IAS Student's Guide Online



image1.emf
DoE - Student's  Resource Guide IAS - WEB.pdf


DoE - Student's Resource Guide IAS - WEB.pdf
),

ran
G
QD

programme

5
£
Z 5
=5






10
10
1
12

14
16
18
20
22
24
26
28
30
32
34
36
38
40

42

42

42

44

50

50

52
52

53
53
54
59
56
57

Foreword

Background of the Invasive Alien Species
Project

NISSAP

WHY IS THE ENVIRONMENT IMPORTANT?
Calendar of Environmental Dates

WHAT IS AN ECOSYSTEM?

WHAT IS BIODIVERSITY?

WHAT ARE INVASIVE ALIEN SPECIES?

INVASIVE ALIEN SPECIES FOUND IN
ANTIGUA AND BARBUDA

Black Rat

Brown Rat

Cuban Tree Frog

Lionfish

Giant African Snail

Mongoose

Southern Cattail

Lemongrass (Citronella)

Lethal Yellowing
EMERGING INVASIVE ALIEN SPECIES:

Green Iguana

Black Widow Spider

Brown Widow Spider

PATHWAYS: WAYS IAS TRAVEL FROM
PLACE TO PLACE

IMPACTS OF INVASIVE ALIEN SPECIES
ON THE ENVIRONMENT

IMPACTS OF INVASIVE ALIEN SPECIES
ON SOCIETY

The negative impacts of invasive
species include:

WHAT HAS BEEN DONE/WHAT IS
HAPPENING NOW?

Agencies responsible for the
management of IAS

Management Strategies: What
can you do to help?

FURTHER RESOURCES

WHO TO CONTACT FOR FURTHER
INFORMATION?

GAMES
Word Puzzle
Crossword Puzzle
Notes
Acknowledgement
References






r

&

-~

JJP i
F N Ao b
R e
Frey 4

FOREWORD

ST i
A

gt ]

7,

AMBASSADOR DIANN BLACK LAYNE

Escalating international trade is moving
increasing numbers of organisms more rapidly
around the world, thereby increasing the threat
of harmful impacts by these species on native
ecosystems and human economic interests.
The government’s effort to prevent unwanted
invasions is being overwhelmed. It must be noted
that the acceleration of climate change has in
turn also increased the incidence of the invasive
alien species negative impacts on biodiversity
and ecosystem services, threatening human
health and life quality. They have become one of
the main threats to the world at both national
and international levels as these species have
spread and multiplied rapidly due to the lack of
natural predators, diseases, and preference for
more polluted environments.

Human impacts on the ecosystems of our planet
continue to grow. Our increasing population and
expanding levels of consumption mean that an
increased amount of people are consuming more
of nature’s goods and services, pushing against
the limits of sustainability. Greatly expanding
global trade is feeding this consumption, with
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large containers of goods moving quickly from
one part of the world to another by plane, ship,
train and truck.

One critical element in this economic
globalization is the movement of organisms from
one part of the world to another through trade,
transport, travel and tourism. Many of these
movements of organisms into new ecosystems
where they are alien (also called non-native, non-
indigenous or exotic) are generally beneficial
to people. Others have very mixed impacts,
benefiting some individuals or interest groups
while disadvantaging others. And in few cases,
especially disease organisms and pests of
forests or agricultural crops, the alien species is
detrimental to almost all.

This resource guide addresses the latter groups.
Invasive Alien Species (IAS), that subset of
alien species whose establishment and spread
threatens ecosystems, habitats, or species with
economic or ecological harm. Farmers have
been fighting pests since the very beginnings of
agriculture, and disease organisms have been a
major focus of scientists for well over a hundred
years. However, the general global problem





“SUBSTANTIAL EVIDENCE INDICATES
A RAPID RECENT GROWTH IN THE
IMPACT AND NUMBER OF IAS. ™

of invasive alien species has been brought to
the world’s attention only relatively recently
by ecologists who were concerned that native
species and ecosystems were being disrupted.

Much of the work to date on IAS has focused on
their biological and ecological characteristics, the
vulnerability of ecosystems to invasions, and the
use of various means of control against invasives.
However, the problem of IAS is above all an
anthropogenic one, for the following reasons:

2: Many invasive alien species are intentionally
introduced for economic reasons (a major
human endeavour), implying that those earning
economic benefits should also be responsible
for economic costs should the alien become
invasive.

2: The populace is principally responsible for
moving eggs, seeds, spores, vegetative parts,
and whole organisms from one place to
another, especially through modern global
transport and travel.

< While some species are capable of invading
well-protected, “intact” ecosystems, IAS more
often seem to invade habitats altered by
humans, such as agricultural fields, human
settlements, and roadways.

2» The magnitude of the problem of invasive alien
species is defined by people, and the response
is also designed and implemented by people,
with different degrees of impact on different
groups of people.

Substantial evidence indicates a rapid recent
growth in the impact and number of IAS. Trade,
and more generally economic development, leads
to more IAS. Countries that are more effectively
tied into the global trading system tend to
have more IAS, being positively linked to the
development of terrestrial transport networks,
migration rates, number of tourists visiting the
country, and trade in commodities. The general
global picture shows tremendous mixing of
species, with unpredictable long-term results
but a clear trend toward homogenization. The
future is certain to bring considerable additional
species shuffling as people continue to influence
ecosystems in various ways, not least through
both purposeful and accidental introduction of
species as an inevitable consequence of growing
global trade. This shuffling will yield species that
become more abundant and many others that
will decline in numbers (or even become extinct),
but the overall effect will likely be a global loss
of biodiversity at species and genetic levels.
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JOSEPH PROSPER -
INVASIVE ALIEN SPECIES
PROJECT COORDINATOR

Invasive alien species are considered to be one
of the most important causes of biodiversity
loss and changes in the ecosystem services
while threatening biodiversity for the last four
centuries. They have continued to affect several
countries and regions to a great extent, as
human mobility has gained momentum with
the advances of technology, globalization, and
transportation. Invasive alien species refer to
species which are introduced accidentally or
deliberately into an ecosystem where they are
not normally found and dominate the ecosystem
by affecting biodiversity directly or indirectly,
within a specific period. The Convention on
Biological Diversity defines invasive species
as alien species which threaten ecosystems,
habitats, or other species by causing economic
or environmental damages via its establishment
and invasion.

Since climate change has also accelerated, the
invasive alien species have adversely affected
biodiversity and ecosystem services by harming
the ecosystems while also threatening human
health and life quality. In this respect, they have
become one of the main threats to the world as
these species have spread and multiplied rapidly
due to the lack of natural predators and diseases.

4 FOREWORD

These species usually prefer more polluted
environments. In Antigua and Barbuda, several
invasive alien species (including fish, plants,
mammals and insects) have been found and
pose a great threat to our natural wealth. In our
country, quick identification, rapid assessment,
and fast response are of great importance for
combating the invasive alien species, which may
have arrived naturally or brought intentionally for
the purposes like aquarium trade, aquaculture,
garden landscape design, recreational activities
and fish releasing. It is also extremely important
to eliminate, control and prevent the spread and
reproduction of invasive alien species in order
to protect biodiversity and ecosystem services
as well as human health, economic and social
wellbeing. This publication is an important
step towards raising awareness on the harmful
effects of invasive alien species and preventing
their spread by highlighting this issue.

As the pace of globalization has accelerated
and transportation has become easier in recent
years, the movements and mobility of human
beings, plants and animals gained momentum.
Thus, accidental or deliberate transportation
of alien species have also become easier and
increasingly widespread. Today, invasive alien
species are one of the largest threats to global
biodiversity in addition to economic, social and
environmental problems they create in both
aquatic and terrestrial environments.
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BACKGROUND OF THE INVASIVE
ALIEN SPECIES PROJECT

“THE OBJECTIVE OF THIS PROJECT IS PREVENTION, EARLY

DETECTION, CONTROL AND MANAGEMENT FRAMEWORKS FOR IAS.”

The project goal is to manage the risks and costs of
Invasive Alien Species (IAS) onimportant ecosystems,
species and geneticdiversity in Antigua and Barbuda.
The objective of this project is prevention, early
detection, control and management frameworks for
IAS that emphasize a risk management approach by
focusing on the highest risk invasion pathways of
Antigua and Barbuda.

The project is framed under the scenario of
existing social and economic interactions within
the small island developing states (SIDS) of the
OECS and Barbados, and their lack of national
policies, awareness and capacity to effectively
deal with IAS. The project has been designed in a
way that will create an enabling environment to
support the management, control and eradication
of IAS in the region through national and regional
interventions. The project was designed under
the premise that regional understanding of the
problem, as well as improved national capacities
to better respond to IAS are key for success.

