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Re-introduction of Pitcher’s thistle at Illinois 
Beach State Park, Illinois State, USA  
 

Marlin Bowles1, Kayri Havens2, Tim Bell3 & Pati Vitt 4 
 

1 - Conservation Biologist, Morton Arboretum, Lisle, IL, USA 
(mbowles@mortonarb.org)  

2 - Director, Plant Science and Conservation, Chicago Botanic Garden,  
Glencoe, IL, USA (khavens@chicagobotanic.org) 

3 - Professor of Botany, Biological Sciences, Chicago State University,  
Chicago, IL, USA (tbell22@csu.edu) 

4 - Conservation Scientist, Chicago Botanic Garden, Glencoe,  
IL, USA (pvitt@chicagobotanic.org) 

 
Introduction 
Pitcher’s thistle (Cirsium pitcheri) occupies western Great Lakes shorelines and 
is listed by the U.S. Fish and Wildlife Service as Threatened. C. pitcheri 
colonizes upper beaches, foredunes and blowouts maintained by cyclic natural 
disturbance processes. Because this short-lived monocarpic species does not 
spread vegetatively, recurring cohort establishment by seedling recruitment is 
required to maintain populations. Natural populations of this species occur in the 
states of Michigan, Indiana and Wisconsin, but it was extirpated from Illinois in the 
early 1900s. Our oldest re-introduction is at Illinois Beach State Park, some of the 
last protected dune habitat in Illinois. The fundamental theme of our research is to 
understand the interplay of demography and genetics in population persistence 
by comparing long-term dynamics of natural and experimentally restored plant 
populations. Our data set includes long-term data (up to 18 years) for both 
restored and natural populations of Cirsium pitcheri.  
 
Goals 
• Goal 1: With federal listing and 

recovery planning, the re-
introduction at Illinois Beach 
State Park became an 
important opportunity to test 
whether the species could be 
successfully restored, thereby 
improving its population status 
and reversing its extirpation in 
Illinois. 

 
Success Indicators 
• Indicator 1: Positive population 

growth rate, as indicated by 
population viability analysis 
(PVA), and occupation of 

Close up view of Pitcher’s thistle  

(Cirsium pitcheri) © Martin Bowles 
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available habitat. 
 
Project Summary 
Protection of a large portion of the Illinois 
shoreline as a state park provided the only 
remaining Illinois dune system where Cirsium 
pitcheri restoration could be tested (Bowles et 
al., 1993). Because C. pitcheri persists as 
metapopulations, re-introduction into multiple 
habitats was required (McEachern et al., 
1994).  Illinois Beach State Park is located on a 
low (up to three meters of relief) narrow (1.5 km 
wide) sand deposit that extends for over 20 km 
along the Lake Michigan shoreline. The 
shoreline is dynamic, with sediment transport 
southward by the longshore current; former 
beach ridges form a compressed dune field 
north of the Dead River and a more widely 
spaced dune ridge and swale system south of 
the Dead River. In a detailed study, secondary 
dunes south of the Dead River were found to 

replicate appropriate habitat for this species and appeared to be free from 
shoreline erosion and recreational impacts (Bowles, 1991 & Bowles et al., 1993). 
This area was recommended to the Illinois Endangered Species Protection Board 
as an initial re-introduction site for Pitcher's thistle (Bowles, 1991). To meet meta-
population requirements dunefield habitat north of  the Dead River was also 
recommended for re-introduction of this species; however, this area has greater 
shoreline erosion than south of the Dead River  (McEachern et al., 1994).  
 
Major difficulties faced 
• Finding sufficient funding to support the project. 
• Collecting sufficient numbers of propagules. 
• Developing propagation and restoration techniques. 
• Altered shoreline processes limited restoration. 
 
Major lessons learned 
• A long time period required for natural recruitment. 
• Slow growth rate of population. 
• Vital rates of transplants and naturally recruited plants differ. 
 
 
 
 
 
 
 
 

Pitcher’s thistle on shoreline 

habitat © Martin Bowles 
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Success of project 

 
Reasons for success/failure: 
• Population is demographically unstable due large annual variation in 

population numbers and recruitment. 
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Bowles, M.L. (1991) Illinois Reintroduction Plan for the Federally Threatened 
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Experimental introductions of Florida ziziphus on 
Florida’s Lake Wales Ridge, USA 
 

Carl W. Weekley1 & Eric S. Menges2 
 

1 - Research Assistant V, Plant Ecology Lab, Archbold Biological Station,  
P.O. Box 2057, Lake Placid, FL 33862, USA (cweekley@archbold-station.org) 

2 - Senior Research Biologist, Plant Ecology Lab, Archbold Biological Station,  
P.O. Box 2057, Lake Placid, FL 33862, USA (emenges@archbold-station.org) 

 
Introduction 
Florida ziziphus, Ziziphus celata (Rhamnaceae) Judd and D. Hall, is listed as VU
-D1 (vulnerable to extinction due to a population <1,000 mature individuals) by the 
IUCN (World Conservation Monitoring Center, 1998). It is also listed as 
Endangered by the US Fish and Wildlife Service (USFWS, 1999) and by the state 
of Florida (Coile & Garland, 2003). A thorny, multi-stemmed clonal shrub to 2 m in 
height, Florida ziziphus is known from fewer than a dozen populations along a 45 
km stretch of the Lake Wales Ridge, an area renowned for its many narrowly 
endemic plants. All known populations occur in pyrogenic xeric uplands, but most 
of these sites have been converted to cattle pastures.  
 
Only two populations are publicly protected. Florida ziziphus is self-incompatible 
(Weekley & Race, 2001) and genetically depauperate (Godt et al., 1997 & 
Weekley et al., 2002). Most populations consist of a single genotype. Altogether, 
wild populations comprise <30 genotypes and only two mating types. Due to its 
incompatibility system and the distance between populations, most populations 
are self-sterile. Historic Bok Sanctuary, an affiliate of the Center for Plant 
Conservation, maintains a multi-genotype ex situ population that has produced 
several thousand fruits since its establishment in 1989. 
 
 

Goals 
• Goal 1: Establish 
demographically viable, genetically 
diverse, and sexually reproducing 
populations in appropriate habitat 
on protected sites. 
• Goal 2: Increase understanding 
of the microhabitat requirements 
and autecology (e.g. fire ecology). 
• Goal 3: Maintain and strengthen 
collaborations with Historic Bok 
Sanctuary (ex situ population is 
source of propagules for 
introductions), Florida Museum of 
Natural History’s Laboratory of Florida ziziphus (Ziziphus celata) 
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Molecular Systematics and 
Evolutionary Genetics (genetic 
analysis is critical component of 
introductions), other 
researchers who contribute to 
our understanding of the 
biology of Florida ziziphus, and 
private and government agency 
land managers. 

 
Success Indicators 
• Indicator 1: Transplant survival 

rates >70% for introduced 
potted plants. 

• Indicator 2: Seed germination 
rates >10% for introduced 
seeds. 

• Indicator 3: Flowering by individuals of multiple mating types. 
• Indicator 4: Production of viable fruits within introduced population. 
 
Project Summary 
Feasibility: Florida ziziphus is known exclusively from pyrogenic xeric upland 
sites that historically supported longleaf pine (Pinus palustris)-wiregrass 
(Aristida stricta var. beyrichiana) sandhills. Most of the endemic-rich sandhill 
habitat on the Lake Wales Ridge was lost to citrus and cattle ranching decades 
ago and the remainder has been degraded by decades of fire suppression. 
Genetically depauperate remnant populations of Florida ziziphus occur primarily 
in privately owned cattle pastures. Restoration of viable populations requires the 
introduction of genetically diverse cross-compatible mating types to protected 
sites containing fire-maintained sandhill habitat. Since 2002, we have carried out 
two major introductions, comprising 430 potted transplants and 4,728 seeds.  
 
Each introduction was designed as an experiment to evaluate the relative efficacy 
of transplants vs. seeds in the establishment of new populations, to investigate 
the microhabitat requirements of transplants, seeds and seedlings, and to explore 
the performance of propagules representing different maternal lineages. Here we 
compare 1) the establishment rates of transplants vs. on-site seedlings in the two 
introduction sites, and 2) the vital rates of transplants and seedlings in the two 
sites. 
 
