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The strategy for conservation of terrestrial biodiversity in Galapagos 

by Robert BENSTED-SMITH 1, Eliecer CRUZ 2, & Fabricio VALVERDE 3 

1. Introduced species - the central problem 

Introduced species, such as insects, mammals, plants, and 
diseases , are the principal threat to the biodiversity of 
Galapagos. Indeed, they are the only threat that is likely 
to lead to extinctions in the nea r future . A ll isolated 
archipelagos are vulnerable to a lien species, introduced 
deliberate ly or accidentally by man, and Galapagos is 
unique in that so far the invasive spec ies have ca used 
very few extinctions of species. However, this is princi
pall y because man arrived only recently and the human 
population and frequency of transport remained low for 
many yea rs. 

The situation has deteriorated ra pidly in the last 20 
yea rs and the ecological degradation continues, notwith
stand ing iso lated successes of the Ga lapagos Na tional 
Park Service (GNPS) and the Charles Darwin Research 
Station (CDRS) in eradicating goats in some is lands and 
responding rapidly to some new p lant introductions. Ex
peri ence in Hawaii, New Zea land , and other is lands 
shows that it is very difficult, perhaps imposs ibl e, to 
maintain a town in an island , with a ll the concomitant 
transport of goods and people , yet prevent a steady influx 
of new plants, insects, diseases, and the like. Yet we must 
try. Perhaps, if population and transport are stabili zed at 
modest leve ls, thorough quarantine systems are insta lled , 
and people become very carefu l in their behav iour, the 
rate of new introductions can be reduced to a minimal 
level and the endemic species of Galapagos can survi ve in 
the long term . But the challenge is daunting - a lready 
Galapagos has almost as many introduced plants as native 
ones, while we cannot even keep track of the influx of 
inverteb rates. Thus, the introduced spec ies problem re
presents a mass ive obstacle to the objective of combining 
local development with long-term preservation of the 
islands' biodivers ity. 

This paper expl ains the strategy being fo ll owed by the 
Charl es Darwin Foundation (CDF) and the Galapagos 
National Park Service (GNPS) in order to address this 
predominant problem. After introduced spec ies, the sec
ond major issue for Ga lapagos is the mi suse of marine 
resources. However, this paper does not describe the 
marine conservat ion strategy, which is covered in other 

presentations. Nor does the paper cover issues such as use 
of natural resources (e .g . timber) , management of non
biolog ica l waste, or preservation of aesthetic va lues. 
Though they do have impacts on the ecosystem and are 
highly relevant to the " island li festyle " referred to in 
Section 3 below, they are not in themselves criti ca l to 
dea ling with the introduced species problem. Lastly, the 
paper focuses on activ ities in the islands, but does not 
desc ribe the important work done by CDF, lnstituto 
Ecuatoriano Foresta! y de Areas Na turales y Vida Silves
h·e (INEF AN), WWF, Fundaci6n Natura , Comite Ecua
toriano para la Defensa de la Naturaleza y el Medi o 
Ambiente (CED ENMA) and others on the mainl and to 
build national and international support for conservation 
of Galapagos and provide adv ice to the government. 

The activit ies of the GNPS and CDRS are guided by 
the Galapagos National Park Management Plan of 1996 
and the Station Master Plan of 1992 respect ive ly. The 
" Law for a Special Regime for the Conservation and 
Development of the Province of Galapagos" , approved 
in March 1998 , creates a new lega l and instituti onal 
framework within which these plans will be executed. 
Comments on how the nevv law affects the strategy are 
incorpora ted in the strategy description, but fo ur genera l 
statements in the law that relate to introduced species are 
worth noting: 
* Its preamb le recognizes that " the principal threat to the 

biodiversity of the province of Galapagos is the pre
sence of exotic species " . 

* The defi nition of susta inable deve lopment includes a 
specific requirement that the development must not run 
the risk of causing directly or indirectly the introduc
tion or di spers ion of alien species. 

* The glossary also includes a comprehensive defi nition 
of "total control " of introduced species, whi ch covers 
all aspects of control and eradication, including both 
prevention of new introductions and erad ication of 
those a I ready present. 