The project will rely on a two-tier approach
to achieve its objective and will promote the
idea that regional cooperation and knowledge
management become the main elements
for the development of more advanced and
appropriate national measures. The project aims
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to address the issue of invasive alien species
at the national level through the generation of
knowledge pertaining to IAS and their pathways,
development of policy and regulatory framework,
capacity building, and IAS prevention and
management. Sadly, the management of IAS is
not yet sufficiently addressed in terms of policy/
legislation, professional capacity and active
management. Hence, IAS currently present a
threat. The likelihood of future IAS introductions/
incursions remains very high and is increasing as
a result of land degradation and globalization.

The project will attempt to achieve its results
through 3 components. Components 1 and 2
will address the needs of Antigua and Barbuda
in relation to national frameworks for IAS
management and control, and actual work on the
ground that will lead to improved local capacity to
deal with particular IAS’. Component 3 is regional
and will be oriented towards addressing common
needs of seven OECS countries and Barbados in
relation to IAS.

Component 1 Outcome - Strengthened invasive alien
species management framework and cross sectoral
arrangements reduce IAS threats in terrestrial,
marine and coastal ecosystems. This outcome will
be achieved via the following outputs:





a) Critical Situation Analyses

b) National Invasive Species Strategies and
Action Plan

) Legal frameworks for IAS
d) Awareness and capacity building programs

e) Support to the design and implementation
of National Cost Recovery Financial
Mechanisms

Component 2 Outcome Eradication and/
or improved control of IAS impacting global
biodiversity significance thereby reducing threats
to key species.

Component 3 (Regional) Outcome - Increased
collaboration among Caribbean states to tackle
IAS and Enhanced Regional IAS management
through early warning system response measures
and capacity building.

The United Nations Environment Program is the
implementing agency of the project and will be
part of the projects’ steering committee. CABI
is the regional executing agency of this project
while the Department of Envirvonment (Antigua
and Barbuda) is the local partner and the main
contact for project implementation.

7 BACKGROUND

NISSAP

The National Invasive Species Strategy and
Action Plan 2020-2030 (NISSAP) was prepared
for the Ministry of Health, Wellness and the
Environment of Antigua and Barbuda, with the
Department of Environment charged with the
responsibility of oversight, to assist with the
planning and development. Development of the
NISSAP is one of the key outputs under the United

Nations Environment Programme (UNEP)-Global
Environment Facility (GEF)/Centre for Agriculture
and Bioscience International (CABI) executed
regional Invasive Alien Species (IAS) Project
“Preventing COSTS of Invasive Alien Species (IAS)
in Barbados and the OECS Countries”.





WHY IS THE ENVIRONMENT IMPORTANT?

The environment plays an important role in the existence of life on planet earth. Earth is home for a variety of living
species and we all are dependent on the environment for food, air, water, and other services provided by ecosystems.
Therefore, it is important for every individual to do their part in protecting and sustainably using our environment.

CALENDAR OF ENVIRONMENTAL DATES

FEBRUARY

ENVIRONMENTAL ACTIVITY DAY

World Wetland Day 2nd February

Invasive Awareness Week: The week is organized National Invasive Species Awareness Week begins
to bring attention to the impacts, prevention, the last Monday of February.

and management of invasive species - and all
those who are working toward healthy, biodiverse
ecosystems. It highlights risks posed by invasive
species that can threaten the economy,
environment, and public health.

MARCH

ENVIRONMENTAL ACTIVITY DAY

World Wildlife Day 3rd March
International Day of Forests 21st March
World Wood Day 21st March
World Water Day 22nd March
APRIL

ENVIRONMENTAL ACTIVITY DAY

World Health Day 7th April
Earth Day 22nd April
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ENVIRONMENTAL ACTIVITY

International Day of Plant Health 12th May
World Bee Day 20th May
Endangered Species Day 21st May
International Day of Biological Diversity 22nd May
World Turtle Day 23rd May
JUNE

ENVIRONMENTAL ACTIVITY DAY

World Environmental Day 5th June

World Oceans Day 8th June

World Day to Combat Desertification and Drought 17th June
SEPTEMBER

ENVIRONMENTAL ACTIVITY DAY

World Ozone Day 16th September
Zero Emissions Day 21st September
OCTOBER

ENVIRONMENTAL ACTIVITY DAY

World Habitat Day 4th October
Energy Efficiency Day 6th October
World Migratory Bird Day 9th October
World Food Day 16th October
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NOVEMBER

ENVIRONMENTAL ACTIVITY

Arbour Month (Antigua & Barbuda)

World Fisheries Day

DECEMBER

ENVIRONMENTAL ACTIVITY

Wildlife Conservation Day
World Soil Day

WHAT IS AN
ECOSYSTEM?

An ecosystem is a community of interacting
organisms and their environment. Living things
interact with each other and also with non-living

things like soil, water and air.
There are two types of ecosystems:

* A natural ecosystem is a naturally produced

biological environment found in nature. It
includes deserts, forests, grasslands, lakes,
mountains, ponds, rivers, oceans, etc.

* An artificial ecosystem is an artificial
environment which is created and maintained
by man. It includes aquariums, crop fields,
gardens, parks, zoos etc.

DAY

This is celebrated all month, and Arbour Day Plant
Fair & Climate Fest is celebrated on the fourth
Thursday of the month of November.

21st November

DAY

4th December

5th December

WHAT IS
BIODIVERSITY?

Biodiversity refers to the variety of life, that is
the variety of species of plants and animals.
The health of an ecosystem is dependent on the
extent of biodiversity or variety of species living
within it. Ecosystems with robust biodiversity,
that is, a great variety of species of plants and
animals tend to be more resilient having a greater
ability to recover when exposed to adversity, such
as diseases or severe storms. Robust biodiversity
is essential for the functioning of the ecosystems
that provide vital resources such as food, water,
fuel, building material and traditional medicines
for millions of people.

10 BACKGROUND





WHAT ARE INVASIVEX ‘,

ALIEN SPECIES?

According to the Convention on Biological
Diversity (CBD) “Invasive alien species are plants,
animals, pathogens and other organisms that
are non-native to an ecosystem which may cause
environmental or economic harm or negatively
affect human health. They impact negatively
upon biodiversity, including decline or removal of
native species, through competition, predation,
or transmission of pathogens and the disruption
of local ecosystems and ecosystem functions”.

An invasive is an organism that causes ecological
or economic harm in a new environment where it
is not native.

Alien is a term used in this case, when referring
to an organism that does not naturally occurin a
specific location.

A species is a group of organisms that can
reproduce with one another in nature and
produce fertile offspring.

Invasive plants, animals and pathogens are
having significant impacts on the environmental,
cultural, social and economic values of Antigua

and Barbuda. Impacts include loss of biodiversity,
reduced agricultural productivity, deterioration of
the quality of sporting grounds and playgrounds,
damage to heritage sites, issues of safety and
site access etc.

NEW TERMS:

Biodiversity - is the shortened form of two words
“biological” and “diversity”. It refers to all the
variety of life that can be found on Earth (plants,
animals, fungi and micro-organisms) as well
as to the communities that they form and the
habitats in which they live.

Competition - individuals seek to obtain the same
environmental resource.

Pathogens - a bacterium, virus or other
microorganism that can cause disease.

Predation - one population is the resource of the
other, that is, the preying of one animal on others.
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BLACK RAT

Black Rat (Rattus rattus)






BACKGROUND INFORMATION

1. What they look like
Black Rats are usually black to light brown
in colour with a lighter underside. These
rodents range from 5-7 inches in length, with
an additional 6-9-inch-long tail.

2. Diet
Black Rats are omnivores and eat a wide
range of foods.

3. How they got here
Black Rats originated from India and
Southeast Asia, and gradually spread
throughout the Asian, European and African
continents. Europeans spread Black Rats to
the Americas shortly after their colonization
in the late 15th and early 16th century.

4. Predominant location/habitat
Black Rats are located all around Antigua
and Barbuda.

EFFECTS ON BIODIVERSITY

Black Rats have led to a significant negative
impact on native species of plants and
animals, particularly birds, insects, and other
small vertebrates and invertebrates.

EFFECTS ON PEOPLE AND THE ECONOMY

Black Rats have been known to carry deadly
diseases such as bubonic plague, and typhus.
Rats are vectors for diseases since they can
carry bacteria and viruses in their system
which can be transmitted to humans. Apart
from disease, rats cause significant damage to
buildings, wires, and other structures, because
of their need to gnaw on objects to keep their
teeth in shape. Black Rats have been known to
gnaw though water pipes, electrical wires, and
even cinder blocks.

HOW TO COMBAT THESE INVASIVE SPECIES

a. Remove nesting sites by ensuring yards and
gardens are clean and tidy, and there are no
piles of debris lying around.

b. Remove food source by covering any garbage
bins with food waste and wrap food waste
before putting it into the bin.

Did you know that the island of Redonda
underwent a large-scale eradication and is
now rat free?

NEW TERMS:
Debris - scattered pieces of rubbish or remains
Invertebrate - animals lacking a backbone

Omnivore - an animal or person that eats a
variety of food of both plant and animal origin.