Implementation: In June 2002, we introduced 144 two to three year old potted 
plants and 1,728 seeds to the Lake Wales Ridge National Wildlife Refuge (Carter 
Creek). Equal numbers of transplants and seeds were introduced into each of 36, 
5 m radius plots representing three experimental treatments: burn-only, chainsaw 
felling of subcanopy followed by burning (saw-and-burn), and an untreated 
control. Thus, introduction plots contained a range of microhabitat conditions 
defined by the percentage of subcanopy shade, litter, bare sand, and co-occurring 

Planting Florida ziziphus 
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shrub cover. The second experimental introduction was carried out in June 2005 
at The Nature Conservancy’s Tiger Creek Preserve. Into five sandhill sites 
representing a range of habitat quality from “good” to “poor”, we transplanted 286 
1 - 2 year old potted plants and sowed 3,000 seeds. Habitat quality was defined 
by TNC land managers based on widely used criteria for sandhill restoration, 
including an open subcanopy, low shrub cover, extensive graminoid cover, and 
high herb diversity.   
 
Post-introduction monitoring: Introduced transplants were monitored at least 
quarterly for the first year and at least annually thereafter; seed arrays, each 
containing 24 seeds, were monitored at least monthly for four to six months for 
seedling emergence.  
 
Transplants vs. seeds as effective propagules for introduction: Transplants 
outperformed seeds as effective propagules in both the Carter Creek and the 
Tiger Creek introductions. At Carter Creek, cumulative transplant survival 4.5 
years post-introduction stood at 76.4%, while the 1,728 introduced seeds resulted 
in only three surviving seedlings, an establishment rate of 0.17%. At Tiger Creek, 
two years post-introduction, cumulative transplant survival was 72.4%. The 3,000 
seeds yielded 47 seedling survivors, a 1.57% establishment rate. Thus, despite 
the greater expenditure of time and effort required to produce transplants, their 
greater survival rates make them the propagule of choice in introductions. 
However, direct seeding is still important because seeds are easy to introduce 
and they may provide critical data on the germination ecology of Florida ziziphus. 
Raising seedlings ex situ is troublesome, despite higher germination rates, 
because nursery-grown seedlings suffer high mortality. 
 
Vital rates of transplants and seedlings in contrasting sites and microsites: 
Cumulative transplant survival was higher at Carter Creek after 4.5 years (76.4%) 
than at Tiger Creek after two years (72.4). Annual transplant survival also differed 
dramatically at the two sites, averaging 94.8 ± 3.3% Carter Creek, and 74.1± 
4.5% at Tiger Creek. However, transplants at Tiger Creek experienced greater 
growth than those at Carter Creek. Surviving Tiger Creek transplants gained a 
median of 3.25 cm in height, a 40.8% increase in <2 years, while growth a Carter 
Creek was negligible (median of 0.5 cm, a 1.6% increase) after 4.5 years. 
However, cumulative transplant survival has been >60% in all sites, suggesting 
that Florida ziziphus has broader habitat tolerances than previously thought. Seed 
germination percentages differed only marginally at the two sites (χ2 = 4.062, df = 
1, p = 0.044). It was slightly higher at Tiger Creek (4.8%) than at Carter Creek 
(3.6%). Seedling survival at the two sites differed significantly two years post-
sowing (χ2 = 15.766, df = 1, p < 0.001), however; it was almost five times greater 
at Tiger Creek (32.4%) than at Carter Creek (6.5%). Tiger Creek seedlings 
averaged 6.2 ± 3.9 cm in height 15 - 18 months post-germination (range 1.4-20.5 
cm), while after 4.5 years Carter Creek seedlings averaged 9.0 ± 2.0 cm (range 
1.0-11.0 cm). Thus, while transplant survival was higher at Carter Creek, both 
seed germination and particularly seedling survival were higher at Tiger Creek. In 
addition, both transplant and seedling growth at Carter Creek were negligible 
compared to Tiger Creek. These differences may reflect difference in the quality 
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of available propagules or of difference in the quality of introduction microsites. 
 
Major difficulties faced 
• Paucity of genetic variability and mating types within extant populations may 

constrain seed production and subsequent seedling recruitment. 
• Propagating new genotypes from seeds is slow and uncertain due to low rates 

of seed germination and high rates of seedling mortality. 
• Transplant shock and animal disturbance are threats to introduced plants. 
 
Major lessons learned 
• Transplants are more successful than seeds as introduction propagules 

because of high transplant survival rates (>75% one year post-introduction), 
low seed germination rates (<5%), and low seedling survival rates (<35%). 

• High rates of transplant survival in a range of microhabitats suggest that 
Florida ziziphus is more tolerant of shade and competition than previously 
thought. 

• Multi-disciplinary collaboration among conservation ecologists, geneticists, and 
land managers is critical in ensuring a scientifically sound and successfully 
implemented introduction strategy. 

 
Success of project 
 

Reasons for success/failure: 
• Transplant survival >70%, but 4.5-year old transplants have not grown. 
• Seed germination and seedling survival have been lower than projected, but 

most surviving seedlings have shown steady growth. 
• Introductions have increased our understanding of microhabitat requirements 

and autecology of Florida ziziphus. 
• Introduced plants have not yet flowered, so we cannot assess whether 

populations are reproductively viable. 
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Conservation and re-introduction of the tiger 
orchid and other native orchids of Singapore 
 

Tim Wing Yam  
 

Senior Researcher, National Parks Board, Singapore Botanic Gardens, 1 Cluny 
Road, Singapore 259569 (yam_tim_wing@nparks.gov.sg)  

 
Introduction 
Singapore consists of a main island and many offshore islands making up a total 
land area of more than 680 km2. Although Singapore is a modern city, there are 
many interesting types of natural habitats. In the heart of the main island is a 
primary rainforest and freshwater swamp forest. In addition, some mangrove also 
remain. The other habitats consist of secondary forests, shrub, grasslands and 
urban parks and fields. Some 221 species of native orchid have been recorded in 
Singapore. However, about 170 orchid species are already considered to be 
extinct and only four are viewed as common. Our orchid conservation program 
aims to monitor these species and to attempt  to explore ways to conserve their 
germplasm and to increase their number for subsequent re-introduction into 
appropriate habitats, parks and roadside. So far, we have successfully  re-
introduced, Grammatophyllum speciosum, Bulbophyllum vaginatum and 
Bulbophyllum membranaceum.   
 
Goals 
• Goal 1: To explore ways to conserve their germplasm.  
• Goal 2: To increase their number for subsequent re-introduction into 

appropriate habitats, parks and roadside.  
• Goal 3 To share our experience with others.  
 
Success Indicators 
• Indicator 1: To carry out 

research to develop 
methods to propagate the 
species. 

• Indicator 2: To re-introduce 
the species successfully. 

• Indicator 3: To disseminate 
the know how through 
publications and 
presentation at international 
and conferences. 

 
Project Summary 
A comparison of  habitats in the 
Island 150 years ago with Close up of tiger orchid  

(Grammatophyllum speciosum) 
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today, shows that most of the mangrove 
and marshy areas have been replaced by 
industrial estates or residential areas. 
Forest and mangrove areas such as those 
at Choa Chu Kang, Jurong, Ang Mo Kio 
and Serangoon, where native orchids used 
to thrive, no longer exist. Native orchids of 
Singapore are seriously endangered. In 
1998, about 221 species of native orchid 
were recorded in Singapore (Keng et al., 
1998). However, based on lists in a 
preliminary report on the conservation 
status of plants native to Singapore (Ng and 
Wee, 1994 & Tan, 1995), about 170 orchid 
species are already considered to be 
extinct and only four are viewed as 
common. The remaining are placed within 
the “Endangered”, “Vulnerable” and “Rare” 
categories or have an indeterminate status. 
This means that more than 90% of the 
native orchids in Singapore are either 
endangered, vulnerable, rare or extinct.  

