madagascar side-necked turtle 'rere' Erymnochelys madagascariensisChelonia Pelomedusidae     

Sphenodontia         

Northern tuatara Sphenodon punctatus Sphenodontia Sphenodontidae Reintroduction New Zealand 

  Sphenodontia Sphenodontidae Reintroduction New Zealand 

Northern tuatara Sphenodon punctatus punctatus Sphenodontia Sphenodontidae Reintroduction New Zealand 

  Sphenodontia Sphenodontidae Reintroduction New Zealand 

  Sphenodontia Sphenodontidae Reintroduction New Zealand 

  Sphenodontia Sphenodontidae Introduction New Zealand 

  Sphenodontia Sphenodontidae Reintroduction New Zealand 

  Sphenodontia Sphenodontidae Introduction New Zealand 

  Sphenodontia Sphenodontidae Introduction New Zealand 

Brothers Island Tuatara Sphenodon guntheri Sphenodontia Sphenodontidae Introduction New Zealand 

  Sphenodontia Sphenodontidae Introduction New Zealand 

  Sphenodontia Sphenodontidae Reintroduction New Zealand 

Lizards         

St. Lucia Whiptail lizard Cnemidophorus vanzoi Lacertilia Teiidae Reintroduction St. Lucia 

  Lacertilia Teiidae Reintroduction St. Lucia 

St. Croix ground lizard Ameiva polops Lacertilia Teiidae   Virgin Islands 

Sand Lizard Lacerta agilis Lacertilia Lacertidae Reintroduction UK 

Green lizard Lacerta viridis Lacertilia Lacertidae     

Whitaker’s skink Cyclodina whitakeri Lacertilia Scincidae Reintroduction New Zealand 

Robust skink Cyclodina alani Lacertilia Scincidae Reintroduction New Zealand 

  Lacertilia Scincidae Reintroduction New Zealand 

Macgregor's skink Cyclodina macgregori Lacertilia Scincidae Introduction New Zealand 

  Lacertilia Scincidae Introduction New Zealand 

Mokohinau skink Cyclodina n.sp. Lacertilia Scincidae Reintroduction New Zealand 

  Lacertilia Scincidae Introduction New Zealand 

  Lacertilia Scincidae Introduction New Zealand 

Marbled skink Cyclodina oliveri Lacertilia Scincidae Reintroduction New Zealand 

Spotted Skink Leioslospima lineoocellatum Lacertilia Scincidae Reintroduction New Zealand 
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Brown Skink Oligosoma zelandicum Lacertilia Scincidae Introduction New Zealand 

Speckled Skink Oligosoma infrapunctatum Lacertilia Scincidae Reintroduction New Zealand 

Ornate Skink Cyclodina ornata Lacertilia Scincidae Introduction New Zealand 

Egg Laying or Suter's Skink Oligosoma suteri Lacertilia Scincidae Introduction New Zealand 

Fiordland skink Leiolopisma acrinasum Lacertilia Scincidae     

Grand Cayman Iguana Cyclura lewisi Lacertilia Iguanidae Reintroduction Grand Cayman 

Turks and Caicos Iguana Cyclura carinata Lacertilia Iguanidae Reintroduction Turks and Caicos 

Allen's Cay Iguana Cyclura cyclura inornata Lacertilia Iguanidae Introduction Bahamas 

Jamaican Iguana Cyclura collei Lacertilia Iguanidae Supplementation/Reinforcement Jamaica 

Anegada Island iguana Cyclura pinguis Lacertilia Iguanidae   British Virgin Islands

Land iguana Conolophus subcristatus Lacertilia Iguanidae     

Sungazer Cordylus giganteus Lacertilia Cordylidae     

Pacific Gecko Hoplodactylus pacificus Lacertilia Gekkonidae Reintroduction New Zealand 

Matapia Island Gecko Hoplodactylus aff. pacificus Lacertilia Gekkonidae Reintroduction New Zealand 

Duvauceli's Gecko Hoplodactylus duvaucelii Lacertilia Gekkonidae Reintroduction New Zealand 

Forest Gecko Hoplodactylus aff. Granulatus Lacertilia Gekkonidae Introduction New Zealand 

Common Gecko Hoplodactylus maculatus Lacertilia Gekkonidae Supplementation/Reinforcement New Zealand 

Wellington Green Gecko Naultinus elegans punctatus Lacertilia Gekkonidae Reintroduction New Zealand 

Marlborough Green Gecko Naultinus manukanus Lacertilia Gekkonidae Introduction New Zealand 

Desert gecko Teratoscincus scincus Lacertilia Gekkonidae     

Spiny tailed lizard or "Dhub" Uromastyx aegypta Lacertilia Agamidae     

Gila monster Heloderma suspectum Lacertilia Helodermatidae Introduction USA 

Komodo dragon  Varanus komodoensis Lacertilia Varanidae     

Desert monitor Varanus griseus Lacertilia Varanidae     

Common or viviparous lizard Lacerta viviparia Lacertilia Lacertidae Introduction UK 

Slow worm Anguis fragilis Lacertilia Anguidae Introduction UK 

Snakes         

Grass snake Natrix natrix Serpentes Colubridae Introduction UK 

Smooth Snake Coronella austriaca Serpentes Colubridae Reintroduction UK 

Asp Vipera aspis Serpentes Viperidae     

Virgin islands boa Epicrates monensis Serpentes Boidae Reintroduction USA 

Indian Rock Python Python molurus molurus Serpentes Pythonidae Reintroduction India 

Burmese python Python molurus bivittatus Serpentes Pythonidae     

African rock python Python sebae Serpentes Pythonidae     
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Antiguan racer Alsophis antiguae Serpentes Colubridae Reintroduction Antigua 

  Serpentes Colubridae Reintroduction Antigua 

  Serpentes Colubridae Reintroduction Antigua 

Black racer Coluber constrictor constrictor Serpentes Colubridae     

Red-sided garter snake Thamnophis sirtalis parietalis Serpentes Colubridae     

Eastern milk snake Lampropeltis triangulum Serpentes Colubridae     

Eastern indigo snake Drymarchon corais couperi Serpentes Colubridae     

Hognose snake Heterodon platirhinos Serpentes Colubridae Supplementation/Reinforcement USA? 

Tiger snake Notechis scutatus Serpentes Elapidae Introduction Australia 

Northern brown snake Storeria dekayi dekayi Serpentes Colubridae   USA 

Northern viper Vipera berus Serpentes Viperidae     

Smooth green snake Opheodrys vernalis Serpentes Colubridae     

Timber rattlesnake Crotalus horridus Serpentes Viperidae Supplementation/Reinforcement USA 

Crocodilians         

Orinoco crocodile Crocodylus intermedius Crocodilia Crocodylidae Supplementation/Reinforcement Venezuela 

American alligator Alligator mississippiensis Crocodilia Alligatoridae Supplementation/Reinforcement USA 

Common caiman Caiman crocodilus Crocodilia Alligatoridae     

Broad-nosed Caiman Caiman latirostris Crocodilia Alligatoridae Supplementation/Reinforcement Argentina 

Black Caiman Melanosuchus niger Crocodilia Alligatoridae Reintroduction Bolivia 

Slender Snouted Crocodile Crocodylus cataphractus Crocodilia Crocodylidae Reintroduction Ivory Coast 

Morelet's Crocodile Crocodylus moreletti Crocodilia Crocodylidae Reintroduction Mexico 

American Crocodile Crocodylus acutus Crocodilia Crocodylidae Supplementation/Reinforcement Venezuela 

Philippines Crocodile Crocodylus mindorensis Crocodilia Crocodylidae   Philippines 

Siamese crocodile Crocodylus siamensis Crocodilia Crocodylidae     

Cuban crocodile Crocodylus rhombifer Crocodilia Crocodylidae Supplementation/Reinforcement Cuba 