* Two of the seven guiding principles for poli cy-mak ing 
and pl an ning are (a) the maintenance of the ecosys
tems , taking accmmt of geneti c iso lation ; and (b) the 
need to reduce the risks of introducing a li en organ
isms. 
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Introduced Species: The Principal Threat 

The presence 
of people 

The 
problem: 

introduced 
species 

How can we break the link between 
people and the introduction of species? 

* stabilize population 
(limit immigration, economic incentives for emigration.training, urban planning) 

* quarantine and monitoring to detect new introductions 
(regulations, infrastructure, training , education .research, emergency responses) 

* reduce importation 
(loca l agricultural production, economic incentives/dis incentives ) 

* control of specific threats 

$$$ 

* campaigns to eradicate or control 
introduced species 

* protection of native species and 
ecological restoration 
(fencing , breeding , protection of breeding sites, 

restoration after eradication) 

* research on eradication and protection 
methods 

* ecological monitoring 

* improve management of agricultural land 
(on-farm research, technical support, regulations) 

* participation by residents 
(regulations and guidelines in inhabited areas, 
organization, training) 

(visitor sites, illegal campsites, garbage dumps, environmental impact assessment and audit) 

* environmental education and island lifestyle 
* participation and coordination 

(capacity building, participatory planning and monitoring, projects, regulat ions, 
coordinated planning of protected and unprotected areas) 

* benefits to motivate conservation without 
promoting population growth 
(scholarships, training, employment policies) 

Fig. I. - Diagram illustrating the strategy fo r tackling the problem of introduced spec ies. 

2. Strategy after alien species have been introduced 

The overa ll strategy is summarised in Figure 1. It com
prises two components: dealing with the problem of alien 
species a lready present in the islands, and the prevention 
of further introductions. The actions under the first com
ponent are: 

Eradication and control of' introduced species 

Eradicat ion and control of alien spec ies are highly de
mand ing tasks, for there is a vast amount to be done 
against goats, pigs, cats, rats, dogs , some 20-30 highly 
invasive plants, plus numerous insects and unJrnown dis
eases. The Galapagos National Park Management Plan 
prescribes the norms and guidelines for the work, which 
is primarily the responsibility of the GNP, although the 
CDRS co ll abora tes on technical aspects and , in some 
cases, on funding. Current priorities include erad ication 
of pigs in Santiago, eradi ca tion of goa ts in Pinta, control 
of quinine (Cinchona succirnbm), lantana, guava (Psi
diu111 guajava) , and bramble (Rubus spp.) in highland 
areas, and erad ication of fire ants (Was111annia auropunc
tata) in Marchena Island. But the looming cha ll enge is 
the erad ication of goats from northern lsabela , where 
some l 00,000 of them threaten to devastate the is land 

which has over ha lf the land area of Galapagos, as well as 
half the races of g iant tortoise. A detailed eradi cation plan 
has been prepared but it will cost some US$8 million over 
5 years, if the funds can be raised. This exa mpl e shows 
the extremely high cost of eradication of alien species 
once they are establi shed. Prevention is obviously far 
better and cheaper than cure! 

Protection of' native species and ecological restorntion 

While we tackle the problem of introduced species, 
threatened native species must be protected. The best 
known example, and one of the world 's conservation 
success stories, is the captive breeding and repatriation 
of endangered races of giant tortoise. There is also a land 
iguana breeding and repatriation programme. Another 
form of protection is the fencing of endangered plants, 
such as the handfu l of surviving Scalesia atmcty loides on 
goat-plagued Santiago, and of Linwn cmtericola, the 
Floreana fl ax, which was rediscovered in 1997 hav ing 
been thought to be extinct. A third form of protection is 
the control of rats and cats in nesting areas of breeding 
birds - fo r example, the endem ic dark-rumped petrel , 
whose ca tastrophic crash towards exti nction has been 
halted. Last but not least is the task of finding which 
populati ons are endangered: there are severa l rare plants, 
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land birds , and even reptiles, for which we have no up-to
date data. Most protection programmes are joint efforts 
by GNPS and CDRS. Looking beyond eradication of 
alien species, the concept of "protection " is expanded 
to include ecological restoration. Interventions such as 
replanting, thinning, or reintroduction may be needed 
to enable the original native ecosystem to be re-estab-
1 ished. 