Therefore an orchid conservation program was initiated to monitor these species 
and to attempt  to find  ways and means to conserve their germplasm and to 
increase their number for subsequent re-introduction into appropriate habitats in 
the nature reserves, parks and roadside trees. First, we want to propagate the 
species vegetatively and by in vitro culture. To increase the population of some 
of the rarer species, they will either be selfed or sibbed, seeds are germinated in 
vitro (Yam & Weatherhead, 1988) and seedlings are introduced back to nature. 
So far, we have managed to propagate several species and have introduced 
three species, Grammatophyllum speciosum, the tiger orchid, Bulbophyllum 
vaginatum and Bulbophyllum membranaceum, back to the nature areas in 
Singapore. 
 
Mr H. N. Ridley, a Director of the Gardens recorded that the tiger orchid was 
found in the wild in Toas (Tuas) and Pulau Ubin in 1900 (Ridley, 1900). 
Unfortunately, naturally occurring plants are now extinct. A few years ago, a tiger 
orchid in the Gardens flowered and was self-pollinated. The huge seedpod was 
harvested seven months later. Seeds germinated one month after being sown on 
Knudson C (Knudson, 1946) medium. After 12 months in the laboratory, the 
seedlings were planted out in the nursery. Since the tiger orchid occurred 
naturally in Pulau Ubin, the first batch of seedlings was re-introduced there in July 
1999 when they were 26 months old and about 15 - 20 cm tall with 5 - 6 leaves.  
They were affixed on durian, rambutan, mango, Angsana, Tembusu and rain 
trees. Seedlings were also planted on trees in the Gardens, around  the Visitor 
Centre at the Bukit Timah Nature Reserve, and in the Orchard Boulevard area in 
the heart of the city. With experience from the initial trials, we decided to introduce 
seedlings to the Bukit Batok Nature Park in the beginning of 2001. This time, the 

Arrow showing tiger orchid 

planted on a tree in Singapore 
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seedlings were more mature, 
about 30 - 40 cm tall with 16 - 20 
leaves. They had at least three 
shoots, a well-established root 
system and fleshy pseudobulbs. In 
February 2001, these larger 
seedlings were planted on trees 
along Orchard Boulevard and on 
the yellow rain trees around the 
Bandstand in the Gardens. In April 
2001, the same was introduced to 
a site adjacent to a mangrove area 
in Pulau Ubin, and in early May 
again to the Bukit Timah Nature 
Reserve. Lastly, 40 seedlings were 
planted on rain trees along Holland 
Road. In December 2002, some 40 seedlings were planted on trees at the Upper 
Pierce Reservoir. 
 
The seedlings we planted have been growing for six to seven years in their new 
homes. We observed that those in Pulau Ubin, Orchard Boulevard, Holland Road 
and Upper Pierce Reservoir are doing well. New shoots have developed and 
roots are firmly established on tree trunks. Unfortunately, most seedlings planted 
in the Gardens and the Bukit Timah Nature Reserve were damaged or removed 
by animals (probably by squirrels and monkeys respectively) (see table 1). 

Furthermore, two other native orchids, Bulbophyllum vaginatum and 
Bulbophllym membranaceum have been successfully propagated and re-
introduced. Seeds of these species were collected from plants growing at their 
natural habitats. The seeds were sown on Knudson C medium. Seedlings were 
grown on the media to 2 - 3 cm tall before being transferred to the nursery. Some 
10 seedlings were planted on each fern bark measuring 7 cm long by 5 cm wide. 

Table 1.  Survival rate of re-introduced seedlings of  
Grammatophyllum speciosum to various parts of Singapore 

Location Seedling size (cm) Survival rate (%) 
Pulau Ubin 15 - 20 

30 - 40 
35 
90 

Bukit Timah Nature Reserve 15 - 20 
30 - 40 

10 
75 

Botanic Gardens 15 - 20 
30 - 40 

10 
70 

Orchard Boulevard 15 - 20 
30 - 40 

45 
90 

Bukit Batok Nature Park 30 - 40 90 
Holland Road 30 - 40 95 

Upper Pierce Reservoir 30 - 40 95 

Orchid - Bulbophyllum vaginatum 
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There were grown at the nursery for six months until new shoots began to 
develop, they were then re-introduced. Trees were selected based on the same 
criteria used for re-introducing the tiger orchid. When a suitable tree is selected, 
fern barks with established seedlings were secured on the tree trunk by nails. So 
far, some 500 seedlings of Bulb. vaginatum and Bulb. membranaceum have 
been re-introduced. Over 90% have settled down and growing well in their new 
homes. We have learnt that these seedlings are best planted in slightly shady 
area, with at least 50% shade so that they will not get scorched. We are very 
pleased to report that most of these seedlings have produced new shoots and are 
growing onto the bark of the host tree. 
 
Major difficulties faced    
• Most seedlings planted in the Gardens and the Bukit Timah Nature Reserve 

were damaged or removed by animals (probably by squirrels and monkeys 
respectively). 

• Some seedlings introduced did not survive due to change in microclimate such 
as removal of adjacent trees or major branches. 

• Some tree where the species were planted were removed due to diseases and 
other developmental projects. 

 
Major lessons learned 
• Several factors appear to play important roles in the survival of introduced 

seedlings. These include the microclimate of the area (relative humidity, for 
example), texture of bark of the host, presence of other epiphytes and the size 
of seedlings. 

• Seedlings of G. speciosum planted in areas with high relative humidity tend to 
survive better than those in dry areas. For example, in Pulau Ubin, seedlings 
established in a damp area inside a secondary forest are healthier and more 
vigorous than those growing near the sea where the breeze tends to dry the 
bark faster. 

• Texture of the bark is important because certain barks tend to retain more 
moisture. For instance, Rain trees are generally better hosts than Tembusu. 
trees that support more epiphytes tend to be better hosts than those with fewer 
epiphytes. It seems that if the conditions are suitable for other epiphytes, they 
are also more appropriate for G. speciosum. 

• The size of seedlings of G. speciosum is also an important factor in 
determining survival. Seedlings with 16 - 20 leaves (30 - 40 cm tall) tend to 
survive better than those with only five leaves (15 - 20 cm tall). 

• For Bulbophyllum vaginatum and Bulbophyllum membranaceum, we have 
learnt that these seedlings are best planted in slightly shady area, with at least 
50% shade so that they will not get scorched. 
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Success of project  

 
Reasons for success/failure: 
• The seedlings of Grammatophyllum speciosum planted have been growing 

for six to seven years in their new homes. More than 80% in Pulau Ubin, 
Orchard Boulevard, Holland Road and Upper Pierce Reservoir are doing well. 
Two of the re-introduced plants have flowered. 

• Over 90% re-introduced seedlings of Bulbophyllum vaginatum and 
Bulbophyllum membranaceum are growing well in their new homes. Most of 
these seedlings have produced new shoots and are growing onto the bark of 
the host tree. Several seedlings of B. vaginatum planted have flowered. 
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The IUCN Position Statement on Translocation of 
Living Organisms 
 

INTRODUCTIONS, REINTRODUCTIONS AND RE-STOCKING 
Prepared by the Species Survival Commission in collaboration with the  

Commission on Ecology, and the 
Commission on Environmental Policy, Law and Administration 
As approved by the 22nd Meeting of the IUCN Council, Gland,  

Switzerland, 4th September 1987 
 
FOREWORD 
This statement sets out IUCN's position on translocation of living organisms, 
covering introductions, re-introductions and re-stocking. The implications of these 
three sorts of translocation are very different so the paper is divided into four parts 
dealing with Introductions, Re-introductions, Re-stocking and Administrative 
Implications, respectively. 
 
DEFINITIONS: 
Translocation is the movement of living organisms from one area with free 
release in another. 
The three main classes of translocation distinguished in this document are 
defined as follows: 
• Introduction of an organism is the intentional or accidental dispersal by 

human agency of a living organism outside its historically known native range. 
• Re-introduction of an organism is the intentional movement of an organism 

into a part of its native range from which it has disappeared or become 
extirpated in historic times as a result of human activities or natural 
catastrophe. 

• Re-stocking is the movement of numbers of plants or animals of a species 
with the intention of building up the number of individuals of that species in an 
original habitat. 

 
Translocations are powerful tools for the management of the natural and man 
made environment which, properly used, can bring great benefits to natural 
biological systems and to man, but like other powerful tools they have the 
potential to cause enormous damage if misused. This IUCN statement describes 
the advantageous uses of translocations and the work and precautions needed 
to avoid the disastrous consequences of poorly planned translocations. 
 