Nile Crocodile Crocodylus niloticus Crocodilia Crocodylidae Supplementation/Reinforcement Zimbabwe 

Marsh Crocodile Crocodylus palustris Crocodilia Crocodylidae Supplementation/Reinforcement India 

Estuarine Crocodile Crocodylus porosus Crocodilia Crocodylidae Supplementation/Reinforcement India 

Gharial Gavialis gangeticus Crocodilia Gavialidae Supplementation/Reinforcement India 

Mugger crocodile Crocodylus palustris  Crocodilia Crocodylidae Reintroduction India 
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Species No. Released (total) No. Release Events No. Released (mean per release) Source 

Testudines         

Western Swamp Tortoise Pseudemydura umbrina 125 6 20.83333333Captive 

  320 8 40Captive 

Hermann’s tortoise Testudo hermanni hermanni 600 1 600Captive 

  66 2 33Captive 

Giant tortoise of Espanola  Geochelone hoodensis 800 25 32Captive 

Giant tortoise of Pinzon Geochelone ephippium 500 30 16.66666667Headstarting 

Ploughshare tortoise or angonoka Geochelone yniphora 5 1 5Captive 

Testudo kleinmanni 10 1 10  

Aldabra Giant Tortoise Dipsochelys dussumieri         

Desert Tortoise Gopherus agassizii 42 1 42Captive 

Gopher Tortoise Gopherus polyphemus         

  106 1 106Wild (+a few captive) 

  85 1 85Wild 

Black Mud Turtles Pelusios subniger parietalis         

  29 1 29  

  15 1 15  

Arnold's Giant Tortoise Dipsochelys arnoldi 5 1 5Captive 

European Pond Turtle Emys orbicularis 30 3 10Wild 

African spurred tortoise Geochelone sulcata         
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Arrau side-necked turtle Podocnemis expansa 86677 9 9630.777778Captive 

Green turtle Chelonia mydas 18000    Headstarting 

Loggerhead turtle Caretta caretta         

Kemp's Ridley sea turtle Lepidochelys kempii 22000 11 2000Headstarting 

Hawksbill turtle Eretmochelys imbricata         

Snapping turtle Chelydra serpentina         

American alligator snapping turtle Macroclemys temminckii         

Eastern painted turtle Chrysemys picta picta         

Eastern box turtle Terrapene carolina 335 1 335Wild 

Three-toed box turtle Terrapene carolina triunguis       Wild 

Western pond turtle Clemmys marmorata 285 16 17.8125Wild 

  158 16 9.875Wild 

  227 16 14.1875Wild 

  274 16 17.125Wild 

Madagascar side-necked turtle 'rere' Erymnochelys madagascariensis         

Sphenodontia         

Northern tuatara Sphenodon punctatus 432 2 216Captive 

  200 2 100Wild 

Northern tuatara Sphenodon punctatus punctatus 32 1 32Wild 

  25 3 8.333333333Wild/Captive 

  60 1 60Wild 

  30 1 30Wild 

  15 1 15Captive 

  16 3 5.333333333Captive 

  111 3 37Captive 

Brothers Island Tuatara Sphenodon guntheri 68 1 68Wild 

  55 1 55Wild/Captive 

  53 1 53Captive 

Lizards         

St. Lucia Whiptail lizard Cnemidophorus vanzoi 42 2 21Wild 

  12 1 12Wild 

St. Croix ground lizard Ameiva polops         

Sand Lizard Lacerta agilis       Wild/Captive 

Green lizard Lacerta viridis         
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Whitaker’s skink Cyclodina whitakeri 28    Wild 

Robust skink Cyclodina alani 30 1 30Wild 

  7 2 3.5Wild 

Macgregor's skink Cyclodina macgregori 39 2 19.5Wild 

  30 3 10Wild 

Mokohinau skink Cyclodina n.sp. 14 1 14Wild 

  22 3 7.333333333Wild 

  30 1 30Wild 

Marbled skink Cyclodina oliveri 25 1 25Wild 

Spotted Skink Leioslospima lineoocellatum 70 2 35Wild 

Brown Skink Oligosoma zelandicum 26 1 26Wild 

Speckled Skink Oligosoma infrapunctatum 49 1 49Wild 

Ornate Skink Cyclodina ornata 26 1 26Wild 

Egg Laying or Suter's Skink Oligosoma suteri 30 2 15Wild 

Fiordland skink Leiolopisma acrinasum         

Grand Cayman Iguana Cyclura lewisi         

Turks and Caicos Iguana Cyclura carinata 425 14 30.35714286Wild 

Allen's Cay Iguana Cyclura cyclura inornata         

Jamaican Iguana Cyclura collei 20 3 6.666666667Headstarting 

Anegada Island iguana Cyclura pinguis 4 1 4Captive 

Land iguana Conolophus subcristatus         

Sungazer Cordylus giganteus         

Pacific Gecko Hoplodactylus pacificus 30 2 15Wild 

Matapia Island Gecko Hoplodactylus aff. pacificus 41 1 41Wild 

Duvauceli's Gecko Hoplodactylus duvaucelii 40 2 20Wild 

Forest Gecko Hoplodactylus aff. Granulatus 25 1 25Captive 

Common Gecko Hoplodactylus maculatus 11 1 11Wild 

Wellington Green Gecko Naultinus elegans punctatus 12 3 4Wild 

Marlborough Green Gecko Naultinus manukanus 14 1 14Wild 

Desert gecko Teratoscincus scincus         

Spiny tailed lizard or "Dhub" Uromastyx aegypta         

Gila monster Heloderma suspectum 25 25 1Wild 

Komodo dragon  Varanus komodoensis         

Desert monitor Varanus griseus         
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Common or viviparous lizard Lacerta viviparia 942 16 58.875Wild 

Slow worm Anguis fragilis 1844 16 115.25Wild 

Snakes         

Grass snake Natrix natrix 126 24 5.25Wild 

Smooth Snake Coronella austriaca   3  Wild 

Asp Vipera aspis         

Virgin islands boa Epicrates monensis 23 1 23Captive 

Indian Rock Python Python molurus molurus 10 2 5Captive 

Burmese python Python molurus bivittatus         

African rock python Python sebae         

Antiguan racer Alsophis antiguae 10 1 10Wild 

  46 4 11.5Wild 

  13 1 13Wild 

Black racer Coluber constrictor constrictor         

Red-sided garter snake Thamnophis sirtalis parietalis         

Eastern milk snake Lampropeltis triangulum         

Eastern indigo snake Drymarchon corais couperi         

Hognose snake Heterodon platirhinos 8 1 8Wild 

Tiger snake Notechis scutatus 8 1 8Wild 

Northern brown snake Storeria dekayi dekayi         

Northern viper Vipera berus         

Smooth green snake Opheodrys vernalis         

Timber rattlesnake Crotalus horridus 11 1 11Wild 

Crocodilians         

Orinoco crocodile Crocodylus intermedius 1748 9 194.2222222Captive 

American alligator Alligator mississippiensis       Headstarting 

Common caiman Caiman crocodilus         

Broad-nosed Caiman Caiman latirostris         

Black Caiman Melanosuchus niger   1    

Slender Snouted Crocodile Crocodylus cataphractus   1    

Morelet's Crocodile Crocodylus moreletti   1    

American Crocodile Crocodylus acutus         

Philippines Crocodile Crocodylus mindorensis         

Siamese crocodile Crocodylus siamensis         
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Cuban crocodile Crocodylus rhombifer 600 3 200Captive 