Rodent - a gnawing mammal of an order
that includes rats, mice, squirrels, hamsters,
porcupines, and their relatives, distinguished
by strong constantly growing incisors and no
canine teeth.

Vector - an organism, typically a biting insect

or tick, that transmits a disease or parasite
from one animal or plant to another.

Vertebrate - an animal of a large group
distinguished by the possession of a backbone
or spinal column, including mammals, birds,
reptiles, amphibians, and fishes.
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“THE FIRST STEP IN CONTROLLING THESE ANIMALS
AROUND HUMAN HABITATION IS 600D SANITATION
AND PROPER DISPOSAL OF GARBAGE.”

BACKGROUND INFORMATION

1. What they look like
A robust, medium-sized rodent with a long
snout, small eyes, moderately sized ears, and
a scaly, nearly naked tail (shorter than total
body length). The short, coarse fur is greyish
brown above, with scattered black hairs, and
pale grey to yellowish on the belly.

2. Diet
Brown Rats are omnivorous. They eat a wide
variety of foods including vegetables, grains,
fruits, eggs, milk, fish, animals (live or dead),
human garbage and other rats.

3. How they got here
The Brown Rat originated in Asia. It arrived
in North America via Europe in the 18th
century. Rats have followed humans to every
continent except Antarctica.

4. Predominant location/habitat
Rats are located all around Antigua and Barbuda.

EFFECTS ON BIODIVERSITY

It has caused or contributed to the extinction
or range reduction of native mammals, birds,
reptiles and invertebrates through predation
and competition. It restricts the regeneration
of many plant species by eating seeds and
seedlings, eats food crops and spoils human
food stores by peeing and pooping on them.

EFFECTS ON PEOPLE AND THE ECONOMY

They can do significant damage to human
artifacts, not only in the destruction and
pollution of food, but also in the destruction
of electric and telephone cables, water pipes,
furniture etc. The Brown Rat is fierce and
aggressive, and humans and other predators
have not had significant progress in reducing
the size of their population.

HOW TO COMBAT THESE INVASIVE SPECIES

a. The first step in controlling these animals
around human habitation is good sanitation
and proper disposal of garbage, together
with the rat-proofing of food storage areas.

b. Trapping is often used on a local scale
for control around farms, crops and small
wildlife areas; however, it generally fails to
remove all individuals, as trap-shy animals
can survive and repopulate.

NEW TERMS:

Artifact - an object made by a human being,
typically one of cultural or historical interest

Regeneration - (of a living organism) grow
(new tissue) after loss or damage
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“YOU CAN REDUCE CUBAN TREE FROG IMPACTS BY
ELIMINATING THEIR EGGS AND POTENTIAL BREEDING SITES. ™

BACKGROUND INFORMATION

1. What they look like

Body colour is highly inconsistent, ranging from
whitish to grey, green, or brown, and may be
marked with irregular, dark stripes or blotches
that fade when the frog changes colour. Skin
is warty (some warts quite prominent). The
armpits and groin may be washed with yellow.
Young frogs’ body colour is olive-brown; sides
are often marked with light stripes. Younger
frogs often have reddish eyes, and blue bones
that can best be seen through the skin on the
underside of the hind legs. Like all tree frogs,
this species has enlarged, sticky toepads;
usually much wider than the toepads of native
tree frogs.

2. Diet
Cuban Tree Frogs eat beetles, roaches, spiders,
other small invertebrates, also small frogs,
lizards, and snakes.

3. How they got here
The initial distribution of the Cuban frog
throughout the Caribbean was Cuba, the
Cayman lIslands, and the Bahamas, but has
since spread to many of the islands. It is likely
to have arrived in Antigua and Barbuda via
shipments of plant materials.

4. Predominant location/habitat
Found in residential areas, around water sources
e.g., water drums and septic tanks. Cuban
Tree Frogs can also be found along seasonal
freshwater watercourses such as those in
Cashew Hill and Yorks.

19

EFFECTS ON BIODIVERSITY

In natural and city settings, Cuban Tree Frogs will
eat native tree frogs, as well as lizards and many
invertebrates.

EFFECTS ON PEOPLE AND THE ECONOMY

Cuban treefrogs thrive in human-modified areas,
and populations can be dense enough to be a
nuisance. These tree frogs often enter homes
through doors, windows, and plumbing.

Cuban Tree Frogs can cause the following
problems in homes:

* Clogged drains

 Contamination of potable water sources (e.g.,
storage tanks, cisterns, etc.)

* Egg masses in pools and decorative ponds
(which cause a subsequent increase of Cuban
Tree Frogs around the home)

* Occupying nesting boxes meant for birds

* Burning and irritation of eyes and nose from
contact

 Power interruptions because the frogs get into
transformers and electrical switches and cause
short circuits

HOW TO COMBAT THESE INVASIVE SPECIES

You can reduce Cuban Tree Frog impacts by
eliminating their eggs and potential breeding
sites. Additionally, you can reduce the use of
unnecessary outdoor lighting which attracts the
frogs as they feed on moths and similar foods.






Lionfish (Pterois sp.)

BACKGROUND INFORMATION

1. What they look like

The Lionfish also called zebrafish, firefish,
tastyfish, or butterfly cod, usually have
coloured bands that are red, white, cream-
coloured, or black, along with distinctive
pectoral fins and spiky fins sticking out of
their sides or backs which are venomous. The
species that is invasive to the Caribbean is the
Pterois volitans and the Pterois miles.






2. Diet
The Lionfish’s diet usually consists of small
fish, invertebrates, and mollusks.

3. Behaviour
Lionfish have a lifespan of 5 to 15 years.
Females lay egg clusters that contain up to
15,000 eggs. The Lionfish is a skilled hunter,
blowing jets of water at its prey to confuse it
and to position prey to be more easily eaten.

4. How they got here

The Lionfish was most likely introduced in the
early to mid 1990’s off the coast of Florida
into the Atlantic Ocean by pet owners who
found taking care of them to be too difficult.
Since then, they have spread up and down the
Atlantic, being found as far north as Delaware
State and as far south as Brazil. Lionfish are
also now common in the Caribbean Sea.
Lionfish prefer tropical and subtropical warm
waters, and is one of the few invasive fish
species to successfully establish itself in new
open marine systems.

5. Predominant location/habitat
Lionfish are primarily located in reefs and coral
in warm sub tropical and tropical waters up to 50
metres deep, although they have been located
up to 300 metres.

EFFECTS ON BIODIVERSITY

Lionfish prey on a variety of native fish,
invertebrates and mollusks reducing the diversity
of marine life in the sea and ocean. Lionfish
have been shown to overpopulate reef areas
and display aggressive tendencies, which can
force native fish species to move to other areas
where conditions are less desirable for living
and breeding. In one example, it was shown that
a single lionfish was responsible for reducing
young juvenile reef fish population by 79%.
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EFFECTS ON PEOPLE AND THE ECONOMY

Lionfish stings cause intense pain and sweating,
and in extreme cases, respiratory distress and
paralysis. The intensity and duration of these
effects depend on an individual’s sensitivity to the
toxin and how many spines have stabbed them.

By reducing populations of grouper and other
commercially valuable species for example, Lionfish
may damage the economies of island communities
dependent upon fishing. Lionfish may also impact
local tourism, an economic mainstay of many
Caribbean Island nations.

HOW TO COMBAT THESE INVASIVE SPECIES

One of the most effective ways to combat the
Lionfish invasion has been the “Lionfish as Food”
campaign, whereby licensed fisherfolk and other
individuals are encouraged to catch and sell
Lionfish. Not only has this helped to reduce the
population of Lionfish, but it has also helped to
provide an alternative fish source and reduce the
pressure on overfished species such as grouper
and snapper. Some organisations like the
Reef Environmental Education Foundation has
provided information to restauants to properly
prepare Lionfish despite their venemous spines.

NEW TERMS:

Mollusks - an invertebrate of a large phylum
which includes snails, slugs, mussels, and
octopuses. They have a soft unsegmented body
and live in aquatic or damp habitats, and most
kinds have an external calcareous shell

Venomous - producing venom in a specialized
gland and capable of inflicting injury or death






BACKGROUND INFORMATION

1. What they look like

An adult Giant African Snail grows to around
2.8 inches in height, and 7.9 inches in length.
Their shells are usually brown, with a whitish
band. The shell is usually tough, and has the
highest metal content of any snail species.

. Diet

The Giant African Snail is primarily a herbivore.
It usually feeds on plant material such as fruit
and vegetables, and even processed materials
such as paper and cardboard. On rare occasions,
these snails will also eat bones, concrete, and
even eat each other for calcium from their
shells and necessary protein.

Giant African Snail (Achatina fulica)

3. Behaviou-r

Giant African_Snails are hermaphrodites with
the larger snail usually acting as the female.
These snails can lay about 200 eggs at a time,
and usually lay 5-6 cluthes of eggs per year. The
Giant African Snail can seal itself in its shell for
up to three years in times of extreme drought to
survive (a process known as aestivation).