PART I - INTRODUCTIONS 
Background 
Non-native (exotic) species have been introduced into areas where they did not 
formerly exist for a variety of reasons, such as economic development, 
improvement of hunting and fishing, ornamentation, or maintenance of the 
cultures of migrated human communities. The damage done by harmful 
introductions to natural systems far outweighs the benefit derived from them. The 
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introduction and establishment of alien species in areas where they did not 
formerly occur, as an accidental or intended result of human activities, has often 
been directly harmful to the native plants and animals of many parts of the world 
and to the welfare of mankind.  
 
The establishment of introduced alien species has broken down the genetic 
isolation of communities of co-evolving species of plants and animals. Such 
isolation has been essential for the evolution and maintenance of the diversity of 
plants and animals composing the biological wealth of our planet. Disturbance of 
this isolation by alien species has interfered with the dynamics of natural systems 
causing the premature extinction of species. Especially successful and 
aggressive invasive species of plants and animals increasingly dominate large 
areas having replaced diverse autochthonous communities. Islands, in the broad 
sense, including isolated biological systems such as lakes or isolated mountains, 
are especially vulnerable to introductions because their often simple ecosystems 
offer refuge for species that are not aggressive competitors. As a result of their 
isolation they are of special value because of high endemism (relatively large 
numbers of unique local forms) evolved under the particular conditions of these 
islands over a long period of time. These endemic species are often rare and 
highly specialized in their ecological requirements and may be remnants of 
extensive communities from bygone ages, as exemplified by the Pleistocene 
refugia of Africa and Amazonia. 
 
The diversity of plants and animals in the natural world is becoming increasingly 
important to man as their demands on the natural world increase in both quantity 
and variety, notwithstanding their dependence on crops and domestic animals 
nurtured within an increasingly uniform artificial and consequently vulnerable 
agricultural environment. 
 
Introductions, can be beneficial to man. Nevertheless the following sections 
define areas in which the introduction of alien organisms is not conducive to good 
management, and describe the sorts of decisions that should be made before 
introduction of an alien species is made. To reduce the damaging impact of 
introductions on the balance of natural systems, governments should provide the 
legal authority and administrative support that will promote implementation of the 
following approach. 
 
Intentional Introduction 
General 
1. Introduction of an alien species should only be considered if clear and well 

defined benefits to man or natural communities can be foreseen. 
2. Introduction of an alien species should only be considered if no native species 

is considered suitable for the purpose for which the introduction is being made. 
3. Introductions to Natural Habitats: No alien species should be deliberately 

introduced into any natural habitat, island, lake, sea, ocean or centre of 
endemism, whether within or beyond the limits of national jurisdiction. A 
natural habitat is defined as a habitat not perceptibly altered by man. Where it 
would be effective, such areas should be surrounded by a buffer zone 
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sufficiently large to prevent unaided spread of alien species from nearby 
areas. No alien introduction should be made within the buffer zone if it is likely 
to spread into neighboring natural areas. 

4. Introduction into Semi-natural Habitat: No alien species should be 
introduced into a semi-natural habitat unless there are exceptional reasons for 
doing so, and only when the operation has been comprehensively investigated 
and carefully planned in advance. A semi-natural habitat is one which has 
been detectably changed by man's actions or one which is managed by man, 
but still resembles a natural habitat in the diversity of its species and the 
complexity of their interrelationships. This excludes arable farm land, planted 
ley pasture and timber plantations. 

5. Introductions into Man-made Habitat: An assessment should be made of 
the effects on surrounding natural and semi-natural habitats of the introduction 
of any species, sub-species, or variety of plant to artificial, arable, ley pasture 
or other predominantly monocultural forest systems. Appropriate action should 
be taken to minimize negative effects. 

6. Planning a Beneficial introduction: Essential features of investigation and 
planning consist of: 

• an assessment phase culminating in a decision on the desirability of 
the introduction; 

• an experimental, controlled trial;  
• the extensive introduction phase with monitoring and follow-up. 

 
The Assessment Phase 
Investigation and planning should take the following factors into account: 
a)  No species should be considered for introduction to a new habitat until the 
factors which limit its distribution and abundance in its native range have been 
thoroughly studied and understood by competent ecologists and its probable 
dispersal pattern appraised. 
 
Special attention should be paid to the following questions: 

• What is the probability of the exotic species increasing in numbers so 
that it causes damage to the environment, especially to the biotic 
community into which it will be introduced? 

• What is the probability that the exotic species will spread and invade 
habitats besides those into which the introduction is planned? Special 
attention should be paid to the exotic species' mode of dispersal. 

• How will the introduction of the exotic proceed during all phases of the 
biological and climatic cycles of the area where the introduction is 
planned? It has been found that fire, drought and flood can greatly 
alter the rate of propagation and spread of plants. 

• What is the capacity of the species to eradicate or reduce native 
species by interbreeding with them? 

• Will an exotic plant interbreed with a native species to produce new 
species of aggressive polyploid invader? Polyploid plants often have 
the capacity to produce varied offspring some of which quickly adapt 
to and dominate, native floras and cultivars alike. 
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• Is the alien species the host to diseases or parasites communicable to 
other flora and fauna, man, their crops or domestic animals, in the 
area of introduction? 

• What is the probability that the species to be introduced will threaten 
the continued existence or stability of populations of native species, 
whether as a predator, competitor for food, cover, breeding sites or in 
any other way? If the introduced species is a carnivore, parasite or 
specialized herbivore, it should not be introduced if its food includes 
rare native species that could be adversely affected. 

 
b) There are special problems to be considered associated with the introduction 
of aquatic species. These species have a special potential for invasive spread. 

• Many fish change trophic level or diet preference following 
introduction, making prediction of the results of the re-introduction 
difficult. Introduction of a fish or other species at one point on a river 
system or into the sea may lead to the spread of the species 
throughout the system or area with unpredictable consequences for 
native animals and plants. Flooding may transport introduced species 
from one river system to another. 

• Introduced fish and large aquatic invertebrates have shown a great 
capacity to disrupt natural systems as their larval, sub-adult and adult 
forms often use different parts of the same natural system. 

 
c) No introduction should be made for which a control does not exist or is not 
possible. A risk-and-threat analysis should be undertaken including investigation 
of the availability of methods for the control of the introduction should it expand in 
a way not predicted or have unpredicted undesirable effects, and the methods of 
control should be socially acceptable, efficient, should not damage vegetation and 
fauna, man, his domestic animals or cultivars. 
 
d) When the questions above have been answered and the problems carefully 
considered, it should be decided if the species can reasonably be expected to 
survive in its new habitat, and if so, if it can reasonably be expected to enhance 
the flora and fauna of the area, or the economic or aesthetic value of the area, 
and whether these benefits outweigh the possible disadvantages revealed by the 
investigations. 
 
The Experimental Controlled Trial 
Following a decision to introduce a species, a controlled experimental introduction 
should be made observing the following advice: 

• Test plants and animals should be from the same stock as those 
intended to be extensively introduced. 

• They should be free of diseases and parasites communicable to native 
species, man, his crops and domestic livestock. 

• The introduced species' performance on parameters in 'the 
Assessment Phase' above should be compared with the pre-trial 
assessment, and the suitability of the species for introduction should 
be reviewed in light of the comparison. 
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The Extensive Introduction 
If the introduced species behaves as predicted under the experimental conditions, 
then extensive introductions may commence but should be closely monitored. 
Arrangements should be made to apply counter measures to restrict, control, or 
eradicate the species if necessary. 
 
The results of all phases of the introduction operation should be made public and 
available to scientists and others interested in the problems of introductions. The 
persons or organization introducing the species, not the public, should bear the 
cost of control of introduced organisms and appropriate legislation should reflect 
this. 
 
Accidental Introductions 
1.  Accidental introductions of species are difficult to predict and monitor, 
nevertheless they "should be discouraged where possible. The following actions 
are particularly important: 

• On island reserves, including isolated habitats such as lakes, 
mountain tops and isolated forests, and in wilderness areas, special 
care should be taken to avoid accidental introductions of seeds of 
alien plants on shoes and clothing and the introduction of animals 
especially associated with man, such as cats, dogs, rats and mice. 