Nile Crocodile Crocodylus niloticus         

Marsh Crocodile Crocodylus palustris         

Estuarine Crocodile Crocodylus porosus         

Gharial Gavialis gangeticus 3685    Headstarting 

Mugger crocodile Crocodylus palustris  29 1 29  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Species Planning To Mainland/Island Adult/Juvenile/Hatchling PA Extra Measures Hard/Soft 

Testudines             

Western Swamp Tortoise Pseudemydura umbrina Thorough Mainland Adult/Juvenile/Hatchling Yes Yes Hard 
  Thorough Mainland Juvenile Yes Yes Hard 
Hermann’s tortoise Testudo hermanni hermanni Moderate Mainland Adult/Juvenile Yes No Soft 
  Moderate Mainland Adult/Juvenile Yes No Hard 
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Giant tortoise of Espanola  Geochelone hoodensis Thorough Island Juvenile Yes Yes Hard 
Giant tortoise of Pinzon Geochelone ephippium Thorough Island Juvenile Yes No Hard 
Ploughshare tortoise or angonoka Geochelone yniphora Moderate Mainland Juvenile No No Soft 
Testudo kleinmanni   Mainland         
Aldabra Giant Tortoise Dipsochelys dussumieri   Island         
Desert Tortoise Gopherus agassizii Moderate? Mainland Adult/Juvenile No Yes Yes 
Gopher Tortoise Gopherus polyphemus             
  Moderate Mainland Adult/Juvenile Yes No Hard and Soft (Exp) 
  Ad-hoc Mainland Adult       
Black Mud Turtles Pelusios subniger parietalis   Island         
  Moderate Island Adult/Juvenile       
  Moderate   Adult   Yes   
Arnold's Giant Tortoise Dipsochelys arnoldi Thorough Island Adult No No Hard 
European Pond Turtle Emys orbicularis Thorough Mainland   Yes Yes Soft 
African spurred tortoise Geochelone sulcata             
Arrau side-necked turtle Podocnemis expansa Thorough Mainland Juvenile Yes No   
Green turtle Chelonia mydas     Juvenile       
Loggerhead turtle Caretta caretta             
Kemp's Ridley sea turtle Lepidochelys kempii Moderate Island Juvenile Yes No Hard 
Hawksbill turtle Eretmochelys imbricata             
Snapping turtle Chelydra serpentina             
American alligator snapping turtle Macroclemys temminckii             
Eastern painted turtle Chrysemys picta picta             
Eastern box turtle Terrapene carolina Moderate Island Adult Yes   Both 
Three-toed box turtle Terrapene carolina triunguis Ad-hoc Mainland Adult No No Hard 
Western pond turtle Clemmys marmorata Moderate Mainland Juvenile No Yes   
  Moderate Mainland Juvenile       
  Moderate Mainland Juvenile       
  Moderate Mainland Juvenile       
Madagascar side-necked turtle 'rere' Erymnochelys madagascariensis             
Sphenodontia             
Northern tuatara Sphenodon punctatus Thorough Island Juvenile   Yes   
  Thorough Mainland Adult/Juvenile Yes Yes Soft 
Northern tuatara Sphenodon punctatus punctatus Thorough Island Adult Yes Yes Hard 
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  Thorough Island Adult/Juvenile   Yes   
  Thorough Island Adult     Hard 
  Thorough Island         
  Thorough Island         
  Thorough Island         
  Thorough Island         
Brothers Island Tuatara Sphenodon guntheri Thorough Island Adult/Juvenile No Yes Soft 
  Moderate Island Adult/Juvenile       
  Thorough Island         
Lizards             
St. Lucia Whiptail lizard Cnemidophorus vanzoi Thorough Island Adult No Yes Hard 
  Thorough Island Adult No Yes Hard 
St. Croix ground lizard Ameiva polops             
Sand Lizard Lacerta agilis Moderate Mainland Adult/Juvenile   Yes Hard 
Green lizard Lacerta viridis             
Whitaker’s skink Cyclodina whitakeri Thorough Island Adult   Yes Soft 
Robust skink Cyclodina alani Thorough Island Adult   Yes Hard 
  Ad-hoc Island Adult   Yes Hard 
Macgregor's skink Cyclodina macgregori Thorough Island Adult   Yes Hard 
  Moderate Island Adult/Juvenile   Yes   
Mokohinau skink Cyclodina n.sp. Moderate Island Adult   Yes Hard 
  Moderate Island Adult/Juvenile   Yes Hard 
  Moderate Island Adult/Juvenile   Yes Hard 
Marbled skink Cyclodina oliveri Thorough Island Adult   Yes Hard 
Spotted Skink Leioslospima lineoocellatum Moderate Island Adult/Juvenile   Yes Hard 
Brown Skink Oligosoma zelandicum Moderate Island Adult/Juvenile   No Hard 
Speckled Skink Oligosoma infrapunctatum Ad-hoc Island Adult   No Hard 
Ornate Skink Cyclodina ornata Moderate Island Adult/Juvenile       
Egg Laying or Suter's Skink Oligosoma suteri Moderate Island Adult/Juvenile   Yes Hard 
Fiordland skink Leiolopisma acrinasum             
Grand Cayman Iguana Cyclura lewisi             
Turks and Caicos Iguana Cyclura carinata Moderate Island Adult No Yes Hard 
Allen's Cay Iguana Cyclura cyclura inornata             
Jamaican Iguana Cyclura collei Thorough Island Juvenile No Yes Hard 
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Anegada Island iguana Cyclura pinguis   Island Adult     Soft 
Land iguana Conolophus subcristatus             
Sungazer Cordylus giganteus             
Pacific Gecko Hoplodactylus pacificus Moderate Island Adult/Juvenile   Yes Hard 
Matapia Island Gecko Hoplodactylus aff. pacificus Moderate Island Adult   Yes Hard 
Duvauceli's Gecko Hoplodactylus duvaucelii Moderate Island Adult/Juvenile   Yes Soft 
Forest Gecko Hoplodactylus aff. Granulatus Moderate Island Adult/Juvenile   Yes Soft 
Common Gecko Hoplodactylus maculatus Ad-hoc Mainland Adult/Juvenile   No Hard 
Wellington Green Gecko Naultinus elegans punctatus Ad-hoc Island Adult       
Marlborough Green Gecko Naultinus manukanus Moderate Island Adult/Juvenile   Yes Hard 
Desert gecko Teratoscincus scincus             
Spiny tailed lizard or "Dhub" Uromastyx aegypta             
Gila monster Heloderma suspectum Ad-hoc Mainland Adult No No Hard 
Komodo dragon  Varanus komodoensis             
Desert monitor Varanus griseus             
Common or viviparous lizard Lacerta viviparia Ad-hoc Mainland   Yes Yes Hard 
Slow worm Anguis fragilis Ad-hoc Mainland Adult/Juvenile Yes Yes Hard 
Snakes             