Research on emdica/ion and protection methods 

For most introduced species, we do not even k11ow how 
to eradicate them. Research is needed to understand their 
ecology and impacts , and develop and test methods 
for control and eradication. The CDRS has lead respon
sibility for this work. Current subjects of study include 
goats, rats, introduced plants (including quinine and 
bramble) , wasps , the biting fly (Si111uliw11 bipu11ctatu111), 
and the cottony cushion scale (!ce1ya purchasi). Studies 
by CDRS have already (up to April 1998) identified over 
20 native plants affected by the cottony cushion scale, 
and the number is rising. We are studying the pos
sibility of using biological control through the intro
duction of a nah1ral enemy, a technique requiring spe
cial care in a vulnerable island ecosystem. Research 
on introduced diseases is a priority for the future, for 
diseases can devastate island populations. Protection 
of native species also requires research. For example, 
the saddle-back tortoise breeding programme took a 
decade of research to reach its current level of success 
and we need to repeat some of the studies for the dome
shaped tortoises of southern Isabela, which are the next 
priority. 

Ecological 111011itoring 

Much information has been accumulated about the flora 
and fauna of Galapagos. However, we have had no sys
tematic programme for periodically measuring key indi
cators of the stah1s of the ecosystem, especially the 
populations and distribution of native and alien species. 
This limits our ability to assess in quantitative terms the 
trends in the struggle against alien species. Monitoring 
results would be of use to GNPS, CDRS, local authorities, 
the tourism sector, farmers, donors, and others involved 
in the management of Galapagos. Some of these groups 
could participate in data collection. The CDRS is identi
fying ecological indicators and collaborating with the 
GNP and others on the development of a Geographic 
Information System, to be used for the monitoring pro
gramme. 

lmpmve 111a11age111e111 of agricultural land 

Agriculture in Galapagos is characterised by a v1c1ous 
cycle of low productivity, poor marketing arrangements , 
and continuing encroachment of alien pests. Many alien 
plants and insects proliferate on farmland, large areas of 
which are abandoned, and thence invade the Park. Both 

GNPS and CDRS are working with farmers and the 
Ministry of Agriculture to tackle this problem. Further
more, the Special Law makes control of invasive species 
a basic policy for agriculture and obliges all residents 
to collaborate. The strategy is far from straightforward, 
for merely stimulating improved agriculhll'e could also 
stimulate an influx of labour. In addition , research is 
needed to develop farming systems that could help 
solve the ecological problems as well as improve pro
ductivity . Productivity improvements may be more 
readily achieved by intensifying agriculture in a small 
area , than by bringing abandoned land into production, 
in which case abandoned land might be available for 
ecological restoration. Agricultural land management 
is an important issue, because the highlands of the 
inhabited islands, especially Santa Cruz, are among 
the most important areas for biodiversity and , as they 
are located predominantly in the agricultural zone 
rather than the National Park, have suffered substantial 
loss of natural habitat. Solutions must be worked out 
with the farmers, in order to break out of the vicious 
cycle. 

Parlicipalio11 by residents 

Farmers are obviously key partners in alien species 
control , but four-fifths of Galapaguenos live in towns. 
There is much that they could do to keep the towns as 
free as possible of alien species . A start has been made 
with dog and cat sterilisation campaigns and municipal 
ordinances on control of domestic animals. Both GNPS 
and CDRS have programmes to promote environmental 
education and participation, and to build the capacity of 
local conservation groups. We operate a Fund for Local 
Conservation Action, which supports local efforts , with a 
particular focus on introduced species. The Special Law 
not only obliges institutions and individuals to participate 
in control of alien species, but also enables regulation of 
transport, cultivation, possession, and so on, and provides 
tax incentives for organisations financing eradication 
programmes. 