. How they got here

Giant African Snails are native to East Africa
and prefer a warm and humid climate. They
have been introduced in recent years to several
locations including the Caribbean and some
Pacific islands. They often end up in unwanted
places due to people transporting them, either
as pet trade or inadvertently.





5. Predominant location/habitat
Currently found in approximately 70% of
Antigua and not established on Barbuda; found
in farming areas to include Christian Valley,
Cades Bay, McKinnons and Bendals. These snails
can also be found in residential areas such as
Mount Pleasant, All Saints and Friars Hill.

EFFECTS ON BIODIVERSITY

Giant African Snails pose the largest threat
to damaging food crops grown all over. With
enormous appetites the Giant African Snail is
known to eat over 500 species of plants, to include
cultivated fruits and vegetables. Additionally,
this invasive snail - ranked amongst the top of
the list of the world’s 100 worst invasive species
- is known to displace other endemic mollusk
species by outcompeting them for resources.

EFFECTS ON PEOPLE AND THE ECONOMY

The Giant African Snail harbours a number of
pathogens that affect both plants and animals. This
includes the parasitic Nematode “Angiostrongylus
cantonensis”, which can cause the deadly disease
eosinophilic meningitis. While meningitis is usually
transmitted when eating raw or undercooked
snail, it can also be passed by simply touching the
mucous secretions of the snail and then touching
one’s own mucous membranes. The extent of the
disease is directly proportional to the amount of
the nematode that enters the body as well as the
state of the host’s immune system.

Giant African snails have a significant impact on
agriculture. They are greedy eaters due to their
large size, and eat a number of important crops
such as beans, peas, cucumbers, papaya, banana
and melons. They will eat other snails and have
been known to cause damage to plastered or
painted buildings.

HOW TO COMBAT THESE INVASIVE SPECIES

The Giant African Snail is a notifiable pest in
Antigua and Barbuda and its presence in new areas
must be reported to Plant Protection Division.

It is also illegal to keep the snails as pets or
multiply them or use the shells or the snails in
any way. It is important to remember to never
touch a Giant African Snail with bare hands.
Due to the pathogens they carry, eating them
is highly discouraged. It is always encouraged
that persons handle these snails with gloves and
wash hands after with warm soapy water.

a. As snails love humidity, removing items such
as wood, dense vegetation and mulch can
reduce the likelihood of infestation. In order
to get rid of snails that are already there, snail
bait can be used which they will consume and
eventually die.

b. Another option is to submerge snails in a
mixture of salt or bleach and water (with two
cups of salt/bleach per gallon of water) for
24 hours, before double bagging the snails
and calling the Plant Protection Division for
collection. Small quantities of 10 or fewer
snails should be placed in a tied bag having
been treated with salt, and disposed of in the
garbage. The snails should never be treated
by applying salt to them unless they have first
been placed in a bag or container. Eggs may
be crushed or gathered and disposed of in the
bags with the snails.

NEW TERMS:
Herbivore - an animal that feeds on plants

Hermaphrodite - an organism having both
male and female sex organs or other sexual
characteristics

Nematode - a worm of the large phylum Nematoda,
such as a roundworms or threadworms
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BACKGROUND INFORMATION

1. What they look like
Mongooses are short-legged animals with
pointed noses, small ears, and long furry
tails. The claws do not retract, and like most
species there are five toes on each foot. The
fur is gray to brown and is commonly grizzled
or flecked with lighter gray. Their fur.coat can






“MONGOOSE ARE... BECOMING INCREASINGLY
COMMON IN DOMESTICATED AREAS. ™

stand on end, which makes the animal appear
twice as large when it combats such enemies
as poisonous reptiles. Males average 6509 in
weight and females 430g.

2. Diet
These animals have a varied diet, feeding on
small mammals, birds, reptiles, eggs, insects,
frogs, lizards, all kinds of rodents, crabs, fish,
fruits, nuts, earthworms, and seeds.

3. Behaviour

Mongooses live in burrows. They are known to
attack and kill venomous snakes using their
killing techniques (something they are famous
for). Members of this species have also been
known to catch mammals bigger than them,
up to the size of hares and even baby goats
or baby sheep. Vertebrate prey is usually killed
with a bite to the back of the head. As creative
hunters, they are known to break open bird
eggs by throwing them with their forepaws
toward a solid object.

4. How they got here

Mongoose are primarily found in Africa, their
range covering most of the continent. They
were introduced into many nations of the West
Indies, beginning in 1870s for the purpose of
controlling rats in sugar cane plantations
which eventually proved to be a bad idea. The
mongoose caused tremendous damage by
the destroying many native species and only
partially reduced the populations of rats.

5. Predominant location/habitat
In Antigua, mongoose are found only in dry
habitats, dry forest and scrubland. They
are also becoming increasingly common in
domesticated areas.
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EFFECTS ON BIODIVERSITY

Mongooses are diurnal generalist carnivores
that thrive in human-altered habitats. Predation
by mongoose has had severe impacts on native
biodiversity leading to the decline and extirpation
of native mammals, birds, reptiles, and amphibians.
Introduced populations have driven at least one
bird species extinct, and have extirpated dozens
of vertebrates from islands around the world,
including many endangered species.

EFFECTS ON PEOPLE AND THE ECONOMY

Mongooses are carriers of human and animal
diseases, including rabies (please note that
Antigua and Barbuda is free of rabies) and human
Leptospira bacterium.

HOW TO COMBAT THESE INVASIVE SPECIES

The methods to eradicate and control mongoose
to be analyzed include mechanical traps that kill
the animal and multikilling devices that could use
carbon dioxide gas. In Antigua control measures
are necessary and expensive.

NEW TERMS:

Carnivore - an animal whose food and energy
requirements derive solely from animal tissue or
meat, whether through hunting or scavenging

Diurnal - active in the daytime

Extirpation - describes the situation in which a
species or population no longer exists within a

certain geographical location
Scrubland - land consisting of scrub vegetation






BACKGROUND INFORMATION

1. What they look like

Southern Cattail is ‘an upright perennial
plant, 4-12 feet (1.5 - 4 meters) tall. Like other
cattails, it spreads by rhizomes, and one or
two plants can form a dense colony. The round
flower spikes bear several long, strap-like
green leaves. At the base where they clasp
the stem, leaves become crescent-shaped in
cross-section and have orange-brown mucilage
glands on the inner surface; the mucilage is
tan, shiny and sticky, resembling shellac.
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‘Southerr'Cattail (Typha domingensis)

3. Behaviour

Under the right conditions, \cattails ean“grow
and'spread energetically.. The pollinated flowers
develop into fluffy seed heads, blowing acress a
pond. Just as commonly, cattails spread through
their root system. The thick, white roots, called
rhizomes, grow underground near the edge of
ponds and in shallow swales. As long as the
water is not too deep, the cattails feast off the
open sunshine and abundant water, storing a
large amount of food in the root system. In fact,
cattails at the edge of pond can grow faster than






fertilized corn in a field! The dense foliage and
debris from old growth makes it very difficult for
competing plant species to grow.

Cattails prefer shallow, flooded conditions and
easily get established along a pond shoreline or
in waters one to 1.5 feet or less in depth. When
unimpeded however, the cattail beds will expand
and can extend their hefty rhizomes well out
into pond surface, actually floating above much
deeper waters. Cattails need to have “wet feet”
during most of the growing season.

3. How they got here

Southern Cattails are considered to be native
to North America. Although this cannot be
confirmed, it is suspected that the Southern
Cattails arrived here through the importation
of materials from outside of Antigua. Birds
also eat the seeds and disperse through their
droppings. The seeds stick to their feet and
blow off spreading them from pond to pond.

4. Predominant location/habitat
Any body of freshwater, to include gutters
alongside roadways, as well as freshwater pond
areas, for example West Indies Oil Company
(WI0C) Pond, Potworks and Collins Dam.

EFFECTS ON BIODIVERSITY

Ecologically, cattails tend to invade native plant
communities when hydrology, salinity, or fertility
change. Cattails are competitively superior
under stable water conditions. The plant can
occur in a variety of natural communities and
form extensive monocultures rapidly through
vegetative reproduction, thereby reducing plant
biodiversity.

EFFECTS ON PEOPLE AND THE ECONOMY

Cattails can become a problem in irrigated
agricultural lands and managed aquatic systems.
The plant invades farm ponds, irrigation canals,

and drainage ditches which can result in the
slowing of water flow and increase the chances
of blockage.

HOW TO COMBAT THESE INVASIVE SPECIES

Keeping water flowing into the wetlands, reducing
nutrient input and keeping the saltiness in tidal
marshes will help to keep desirable species
composition. If cattails begin to invade, physical
removal may be necessary.