Grass snake Natrix natrix Moderate Mainland   Yes Yes Hard 
Smooth Snake Coronella austriaca Ad-hoc Mainland Adult       
Asp Vipera aspis             
Virgin islands boa Epicrates monensis Thorough Island Adult/Juvenile/Hatchling No Yes Soft 
Indian Rock Python Python molurus molurus Moderate Mainland Hatchling Yes No Soft 
Burmese python Python molurus bivittatus             
African rock python Python sebae             
Antiguan racer Alsophis antiguae Thorough Island Adult No Yes Hard 
  Thorough Island Adult No Yes Hard 
  Thorough Island Adult No Yes Hard 
Black racer Coluber constrictor constrictor             
Red-sided garter snake Thamnophis sirtalis parietalis             
Eastern milk snake Lampropeltis triangulum             
Eastern indigo snake Drymarchon corais couperi             
Hognose snake Heterodon platirhinos Ad-hoc Mainland Adult No No Hard 
Tiger snake Notechis scutatus Ad-hoc Mainland Adult No No Hard 
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Northern brown snake Storeria dekayi dekayi             
Northern viper Vipera berus             
Smooth green snake Opheodrys vernalis             
Timber rattlesnake Crotalus horridus Ad-hoc Mainland Adult No No Hard 
Crocodilians             
Orinoco crocodile Crocodylus intermedius Moderate Mainland Juvenile Yes No Hard 
American alligator Alligator mississippiensis Ad-hoc Mainland Juvenile No No Hard 
Common caiman Caiman crocodilus             
Broad-nosed Caiman Caiman latirostris             
Black Caiman Melanosuchus niger             
Slender Snouted Crocodile Crocodylus cataphractus             
Morelet's Crocodile Crocodylus moreletti             
American Crocodile Crocodylus acutus             
Philippines Crocodile Crocodylus mindorensis             
Siamese crocodile Crocodylus siamensis             
Cuban crocodile Crocodylus rhombifer Ad-hoc Island   No No Hard 
Nile Crocodile Crocodylus niloticus             
Marsh Crocodile Crocodylus palustris             
Estuarine Crocodile Crocodylus porosus             
Gharial Gavialis gangeticus Moderate Mainland Juvenile Yes No Hard 
Mugger crocodile Crocodylus palustris    Mainland         
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Species Reference Literature 

Testudines   

Western Swamp Tortoise Pseudemydura umbrina IUCN SSC Reintroduction Specialist Group Newsletter 17, WST recovery plan 3, WST Landscope 22  
  Reintroduction Projects in Australia (http://www.massey.ac.nz/%7Edarmstro/au_projects.htm#menu 
Hermann’s tortoise Testudo hermanni hermanni IUCN SSC Reintroduction Specialist Group Newsletter 17 
  Bertolero et al, Assessing the efficacy of reintroduction programmes by modelling adult survival: the  
Giant tortoise of Espanola  Geochelone hoodensis IUCN SSC Reintroduction Specialist Group Newsletter 17 
Giant tortoise of Pinzon Geochelone ephippium IUCN SSC Reintroduction Specialist Group Newsletter 17 
Ploughshare tortoise or angonoka Geochelone yniphora Pedrono and Sarovy 2000. Trial release of the world's rarest tortoise Geochelone yniphora in Madagasc 
Testudo kleinmanni IUCN SSC Reintroduction Specialist Group Newsletter 17 
Aldabra Giant Tortoise Dipsochelys dussumieri IUCN SSC Reintroduction Specialist Group Newsletter 22 
Desert Tortoise Gopherus agassizii Field et al. 2007. Return to the wild: Translocation as a tool in the conservation of the desert tortoise.  
Gopher Tortoise Gopherus polyphemus Bertolero et al, Assessing the efficacy of reintroduction: the example of Hermann’s tortoise. Animal  
  Tuberville et al. 2005 Translocation as a conservation tool. Animal Conservation8:349-358 
  Burke, R.L. 1989. Florida gopher tortoise relocation: overview and case study. Biol. Conserv. 48:295-309 
Black Mud Turtles Pelusios subniger parietalis IUCN SSC Reintroduction Specialist Group Newsletter 22 
  Justin Gerlach Pers. Comm. 
  Justin Gerlach Pers. Comm. 
Arnold's Giant Tortoise Dipsochelys arnoldi http://members.aol.com/jstgerlach/report.pdf   Release of Arnold's giant tortoises Dipsochelys arnoldi  
European Pond Turtle Emys orbicularis IUCN/SSC/RSG Newsletter 22 
African spurred tortoise Geochelone sulcata Micky Soorae's reintroduction list  
Arrau side-necked turtle Podocnemis expansa Hernandez and Espin. 2006. Efectos del reforzamiento sobre la poblacion de tortuga arrau en el orinoco  
Green turtle Chelonia mydas Marine Turtle Newsletter 46:1-2, © 1989 Florida (USA) Terminates 'Headstart' Program. J. Alan Huff 
Loggerhead turtle Caretta caretta Micky Soorae's reintroduction list  
Kemp's Ridley sea turtle Lepidochelys kempii Marine Turtle Newsletter 50. 1990. Guest Editorial: Is Headstarting a Viable Conservation Measure? Jack  
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Hawksbill turtle Eretmochelys imbricata Micky Soorae's reintroduction list  
Snapping turtle Chelydra serpentina Micky Soorae's reintroduction list  
American alligator snapping turtle Macroclemys temminckii Dodd and Seigel, 1991 
Eastern painted turtle Chrysemys picta picta Micky Soorae's reintroduction list  
Eastern box turtle Terrapene carolina Cook 2004. Dispersal, home-range establishment and survival of Eastern box turtles. Applied Herp 
Three-toed box turtle Terrapene carolina triunguis Rittenhouse et al. 2008. Resource selection in translocated three-toed box turtles. Journal of Wildlife  
Western pond turtle Clemmys marmorata Van Leuven, Susan, Harriet Allen, Kate Slavens, David Anderson, "Western Pond Turtle Headstarting  
  Van Leuven, Susan, Harriet Allen, Kate Slavens, David Anderson, "Western Pond Turtle Headstarting  
  Van Leuven, Susan, Harriet Allen, Kate Slavens, David Anderson, "Western Pond Turtle Headstarting  
  Van Leuven, Susan, Harriet Allen, Kate Slavens, David Anderson, "Western Pond Turtle Headstarting  
Madagascar side-necked turtle 'rere' Erymnochelys madagascariensis Micky Soorae's reintroduction list  
Sphenodontia   
Northern tuatara Sphenodon punctatus Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
  Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
Northern tuatara Sphenodon punctatus punctatus IUCN SSC Reintroduction Specialist Group Newsletter 17 
  Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
  Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
  Kimberly Miller Pers comm 30/7/08 
  Kimberly Miller Pers comm 30/7/09 
  Kimberly Miller Pers comm 30/7/10 
  Kimberly Miller Pers comm 30/7/11 
Brothers Island Tuatara Sphenodon guntheri Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
  Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
  Kimberly Miller Pers comm 30/7/08 
Lizards   
St. Lucia Whiptail lizard Cnemidophorus vanzoi IUCN SSC Reintroduction Specialist Group Newsletter 17 
    Dickinson and Fa 2000 Abundance, demographics and body condition of a translocated population of  
St. Croix ground lizard Ameiva polops Dodd and Seigel, 1991 
Sand Lizard Lacerta agilis IUCN SSC Reintroduction Specialist Group Newsletter 17 
Green lizard Lacerta viridis Micky Soorae's reintroduction list  
Whitaker’s skink Cyclodina whitakeri IUCN SSC Reintroduction Specialist Group Newsletter 17 
Robust skink Cyclodina alani Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
  Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
Macgregor's skink Cyclodina macgregori Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
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  Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
Mokohinau skink Cyclodina n.sp. Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
  Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
  Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
Marbled skink Cyclodina oliveri Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Spotted Skink Leioslospima lineoocellatum Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
Brown Skink Oligosoma zelandicum Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
Speckled Skink Oligosoma infrapunctatum IUCN/SSC/RSG/Oceania 2004 
Ornate Skink Cyclodina ornata   
Egg Laying or Suter's Skink Oligosoma suteri Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara or Towns et al. Inferring V
Fiordland skink Leiolopisma acrinasum Micky Soorae's reintroduction list  
Grand Cayman Iguana Cyclura lewisi Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Turks and Caicos Iguana Cyclura carinata Mitchell et al. Cat eradication and the restoration of endangered iguanas on Lon Cay 2002. Pp 206-212  
Allen's Cay Iguana Cyclura cyclura inornata Knapp, C.R. 2001. Status of a translocated Cyclura iguana colony in the Bahamas. Journal of Herp 
Jamaican Iguana Cyclura collei IUCN SSC Reintroduction Specialist Group Newsletter 17 
Anegada Island iguana Cyclura pinguis IUCN SSC West Indian Iguana Specialist Group Newsletter 3 
Land iguana Conolophus subcristatus Micky Soorae's reintroduction list  
Sungazer Cordylus giganteus Micky Soorae's reintroduction list  
Pacific Gecko Hoplodactylus pacificus Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Matapia Island Gecko Hoplodactylus aff. pacificus Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Duvauceli's Gecko Hoplodactylus duvaucelii Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Forest Gecko Hoplodactylus aff. Granulatus Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
Common Gecko Hoplodactylus maculatus Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Wellington Green Gecko Naultinus elegans punctatus Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Marlborough Green Gecko Naultinus manukanus Reintroduction Projects in New Zealand (http://www.massey.ac.nz/%7Edarmstro/nz_projects.htm#tuatara 
Desert gecko Teratoscincus scincus Micky Soorae's reintroduction list  
Spiny tailed lizard or "Dhub" Uromastyx aegypta Micky Soorae's reintroduction list  
Gila monster Heloderma suspectum Sullivan et al. 2004. Translocation of urban gila monsters: a problematic conservation tool. Biological  
Komodo dragon  Varanus komodoensis Micky Soorae's reintroduction list  
Desert monitor Varanus griseus Micky Soorae's reintroduction list  
Common or viviparous lizard Lacerta viviparia Marshall, 2006 
Slow worm Anguis fragilis Anson, 2006 
Snakes   
Grass snake Natrix natrix Marshall, 2006 
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Smooth Snake Coronella austriaca   
Asp Vipera aspis Micky Soorae's reintroduction list  
Virgin islands boa Epicrates monensis IUCN SSC Reintroduction Specialist Group Newsletter 17 
Indian Rock Python Python molurus molurus IUCN SSC Reintroduction Specialist Group Newsletter 17 
Burmese python Python molurus bivittatus Micky Soorae's reintroduction list  
African rock python Python sebae Micky Soorae's reintroduction list  
Antiguan racer Alsophis antiguae Daltry et al. 2001. Five years of conserving the 'world's rarest snake', the Antiguan Racer. Oryx 35. 
  Daltry 2008. Progress report on Antiguan Racer Reintroductions. 
  Daltry, pers. Comm. (WCH abstract ) 
Black racer Coluber constrictor constrictor Micky Soorae's reintroduction list  
Red-sided garter snake Thamnophis sirtalis parietalis Red-sided garter snake Relocation and Education Project Final Report Lisa Takats 2002 
Eastern milk snake Lampropeltis triangulum Micky Soorae's reintroduction list  
Eastern indigo snake Drymarchon corais couperi Micky Soorae's reintroduction list  
Hognose snake Heterodon platirhinos Plummer and Mills 2000. Spatial ecology and survivorship of resident and translocated Hognose Snakes  
Tiger snake Notechis scutatus Butler et al. 2005. Wildlife Research 32: 165-171. 
Northern brown snake Storeria dekayi dekayi Micky Soorae's reintroduction list  
Northern viper Vipera berus Micky Soorae's reintroduction list  
Smooth green snake Opheodrys vernalis Micky Soorae's reintroduction list  
Timber rattlesnake Crotalus horridus Reinert and Rupert 1999.  Impacts of translocation on behaviour and survival of timber rattlesnakes  
Crocodilians   
Orinoco crocodile Crocodylus intermedius IUCN SSC Reintroduction Specialist Group Newsletter 17 
American alligator Alligator mississippiensis IUCN SSC Reintroduction Specialist Group Newsletter 17 
Common caiman Caiman crocodilus   
Broad-nosed Caiman Caiman latirostris Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Black Caiman Melanosuchus niger IUCN/SSC/RSG Newletter 10 p15 
Slender Snouted Crocodile Crocodylus cataphractus IUCN/SSC/RSG Newletter 10 p15 
Morelet's Crocodile Crocodylus moreletti IUCN/SSC/RSG Newletter 10 p15 
American Crocodile Crocodylus acutus Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Philippines Crocodile Crocodylus mindorensis Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Siamese crocodile Crocodylus siamensis Micky Soorae's reintroduction list 
Cuban crocodile Crocodylus rhombifer IUCN/SSC/RSG Newsletter 13 
Nile Crocodile Crocodylus niloticus Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Marsh Crocodile Crocodylus palustris Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
Estuarine Crocodile Crocodylus porosus Reintroduction Practitioners Directory http://www.iucnsscrsg.org/download/reintrddirect1998.pdf 
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Gharial Gavialis gangeticus IUCN/SSC/RSG Newsletter 16 
Mugger crocodile Crocodylus palustris  Review of the reintroduction programme of the Mugger crocodile Crocodylus palustris in Neyyar  
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Table 4. Results of Artificial Refuge Checks 