• Measures, including legal measures, should be taken to discourage 
the escape of farmed, including captive-bred, alien wild animals and 
newly-domesticated species which could breed with their wild 
ancestors if they escaped. 

• In the interest of both agriculture and wildlife, measures should be 
taken to control contamination of imported agricultural seed with seeds 
of weeds and invasive plants. 

• Where large civil engineering projects are envisaged, such as canals, 
which would link different biogeographical zones, the implications of 
the linkage for mixing the fauna and flora of the two regions should be 
carefully considered. An example of this is the mixing of species from 
the Pacific and Caribbean via the Panama Canal, and the mixing of 
Red Sea and Mediterranean aquatic organisms via the Suez Canal. 
Work needs to be done to consider what measures can be taken to 
restrict mixing of species from different zones through such large 
developments. 

 
2. Where an accidentally introduced alien successfully and conspicuously 
propagates itself, the balance of its positive and negative economic and 
ecological effects should be investigated. If the overall effect is negative, 
measures should be taken to restrict its spread. 
 
Where Alien Species are already Present 
1. In general, introductions of no apparent benefit to man, but which are having a 
negative effect on the native flora and fauna into which they have been 
introduced, should be removed or eradicated. The present ubiquity of introduced 
species will put effective action against the majority of invasives beyond the 
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means of many States but special efforts should be made to eradicate 
introductions on: 

• islands with a high percentage of endemics in the flora and fauna; 
• areas which are centers of endemism; 
• areas with a high degree of species diversity; 
• areas with a high degree of other ecological diversity; 
• areas in which a threatened endemic is jeopardized by the presence 

of the alien. 
 
2. Special attention should be paid to feral animals. These can be some of the 
most aggressive and damaging alien species to the natural environment, but may 
have value as an economic or genetic resource in their own right, or be of 
scientific interest. Where a feral population is believed to have a value in its own 
right, but is associated with changes in the balance of native vegetation and 
fauna, the conservation of the native flora and fauna should always take 
precedence. Removal to captivity or domestication is a valid alternative for the 
conservation of valuable feral animals consistent with the phase of their evolution 
as domestic animals. 
 
Special attention should be paid to the eradication of mammalian feral predators 
from areas where there are populations of breeding birds or other important 
populations of wild fauna. Predatory mammals are especially difficult, and 
sometimes impossible to eradicate, for example, feral cats, dogs, mink, and 
ferrets. 
 
3. In general, because of the complexity and size of the problem, but especially 
where feral mammals or several plant invaders are involved, expert advice should 
be sought on eradication. 
 
Biological Control 
1. Biological control of introductions has shown itself to be an effective way of 
controlling and eradicateing introduced species of plants and more rarely, of 
animals. As biological control involves introduction of alien species, the same 
care and procedures should be used as with other intentional introductions. 
 
Micro-Organisms 
1. There has recently been an increase of interest in the use of micro-organisms 
for a wide variety of purposes including those genetically altered by man. Where 
such uses involve the movement of micro-organisms to areas where they did not 
formerly exist, the same care and procedures should be used as set out above for 
other species. 
 
PART II - THE RE-INTRODUCTION OF SPECIES * 
Re-introduction is the release of a species of animal or plant into an area in which 
it was indigenous before extermination by human activities or natural catastrophe. 
Re-introduction is a particularly useful tool for restoring a species to an original 
habitat where it has become extinct due to human persecution, over-collecting, 
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over-harvesting or habitat deterioration, but where these factors can now be 
controlled. Re-introductions should only take place where the original causes of 
extinction have been removed. Re-introductions should only take place where the 
habitat requirements of the species are satisfied. There should be no re-
introduction if a species became extinct because of habitat change which remains 
unremedied, or where significant habitat deterioration has occurred since the 
extinction. 
 
The species should only be re-introduced if measures have been taken to 
reconstitute the habitat to a state suitable for the species. 
 
The basic program for re-introduction should consist of: 
• a feasibility study; 
• a preparation phase; 
• release or introduction phase; and a 
• follow-up phase. 
 
The Feasibility Study 
An ecological study should assess the previous relationship of the species to the 
habitat into which the re-introduction is to take place, and the extent that the 
habitat has changed since the local extinction of the species. If individuals to be 
re-introduced have been captive-bred or cultivated, changes in the species should 
also be taken into account and allowances made for new features liable to affect 
the ability of the animal or plant to re-adapt to its traditional habitat. 
 
The attitudes of local people must be taken into account especially if the 
reintroduction of a species that was persecuted, over-hunted or over collected , is 
proposed. If the attitude of local people is unfavorable an education and 
interpretive program emphasizing the benefits to them of the re-introduction, or 
other inducement, should be used to improve their attitude before reintroduction 
takes place. 
 
The animals or plants involved in the re-introduction must be of the closest 
available race or type to the original stock and preferably be the same race as 
that previously occurring in the area. Before commencing a re-introduction 
project, sufficient funds must be available to ensure that the project can be 
completed, including the follow-up phase. 
 
The Preparation and Release or Introductory Phases 
The successful re-introduction of an animal or plant requires that the biological 
needs of the species be fulfilled in the area where the release is planned. This 
requires a detailed knowledge of both the needs of the animal or plant and the 
ecological dynamics of the area of re-introduction. For this reason the best 
available scientific advice should be taken at all stages of a species re-
introduction. 
 
This need for clear analysis of a number of factors can be clearly seen with 
reference to introductions of ungulates such as ibex, antelope and deer where re-
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introduction involves understanding and applying the significance of factors such 
as the ideal age for re-introducing individuals, ideal sex ratio, season, specifying 
capture techniques and mode of transport to reintroduction site, freedom of both 
the species and the area of introduction from disease and parasites, 
acclimatization, helping animals to learn to forage in the wild, adjustment of the 
gut flora to deal with new forage, 'imprinting' on the home range, prevention of 
wandering of individuals from the site of re-introduction, and on-site breeding in 
enclosures before release to expand the released population and acclimatize the 
animals to the site. The re-introduction of other taxa of plants and animals can be 
expected to be similarly complex. 
 
Follow-Up Phase 
Monitoring of released animals must be an integral part of any re-introduction 
program. Where possible there should be long-term research to determine the 
rate of adaptation and dispersal, the need for further releases and identification of 
the reasons for success or failure of the program.  
 
The species impact on the habitat should be monitored and any action needed to 
improve conditions identified and taken. 
 
Efforts should be made to make available information on both successful and 
unsuccessful reintroduction programmed through publications, seminars and 
other communications. 
 
PART III - RESTOCKING 
1. Restocking is the release of a plant or animal species into an area in which it is 
already present. Restocking may be a useful tool where: 
• it is feared that a small reduced population is becoming dangerously inbred; or 
• where a population has dropped below critical levels and recovery by natural 

growth will be dangerously slow; or 
• where artificial exchange and artificially-high rates of immigration are required 

to maintain out-breeding between small isolated populations on 
biogeographical islands. 

 
2. In such cases care should be taken to ensure that the apparent non-viability of 
the population, results from the genetic institution of the population and not from 
poor species management which has allowed deterioration in the habitat or over-
utilization of the population. With good management of a population the need for 
re-stocking should be avoidable but where re-stocking is contemplated the 
following points should be observed: 
 
a) Restocking with the aim of conserving a dangerously reduced population 
should only be attempted when the causes of the reduction have been largely 
removed and natural increase can be excluded. 
b) Before deciding if restocking is necessary, the capacity of the area it is 
proposed to restock should be investigated to assess if the level of the population 
desired is sustainable. If it is, then further work should be undertaken to discover 
the reasons for the existing low population levels. Action should then be taken to 
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help the resident population expand to the desired level. Only if this fails should 
restocking be used. 
 
3. Where there are compelling reasons for restocking the following points should 
be observed. 
a) Attention should be paid to the genetic constitution of stocks used for 
restocking. 
• In general, genetic manipulation of wild stocks should be kept to a minimum as 

it may adversely affect the ability of a species or population to survive. Such 
manipulations modify the effects of natural selection and ultimately the nature 
of the species and its ability to survive. 

