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ABSTRACT

A brief introduction to the problems of invasve and noxious species is followed by a
brief and qualitative view of introduced species that have been easly observed on the
Andaman Idands. Many of these species are have been witnessed as the culprits in
adverse environmenta problems. They dso cause economic damage. Y, the research
done on these gpecies is negligible. The fina section of this paper presents a menu of
prevention efforts, control needs, and necessary research, While the exisence of the
problem is evident rapid assessment of both the extent of damage caused by them as well
as identifying best management practices in control and eradication measures. Findly,
legd and practicd hurdles to control are discussed.

In this paper 1 will not consder native weeds that have become localy invasive, but only
truly transported ‘alien’ species.

KEYWORDS: invasives, introduced species, Andamans, environmental impacts.

INTRODUCTION

It was Dawin's ship the Beagle and Walaces wayfaing ways that changed the
cregtionist paradigm and made us aware of naturd sdection and the wonderful endemic
mosaic of diverdty in nature that Idands dislay. It was dso ships that carried aong
with them an odd menagerie of human necessties, quirks, and more than a few
accidental tourists. Of necessty, we, like Noah before, have carried food and provisons,
some live, some growing, and some sored. The live and growing oft escaped their
captivity for a quick deeth in the locd clime, yet some survived. Companions with our
foodstock were the pets and plants we took to remind us of home. A little greenery and
colour to make the path look, just a bit more British. All that was fine and good to a very



limited extent as it served some purpose. But adong with these were dso the castaways in
the sow, the bdlast and the bilge—an army of maine invasves from anndid worm to
zebra mussdls.  Yes, wherever humans have travelled, they have transported other animd
and plant species with them. Some of these are animds and plants that are ether useful or
domedticated, such as cats, dogs, cattle, and crops such as potatoes, tomatoes and whest.
Some are caged pets that escape; mynahs are an example. Some of them travel as
commensdly or as paradtes, these include ratis and mice. Some trave completdy
accidentally; molluscs caried in the bdlast water of ships, or birds that might be
perching on a ship that sails are examples. Findly, some are ddiberately released into the
wild to a place that is outsde their norma range, to perform some perceived benefit such
as controlling a pest species.

These animas, when introduced into the wild in the place they have been taken to, may
amply die out. They may establish smal populations thet linger on.

These introduced species, once they become edablished, can cause a number of
problems. The gspecies that have caused problems, the nature of these problems, and

remedia measures are discussed below.

Consequences due to introduced species

Introduced animas which have become a problem, and which are aso known as exatics,
invasves or diens, ae now conddered a mgor threat to endemic biodiverdty. Invasve
introduced species rank only second to habitat destruction as one of the threat factors to
endangered oecies in the US. ether done or in combination. They ae an important
factor in the reasons why 49% of the species on the United States endangered species list
are endangered (Simberloff, 2000). However, it must be noted that this is partidly
because invasives as a potentia threst are proformain listings (Pelkey, pers. comm..)

Simberloff dates that introduced species in the United States are a greeter threat to native
biodiveraty than pollution, harvest and disease combined.

The damage due to introduced species was assessed as US$137 hillion in the US
annudly. Policymakers generdly are Hill to wake up to the fact that invasves pose a
magor threat not only to ecosystems but to economic prosperity aswell (UCS, 2001).



Simberloff (2000) gives the following examples from the U.S.:
?7? Blightsthat have wiped out plant species and their associated moths,

???MusHs that trandorm aquatic habitats by lowering dendties of plankton; the
cumulative loss caused by these in the Great Lakes of the USA has been estimated
a around US$60 million (UCS, 2001);

?? Paradtesthat decimate fisheries,
?? Herbivoresthat decimate native vegetation;

?? Species that hybridise and cause genetic extinction of native gspecies—like

coyotes and wolves, domestic dogs and wolves.

Invesve herbivores affect plant communities in ways that are subtler than merdy
destroying native vegetation. They cause the homogenisation of regiond biota (UCS,
2001). Introduced deer have been documented to increase the quantity of toxic chemicals
in the leaves of the plants that they browse upon, a toxicity that is rapidly acquired by the
plant when it is subjected to herbivory (Vourc'h et d, 2001). This would have serious
repercussions for insect species that have adapted to feed on the foliage of these trees.