 

Date Time Weather Observations Map Reference Notes 

27.05.2
008 

08.30-
9.15 

8/8, damp, recent 
rain SJ G1F   

      SAF F1F   

      SSF? F1T   

      GJ  SSM? E1T   

      SSF? E1F   

      GJ SMF mating D1Fx Slow worms left alone 

      SSM? D1T   

      SMF B1F 1 dead SJ 

      SM+S B1T   

      S2F2M A2F Smooth Newt J + 1 dead SF 

      SJ A3F   

      SF+S A3T   

28.5.08 
07.45-
10.10 8/8 v damp GJ SS D1T Couldn't mark SS 

      GS SS C1Tx   

      GJ SMF mating D1Fx SNM 

      SM B1T   

      2GJ B2Tx   

      SSF? A2T   

      G A3T Sloughing 

        A4Ty Bufo bufo 

        C2T Smooth Newt J 

      SM G3F   

      CJ SF G3T Couldn't mark lizard 

      SM G4F   

      SMF G4T   

29.5.08 
15.00-
16.30 Drizzle  SM G6T   

      GS C G8T Marked 

      SMF F8F   

        E8T Field vole 

2.6.08 08:357/8 warm+muggy GJ SS+SJ G1Tx SSNC 

      SJF? G1Tz   

      SM F1F   

      SS SMF? F1T 4 Carabus violaceus/problematicus 

      SS E1F   

      SM E1Tx   

      SF D1Tx   

      GJ SM C1Tx   

      SS SJ B1T NC 

      SS B1Ty   

      GS(~50cm) SMF B2T FNC 

      SSM A2T   

  09:40" SM A3T   

        A4Ty Bufo bufo and newt J 

        D2Fx Newt J 

      SM SF CF D8F SFNC 
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      CGF CM D8T NC 

      C E8T Basking on top NC 

      G SMF G8T NC (sloughing) 

  12:30" CF+C F8T CNC CF lost tail 

      SF F8F   

      2SJ SSF+SS G4T Only SSF 

      CM? 3SM SJ G3T CMNC 1SMNC 

  13:05" SJ G3F NC 

6.6.08 10:35
7/8 thin cloud, 
muggy GJ 2SJ G1Tx SNM 

      SJ GJF   

.     SJ SF F1T . 