• Genetically impoverished or cloned stocks should not be used to re-stock 
populations as their ability to survive would be limited by their genetic 
homogeneity. 

 
b) The animals or plants being used for re-stocking must be of the same race as 
those in the population into which they are released. 
 
c) Where a species has an extensive natural range and restocking has the aim of 
conserving a dangerously reduced population at the climatic or ecological edge of 
its range, care should be taken that only individuals from a similar climatic or 
ecological zone are used since interbreeding with individuals from an area with a 
milder climate may interfere with resistant and hardy genotypes on the 
population's edge. 
 
d) Introduction of stock from zoos may be appropriate, but the breeding history 
and origin of the animals should be known and follow as closely as possible 
Assessment Phase guidelines a, b, c and d (see pages 5-7). In addition the 
dangers of introducing new diseases into wild populations must be avoided: this is 
particularly important with primates that may carry human zoonoses. 
 
e) Restocking as part of a sustainable use of a resource (e.g. release of a 
proportion of crocodiles hatched from eggs taken from farms) should follow 
guidelines a and b (above). 
 
f) Where restocking is contemplated as a humanitarian effort to release or 
rehabilitate captive animals it is safer to make such releases as re-introductions 
where there is no danger of infecting wild populations of the same species with 
new diseases and where there are no problems of animals having to be socially 
accepted by wild individuals of the species. 
 
PART IV - NATIONAL, INTERNATIONAL AND SCIENTIFIC 
IMPLICATIONS OF TRANSLOCATIONS 
National Administration 
1. Pre-existing governmental administrative structures and frameworks already in 
use to protect agriculture, primary industries, wilderness and national parks 
should be used by governments to control both intentional and unintentional 
importation of organisms, especially through use of plant and animal quarantine 
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regulations. 
 
2. Governments should set up or utilise pre-existing scientific management 
authorities or experts in the fields of biology, ecology and natural resource 
management to advise them on policy matters concerning translocations and on 
individual cases where an introduction, re-introduction or restocking or farming of 
wild species is proposed. 
 
3. Governments should formulate national policies on: 
• translocation of wild species; 
• capture and transport of wild animals; 
• artificial propagation of threatened species; 
• selection and propagation of wild species for domestication; and 
• prevention and control of invasive alien species. 
 
4. At the national level legislation is required to curtail introductions: 
 
Deliberate introductions should be subject to a permit system. The system 
should apply not only to species introduced from abroad but also to native 
species introduced to a new area in the same country. It should also apply to 
restocking. 
 
Accidental introductions 
• for all potentially harmful organisms there should be a prohibition to import 

them and to trade in them except under a permit and under very stringent 
conditions. This should apply in particular to the pet trade; 

• where a potentially harmful organism is captive bred for commercial purposes 
(e.g. mink) there should be established by legislation strict standards for the 
design and operation of the captive breeding facilities. In particular, 
procedures should be established for the disposal of the stock of animals in 
the event of a discontinuation of the captive breeding operation; 

• there should be strict controls on the use of live fish bait to avoid inadvertent 
introductions of species into water where they do not naturally occur. 

 
Penalties 
 
5. Deliberate introductions without a permit as well as negligence resulting in the 
escape or introduction of species harmful to the environment should be 
considered criminal offences and punished accordingly. The author of a 
deliberate introduction without a permit or the person responsible for an 
introduction by negligence should be legally liable for the damage incurred and 
should in particular bear the costs of eradication measures and of habitat 
restoration where required. 
 
International Administration 
1.  Movement of Introduced Species Across International Boundaries 
Special care should be taken to prevent introduced species from crossing the 
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borders of a neighboring state. When such an occurrence is probable, the 
neighboring state should be promptly warned and consultations should be held in 
order to take adequate measures. 
 
2. The Stockholm Declaration 
According to Principle 21 of the Stockholm Declaration on the Human 
Environment, states have the responsibility 'to ensure that activities within their 
jurisdiction or control do not cause damage to the environment of other states'. 
 
3. International Codes of Practice, Treaties and Agreements 
States should be aware of the following international agreements and documents 
relevant to translocation of species: 
• ICES, Revised Code of Practice to Reduce the Risks from introduction of 

Marine Species, 1982. 
• FAO, Report of the Expert Consultation on the Genetic Resources of Fish, 

Recommendations to Governments No L 1980. 
• EIFAC (European Inland Fisheries Advisory Commission), Report of the 

Working Party on Stock Enhancement, Hamburg, FRG 1983. 
• The Bonn Convention MSC: Guidelines for Agreements under the Convention. 
• The Berne Convention: the Convention on the Conservation of European 

wildlife and Natural Habitats. 
• The ASEAN Agreement on the Conservation of Nature and Natural 

Resources. 
• Law of the Sea Convention, article 196. 
• Protocol on Protected Areas and Wild Fauna and Flora in Eastern African 

Region. 
 
In addition to the international agreements and documents cited, States also 
should be aware of the Convention on International Trade in Endangered Species 
of Wild Fauna and Flora (CITES). International shipments of endangered or 
threatened species listed in the Appendices to the Convention are subject to 
CITES regulation and permit requirements. Enquiries should be addressed to: 
CITES Secretariat **,International Environment House, Chèmin des Anèmones, 
CH-1219, Chatelaine, Geneva, Switzerland. Tel: +41-(0)22-917-81-39/40, Fax: 
+41-(0)22-797-34-17, E-mail: info@cites.org 
 
4. Regional Development Plans 
International, regional or country development and conservation organizations, 
when considering international, regional or country conservation strategies or 
plans, should include in-depth studies of the impact and influence of introduced 
alien species and recommend appropriate action to ameliorate or bring to an end 
their negative effects. 
 
5. Scientific Work Needed 
A synthesis of current knowledge on introductions, re-introductions and re-
stocking is needed. 
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6. Research is needed on effective, target specific, humane and socially 
acceptable methods of eradication and control of invasive alien species. 
 
7. The implementation of effective action on introductions, re-introductions and re-
stocking frequently requires judgments on the genetic similarity of different stocks 
of a species of plant or animal. More research is needed on ways of defining and 
classifying genetic types. 
 
8. Research is needed on the way in which plants and animals are dispersed 
through the agency of man (dispersal vector analysis). 
 
A review is needed of the scope, content and effectiveness of existing legislation 
relating to introductions. 
 
IUCN Responsibilities 
International organizations, such as UNEP, UNESCO and FAO, as well as states 
planning to introduce, re-introduce or restock taxa in their territories, should 
provide sufficient funds, so that IUCN as an international independent body, can 
do the work set out below and accept the accompanying responsibilities. 
 
9. IUCN will encourage collection of information on all aspects of introductions, re-
introductions and restocking, but especially on the case histories of re-
introductions; on habitats especially vulnerable to invasion; and notable 
aggressive invasive species of plants and animals. 
 
Such information would include information in the following categories: 
• a bibliography of the invasive species; 
• the taxonomy of the species; 
• the synecology of the species; and 
• methods of control of the species. 
 
10. The work of the Threatened Plants Unit of IUCN defining areas of high plant 
endemism, diversity and ecological diversity should be encouraged so that 
guidance on implementing recommendations in this document may be available. 
 
11. A list of expert advisors on control and eradication of alien species should be 
available 
through IUCN. 
 
Note: 
* The section on re-introduction of species has been enhanced by the Guidelines 

for Re-introductions 
** The address of the CITES Secretariat has been updated - September 2008. 
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IUCN/SSC Guidelines for Re-Introductions 
 

Prepared by the SSC Re-introduction Specialist Group 
Approved by the 41st Meeting of the IUCN Council, Gland Switzerland, May 1995 

 
Introduction 
These policy guidelines have been drafted by the Re-introduction Specialist 
Group of the IUCN's Species Survival Commission1, in response to the increasing 
occurrence of re-introduction projects worldwide, and consequently, to the 
growing need for specific policy guidelines to help ensure that the re-introductions 
achieve their intended conservation benefit, and do not cause adverse side-
effects of greater impact. Although IUCN developed a Position Statement on 
the Translocation of Living Organisms in 1987, more detailed guidelines were 
felt to be essential in providing more comprehensive coverage of the various 
factors involved in re-introduction exercises. 
 
These guidelines are intended to act as a guide for procedures useful to re-
introduction programs and do not represent an inflexible code of conduct. Many of 
the points are more relevant to re-introductions using captive-bred individuals 
than to translocations of wild species. Others are especially relevant to globally 
endangered species with limited numbers of founders. Each re-introduction 
proposal should be rigorously reviewed on its individual merits. It should be 
noted that re-introduction is always a very lengthy, complex and expensive 
process. 
 