Introduced weeds aso increase fire frequency, besdes reducing biodiversity, reducing
the habitat avalable to wildlife, disupting nutrient cycling, increasing topsoil loss and
dtering soil micro-climate(Belsky & Gelbard ,2000).

On land, humans can dther introduce invasves deliberatedly or accidentdly. Domedtic
livestock and pet animals are ddiberate introductions. Crop seeds may be contaminated,
or livestock may carry unwanted pests and pathogens. By sea, ships often take on water
in specid tanks to increase their weight, and this balast water is released into another
area, usudly a port, when cargo is to be loaded. Ship bdlast done can trangport up to
7000 species every day, ranging from cholera bacteria to fish (UCS, 2001); other
edimates date that over 10,000 species may be trangported dally by this method
(Pauchard, in prep.). Debris creasted by human activity, which is discarded in the sea, has
adso been identified recently as a cause of transport of invasves from one pat of the
worlds to another (Barnes, 2002).



Many factors affect the edablishment and success of invasves. The richness of a
community makes it more resgtant to invason by exotics on a smdl spatid scae as
demongtrated by studies on grasdand plots (Kennedy et d, 2002). However, this is not
true a larger spatid scaes Blackburn & Duncan (2001) report that the factors that
corrdlated well with the successful introduction of bird species globdly were tha the
introduction took place within the same biogeographicad zone, that the latitude of origin
was Smilar to the latitude of introduction, and that the species had a wide geographica
digribution within its origind range. According to Ricciardi & Rasmussen (1998) other
atributes include a propendty to commensdisms. They Sate that the relation to aguetic
invaders, dinity tolerance, a high genetic variability, and the ability to exploit balast

water are dso important for the successful introduction of marine organisms,

Livestock grazing has largely been ignored as a cause of hdping invasves edablish
themsdves, but it certanly plays an important role on a locd and regiond scde
Livestock carry seeds, both in their dung and on their coats. They graze preferentialy on
native species, credting space for invasves. Soil compaction, reduction in vegetation
cover and increase in disturbance by livestock aso increase the invasihility of the habitat
they utilise, as do the increases in wind and water eroson on the disturbed soil surface
(Belsky & Gelbard, 2000).

On both a locd and a regiona scde, temperature ( as measured by the number of days
when the temperature rises above 5°C) and the presence of roads and other transport links
in England have been shown to affect invasve weed didribution (Collingham et 4d,
2000). Pauchard (in prep.) hypothesises that transport links and other man-mediated
mechanisms are crucid to endbling globd movement of invasives as a fird gep to thar
introduction. The shape of the habitat that can potentidly be invaded adso plays a role in
determining how fagt it is invaded; dream habitats generdly are invaded more dowly
than habitats that are rectangular (Cumming, 2002). Continentd rainforest fragments
ress invason by exotic plants, whereas oceanic idands tend to have a higher invaghility
(Teo et al, 2003).

The one in ten rule appears to gpply for invasons. one in ten imported species gopear in
the wild, one-tenth of these become naturalised, and one-tenth of the naturdised species



become invasive; this however can be dtered with repeated introductions a particular
gtes (Williamson & Fitter, 1996; quoted by Pauchard, in prep.). Key to the success of
invasves is the success of the dispersd mechanism; a falure a any of the globd,
regional and loca levels can prevent a species from becoming an invasve in an aea
(Pauchard, in prep Invasives dso appear to do better in man-modified habitats such as
wastdlands and lawns as compared to primary forest (Teo et al, 2003).Besides impacting
the environment, introduced species show changes in themsdves. For example, they tend
to be larger than in ther native habitats (Grosholz & Ruiz, 2003). This may be due to the
fact that their paradtes are often left behind (Turchin e a, 2003), and dso their
pathogens (Mitchell & Power, 2003Predicting which species can be successful invaders
can be determined sometimes by examining whether they have a successful invasion
hisory dsawhere. Also, examining their impacts in other places they have invaded would

give an idea of the impact they would have a new stes (Ricciardi & Rasmussen, 1998).

While a rich body of literature on invasives and their control has been developed in other
countries, there is a lacuna in India Current research on invasves within India is
confined largdy to noting the presence of Lantana and Eupatorium within protected

areas, and water hyacinth on wetlands and waterways.