NEW TERMS:
Foliage - plant leaves collectively

Hydrology - the branch of science concerned
with the properties of the earth’s water, and
especially its movement in relation to land

Irrigate - to supply water to (land or crops) to
help growth, typically by means of channels

Monoculture - the cultivation of a single crop in
a given area

Mucilage glands - a thick, gluey substance
produced by nearly all plants and some
microorganisms

Perennial - lasting or existing for a long or
apparently infinite time; enduring or continually
recurring

Rhizome - horizontal underground plant stem
capable of producing the shoot and root systems
of a new plant

Shellac - is a resin secreted by the female lac
bug on trees in the forests of India and Thailand

Species composition - refers to the contribution
of each plant species to the vegetation
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“FARMERS ARE MAINLY AFFECTED BY THE LEMONGRASS
BECAUSE IT TENDS T0 SPREAD EASILY TAKING OVER
AN AREA AND IT IS VERY DIFFICULT TO REMOVE.™

BACKGROUND INFORMATION

1. What they look like
Lemongrass has bluish-green leaves which are
straight in shape. The blades tend to be 18-36
inches long. Like other grasses, the leaves also
have parallel venation.

2. Behaviour
Once established, Lemongrass can spread
fairly rapidly, becoming weedy and invasive in
disturbed areas.

3. How they got here
This grass has been intentionally introduced in
tropical and subtropical regions of the world
for its essential oil and as a culinary and
medicinal herb and has the potential to escape
from cultivation. The seeds are spread by the
wind and birds may also contribute.

4. Predominant location/habitat
Mainly seen dominating the hills in the
southwestern area of Antigua such as
Greencastle Hill, Mount McNish, Sage Hill and
Signal Hill.

EFFECTS ON BIODIVERSITY

Lemongrass inhibits the natural growth of native
species, and it is an invader which, due to its high
oil content, has the potential to increase fire risk.

EFFECTS ON PEOPLE AND THE ECONOMY

Farmers are mainly affected by the lemongrass
because it tends to spread easily taking over an
area and it is very difficult to remove. The plant
can be harvested and used commercially for
drinks, teas and for mosquito repellant.

HOW TO COMBAT THESE INVASIVE SPECIES

Physically remove the lemongrass by taking out
the root system and replacing with plants that
are native to the area.

NEW TERMS:

Disturbed areas - an area where vegatation,
topsoil, or overburden is removed

Parallel venation - describes a condition in
leaves when all the veins of a leaf are parallel to
each other
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BACKGROUND INFORMATION spreading the disease as it feeds and moves
1. What they.look like from plant to plant. After infection, the disease
undergoes an incubation period of up to 8.5
months, before symptoms begin to occur. The
first obvious symptom is the premature drop
of fruits in mature plants, followed by the
death of the plant’s flowers. The next symptom
involves the yellowing and eventual death of
the leaves. After the spear leaf (youngest leaf)
dies, then no new leaves are formed, and the
dead leaves begin dropping, leaving only the
bare trunk. Infected palms usually take around
5 months after the appearance of the first
symptom to die.

LOWING

Lethal Yellowing (Candidatus phytoplasma palmae)
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Lethal Yellowing is a plant disease caused by a
“phytoplasma” and affects species of palm such
as the coconut or date palm. This disease is
spread by planthoppers and is often associated
with the planthopper, Haplaxius crudus, a tiny
insect that feeds on trees and plants.

2. Behaviour
Lethal Yellowing is spread almost exclusively
by the planthopper insect. This insect feeds
on the contents of a plant’s vascular system
using piercing and sucking mouthparts,






3. How they got here

Lethal Yellowing disease is likely to have been
transported to the Caribbean via shipments of
palms often used on lawns or gardens that also
had planthopper populations. The disease may
also have entered the region by planthoppers
carrying the phytoplasma in their bodies. DNA
tests reveal that Lethal Yellowing in Antigua
is caused by the Floridian strain of the lethal
yellowing phytoplasma.

4. Predominant location/habitat
Planthoppers cannot survive in colder
conditions, so Lethal Yellowing is usually only
seen in tropical or subtropical palms in the
southern United States, central and northen
South America, and the Caribbean.

EFFECTS ON BIODIVERSITY

Lethal Yellowing negatively affects both the
diversity of palms within a species and within
the family of palms. Lethal Yellowing can cause
the death of many palms reducing the diversity
of these trees.

EFFECTS ON PEOPLE AND THE ECONOMY

One of the palms most at risk to the Lethal
Yellowing is the Coconut Palm. This palm is
used both as an ornamental plant but more
importantly as a subsistence crop. Almost all
parts of the coconut are used, providing food,
drink, fuel, shelter, and most importantly income
for those growing this crop. As a result, the loss
of the significant numbers of coconut palms has
affected the livelihoods of many farmers.

HOW TO COMBAT THESE INVASIVE SPECIES

There is no cure for Lethal Yellowing; however,
plants can be treated to prolong their life by using
the antibiotic, Oxytetracycline Hydrochloride
(Terramycin), a highly restricted use pesticide in
Antigua and Barbuda. It should be noted that

this pesticide is not approved for treatment of
coconut palms from which the nuts are to be
consumed. Another option is to limit or exclude
the use of palms from infected areas altogether.
Also, one can use palm species that are not
susceptible to Lethal Yellowing, such as the
Thatch Palm, Coccothrinax spp., some of which
are endemic to Antigua and Barbuda.

NEW TERMS:

Antibiotic - a medicine (such as penicillin or
its derivatives) that inhibits the growth of or
destroys microorganisms

Incubation - is the process of keeping something
at the right temperature and under the right
conditions so it can develop

Ornamental - also referred to as garden plants
are usually grown in flower gardens for the
display of their flowers. It is a plant primarily
grown for its beauty either for screening, accent,
specimen, color or aesthetic reasons. Common
ornamental features include leaves, scent, fruit,
stem and bark

Phytoplasma - any of a group of bacteria that

are related to mycoplasmas, that cause plant
diseases (such as aster yellows or elm yellows)
by infecting phloem tissue and are transmitted
especially by homopteran insect vectors

Subsistence crop - a crop that people grow to
use or eat themselves in order to keep alive,
rather than to sell for profit

Vascular - relating to or denoting the plant -
tissues (xylem and phloem) which conduct water,
sap, and nutrients in flowering plants, ferns, and
their relatives
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BACKGROUND INFORMATION

1. What they look like

Green Iguanas are large, typically green lizards,
though they can sometimes be brown or almost
black in colour. Hatchlings and young green
iguanas usually have bright green coloration.
Green Iguanas have a row of spikes down the
centre of the neck, back, and upper portion of
the tail, and have dark black rings on the tail.

2. Diet
Green Iguanas feed on a wide variety of
vegetation, including shoots, leaves, blossoms
and fruits of plants such as ornamental plants,
hibiscus, garden greens, squashes and melons.
Adult Green Iguanas can also feed on bird eggs

and dead animals. Juvenile Green Iguanas feed

on vegetation, insects and tree snails.

N IGUA

~
s

Green Iguana (Iguana iguana)

2. Behaviour

The reproduction of the Green Iguana has
not been studied on the semi-arid Caribbean
islands of Antigua and Barbuda. However,
the reproductive cycle corresponds with
the rainy season. Mating is in the first half
of the dry season, egg laying in the second
part, and hatchling emergence approximately
two months before the onset of the rainy
season. In Antigua and Barbuda, many plants
produce young leaves after the first rains in
summer - well before the heavy rains start.
Egg emergence appears timed to ensure
that hatchlings can take advantage of a long
growing period before entering the dry season
and takes place when lush foliage is available
to the young iguanas.






3. How they got here

The Green Iguana is native to southern Brazil and
Paraguay as far north as Mexico and has been
introduced from South America to Puerto Rico.
Green iguanas were first observed on the eastern
and northern beaches of Antigua and Barbuda
after the passage of Hurricane Luis in 1995. In
Antigua, the iguanas were captured from the
coastal areas between the villages of Willkies
and Christian Hill. Reports of iguana sightings
came from the northern and eastern coasts of
Barbuda starting in 1995 (52).

4. Predominant location/habitat
In Antigua and Barbuda, the number of the
non-native Green lIguana has increased, and
the species has proliferated throughout the
island. They can be seen in the National Parks
area, Cassada Gardens, Lower Gambles, Crab
Hill and Johnson’s Point to name a few.

EFFECTS ON BIODIVERSITY

The Green Iguana is able to spread quickly in
places where they have little predators such as
in Antigua and Barbuda. The Green Iguana may
be threatening native biodiversity and impacting
infrastructure, agriculture and human safety but
this effect has not been studied.

One positive effect is because they are herbivorous,
they defecate intact seeds as they move through
the forest, dropping seeds as they go.

EFFECTS ON PEOPLE AND THE ECONOMY

Green Iguanas cause damage to residential and
commercial landscape vegetation and are often
considered a nuisance by property owners. Some
Green Iguanas cause damage to infrastructure
by digging burrows that erode and collapse
sidewalks, foundations etc. Green Iguanas may
also leave droppings on docks, moored boats,
seawalls, porches, decks, pool platforms and
inside swimming pools.
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HOW TO COMBAT THESE INVASIVE SPECIES

If you have an iguana frequenting your area,
you can take steps to deter the animal such
as modifying the habitat around your home or
humanely harassing the animal.