Re-introductions or translocations of species for short-term, sporting or 
commercial purposes - where there is no intention to establish a viable population 
- are a different issue and beyond the scope of these guidelines. These include 
fishing and hunting activities. 
 
This document has been written to encompass the full range of plant and animal 
taxa and is therefore general. It will be regularly revised. Handbooks for re-
introducing individual groups of animals and plants will be developed in future. 
 
Context 
The increasing number of re-introductions and translocations led to the 
establishment of the IUCN/SSC Species Survival Commission's Re-introduction 
Specialist Group. A priority of the Group has been to update IUCN's 1987 Position 
Statement on the Translocation of Living Organisms, in consultation with IUCN's 
other commissions.  
 
It is important that the Guidelines are implemented in the context of IUCN's 
broader policies pertaining to biodiversity conservation and sustainable 
management of natural resources. The philosophy for environmental conservation 
and management of IUCN and other conservation bodies is stated in key 
documents such as "Caring for the Earth" and "Global Biodiversity Strategy" 
which cover the broad themes of the need for approaches with community 
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involvement and participation in sustainable natural resource conservation, an 
overall enhanced quality of human life and the need to conserve and, where 
necessary, restore ecosystems. With regards to the latter, the re-introduction of a 
species is one specific instance of restoration where, in general, only this species 
is missing. Full restoration of an array of plant and animal species has rarely 
been tried to date. 
 
Restoration of single species of plants and animals is becoming more frequent 
around the world. Some succeed, many fail. As this form of ecological 
management is increasingly common, it is a priority for the Species Survival 
Commission's Re-introduction Specialist Group to develop guidelines so that re-
introductions are both justifiable and likely to succeed, and that the conservation 
world can learn from each initiative, whether successful or not. It is hoped that 
these Guidelines, based on extensive review of case - histories and wide 
consultation across a range of disciplines will introduce more rigor into the 
concepts, design, feasibility and implementation of re-introductions despite the 
wide diversity of species and conditions involved. 
 
Thus the priority has been to develop guidelines that are of direct, practical 
assistance to those planning, approving or carrying out re-introductions. The 
primary audience of these guidelines is, therefore, the practitioners (usually 
managers or scientists), rather than decision makers in governments. Guidelines 
directed towards the latter group would inevitably have to go into greater depth on 
legal and policy issues. 
 
1. Definition of Terms 
a. "Re-introduction": an attempt to establish a species2 in an area which was 

once part of its historical range, but from which it has been extirpated or 
become extinct3 ("Re-establishment" is a synonym, but implies that the re-
introduction has been successful). 

b. "Translocation": deliberate and mediated movement of wild individuals or 
populations from one part of their range to another. 

c. "Re-enforcement/Supplementation": addition of individuals to an existing 
population of conspecifics. 

d. "Conservation/Benign Introductions": an attempt to establish a species, for 
the purpose of conservation, outside its recorded distribution but within an 
appropriate habitat and eco-geographical area. This is a feasible conservation 
tool only when there is no remaining area left within a species' historic range. 

 
2. Aims and Objectives of Re-introduction 
a. Aims: The principle aim of any re-introduction should be to establish a viable, 

free-ranging population in the wild, of a species, subspecies or race, which has 
become globally or locally extinct, or extirpated, in the wild. It should be re-
introduced within the species' former natural habitat and range and should 
require minimal long-term management. 

b. Objectives: The objectives of a re-introduction may include: to enhance the 
long-term survival of a species; to re-establish a keystone species (in the 
ecological or cultural sense) in an ecosystem; to maintain and/or restore 
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natural biodiversity; to provide long-term economic benefits to the local and/or 
national economy; to promote conservation awareness; or a combination of 
these. 

 
3. Multidisciplinary Approach 
A re-introduction requires a multidisciplinary approach involving a team of 
persons drawn from a variety of backgrounds. As well as government personnel, 
they may include persons from governmental natural resource management 
agencies; non-governmental organisations; funding bodies; universities; 
veterinary institutions; zoos (and private animal breeders) and/or botanic 
gardens, with a full range of suitable expertise. Team leaders should be 
responsible for coordination between the various bodies and provision should be 
made for publicity and public education about the project. 
 
4. Pre-project Activities 
4a. Biological 
(i) Feasibility study and background research 
• An assessment should be made of the taxonomic status of individuals to be 

reintroduced. They should preferably be of the same subspecies or race as 
those which were extirpated, unless adequate numbers are not available. An 
investigation of historical information about the loss and fate of individuals from 
the re-introduction area, as well as molecular genetic studies, should be 
undertaken in case of doubt as to individuals' taxonomic status. A study of 
genetic variation within and between populations of this and related taxa can 
also be helpful. Special care is needed when the population has long been 
extinct. 

• Detailed studies should be made of the status and biology of wild populations
(if they exist) to determine the species' critical needs. For animals, this would 
include descriptions of habitat preferences, intraspecific variation and 
adaptations to local ecological conditions, social behaviour, group 
composition, home range size, shelter and food requirements, foraging and 
feeding behaviour, predators and diseases. For migratory species, studies 
should include the potential migratory areas. For plants, it would include biotic 
and abiotic habitat requirements, dispersal mechanisms, reproductive biology, 
symbiotic relationships (e.g. with mycorrhizae, pollinators), insect pests and 
diseases. Overall, a firm knowledge of the natural history of the species in 
question is crucial to the entire re-introduction scheme. 

• The species, if any, that has filled the void created by the loss of the species 
concerned, should be determined; an understanding of the effect the re-
introduced species will have on the ecosystem is important for ascertaining the 
success of the re-introduced population. 

• The build-up of the released population should be modelled under various sets 
of conditions, in order to specify the optimal number and composition of 
individuals to be released per year and the numbers of years necessary to 
promote establishment of a viable population. 

• A Population and Habitat Viability Analysis will aid in identifying significant 
environmental and population variables and assessing their potential 

Policy Guidelines 



 

281 

interactions, which would guide long-term population management. 
 
(ii) Previous Re-introductions 
• Thorough research into previous re-introductions of the same or similar 

species and wide-ranging contacts with persons having relevant expertise 
should be conducted prior to and while developing re-introduction protocol. 

 
(iii) Choice of release site and type 
• Site should be within the historic range of the species. For an initial re-

enforcement there should be few remnant wild individuals. For a re-
introduction, there should be no remnant population to prevent disease 
spread, social disruption and introduction of alien genes. In some 
circumstances, a re-introduction or re-enforcement may have to be made into 
an area which is fenced or otherwise delimited, but it should be within the 
species' former natural habitat and range. 

• A conservation/ benign introduction should be undertaken only as a last resort 
when no opportunities for re-introduction into the original site or range exist 
and only when a significant contribution to the conservation of the species will 
result.  

• The re-introduction area should have assured, long-term protection (whether 
formal or otherwise). 

 
(iv) Evaluation of re-introduction site 
• Availability of suitable habitat: re-introductions should only take place where 

the habitat and landscape requirements of the species are satisfied, and likely 
to be sustained for the for-seeable future. The possibility of natural habitat 
change since extirpation must be considered. Likewise, a change in the legal/ 
political or cultural environment since species extirpation needs to be 
ascertained and evaluated as a possible constraint. The area should have 
sufficient carrying capacity to sustain growth of the re-introduced population 
and support a viable (self-sustaining) population in the long run. 

• Identification and elimination, or reduction to a sufficient level, of previous 
causes of decline: could include disease; over-hunting; over-collection; 
pollution; poisoning; competition with or predation by introduced species; 
habitat loss; adverse effects of earlier research or management programs; 
competition with domestic livestock, which may be seasonal. Where the 
release site has undergone substantial degradation caused by human activity, 
a habitat restoration program should be initiated before the re-introduction is 
carried out. 

 
(v) Availability of suitable release stock 
• It is desirable that source animals come from wild populations. If there is a 

choice of wild populations to supply founder stock for translocation, the source 
population should ideally be closely related genetically to the original native 
stock and show similar ecological characteristics (morphology, physiology, 
behavior, habitat preference) to the original sub-population. 