      SF (G?) SM SJ F1F SJNM 

      SF SJ F1T   

      SS E1Tx   

      SF D1Tc   

      SMF D1Fx   

      SJ D1T   

      SF C1Tx   

      SSF B1Tx   

      SSM? SSF? B1Ty SSF?NM 

      SSF B1Tz   

      SSM 2SJ C? B1Ta   

  11:46" GS B1T sloughing 

      SM 2SS B2T 2SSNM 

      SJ A3T NM 

      SJ A4Tx   

        A4Ty Bufo bufo and newt J 

  12:09" 2SJ A4T 1NM 

      2SJ C? B7T 1SJNM 

        C2F VJ smooth newt 

        D2FT J smooth newt 

  13:46Rain coming   F5T J smooth newt 

      C D8T NM + Pterostichus madidius 

      SM SJ S? CMF D8F S?NM 

      SSM E8T   

      SJ F8F Pretty, dark, photo 

  15:008/8 Cloud thinning SM SSF G8T   

      G(50cm) SSM G7T Same as previous large (and unmarked) Gs in area

      SSF G6T   

      SSM G3F   

      SSM 2SSF G3T SSMNM 

      SSMF G1Tx   

9.6.08 08:401/8, whispy cloud SSF SJ G1T2 SJNM 

      SSM E1T   

        F1Tx Dead SSF 

      SSF SJ G1Tz SSFNM 

      SF D1F   

      SSM  C1Tx (small) 

  09:102/8 whispy GJ C1F   

      SJ C1T   

      GJ SMF B1Tx   
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      SSF B1T   

      SJ B2F   

      SSM A2T   

      SSF SJ A3T   

      2SS A4Tx 1SSNM 

        A4Ty Bufo bufo and newt J 

  
9:40 
(B7) 1/8 whispy       

  10:50  SSM D8T   

      2SSM E8T   

  11:02  SSM E8F   

      SSM G8F NM 

      GS(~50cm)R SSF G8T SSFNM (G about to slough? [paler markings]) Grecapture from 6.6 G7T

  11:28  SSMR G4T   

13.6.08 16:007/8, slight breeze SSF 2SJ G1Tx 1SJNM 

      SSF G1F   

      SJ F1T (+dead S) 

      2SSF E1F 1NM 

      SJ E1T   

      SF C1Tx   

      SSM R C1F remarked with pale 

      SSF SS? B1T   

      SSM B1F NM 

      SSM B2T   

      SSF SSM SJ A3T SJNM 

      SM? B7T Disappeared, just tail seen 

  17:10  SSM D1T   

        E8T Field vole 

      SSM F8F Dark S recapture? no mark 

      GS G7T   

      SJ G3F NM 

      3SJ G3T 2NM 

      2SJ G4F R? 

  17:50" SVJ G4T   

17.6.08 8.51/8 warming 2SJ G1Tx 1NM Marker Pen 

      SJ E1F   

      SF R D1Tc Pictures 

      SJ D1Ty   

      SM D1F   

  09:23  SM R C1Tx Pictures 

      GJ 2SS C1F 1SS(M)NM 

      SSM C1T   

      SM R SF 3SJ B1T SF+3SJ NM 

      2SM SF B1Fz raised middle felt first obs. 

      2SJ B2F 1NM 

  09:501/8 warm SSJ/SSM? R B2T   

      SF R A3T Dark (dark marks visible?) 

  10:092/8.   B7   

  10:30  G(~1m est.) D2F NM Basking on top Only tail (large) seen.

  10:433/8 cotton clouds   E2   

  11:237/8 very thin SSF? D8T FV 

  11:34  SJ(l) E8T Pterostychus madidus 
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      SM R G8T   

  12:00Breeze SM G4T   

20.6.08 11:10
8/8 thin cloud, 
breeze GJ SJ G1Tx   

      SM SSM E1T   

      SF SSM E1Tx   

      2S mating SJ D1F NM 

      SFR2 SJ C1Tx Photos of all marks for comparison 

      2GJ SM SSF SSM C1F   

      SM C1T   

  11:54  SJ B1Fx   

      SM 2SF? SF SJ B1T 2SF?+JNM 

      SF B1F   

      2SJ B1Tz 1NM 

      GJ 2SJ SM SSM B1Fz GJ+2SJNM 

  12:10  SSM B2T   

      2SSM SSF SJ B2F 1SSM+SSFNM 

      SSM A2T   

      SF 2SJ A3T 1SJNM (SF Dark) 

      2SJ A4Tx 1NM 

        A4Ty Bufo bufo 

  12:35Cloud thickening SM SJ C B7T CNM 

      CM SJ  G3T SJNM 

  13:22  CM G6T NM 

        G7T Field vole 

      SMR2 G8T   

      SF G8F   

  14:00Turning muggy   D8F Field vole 

24.6.08 08:450/8 warm GS GJ SSM G1Tx GJNM New marking system: 1 marker pen mark per capture

      SSF E1T   

      2SJ E1F NM 

      GJ SSF? SM C1F SSF?NM 

      SJ B1Fx   

      2SSM SSF SJ B1T SJNM 

        B1Ty Field vole 

      2SF SM B2F   

      SSM B2T   

      SM SF SS? A3T SS?NM 

  09:40    A4Ty Bufo bufo 

  10:03    C3 3 Smooth Newt Juveniles 

      SSM F8F   

      SF G8F NM 

  10:48    G7T Field vole 

  11:101/8 v warm   G5   

27.6.08 09:245/8 cotton clouds SSF SJ G3T SJNM Reverse 

        G7T Field vole 

      SSF G6T   

      SM G8T   

      SSF G8F   

      SJ E8T   

  10:448/8 blanket cloud CF? C2F NMNP Smooth Newt Juvenile 

      SJ A4T   
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        A3T Dead SF 

      SSM B2T   

  11:35
Cloud thickening, 
wind SM 2SJ B2F SM+1SJNM 

        B1Fz GJ Skin 

  11:50Spitting GJ SSMR SSM SJ B1T Non-R SSMNM SSMR marked with nail varnish only

      SMR SJ B1Tx SJNM 

      SJ B1Fx   

  12:02Not spitting GJ 4SF 3SM C1F 3SMNM 

      2SM 1SJ C1Tx   

      SM SF SSM SJ D1Ty SMNM 

      2SJ  D1F 1NM (hatchlings) 

      SJ E1F NM 

      SF E1T   

      SJ G1Fx   

      SJ G1F   

  12:29
8/8 breeze + 
muggy SM SJ G1Tx SJNM 

30.6.08 08:45
1/8 light breeze, 
lovely       

  08:58  SSM E1F   

      2SJ SM D1F 1SJNM 

      SF C1Tx   

      SJ C1F   

      SM SF SJ B1Tx   

      SJ B1Fz   

      SSM SS? B2T SS?NM 

  09:30"   B7   

        C3T 4 Smooth Newt Juveniles 

        C2F Smooth Newt Juvenile 

        D2F/T Abax paralellepipedus! 

  09:533/8 cotton   D2T 4 Smooth Newt Juveniles 

        E2F 5 Notiophilus spp. 

  10:554/8 cotton SJ D8T   

      SF E8T   

      C F8T NMNP 

      SM 2SF G8T 1SFNM 

  11:406/8, cooler   G5F Mouse (larger than Mus musculus?) + Carabus violaceus/problematicus

4.7.08 08:20
3/8 thin cloud, 
cool   G1Tx 3 mice 

      SJ G1T   

      SJ D1Ty NM 

      3SJ D1F 2NM 

      SM SF C1Tx   

  08:47Sun out, warming SF B1Tx   

      SJ B1Fx   

      GJ SM B1Fz SMNM 

      SF SJ B2T SJNM 

  09:08
Warmer, cotton 
and whispy   A5T Field vole 

            

  09:29    B3F Smooth Newt Juvenile 

  09:39    E2T mouse (larger) 
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        E2F Ground beetles (photos) 

      SM SF G8T   

  10:44  SF SSM G3T   

8.7.08 12:00
5/8 warm, breeze, 
cotton SM SF G1Tx Photo pattern recognition of slow worms and common lizards

        G1T 4 mice 

      SF SJ F1F SJNM + Carabus violaceus/problematicus

  12:287/8, cooler 2SF D1F   

      2SM SF C1Tx 2SMNM 

      GJ 4SF SSF 2SM C1F 1SM 2SF SSFNM 

      SF B1Tx   

      2SF SSM B1Fx SSMNM 

  13:005/8 " GJ B1T   

      3SF 2SM B1Fz 2SF 2SMNM 

      SSM SJ B2F SJNM 

  13:15  SSM B2T   

    Brief shower   A5T Rodent (+nest of FV) 