Examples of effective habitat modification and
harassment include:

* Removing plants that act as attractants
* Filling in holes to discourage burrowing

* Hanging wind chimes or other items that make
intermittent noises

» Hanging CDs that have reflective surfaces
« Spraying the animals with water as a deterrent

A management program to control the species
must soon be developed to prevent this invasive
reptile from becoming more widespread and
dominant in other areas around the island.
Although the practice must be discouraged,
where Green Iguanas are kept as pets, education
campaigns are critical to prevent escape. If
possession is illegal, amnesty may be offered
to owners who hand them in. Without proper
regulations and management, /. iguanais likely to
continue spreading and invading other habitats.
Green Iguanas may be captured by hand or pole
noose, or shot with a 0.22 rifle.

NEW TERMS:

Amnesty - an official pardon for people who have
been convicted of political offences

Semiarid - dry but having slightly more rain than
an arid region or climate






N.B. The Black Widow Spider have been tentatively identified as found here as both
were sighted by officials at least once. But we do not have official identification as yet.

BACKGROUND INFORMATION

1. What they look like
Black Widow Spiders are medium-sized, shiny,
and black in colour with large, round abdomens.
The female is shiny black and usually has a

reddish to yellow hourglass design on the
underside of the abdomen. Sometimes two small
triangles, instead of a complete hourglass, are
present. The females average 8 - 10 mm in length
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Black Widow Spider (Latrodectus mactan) Photo taken from scpr.org

and have long slender legs. The male is 3 -4 mm
long with an elongated abdomen.

2. Diet
They are carnivores which means they eat
meat. Ordinarily it feeds on insects; however, it
also consumes wood lice, chilopods and other
arachnids. Their diet consists of flies, mosquitoes,
grasshoppers, beetles, and caterpillars.





3. Behaviour
The Black Widow Spider is timid, sedentary,
solitary, cannibalistic, and nocturnal. The only
social life it exhibits is when it mates. During
the daylight hours, this spider spends its time
in the silken tunnel of its web which is the core
of the snare.

They are known for eating their partners.
This has inspired the common name, “widow
spiders”. Male Black Widow Spiders tend
to select their mates by determining if the
female has eaten already to avoid being eaten
themselves. Black Widow Spiders have been
sighted during the months August to November
in Antigua and Barbuda. Most of these spiders
live only one year.

4. How they got here
They are found in North America in parts of
southern Canada, mainly the Okanagan Valley of
British Columbia.

5. Predominant location/habitat
These spiders prefer to nest near the ground
in dark and undisturbed areas, usually in
small holes produced by animals, or around
construction openings or wood piles. Indoor
nests are in dark, undisturbed places such as
under desks or furniture or in a basement.

EFFECTS ON BIODIVERSITY

The Black Widow Spider creates its own habitat
wherever it spins its own web. With the aid of its
web, the spiders play an active role in the ecosystem
by helping to control insect populations.

EFFECTS ON PEOPLE AND THE ECONOMY

Black Widow Spiders are highly poisonous;
fortunately, they bite humans only when disturbed.
While they are not aggressive and do not have the
instinct to bite, their venom is neurotoxic, which
means that it effects your nervous system. If
the Black Widow Spider bites, most likely it has
been pressed against human’s bare skin, and this

causes a natural reaction, a bite in self - defense.
A bitten human suffers from painful rigidity in the
abdominal wall muscles. While the poison from
this spider is serious, it is rarely fatal. If treated
properly and promptly, the victim completely
recovers. A Black Widow ‘s bite is distinguished by
a double puncture wound.

Onthe positive side, Black Widow Spiders consume
enormous amounts of harmful insects. It gets rid
of troublesome flies and mosquitos, which carry
diseases, as well as grasshoppers, beetles and
caterpillars, which destroy grain crops. The Black
Widow’s entrapment of pests makes it invaluable
to man and helps to balance nature.

HOW TO COMBAT THESE INVASIVE SPECIES

a. Strong scents - Black Widow Spiders are
rumored to dislike lemon, eucalyptus, tea tree
oil, and peppermint.

b. Vinegar - Vinegar is a Black Widow killer.
c. Vacuums

d. Insecticides and pesticides.

e. Insect traps.

f. Remove web-building spots.

A known predator is the mud dauber wasp
(Chalybion californicum). This is not present in
Antigua and Barbuda. Black widow spiders are
fairly common, and they are afforded no special
conservation protection.

NEW TERMS:

Cannibalistic - an animal that feeds on flesh of
its own species

Nocturnal - occurring, or active at night

Sedentary - tending to spend much time seated;
somewhat inactive
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Brown Widow Spider (Latrodectus geometricus) Photo taken from scpr.org

N.B. The Brown Widow Spider have been tentatively identified as found here as both
were sighted by officials at least once. But we do not have official identification as yet.

BACKGROUND INFORMATION

1. What they look like
The coloration of a brown widow spider consists
of patches of tan and brown with black accent
marking. In mature females, there is usually
a stripe on the upperside of the abdomen and
three diagonal stripes on each side. At the top of
each diagonal stripe, there is a black mark, which
is rather conspicuous and square-ish. The Brown
Widow Spider does have an hourglass, but it is
typically an orange shade rather than the vivid
red of a black widow.

2. Diet

Like many spiders, brown widows feed on
crickets, flies, mosquitoes, ants, beetles, roaches,
and other common insects.

. Behaviour

Brown Widow spiders are much less aggressive
than black widow spiders and will roll up into
a ball or run away when disturbed. The female
Brown Widow will lay 10 to 20 egg white spiky
sacs in her lifetime with about 250 eggs per
sac. Young spiders hatch in approximately 14 to
21 days but remain inside the egg sac for 4 days
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to 1 month. After a short time, the spiderlings
move away from the nest by ballooning
(drifting through the wind by a silken line).

4. How they got here

It is not clear how the brown widow spider
was introduced to Antigua. It is a tropical and
subtropical spider found in Hawaii, Florida, some
Caribbean Islands, parts of Australia, South
Africa, Japan, and Cyprus. The brown widow may
have originated from Africa but was originally
described in South America.

5. Predominant location/habitat

The brown widow builds its web in secluded,
protected sites around homes and in woody
vegetation with branches. Some typical sites
selected by brown widows for web building are
empty containers such as buckets and nursery
pots, mailboxes, entry way corners, under eaves,
storage closets and garages, recessed hand
grips of plastic garbage cans, undercarriages
of motor vehicles that are stationary for long
periods, and the undersides of outdoor furniture
and wrought iron railings. They choose places
that are more exposed which places them at a
higher risk for interactions with humans as far
as bites are concerned.

EFFECTS ON BIODIVERSITY

The brown widow spider’s effect on biodiversity
is similar to that of the black widow. Brown
Widow Spiders consume enormous amounts
of harmful insects. It gets rid of troublesome
flies and mosquitos, which carry diseases, as
well as grasshoppers, beetles and caterpillars,
which destroy grain crops. The brown widow’s
entrapment of pests makes it invaluable to
man and helps to balance nature. These spiders
provide an important service by controlling insect
populations. Their exact effect on biodiversity in
Antigua is unknown.

EFFECTS ON PEOPLE AND THE ECONOMY

The bite of a brown widow spider is minor in
comparison to that of a black widow.
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Because of the timid nature of this spider biting is
not the first defense response, it would generally
retreat than attack. Female brown widows are
not aggressive and will usually withdraw to their
retreats rather than attack when their web is
disturbed (Goddard et al. 2008). If the retreat area
of the web is disturbed, the spiders usually drop
to the ground, retract their legs, and feign death
(@ behaviour known as thanatosis) (Muslimin
et al. 2015, DW Hall personal observation). This
behaviour not only helps them escape predators
but also reduces the likelihood of them biting
humans. Most bites occur when the spiders are
accidently trapped against the skin. Therefore,
brown widow bites are not common considering
the relatively large numbers of spiders present
in some areas.

HOW TO COMBAT THESE INVASIVE SPECIES

a. Inspect any buckets before bringing it into the
house.

b. Seal any cracks or holes around windows,
doors, and other entry points.

c. Wear gloves when gardening and when
handling straw, wood, or brush.

d. Eliminate any piles of leaves or debris near
your home.

e. Frequently vacuum and dust behind furniture,
in room corners, and in other dark areas.

f. Take care to spray up into holes and crevices.

g. Reducing clutter around the house and in the
garage should eliminate nest sites for them.

h. Also, one should store garage items in zip
closure plastic bags where there might be
interactions with spiders. These items include
rarely worn garments such as gardening clothes
and gloves, recreational items like sports
equipment (i.e., baseball gloves, roller skates)
and other items where spiders can crawl up
into holes where fingers can be inserted.