• Removal of individuals for re-introduction must not endanger the captive stock 
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population or the wild source population. Stock must be guaranteed available 
on a regular and predictable basis, meeting specifications of the project 
protocol. 

• Individuals should only be removed from a wild population after the effects of 
translocation on the donor population have been assessed, and after it is 
guaranteed that these effects will not be negative. 

• If captive or artificially propagated stock is to be used, it must be from a 
population which has been soundly managed both demographically and 
genetically, according to the principles of contemporary conservation biology. 

• Re-introductions should not be carried out merely because captive stocks 
exist, nor solely as a means of disposing of surplus stock.  

• Prospective release stock, including stock that is a gift between governments, 
must be subjected to a thorough veterinary screening process before shipment 
from original source. Any animals found to be infected or which test positive for 
non-endemic or contagious pathogens with a potential impact on population 
levels, must be removed from the consignment, and the uninfected, negative 
remainder must be placed in strict quarantine for a suitable period before 
retest. If clear after retesting, the animals may be placed for shipment. 

• Since infection with serious disease can be acquired during shipment, 
especially if this is intercontinental, great care must be taken to minimize this 
risk. 

• Stock must meet all health regulations prescribed by the veterinary authorities 
of the recipient country and adequate provisions must be made for quarantine 
if necessary. 

 
(vi) Release of captive stock 
• Most species of mammal and birds rely heavily on individual experience and 

learning as juveniles for their survival; they should be given the opportunity to 
acquire the necessary information to enable survival in the wild, through 
training in their captive environment; a captive bred individual's probability of 
survival should approximate that of a wild counterpart. 

• Care should be taken to ensure that potentially dangerous captive bred 
animals (such as large carnivores or primates) are not so confident in the 
presence of humans that they might be a danger to local inhabitants and/or 
their livestock. 

 
4b. Socio-Economic & Legal Requirement 
• Re-introductions are generally long-term projects that require the commitment 

of long-term financial and political support. 
• Socio-economic studies should be made to assess impacts, costs and benefits 

of the re-introduction program to local human populations. 
• A thorough assessment of attitudes of local people to the proposed project is 

necessary to ensure long term protection of the re-introduced population, 
especially if the cause of species' decline was due to human factors (e.g. over-
hunting, over-collection, loss or alteration of habitat). The program should be 
fully understood, accepted and supported by local communities. 

• Where the security of the re-introduced population is at risk from human 
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activities, measures should be taken to minimize these in the re-introduction 
area. If these measures are inadequate, the re-introduction should be 
abandoned or alternative release areas sought. 

• The policy of the country to re-introductions and to the species concerned 
should be assessed. This might include checking existing provincial, national 
and international legislation and regulations, and provision of new measures 
and required permits as necessary. 

• Re-introduction must take place with the full permission and involvement of all 
relevant government agencies of the recipient or host country. This is 
particularly important in re-introductions in border areas, or involving more 
than one state or when a re-introduced population can expand into other 
states, provinces or territories.  

• If the species poses potential risk to life or property, these risks should be 
minimized and adequate provision made for compensation where necessary; 
where all other solutions fail, removal or destruction of the released individual 
should be considered. In the case of migratory/mobile species, provisions 
should be made for crossing of international/state boundaries. 

 
5. Planning, Preparation and Release Stages 
• Approval of relevant government agencies and land owners, and coordination 

with national and international conservation organizations. 
• Construction of a multidisciplinary team with access to expert technical advice 

for all phases of the program. 
• Identification of short- and long-term success indicators and prediction of 

program duration, in context of agreed aims and objectives. 
• Securing adequate funding for all program phases. 
• Design of pre- and post- release monitoring program so that each re-

introduction is a carefully designed experiment, with the capability to test 
methodology with scientifically collected data. Monitoring the health of 
individuals, as well as the survival, is important; intervention may be necessary 
if the situation proves unforeseeably favorable. 

• Appropriate health and genetic screening of release stock, including stock that 
is a gift between governments. Health screening of closely related species in 
the re-introduction area. 

• If release stock is wild-caught, care must be taken to ensure that: a) the stock 
is free from infectious or contagious pathogens and parasites before shipment 
and b) the stock will not be exposed to vectors of disease agents which may 
be present at the release site (and absent at the source site) and to which it 
may have no acquired immunity. 

• If vaccination prior to release, against local endemic or epidemic diseases of 
wild stock or domestic livestock at the release site, is deemed appropriate, this 
must be carried out during the "Preparation Stage" so as to allow sufficient 
time for the development of the required immunity. 

• Appropriate veterinary or horticultural measures as required to ensure health 
of released stock throughout the program. This is to include adequate 
quarantine arrangements, especially where founder stock travels far or 
crosses international boundaries to the release site. 
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• Development of transport plans for delivery of stock to the country and site of 
re-introduction, with special emphasis on ways to minimize stress on the 
individuals during transport. 

• Determination of release strategy (acclimatization of release stock to release 
area; behavioral training - including hunting and feeding; group composition, 
number, release patterns and techniques; timing). 

• Establishment of policies on interventions (see below). 
• Development of conservation education for long-term support; professional 

training of individuals involved in the long-term program; public relations 
through the mass media and in local community; involvement where possible 
of local people in the program. 

• The welfare of animals for release is of paramount concern through all these 
stages. 

 
6. Post-Release Activities 
• Post-release monitoring is required of all (or sample of) individuals. This most 

vital aspect may be by direct (e.g. tagging, telemetry) or indirect (e.g. spoor, 
informants) methods as suitable. 

• Demographic, ecological and behavioral studies of released stock must be 
undertaken. 

• Study of processes of long-term adaptation by individuals and the population. 
• Collection and investigation of mortalities. 
• Interventions (e.g. supplemental feeding; veterinary aid; horticultural aid) when 

necessary. 
• Decisions for revision, rescheduling, or discontinuation of program where 

necessary. 
• Habitat protection or restoration to continue where necessary. 
• Continuing public relations activities, including education and mass media 

coverage. 
• Evaluation of cost-effectiveness and success of re- introduction techniques. 
• Regular publications in scientific and popular literature. 
 
Footnotes: 

1 - Guidelines for determining procedures for disposal of species confiscated in 
trade are being developed separately by IUCN. 
2 - The taxonomic unit referred to throughout the document is species; it may be 
a lower taxonomic unit (e.g. subspecies or race) as long as it can be 
unambiguously defined. 
3 - A taxon is extinct when there is no reasonable doubt that the last individual 
has died. 
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IUCN/SSC Re-introduction Specialist Group

The IUCN/SSC Re-introduction Specialist Group (RSG) was founded in 1988 and is one of 

the over 100 specialist groups of the Species Survival Commission (SSC) of IUCN (The World 

Conservation Union). The RSG has over the years developed the IUCN Guidelines for Re-

introductions which became official IUCN Policy in 1995. These re-introduction guidelines have 

spawned further more specific taxon and species specific re-introduction guidelines such as 

Primates (2002), African elephants (2003), Galliformes (2008) and African & Asian Rhino (in 

preparation). The group also spearheaded the development of the IUCN Guidelines for the 

Placement of Confiscated Animals (2002). 

RSG Donors

The RSG would also like to thank its major donors the Environment Agency-Abu Dhabi, UAE 

and the Denver Zoological Foundation, Colorado, USA without whose support many of its 

activities and achievements would not be possible.

Global Re-introduction Perspectives

This special issue Global Re-introduction Perspectives provides 62 case-studies covering 

invertebrates, fish, amphibians, reptiles, birds, mammals and plants. The case-studies have 

been presented in an organized format in the following order Introduction, Goals, Success 

Indicators, Project Summary, Major Difficulties Faced, Major Lessons Learned & Success of 

Project with reasons for success or failure. These case-studies are vividly illustrated with color 

photographs.

RSG Website

The RSG has a new and updated website www.iucnsscrsg.org which provides useful 

information on the group and there is a download section where all policy guidelines, RSG 

newsletters and other useful documents and publications can be downloaded.

   IUCN/SSC Re-introduction Specialist Group (RSG)

   c/o Environment Agency-Abu Dhabi

   P.O. Box 45553

   Abu Dhabi

   United Arab Emirates

                  ISBN: 978-2-8317-1113-3