  13:504/8,   C2F Smooth Newt Juvenile 

      SJM F6T +G70-80cmNMNP 

      SSF CF? D8F CNM (photo) basking on top 

  15:104/8 whispy+cotton C 2SF D8T CNMNP 1SFNM 

        C8F 2Field voles 

        E8T Field vole 

      SF F8F   

      SM G8T   

      SF G6T NM 

  15:484/8 cotton       

11.7.08 11:007/8 cotton SSM G1Tx   

        G1T 4 mice 

      SJ F1F   

      2SSM  F1F Stag beetle F 

        F1Tx Carabus violaceus/problematicus 

      SF 2SJ D1F 2SJNM 

      3SF C1F 1NM+1SJ Dead 

      SJ C1T   

      GJ SF B1Tx   

      2SF B1Fx   

      GF~90-100cm 2SJ B1T 1SJNM G gravid or just fed (60 sub caudal scales)

  12:00
6/8 some thicker 
cloud GSF~50cm S? B1Ta S?NM (60 sub caudal scales) 

      SSM B1Fz   

      SSM B2F   

      SSF B2T   

  12:09  2SSF A2T 1NM 

      SF A3T   

  12:35    B7T Pterostychus madidus 

        B3F Carabus violaceus/problematicus 

  13:008/8 spitting CM? D3F Photos and marker pen 

  13:117/8   E2F Carabus violaceus/problematicus 

        E2T Carabidae 

  13:377/8 windy SSM F3Fx   

  14:17  SSM SSF D8F MNM 

      SF SSF C G6T CNM SSFNM 
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      SF G3T   

  15:246/8 SM G5F   

14.7.08 08:501/8 cotton hot 2SJ G1Tx Taking Aline out 

      SS? F1F   

      SSM 2SJ E1F 2SJNM 

      SM SSM SS? D1Tz mouse SS?NM 

      2SJ D1F 1NM 

      GJ SJ 2SSM C1F SJ tail lost (Aline) 

  10:15" SF SJ  B1Tx SJNM 

      SSF 2SJ B1T   

      SSM B2F NM 

  11:05  SJ  A2T   

      SF A3T   

        B3F Smooth Newt Juvenile 

  12:502/8 cotton v hot SSM SJ E8T SJNM 

        G5Fx mouse 

  13:255/8 whispy carpet     End 

17.7.08 18:23
8/8 threatening 
rain SSF 2SJ G1Tx not marking Slow Worms due to critically

      2SSF C1F   

      SF SJ B1Tx   

      SSF B1Fx   

  18:45    B1Ta Field vole 

    
Spitting, 
darkening SM 2SF B1Fz   

    Not spitting SSM B2F   

        A3T Another dead SF (now 2. Why?) 

      SJ A4Tx   

        A5T Field vole 

  19:23Dusky,  GS C2F   

  20:107/8 SSM SSF SJ F8F   

        G7T Field vole and litter (at least 2) 

  20:35Twilight     End 

23.7.08 08:508/8, warm 3SJ G1Tx 3SJNM Aline 

        G1Tz mouse 

  09:248/8 1SAM 2SJ E1F 1SJNM 

  09:46  1SJ D1Ty   

      1SJ D1F NM 

  09:57  GJ 1SJ C1Tx 1SJNM 

  09:59      GJ skin on path 

      1SAF 2SSA 1GJ C1F gravid SF? 

  10:30  1SAF 1SJ B1Tx SJNM 

      1SAF B1Fx   

  10:47  2SSAM 3SJ B1T 1SSAM 3SJ NM 

  11:02  2SJ B2F 1SJNM 

  11:21  1SM 1S? 2GJ A2T 2SNM 

      1G (~80cm?) A5T NM 

  11:477/8 v humid   A7T mouse 

    7/8 cottony   B3T 3 Smooth Newt J 

        D3Fy nest with 5 small voles 

  14:487/8 SSAF SSAM 2SJ 1SF F8F 2SJ 1SSAF NM 

  15:306/8 1SF G3F   

  15:485/8     End 



 99 

25.7.08 14:45       Start 

  15:00
4/8 thin/whispy 
cotton GJ SJ SSF C1Tx GJ SJ NM 

      G ~60cm B1Fz   

  15:20  SJ B2F   

      GJ A2T   

      G 60-70cm A3T   

      SJ A4Tx   

  16:564/8 cotton SJ E8F   

      2SF SSF F8F   

  17:30  SF G3F   

28/07/0
8 8153/8 cool breeze    START Aline 

  841    D1Tz Mouse 

  842    D1Tx Mouse 

  8523/8 very warm 1SJ D1F   

  900sunny and hot 3SF 1SM C1Tx 2SF NM 

  910Hot hot hot 1SF C1T   

    very hot 2SJ 1SSAF B1T 2SJ NM 

  936  1SJ B2F 1SJ NM 

    Hot and sunny 1SJ 2SM A2T 1SJ 2SAM NM 

  1009  1SJ B7T   

  1050      FINISH 1
st
 HALF 

  12202/8 as hot as hell     FINISH 

1.8.08 10:204/8 mild->warm   G1Tz mouse 

        F1Fz Carabus violaceus/problematicus 

  10:40
7/8 cooler, cool 
breeze 2SSF S? GJ C1Tx 1SSF S? GJ NM 

      SF B1Tz   

      SF 3SJ B1T 3SJNM 

  10:536/8 SF (?) B1Fz   

      SJ A2T   

  11:14

7/8 thick cloud, 
windy, spots of 
rain SJ B7T   

  11:306/8   B3F Smooth Newt Juvenile 

        C3T mouse 

        C3Tx Field vole 

        C2T Field vole 

  12:39
5/8 cotton, windy, 
warm   E8T 2 field voles 

      SF F8F gravid? 

  13:077/8, warm     End 

04/08/0
8 852

3/8 fresh cool 
breeze        

  931with the sun        

  947ground very wet 1GJ 2SF(G) 1SSAM C1Tx 1SSAM NM 

      1SSAM 1SSAF 1SJ A2T ALL NM 

  11025/8   D3Fy WOOD MOUSE 

  1110  FINISHING FIRST HALF E2T NEWT 

  1129  STARTING SECOND HALF     

  12006/8 very warm 1SSF E8T WOOD MOUSE 

      1SJF 1SF 8FF ALL NM 

  12308/8 raining 1SSAF 2SJF G3T 2SJ NM 
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6.8.08 10:458/8 muggy   G1T mouse Gillian 

      SSM G1F   

        G1Tz mouse 

        G1Ta mouse 

      SJ E1F   

        E1Tx Carabus violaceus/problematicus 

        D1Tx mouse 

      SSM D1Tc   

      2SF(1G) 2SSM SJ C1Tx 1SSMNM 

      SSF SJ SF C1F   

  11:04  SSM C1T   

      2SF SJ B1Tx   

      GS 2SJ B1T   

      SF SM SJ B1Fz   

      C CJ B2Tx NMNP 

        B2T Smooth Newt Juvenile 

  11:207/8 SM SJ A2T   

  11:55
7/8 turning 
cottony CJ C3T NMNP 

      CJ C2T NMNP 2 field voles 

      CF D2FT Pterostychus madidus and tiny Bembidium

      CF? D3Fy NMNP 

  13:25  SM F6T   

  13:408/8 SSF D8T   

        E8T Field vole 

      SF SSF SJM F8F   

      SSF F8T NM 

  14:057/8 cooling G(S?)F? 57cm G8T tail bitten 

  14:14  SSF G6T   

  14:38    G6F Field vole 

 

 

Table 5. Results of Line Transects 

 

Date Time Weather Observations Map Reference 

29.5.08 
14:30-
15:00 Light drizzle 4 common lizard, 3 females? 1 ? Logs opp. Dulverton 4 NM 1 NP 

      
4 common lizard, 1 male, 1 female, 2 
? WWF 1 mark, male 

      5 common lizard, 1 male, 4 female Dulverton 2 marks, 1 male, 1 ? 