3. Prevention of new introductions 

The root cause of the introduction of alien species is the 
presence of people. So far in Galapagos, as in other 
oceanic islands, the presence of people has been asso
ciated with an influx of alien species that has increased 
exponentially as inward migration has fuelled rapid po
pulation increase (thought to be over 5% per year) , with 
frequency of transport increasing even faster. The con
servation strategy must find ways to break the link be
tween human presence and the introduction and spread of 
alien species, as well as stabilizing the population. It is a 
tough challenge. The CDF's vision of the fuh1re for 
Galapagos society is that it be limited in size, have 
ingrained in its culture norms of behaviour that minimise 
risks of introducing alien species, and be well educated 
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and trained so that each person has options for making a 
living in a way that is environmentally fri endly , e ither in 
Galapagos or, if he/she prefers, elsewhere. The elements 
of the strategy are: 

Stabilize population 

To have any chance of containing the introduced species 
problem, the human population must be stabili zed, i.e. net 
outv.rard mi gra tion must balance natural growth . The first 
step is to reduce the current ex tremely high growth rate, 
through control of immigration. Thereafter, to continue 
the downward trend eventually to a zero growth rate will 
require a socially sensitive package of measures, based on 
a careful analysis of factors such as general education, 
family planning, and economic considerations. The Spe
cial Law is a great step fon,vard , because it intro
duces residency controls that should curb inward migra
ti on. However, overgenerous criteria that give res idency 
rights to some people who in fact have settled elsewhere 
(and may never have lived in Galapagos), unlimited 
inheritance of permanent residency rights, lack of me
chanisms for voluntary res ignation of residency rights, 
and strong economic and employment incenti ves to move 
to (or stay in) Galapagos, are expected to result in con
tinued population growth. Thi s growth may undermine 
not only efforts to prevent introduction of alien species 
but also any improvements in soc ial and economic con
ditions achieved by the people of Galapagos. Neverthe
less, the concept of residency control has been introduced 
and the priority now is to make sure that it works. This is 
the responsibility of the lnstituto Nacional de Galapagos 
(INGALA). Improvements in living standards and educa
tion in Galapagos could themselves help to reduce birth 
rates in the is lands. 

Quarantine and 111011itoring to detect new introductions 

The Station, Park, Agriculture Ministry, and INGALA 
are all involved in an initiat ive to establish a quarantine 
inspection system for Galapagos. Though required under 
agricultural regulations since July 1994, the system has 
been slow to take off, partly for lack of funds and partly 
due to the sheer complexity of introducing a multi-insti
tutional programme, with components 1,000 km apart, 
that affects the I ives of all Galapagos res idents as well as 
the tourism business . Nevertheless, an inspec tion and 
control system was designed and committees established; 
then in mid- l 997, a pi lot programme was implemented in 
Santa Cruz Is land for inter-is land boat traffi c. More funds 
and the active participation of SESA, the government 
agriculh1ral inspection service, are needed in order to 
extend the system to the mainland ports serving Galapa
gos . The Special Law reinforces this system and provides 
some financing for running it (though not for the initial 
investment). A final line of defence under the system is 
monitoring in and around ports and depots in Galapagos, 
in order to detect and eradicate new introduced organisms 
before they can become established. 

Reduce i111portatio11 

We assume that the main channel for inadvertent intro
duction of plants, insects , and di seases is the foodstuffs , 
especially fresh produce, brought from the mainland for 
consumption by loca l res idents. Stimulating local self
sufficiency in fresh foods can therefore help to reduce 
the influx of alien species. This is an element of the 
CDRS 's programme with local farmers, but it is only in 
its early stages. Economic incentives for local production 
combined with di sincentives (e .g. taxes) for importation 
could be effective mechani sms to reduce importation. 
The Special Law seeks to promote local production, but 
it also maintains air travel subsidies for res idents and 
creates new subsidies for cargo. These subsidi es, while 
soc ially beneficial , are bad for conservation because they 
favour importation (and trave l genera lly) over loca l pro
duction. 