Invasives in the Andamans

The exatics recorded in the Andamans are given in Table 1. A number of them feature on
the IUCN database on invasves (ISSG, 2002). Examining ther impacts esewhere as
suggested by Picciardi & Rasmussen (1998) would enable informed guesses as to what
their impacts here would be. The wild species of interest are:

Animals

Acridotheres tristis (Common Mynah). This bird has been introduced from manland
India, not being found previoudy in the Andamans. While detailed studies have not been
done, its numbers have increased consderably over the last decade. In rurd aress it
appears to have replaced the Glossy Stare (Aplornis panayensis) a a number of Stes
these are now generdly only seen in forested patches. It may have affected other endemic
bird species by competing with them for nest Stes and food resources, though this might



not necessarily affect the populations of indigenous birds (eg. see Koenig, 2003). It is on
the IUCN lig of “hundred wors invasves’, having become a serious problem in many
other places that it has been introduced into. A study that the impacts of this
Speciesis required urgently.

Axis axis (Spotted Deer). Introduced sometime between 1915 and 1930, these animds
have soread dl over North, Middle and South Andaman Idands, including the idands
close to the coast. They are found in Ritchie€s archipdago as wdl. In the Labyrinth
Islands hat form the Mahatma Gandhi Marine Nationd Park, they are not found on Grub
Idand, which is the smdlest idand. They were first reported on Jolly Buoy Idand about
five years ago, and now there are a least fifteen individuas on this 93 ha idand (area
edimated in Ali & Aul, in review). They are not found on Little Andaman or on South
Sentind Idand. They ae good swimmes and ae often seen out a sea swimming
between idands. They have dso been established on idands with no known freshwater
sources, though rainfal is high enough for this not to be a problem.

A recent study (Ali & Aul, in review) shows the damage done by these deer. In areas
where they were found, the regeneration of forest trees was found to be very low. Two
species that were not browsed, Lagerstromia hypoleuca in ran fores, and Pongamia
pinnata in littord forest, were the predominant species that regenerated wherever deer

were found; these were not browsed.

Eradication of the deer here may not even result in the forest reverting back to its origind
conditionA recent study in New Zedand pinpoints severd factors that could make forest
changes irreversble after introduced deer have browsed them. These include diet
switching from litter and garbage to palaable species as popuations are reduced, the
goread of less preferred species, changes in successond pathways, the lack of seeds
required to re-establish populations, and the increased susceptibility of the landscape to
unpdatable invasves (Coomes et al, 2003).

A graphic example of what can happen if deer are not eradicated can be observed on Ross
Idand, near Port Blar. The deer population on this idand has gone unchecked. The
naturd vegetaion has been dmost completely diminated. There are very few tdl trees

left. There is practicaly no undergrowth, and no regeneration of trees is seen anywhere



on the idand. Extensve sgns of soil eroson can be seen dl over the idand, as there is no

vegetation cover to hold the soil.

Axis deer have caused problems on other idands as well. In Hawaii, control measures
have been advocated (eg. Waring, 1996). In New Zedland, deer of the genus Cervus have
caused problems. They have caused mgor changes to the undergrowth in forests, and
prefer to browse on short tree species associated with early successona stands. (Coomes
et al, 2003).

Elephas maximus (Elephant). There are 31 animds that have been censussed on
Interview Idand off North Andaman Idand (Ali, in press), and there are another few
animas that have gone ferd on North Andaman Idand itsdf. Both populaions belonged
to a timber contractor who went bankrupt in 1962 and released his timber eephants into
the wild. The population had gone up to seventy animas a decade earlier (Svaganesan &
Kumar, 1995), but this may have been an overestimate (Ali, in press). The earlier study
had documented the reduction in the amount of cane and screw-pine (Pandanus tectorius)
available on Interview; the latest study found that these had disappeared dmost totally.

A large number of trees had been debarked by eephants on Interview Idand as well,
leading to their dying. Gaps had opened up in the canopy. The deer present appeared to
ensure that these gaps would not be regenerated with trees (Ali & Aul, in review).
Ovedl, the consequence of having dephants present was to accelerate the rate of
degradation by the deer.