PATHWAYS: WAYS
IAS TRAVEL FROM
PLACE T0 PLACE

There are six principal pathways for IAS
1. Release in nature

2. Escape from confinement

3. Transport-contaminant

4. Transport-stowaway

5. Corridor

6. Unaided

1. Release in nature refers to the intentional
introduction of live alien organisms for the
purpose of human use in the natural environment.
Examples include release in nature of organisms
for biological control, erosion control (and dune
stabilization), for fishing or hunting in the wild;
landscape “improvement” and introduction of
threatened organisms for conservation purposes.

2. Escape refers to the movement of (potentially)
invasive alien species from confinement (e.g.,
in zoos, aquaria, botanic gardens, agriculture,
horticulture, aquaculture and mariculture
facilities; scientific research or breeding programs)
into the natural environment. In this pathway, the
organisms were initially purposefully imported
or transported to be held in a “captive setting”,
and then escaped (e.g., escape of live bait from
a fishing line). Their presence in the environment
is therefore considered accidental. Following
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clarification by the European Commission (pers.
com), this pathway also includes the release of
pets orthe disposal of plants into the environment.

3.Contaminant refers to the unintentional
movement of live organisms as contaminants
of a commadity that is intentionally transferred
through international trade, development
assistance,oremergency relief. This includes pests
and diseases of food, seeds, timber and other
products of agriculture, forestry, and fisheries as
well as contaminants of other products.

4. Stowaway refers to the movement of live
organisms attached to transporting vessels and
associated equipment and media. The physical
means of transport-stowaway include various
conveyances, ballast water and sediments,
biofouling of ships, boats, offshore oil and gas
platforms and other water vessels, dredging,
angling or fishing equipment, civil aviation, sea
and air containers.

5. Corridor refers to movement of alien organisms
into a new region following the construction
of transport infrastructures in whose absence
spread would not have been possible. Such trans
biogeographical corridors include international
canals (connecting river catchments and seas)
and transboundary tunnels linking mountain
valleys or oceanic islands.

6. Unaided refers to the secondary natural dispersal
of IAS that have been introduced by means of any
of the foregoing pathways. Secondary natural
dispersal (unaided) takes place after introduction
via other pathways through human intervention.
Information on the mechanisms of secondary
spread of IAS, after their introduction, are relevant
to define the best response measures.

NEW TERMS:

Ballast Water - fresh or saltwater held in the
ballast tanks and cargo holds of ships. It is used
to provide stability and manoeuvrability during
a voyage when ships are not carrying cargo,
not carrying heavy enough cargo, or when more
stability is required due to rough seas

Biofouling - the fouling of underwater pipes and
other surfaces by organisms such as barnacles
and algae

Biologic control - a method of controlling
pests such as insects, mites, weeds and plant
diseases using other organisms. It relies on
predation, parasitism, herbivory, or other natural
mechanisms, but typically also involves an active
human management role

Biogeographical - the branch of biology that
deals with the geographical distribution of plants
and animals

Conveyance - the action or process of
transporting or carrying someone or something
from one place to another

Dune Stabilization - is a coastal management
practice designed to prevent erosion of sand dunes

Erosion Control - the practice of preventing or
controlling wind or water erosion in agriculture,
land development, coastal areas, riverbanks and
construction

Sediments - matter that settles to the bottom
of a liquid
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IMPACTS OF
INVASIVE ALIEN
SPECIES ON THE
ENVIRONMENT

Invasive species change and destroy the
environment and have a negative effect on both
native species and the people who live and work
there. The impacts of invasive species include:

* Reduced biodiversity

* Decreased availability and quality of key natural
resources

* Water shortages
* Increased frequency of wildfires and flooding

* Pollution caused by overuse of chemicals to
control infestations

IMPACTS OF
INVASIVE ALIEN
SPECIES ON
SOCIETY

Invasive species are a major threat to the livelihoods
of the people who live in the areas they take over.
Through disturbing ecosystems, invasive plants,
insects and diseases damage many of the sources
humans need to sustain a good quality of life -
including food and shelter, health, security and
social interaction.

THE NEGATIVE IMPACTS OF
INVASIVE SPECIES INCLUDE:

Livelihood options narrowed

Invasive species harm livelihoods and increases
weaknesses by intruding on land and reducing
movement or access. They can also decrease the
supply of natural resources used by households
and reduce agricultural production (livestock and/
or crops) which can result in losses of income and
increased vulnerability.

42 IMPACTS OF INVASIVE ALIEN SPECIES





Food security decreased

Invasive plants are very difficult to eradicate once
they become established. The loss of agricultural
lands to invasive alien plants means that fewer
crops can be grown, and this threatens food
security. Species such as Giant African Snail and
Lionfish threaten food security.

Recreational and social opportunities limited

Giant African Snails cause havoc wherever they
go. They could show up on football fields which
would make it hard for footballers or anyone to use.
They are slow moving and secrete mucus which is
slippery making the field unusable. Imagine running
on the field during a game or practice session and
you hear crunching under your feet. That can be
dangerous especially of you fall over them and end
up touching the mucus.

The Cuban Tree Frog gets into homes and can be a
nuisance. Cuban Tree Frogs can enter homes in a
variety of ways. They may jump through open doors
or windows, be brought into a house inadvertently
on an ornamental plant, or get into a home’s
plumbing system through vent pipes on the roof.
Cuban Tree Frogs have also been responsible for
clogging sink drains.

Risks to human and animal health

For humans, one of the most dangerous effects of
invasive alien species is as a carrier of disease.
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« The Black Rat for example, is a vector for several
human and animal diseases such as leptospirosis.

 The Brown Rat is also known to carry diseases that
can be transmitted to humans, among them is the
bubonic plague.

* Cuban Tree Frogs can be found in cisterns and
water tanks and tend to defecate in the water
making the water unsanitary.

* The Giant African Snail is known to carry the
nematode (Angiostrongylus cantonensis) which
causes eosinophilic meningitis in humans.

« Lionfish can cause harm to humans if they come
into contact with its venomous spines.
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WHAT HAS BEEN
DONE/WHAT IS
HAPPENING NOW?

OFF-SHORE ISLAND CONSERVATION
PROGRAMME (OICP)

The award-winning Offshore Islands Conservation
Programme (OICP), formerly known as the Antiguan
Racer Conservation Project, has successfully restored
16 of Antigua and Barbuda’s offshore islands within
the Northeast Marine Management Area (NEMMA).
Under the programme, invasive black rats (Rattus
rattus) and Small Asian mongooses (Herpestes
Javanicus) were removed from the islands, resulting
in the restoration of these island habitats to their
former health and grandeur. In addition, these
efforts brought the Critically Endangered Antiguan
racer (Alsophis antiguae), Antigua & Barbuda’s only
endemic snake, back from the brink of extinction
so that today there are over 1200 individuals where
there were only 50 in 1995. The removal of invasive
mammalian predators not only benefitted the
endemic snake, but also resulted in a measurable
increase in other wildlife such as the Antiguan
Ground Lizard (Griswold’s ameiva), Antiguan Tree
lizards (Anolis wattsi and Anolis leachiij), and
nesting seabirds such as the protected Brown
Pelican (Pelecanus occidentalis) and vulnerable
West Indian Whistling duck (Dendrocygna arborea).





The offshore islands have been globally
recognized as hotspots for biodiversity and have
been designated as Key Biodiversity Areas (KBAs)
and Important Bird & Biodiversity Areas (IBAs).
In addition to annual wildlife monitoring efforts,
biosecurity checks are conducted every 5 weeks to
ensure the islands’ rat and mongoose-free status is
not compromised, and to prevent reinvasions that
could harm these fragile species and habitats. The
programme is a collaborative partnership between
the Environmental Awareness Group (EAG),
Fisheries Division, Department of Environment
(DOE), Ministry of Tourism and Investment,
Forestry Unit, National Parks Authority, and Fauna
& Flora International (FFI).

REDONDA RESTORATION PROGRAMME (RRP)

Born out of the OICP, the RRP has been responsible
for the most challenging island restoration in
Antigua and Barbuda to date. Redonda is the most
distant of all the offshore islands and supports
1% of the world’s population of Boobies [including
Brown Boobies (Sula leucogaster), Masked Boobies
(Sula dactylatra) and Red-footed Boobies (Sula
sula)]. The island also supports several critically
endangered reptiles that can be found nowhere else
in the world (not even on Antigua and Barbuda), like
the Redonda Ground Dragon (Pholidoscelis atrata),
the Redonda Tree Lizard (Anolis nubilus), and the
Redonda Pygmy Gecko (Sphaerodactylus sp. nov).

Following the abandonment of Redonda, by
phosphate miners in the 1930s, the island was left
to degrade, having established a population of
black rats and feral goats. These invasive species
denuded the island of both animal and plant
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wildlife. However, through the work of RRP, these
invasive species were removed from the island, and
Redonda has had an astonishing recovery. Where
there was once nothing but dust and rocks, the
island today flourishes with flora, and the lizard
population on the island has since tripled. For the
first time in decades, Redonda appears alive again.