Control ofspeciflc threats 

Certain sites carry a high ri sk of be ing the point of entry 
for alien species to the archipelago or to a spec ific island . 
Visitor sites are an obvious example and the GNPS has a 
well established and sophisticated system for minimising 
the risk. The system, described in the management plan, 
limits visitor access to specific sites and trails, trains 
guides to lead, educate, and control the visitors , restricts 
numbers of v is itors at each site, restricts the number and 
capacity of tour boats, and regulates waste di sposa l, etc. 
There is still room for improvement, for example to 
reduce inter-i sland transport of insects on boats , but 
Galapagos touri sm activities are amongst the most care
fully regulated in the world. Other hig h ri sk s ites are 
ga rbage dumps, where GNPS and CDRS have been trying 
to impose env ironmental conditions and monitor intro
duced plant density in the face of difficult soc ial pres
sures. Illegal campsites , espec ially those of the sea cu
cumber fi shermen on Fernandina and Isabe la, are very 
high risk sites in highly sensitive areas. The GNPS and 
CDRS remove them and monitor the sites , but it is 
expensive work because of the remoteness of the loca
tions . 

E11viron111e11tal education and lifesty le 

The introductory paragraph to this section described a 
vision of a Galapagos society \Nhich could minimise the 
link between human presence and alien species. Both the 
GNPS and the CDRS are expanding their education pro
grammes and taking a more strategic approach based on 
the introduced species theme. We are working with 
schoolchildren , teachers, clubs, fishing cooperatives, 
and other groups, establishing ed ucational resource cen
tres , producing radio and telev is ion programmes, writing 
newspaper articles, and organising special events. The 
aim goes beyond changing attitudes and behaviour. rt is to 
incorporate into the emerging is land culhll'e (or cultures, 
for each of the four island communities is different) a 
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universal understanding of the vulnerability of Galapagos 
and concern to defend the islands against alien organisms . 
It will take time. Many residents moved to Galapagos 
only in recent years and do not !mow which species are 
native and which are not, nor do they feel that alien 
species are undesirable . Reduced i111111igration rates 
should sitnplify the task of environmental education. 
The Special Lavv also includes requirements and incen
tives for environ111ental education that should help the 
campaign a great deal. 

Participation and coordination 

Though the marine reserve is the prominent example of 
participatory planning and management by GNPS and 
CDRS, similar ideas are being applied to the problem 
of alien species . The aim is to encourage and enable 
fartners, tour operators, traders, fishertnen , and other 
residents to help prevent introduction and dispersion. 
The CDRS quarantine education programme is an 
exatnple of this approach. Involve111ent of residents and 
visitors in conservation is one of the four general objec
tives of the Park Management Plan. The Special Law 
requires planning to be participatory, requires town coun
cils to contribute to all aspects of the introduced species 
problem, including prevention, and gives INGALA re
sponsibility for coordinating planning throughout the 
province. The latter provision could, if used well , do 
much to bring all local institutions into a concerted effort 
to reduce the flow of alien species from inhabited areas 
into the park. 

Benefits to motivate conservation without promoting 
population growth 

Careful judgement is needed to find ways to create in
centives for conservation without stimulating population 
growth. Economic benefits from tourism have been both 
the principal incentive for conservation and the driving 
force behind immigration over the past 20 years. The 
Park has organized workshops on opportunities to in
crease local residents' participation in and benefit from 
the tourism sector, while emphasising that it is imperative 
to curb migration and ensure that all tourism respects the 
ecological vulnerability of the islands. The Special Law 
promotes locally based tourism and gives residents ex
clusive rights over future touris111 development, whilst 
maintaining 111ost of the restrictions on expansion. It also 
contains several 111easures to improve socio-economic 
conditions, such as confirming salary differentials with 
the mainland and improving various social services. 
While such universal benefits may generate a111ongst 
local people goodwill and a desire to defend their islands, 
they may also act as incentives for net migration to the 
islands , i.e . increased inward and reduced outward mi
gration. The CDRS favours incentives focused on indivi
duals and more directly linked to conservation (e.g. ben
efits from tourism) and especially advocates training as 
an incentive - i.e. building people's skills and employ-

ability, and hence their options in life, whether in Gala
pagos or elsewhere. The law encourages this, too , through 
tax breaks for training Galapagos residents. Training in 
conservation-related disciplines is an important func
tion of the CDRS, which is increasing its scholarship 
programmes, receives local volunteers and secondary 
school interns, is incorporating training of farmers and 
fishermen in its programmes with them, and has in
itiated some local training in computer skills. The GNP, 
too, has local training activities, as well as leading the 
training of naturalist guides, with assistance from the 
CDRS. 