Funambulus pennanti (Five-driped pam Squirrel). This was introduced in Port Blair,
and has now spread to Wandoor on South Andaman. Since there is no other mammalian
diurnd aboreal seedester, it may not have much competition. Seed predation by this
animd in a habitat that has not been adapted by it may have adverse conseguences on
forest regeneration, and a detailed study is required.

Lissemys punctata (Flapshel Turtle). This has been recorded in the Port Blair area and
may affect the populations of freshwater invertebrates and fish. These were probably
introduced as household pets.

Muntiacus muntjak (Barking Deer). This was introduced aong with Spotted Deer. Sl



populations are found on Middle Andaman. These would affect native vegetation in the
sane way as the Spotted Deer do, and have the potentid of causng environmenta
damage if they are not controlled. It may be noted that these animas are sometimes found
in dense forest both in mainland India and in South East Ada, S0 it could adapt to the
forests here more easily than the Spotted Deer has.

Domesticated animals that have gone ferd include:

Felis catus (Cat). This has gone ferd in a number of places. It has been observed to feed
on the nestlings of endemic birds and is likely to pose a serious threet to some pecies.

Canis familiaris (Dog). Dogs have gone ferd in severa places in the Andamans. They
have been observed digging up sea turtle nests on beaches, and are a serious cause of
mortdity to nesting adult turtles as well. These are hunted as they come ashore to lay
eggs, and killing of turtles by ferd dogs has been observed on most of the nesting
beaches on the idands where dog populations have established themsalves. These dogs
have formed packs and have been seen attacking and killing Spotted Deer (this is not
necessarily a bad thing), and are the only predator these animas have in the idands.
However the other damage done by dogs make it necessary to control therr ferd
population.

Bos taurus (Cattle). Herds of cattle have been observed in the middle of the Jarawa
(Tribd) Resarve. Jarawa tribds do not hunt them for edting, and 0 they ae left
undisturbed. They damage the native vegetation. The extent to which this damage occurs
has not been documented. Capra hircus (Goat). These were introduced on Barren Idand (
known so because of its lava fieds) in the last century, and are now advertised as a
unique species, since they are supposed to survive on sdt water. This clam gppears to
have been a gimmick to attract tourists, and has recently been debunked
(Chandrasekharan et al, 2003). The vegetation cover on Barren Idand has been obvioudy
affected by goats. The number of tree species present gppears to be very smdl reldive to
other idands, suggesting that regeneration is confined to these few species. Ground flora
is sparse, and has been noticeably browsed wherever seen (persona observation, 2003).

Goats were also introduced on to Narcondam Idand in the 1970's to provide megt for the
police outpost there. They have multiplied and caused severe degradation to the



indigenous vegetation here (Sankaran, persond comment). Attempts are being made to
eradicate them now from this place.

Agathina fulica (Giant African Snail). These were introduced by the Jgpanese during
their occupation of the idands in the 1940's, as a food supplement. This snall has become
a serious pest of vegetable crops in the idands—which are themselves introduced ut are
commercidly vauable species

No quantitative assessment of the damage caused by invasve animas has been made
here snce the data has not been gathered. | merdly note presence of these invasives here
and point out that these invasives have caused serious problems esawhere. A proactive
goproach is cdled for before the magnitude of the damage becomes certain and sdf

evident, asin the case of the chitd.
Plants

Parkinson (1923) recorded a hundred species of introduced plants from the Andaman
Idands. These can be categorized roughly into the following broad ceategories 24 are
non-ornamental trees, 30 are ornamental trees, shrubs and creepers, 40 are fruit or
vegetable herbs, shrubs and trees. Six have been found growing wild. These are Urena
lobata, Acacia farnesiana, Calotropis gigantea, and 3 species of Solanum. Since 1923
there have obvioudy been many more introduced species that have naturdised, since the
scde of settlement has gone up by over an order of magnitude. These have however not
been documented. The species observed growing wild nowadays include Eicchornia
crassipes, or water hyacinth, and this has been observed choking up freshwater bodies.

The mgority of weeds seen growing on wasteland appear to be exotic. Eupatorium and

Parthenium are observed in abundance everywhere in the Andamans.