2.6.08 11:30 
7/8 warm + 
muggy 1 common lizard, male Dulverton recapture, male, NM 

      5 common lizard, 3 male, 2 female WWF NM 

6.6.08 14:00 
8/8, rain 
coming.. 3 common lizard, 2 male, 1 ? Dulverton 1 NM,NP 

      
4 common lizard, 2 male (1?), 2 
female (1 gravid) Logs opp. Dulverton 2FNM, 1MNC,NP 

      3 common lizard, 2 male, 1 female WWF 1MNM 

9.6.08 10:00 
1/8, whispy 
cloud 1 common lizard, male Dulverton   

13.6.08 01:15 2/8, warm day 2 common lizard, 1M, 1FR Dulverton NM 
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17.6.08 10:50 
3/8, warm, 
cotton clouds 1 common lizard, male Dulverton recapture 

      1 common lizard, female WWF NM 

20.6.08 14:00 4/8 sunny spells 3 common lizard, 1 male 
Barbed wire reels 
near G7 NM (very quick) photo of one

      1 common lizard, female Dulverton NM NP 

      2 common lizard, 1 male, 1 female WWF 1NM NP 

24.6.08 10:00 1/8 v warm 1 common lizard, male? 
3rd bridge of Wildside 
(C2) Dark, black spots, sligh

27.6.08 10:00 6/8, damp 1 common lizard, female? 
Barbed wire reels 
near G7 NM Photo 

  10:30 8/8, 1 common lizard, male Dulverton NM Photo 

30.6.08 10:30 4/8, 
3 common lizard, 2 male, 1 gravid 
female? Logs opp. Dulverton NM Photo 

8.7.08 14:30 3/8 1 common lizard, male Logs opp. Dulverton NM Photo 

      
4 common lizard, 2 male, 2 gravid 
females Dulverton 2MNM 

  15:40 4/8 1 common lizard, male 
Barbed wire reels 
near G7 NM Obscured photo 

  16:20 6/8 1 common lizard, male Wildside first bridge (photo ID of ventral scales)

      1 common lizard, male Wildside third bridge (photo ID of ventral scales)

11.7.08 13:20 7/8 windy 1 common lizard, male Wildside, first bridge   

  13:50   1 common lizard, male? Pond Zone NM Photo 

  12:30 2/8 cottony v hot 1 common lizard, gravid female Logs opp. Dulverton   

      
3 common lizard, 2 gravid females, 1 
male? WWF 2GFNM 

23.7.08 14:25 7/8 cottony 
2 common lizard, 1 gravid female, 1 
green male? Logs opp. Dulverton NM 

      3 common lizard Dulverton NM 

  14:37   1 common lizard, male WWF   

  14:56   1 common lizard On pole just after F8F NMNP 

  15:50   1 common lizard, male? Pond Zone NMNP 

  15:56   1 common lizard 
Bridge opposite 
Wetland Living   

25.7.08 16:37 4/8 cotton 1 common lizard, male WWF NM 

6.8.08 11:30 7/8 1 common lizard Tubing in A3 NM 

  12:14   1 common lizard, male Wildside, fourth bridge NM 

      2 common lizard, 2 gravid female Wildside, third bridge 1NM 

  13:20   3 common lizard, juvenile By path in F5 NMNP 

12.8.08 13:45   1 common lizard, juvenile Wildside, third bridge   

15.8.08 14:30 3/8 1 common lizard, juvenile 
E8 (behind wader 
scrape hide) NMNP 

17.8.08 13:55   1 common lizard, juvenile Wildside, third bridge Recapture 

      4 common lizard, large juveniles 
C3, first anthill by side 
of path   

      
2 common lizard, 1 subadult (green 
tail) 1 juvenile 

C3, second anthill by 
side of path   
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Table 6. Results of Public Survey 

 

Date (of sighting) Time Species Location Name 

Early May 16:00 Grass snake Staff car park Demian Lyle 

2.6.08 14:00 Common lizard Logs opposite Dulverton Demian Lyle 

Last year   Common lizard 
Path between Peacock tower and scrape 
hide (anthills) D.Scott 

4.6.08 AM Grass snake Resevoir Lagoon   

5.6.08 11:00 Grass snake 
Channel from Peacock Tower to Sheltered 
Lagoon GNP 

7.6.08 16:30 Grass snake Resevoir Lagoon Liz Arnold 

7.6.08 14:30 Grass snake World Wetlands Africa Peter Day 

8.6.08 13:30 Grass snake Lake North of Rattie's Last Stand JM 

30.6.08 15:30 Grass snake Resevoir Lagoon ARG 

2.7.08 15:00 Grass snake Swimming in Reedswamp (SW Asia) P Tarbox 

4.7.08 15:55 Grass snake Entrance Lake (Café terrace) ARG 

5.7.08 14:15 Grass snake Swimming in water near Pond Zone (2ft) Angus Innes 

7.7.08 15:30 Common Lizard Dulverton Fence, log piles, x3 WWF hide ARG 

8.7.08 PM Common lizard x4Dulveron, x5 WWF ARG 

10.7.08   Grass snake (A) In front of Observatory John Arbon 

11.7.08 AM Common lizard Between café terrace and Duck Tales ARG 

11.7.08 15:45 Grass snake Sheltered Lagoon    

12.7.08 11:30 Slow worm Between WWF and corner to Peacock P Gregory 

12.7.08 08:55 Grass snake SW Asia Reedswamp Idris Bhatti 

12.7.08 04:48 Common lizard Duck tales wall, carpet Idris Bhatti 

13.7.08 12:30 Common lizard Pond Zone Bill Potter 

14.7.08   Grass snake Under seed shed >2ft IWC 

16.7.08 14:00 2 Grass snakes Sheltered Lagoon, East ACS 

20.7.08 16:45 Grass snake Swimming in Wildside Richard Roper 

21.7.08   Grass snake Entrance Lake (eating marsh frog) John Arbon 

21.7.08 13:00 Grass snake Swimming in Wildside Liz Pedley 

22.7.08 14:00 Grass snake Swimming in Wildside   

25.7.08 13:45 Common lizard Log Pile near sustainable gardens Tom Haylock 

26.7.08 15:22 Slow worm In 'get down and dirty' worm cupboard   

28.7.08 15:45 Grass snake Entrance Lake ARG 

2.8.08 12:00 Common lizard (2J) Boards by side of WWF L Arnold 

7.8.08 14:45 Grass snake (J) Basking over small pond in Wildside Gill Marshall 

12.8.08 15:30 Grass snake (A) 660mm Near Pond Zone John Fish 

15.8.08 16:00 Common lizard Railings near Willow section (near Yurt) M. Nightingale 

23.8.08 AM Common lizard Log piles, Dulverton ARG 
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Figure 31. Poster put up at Exit to the London Wetland 

Centre  
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** Have you seen t his Rept ile? **

If you have seen any of these reptile 
species, either on or off site, please 
write where and when on the sheet 
below. This will contribute towards 
my Imperial College Conservation 
Science MSc thesis looking into the 
factors determining success/failure in 
reptile reintroduction projects

• Grass snake (Natrix natrix)

• Common lizard 

(Lacerta viviparia)

• Slow worm 

(Anguis fragilis)

Thanks for reading my ranting 