4. Financing the strategy 

The problem of alien species is socially and scientifi
cally complex, and the strategy is correspondingly broad 
and expensive to implement. Yet it is hard to see any 
other way to overcome this massive obstacle to harmo
nious coexistence between people and nature in Ga
lapagos. Available financial resources are far from ade
quate to implement the strategy in full , particularly the 
component dealing with already introduced species, 
whose eradication requires many millions of dollars 
worth of research and management actions. This is still 
the case even with the Special Law, which increases 
the GNPS 's revenue to 40% of tourist entry fees plus 
5% for quarantine and 5% for the marine reserve. This 
should represent some US$2 million per year. In addi
tion , the Government is to fund recurrent personnel 
costs (they 111ay take some persuading to do so in the 
present, 1998 econo111ic climate). Town councils share 
20% of fees, whilst INGALA gets 10%, the Provincial 
Council 10%, the Navy 5% and the national protected 
areas system 5%. 

The Charles Darwin Foundation receives nothing 
under the law and continues to rely on private dona
tions, project grants from aid agencies and foundations , 
funds raised by Friends of Galapagos organisations, 
sales of goods to visitors, and a small endovvment fund . 
In the past two years it has managed to increase its 
annual expenditure to about US$ l.5 million in 1997. 
However, it is susceptible to large fluctuations, as the 
majority of funding is related to relatively short-term 
projects and a frustratingly high percentage of senior staff 
time is spent on fund-raising and adapting to changes in 
funding. 

The major elements of a project, supplementary to the 
above revenue, to implement the strategy might be as 
follows. The dollar signs are a reminder that the first two 
items, especially the first, are the most expensive, and 
prevention is obviously better than cure: 

$$$$ Introduced species research and eradication 
$$ Native species research, protection, and ecological 

restoration 
$ Ecological monitoring 
$ Quarantine and detection of new introductions 
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$ Reducing specific threats (which could also be very 
expensive in the case of ga rbage dumps) 

$ Building capacity of local government instih1tions to 
fulfill their conservation responsibiliti es 

$ Capac ity building and support for local groups (fish
ermen, farmers, tourism sec tor, etc.) to implement their 
parts of the strategy 

$ Environmenta l education and development of local 
participation in conservati on 

$ Support fo r train ing 
$ Law enforcement 

The annua l cost of such a project would be I imited 
mainly by the capacities of the institutions involved, but 
would be several million dollars a yea r. Eradication 
programmes for goats on northern Isabel a and , say, three 
of the most noxious invasive plants would already imply 
a cost of some US$ 15-20 million over 5 years. 

5. Conclusions 

The Galapagos National Park is one of the most inten
sively and sc ientifically managed national parks in the 
developing world . However, its unique flora and fauna 
are threatened by the comp lex probl em of introduced 
a li en spec ies. This problem is a daunting obstacle to 

coex istence between man and nature in the islands. The 
GNPS and CDF have a strategy which attempts to address 
the problem and are implementing aspects of the strategy, 
within the limits of available resources. The recently 
approved Special Lavv genera lly gives strong support to 
the sh·a tegy, although its provisions to promote the sta
bilization of population are not adequate. 

Notes 

1 Director, Charles Darwin Research Station. 
2 Director, Ga lapagos National Park 
3 Fonner Head of the Technica l Department , Ga lapagos National 
Park . He died in an ai r crash on 20 April 1998 whil e returning from 
Belgium to Ecuador after participating in this Sympos ium. 
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