Prevention in the islands

Contralling the influx of new gpecies into the idands is obvioudy criticd, snce
preventing potentia invasves from edablishing themsdves is more cogt effective than
control. One of the mogst important steps to be taken is the derilisation of balast water
(UCS, 2001). Whereas regulations exist in some places that bdlast water is to be
exchanged a mid-sea before entry into a port, this is ether not done properly, or is



observed in the breach. No regulations exist for Indian ports. While the presence of
aquatic invasves has not been sudied or documented in these idands, it would be
aurprising if the problem did not exis. It would largely caused due to trangport in balast

water.

Wood that is being trangported often carries pest species that become invasives at the
destination point of the wood. Since wood imports into the Andaman Idands do not take
place this is not likely to be a problem here. However, pests may have been introduced
from here into mainland India, something that again has not been studied or documented.
Treating packing wood before use is the preferred method of control (UCS, 2001).

At the moment, there is a port check to prevent wildlife items being taken out of the
idands. This needs to be expanded in scope to prevent any anima species from coming
in. Proper fumigation or other derilisation procedures need to be adopted for food
materials and seed sock coming in, to diminate invasive contaminants.

Bringing in any outsde species for any purpose, needs a proper environmental impact
assessment done. Some invasves have been brought in with good intentions, that have
then gone wild and creasted problems. For ingdance water hyacinth was firs brought in as
an ornamenta plant. African Giant Snails were brought in as a food supplement, as were
the goats. We risk repeating these mistakes as was evident at a recent seminar in Port
Blar. Subgtantid interest was shown in new agriculturd and aguaculturd technologies
developed by organisations in mainland India These included fast-growing fish as a food
supplement as well as Trichogamma wasps for the control of rice pests (Kesavan, 2003).
A mgor NGO is likey to be contracted by the A & N Adminidration to introduce these
technologies into the idands—which one. Both these have the potentid for becoming
invesves that may cause immense environmentad damege in other forms, and exireme

care needs to be exercised in introducing them here.

Hndly, prevention would include the spaying and netering of pets brought in from the
mainland, an ingstence that native plants be used for dl landscaping, and attempting to
locate locd plant varieties that have commercid vdue to replace exotic vegetables. The
Karen and Chota Nagpur communities that were brought into the idands as forest labour
in the 1920’ s have dready developed arich lore in using indigenous plants for food.



Possible Control Measures

With herbivores the recommended technique is total eradication. The eradication of
herbivores from idands has been particularly successful (UCS, 2001). In the idands this
would be the ideal solution for the introduced spotted deer. There has been a discussion
on this issue on the internet recently, and the mgority of scientists who participated were
for dlowing culling; one even pointed out that India has a lega obligation under Section
8 h) of the Convention on Biodiversty to eradicate these deer from the idands. However,
recent changes in the Wildlife Protection Act, 1972 have taken away the authority of the
Chief Wildlife Warden to cull any populations of wild animas. Added to this, there is a
very marked reluctance on the part of the Minisry of Environment and Forests (MOEF)
to take any decison that could be congtrued as a precedent. A smple solution to this
would be to automaticaly declare any species found outsde its norma higtorica range as
vermin. There is reluctance to teke this step as well. For the moment, derilisation and
trandocation can be tried on asmall scae.

The aove would adso gply to the feral goat populations on Baren Idand and
Narcondam Idand. The wildlife laws are relevant here because both these are protected
aess. With dephants the problem is more complex because of the emotive issues
involved in any control. Here trapping and trandocation to mainland India seems to be a
workable option snce mogt of the animds on Interview Idand are young. This operation,
if properly done, should pay for itsdf, snce young dephants command a high price on
the mainland.

Pet animas such as cats and dogs should be licensed and should wear a license tag a dl
times to diginguish them from dray or fed animds The animds tha have gone ferd
need to be eradicated snce they pose a sarious threst to wildlife. Sterilisation is
problematic in this ingance, since they are not gpproachable a dl, and tranquillisng
animas would prove to be extremdy difficult. At the moment culling seems to be the

only feasible option.

Sterilisation is likely to work for deer in a few places, such as Ross Idand near Port Blair,
where the deer population has had an impact on its resources that is so obvious that even

the tourists comment on it. However, the effects of a derilisation campaign would be



noticesble only after a long period of time, as mortdity reduces the existing population. It
may aso be an option for the mae dephants on Interview Idand and on North Andaman
Idand.

Harvest appears to be the only method of controlling fredwater aguatic vegetation such
as water hyacinth. Budgets for this should be provided to the panchayatsin the idands.

For severd other species, research is required to establish the best means of control.
Squirrels, Mynahs and sparrows have not spread to Middle and North Andaman yet, and
control measures, if implemented soon, may succeed relaively cheeply. However, the
best methods to be used require research.

Legal hurdles to control

The biggest sumbling block to control a the moment is the Wildlife Protection Act,
1972, which ironicaly creates problems for the very species it is supposed to protect.
Many of the species that are invadve in the Andamans are protected by this legidation on
mainland India These include Spotted Deer, eephant, and Common Mynah. Permission
for any culling or other control programme is no longer in the hands of the Chief Wildlife
warden of the Andamans &fter the latest amendments to the Act, but must come from the
MOEF. This adds condderable delay to the decison making process in the unlikdy event
of permissons actudly being granted, and would lead both to avoidable damage to these
fragile ecosysems as well as added expenditure. Another legd issue is the presence of
these animds in protected areas. Permission to hunt in these areas would be problemdtic,
and these areas are precisely those where the damage to the ecosystems would have the

most adverse consequences.

Practical hurdles to control

A practicd hurdle in implementing control measures is the likdihood of conflicts with
animd rights activigs. The lives of individuad animds is likdy to be more important to
this group than the environmental and economic damege caused by them, as wdl as the

fact that, due to overcrowding a lot of these animds will die from starvation and disease.



A colleague working on the issue overseas comments that ‘I get nailed by anima rights
groups for controlling bullfrogs (Govindargulu, pers. com.). Ancther mgor problem is
that of monitoring. Censussing animas such as deer in ran forest is very difficult. A
recent initigtive in New Zedand (Forsyth et al, 2003) uses pellet grouping dengties
(PGD). This requires a long term effort, as well as populations of known dengties to
vdidate the reaults. These idedly would be captive populaions in enclosures, and these
would have to be crested.

Accurate numbers may however not be necessary. The lack of these is a convenient
bureaucratic hurdle to block culling programmes. If the browse damage is evident then
control is necessary.

CONCLUSIONS

There has been practicdly no research done on ether the environmenta or economic
consequences of introduced invasives in India While this paper concentrates on the
Andamans, the lack of knowledge is true of mainland India as wel. Problems that have
been identified include the large-scale dteraions of native ecosystems in the idands, and
current legidation to retain these ecosystemsin a pristine sate is deficient.

Urgent research efforts are required to understand the extent of the problem and to
inditute prevention and control measures for invasves. Legd changes may be necessary

to expedite the removal of exatics.
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TABLE 1. List of exotics recorded from the Andaman Idands. An * before the name
indicates that this species is on IUCN’s lig of “The hundred worst invasve species’
(ISSG, 2002). Highlighted species need clearance under the Wildlife Protection Act,

1972 for control measures to be implemented.

SCIENTIFIC NAME

TYPE

ENGLISH NAME

* Achatina fulica

land invertebrate

Giant African Snall

* Acridotheres tristis land bird Common Myna
Axisaxis land mammal Spotted Deer, Chital
Bos taurus land mammal Cattle
Canis familiaris land mammal Domestic Dog, Feral Dog
*Capra hircus land mammal Goat
*Eichhornia crassipes aguatic plant Water Hyacinth
Elephas maximus land mammal Elephant
*Felis catus land mammal Domestic Cat, House Cat

* Funambulus pennanti

arboreal mammal

Five Striped Palm Squirrel

Lantana camara land plant Largeleaf Lantana
* Leucaena leucocephala land plant Ipilipil, Subabul

Lissemys punctata aguatic reptile Fapshell Turtle

Muntiacus muntjak land mammal Barking Deer
*Mus musculus land mammal Field Mouse, House Mouse
?0puntia stricta land plant Cactus, Erect Pricklypear
?Parthenium hysterophorus | land plant Congress Grass

Passer domesticus land bird House Sparrow

Rattus norvegicus land mammal Brown Rat, Norway Rat
*Rattus rattus land mammal Black Rat