Redonda has since been designated as a Key
Biodiversity Area (KBA) as well as an Important
Birding Area (IBA). The RRP is a collaborative
programme between the Government of Antigua &
Barbuda, EAG, FFI, British Mountaineering Council,
Global Wildlife Conservation, Wildlife Management
International Ltd (WMIL) and Island Conservation,
with support from Darwin Initiative through UK
Government funding, National Fish & Wildlife
Foundation, U.S. Fish and Wildlife Service, Betty
Liebert Trust, Waitt Foundation, and Syngenta Crop
Protection AG.






BEFORE

Photograph of land above Redonda helipad before the eradication of invasive species of rats and feral goats by the
Redonda Restoration Programme. Photo captured by Jenny Daltry, April 2012.
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Photograph of land above Redonda helipad 2 years after the island was officially declared invasive species free in
2018. Photo captured by Cole White, December 2020.
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BEFORE

Photograph captured pre-eradication of Redonda to the North of the helipad. Photo taken by Jenny Daltry, April 2017.

48





AFTER

Photograph captured 2 years after Redonda was declared invasive species-free to the North of the helipad. Photo
taken by Sophia Steele, December 2020.
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AGENCIES RESPONSIBLE FOR THE
MANAGEMENT OF IAS

The Ministry of Agriculture plays a leading role in
the management of IAS. The Fisheries Division,
and the Plant Protection Division all fall under this
Ministry, and each has a hand in this management.

The Plant Protection Division (PPD) is responsible
for the management for the Giant African Snail
and has developed a management strategy. The
PPD provides information to the public on how
to remove the snails from their homes, including
putting the snails in a bag and calling the PPD
to collect. The PPD is also responsible for the
official control, detection, prevention and where
possible eradication of the Lethal Yellowing
disease. For more details, contact the Plant
Protection Division.

The Central Board of Health (CBH) is the
government agency with responsibility for
the control of rats. The CBH plays a part in the
control of rats especially in urban areas like
St. John’s by distributing rat bait. Many agencies
(Fisheries Division, Department of Agriculture,
DOE and NGO’s such as EAG) educate the public
on invasive alien species. The control of the
Mongoose and Cuban Tree Frog is through the
teamwork between community organisations and
government agencies specially the Department
of Agriculture, the Board of Health and the DOE.

The management of the Lionfish falls under
the Fisheries Division and the National Parks
Authority (NPA). The Fisheries Division is officially
responsible for management of the Lionfish. The
NPA is only responsible for Lionfish that fall
within the boundaries of the Nelson’s Dockyard
National Park. For more information call the
Fisheries Division, the NPA and the DOE.

MANAGEMENT STRATEGIES: WHAT CAN
YOU DO TO HELP?

The average citizen can be involved in the control of
these species by practicing the measures mentioned
under the “How to Combat” section under each of
the species in the “List of Invasive Alien Species
Found in Antigua and Barbuda” section.

Also, persons should contact the Plant Protection
Division for information on controlling the
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Giant African Snail and the Lethal Yellowing
Disease. The Central Board of Health can provide
information on the best way to deal with rodents.

Additional information on invasive plant control
methods has been provided in the section below.

Resource Management Methods

Invasive plant control methods are divided into
four categories:

» mechanical,

* chemical,

* biological, and

e cultural techniques.

» Mechanical methods are used extensively by
volunteers; they include:

2» hand pulling,
22 weed wrench,

¢ cutting (high and low, in the case
of vines),

2x mowing,

2 digging,

2 bush hogging,

x prescribed burning,

2x brush cutting and weed whipping,

2x pulling with a tractor and chain or
Brush Brute.

These methods are effective if repeated frequently
during a growing season to exhaust a plant’s
root reserves, or if used in combination with
other techniques.

» Chemical methods involve the use of herbicides.
The decision to use chemical controls is a
carefully considered one. The exclusive use of
herbicides alone is not likely to be an effective
long-term solution for controlling invasives.
Difficulties include controlling only target
plants at the correct time during their life
cycle, and the potential health risks to workers
and the environment. Herbicides need to be
applied only by trained and licensed personnel.
In combination with physical methods of
reducing the above-ground portion of a plant,
herbicides may limit resprouting or effectively





control plants when used in combination with
other techniques. Typically, herbicides are used
in small quantities for a stump application
immediately after an invasive is cut back, or
they are used to control resprouts sometime
after the cutting. The environmental damage
from invasive plants is considered to be greater
than the risk associated with the use of non-
persistent herbicides.

Biological control involves the introduction
of species-specific predators from a plant
or animal’s native habitat and remains the
domain of universities and government
agencies. The risks associated with species
introduction are high, and only well-funded
and thoughtfully researched programs are
effective. Also considered biological control
is the use of grazing animals, such as goats,
to control invasives such as multiflora rose.
Another example of biological control is that of
the larval stage of the Ladybird Beetle which
eats the adult, larval and egg stages of the Pink
Hibiscus Mealy Bug, Maconellicoccus hirsutus.

Cultural control loosely describes changes to
the structure or nutrient availability of a site to
create conditions that do not favour invasives.
This form of control includes:

2 minimizing the edge habitats that are
prone to invasion,

2» amendingsoiltotie up excess nutrients,
or, for example, removing alien species
from a habitat as a way of preventing
it from serving as a ladder for vines,

o: preventing access to control other
invasive plants,

2: replacing with a diversity of desirable
species so that they can phase out
invasive species.

Resource Management Equipment

Fortunately, the tools wused for invasives
management are often the same ones that are
used to maintain estate areas, trails, agricultural
fields, reduce hazard trees, or meet other
objectives on our preserves. Commonly used
equipment includes:

* mowers,
e tractors,

* shovels,

» weed whips,
 chainsaws,

* chipper,

* Indian tanks,

e brush cutters,

e chains,

e trucks,

* small chemical sprayers,
e pruners,

* associated safety equipment including gloves,
helmets, safety glasses, chaps, and steel-toe
boots.

Specialized tools include the weed wrench and
the Brush Brute front-end loader attachment.

Training is required to operate powered
equipment. Volunteers are an effective means
to tackle supervised labour-intensive jobs such
as cutting vines with pruners and hand saws or
planting native species. Trained staff can follow
up later with complementary control techniques.

NEW TERMS:

Bush hogging - is a form of landscaping that
eliminates heavy brush in order to prepare land
for farming, hunting, development, and a variety
of other uses

Species specific predators - are an example of
biological control, in which a specific species

preys on another species
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FURTHER
RESOURCES

Caribbean Invasive Alien Species Network -
Caribbeaninvasives.org

National Invasive Species Network -
Caribbean - Invasivespeciesinfo.gov

Reef Resilience
The Global Environment Fund - GEF

WHO 10 CONTACT
FOR FURTHER
INFORMATION?

The Department of Environment
Ministry of Health, Wellness and the
Environment

#1 Victoria Park Botanical Gardens
Factory Rd, St. John’s, Antigua

Tel: 268-462-4625 | 268-562-2568
Website: www.environment.gov.ag
Facebook: @AandBEnviron

Instagram: @aandbenvironment

Antigua and Barbuda Fisheries Division
Ministry of Agriculture, Fisheries,

and Barbuda Affairs

Bay Street

Plant Protection Unit

Ministry of Agriculture, Fisheries,
and Barbuda Affairs

Queen Elizabeth Highway

St. John’s, Antigua

562-2776

Central Board of Health
Upper Church Street

St. John’s, Antigua
268.462.1891
ministryofhealth.ag

Environmental Awareness Group
Museum of Antigua and Barbuda
Long Street, St. John’s

Antigua

462-6236

eagantigua.org

Veterinary and Livestock Division

Ministry of Agriculture Fisheries and Barbuda
Affairs

Fort Road

St John’s, Antigua

268 - 562-1814
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PLANTHOPPER
GENUS
PREDATION
LEMONGRASS
FOLIAGE
BLACKRAT
BIODIVERSITY
VASCULAR
INVERTEBRATE
LIONFISH
BROWNRAT
PATHOGEN
ORNAMENTAL
ECOSYSTEM
VECTOR





INVASIVE ALIEN SPECIES

CROSSWORD PUZILE

1 2
3 4
5
6
7
8
9 10
1 12 13 14
15
ACROSS DOWN
1 Eats only plants 2 Animals without backbone
5 An organism that transmits a disease or 3 Has stripes and are dangerous
parasite from one animal or plant to another 4 Hangs out in the trash sometimes
6 One crop cultivation 7 One or more species of animals or plants that are
9 Has a high oil content closely related to each other
11 The variety of life on Earth 8 Large animals that have backbones
15 Eats both plants and animals 10 Giant African
12 These can have a negative impact on the environment
13 Interacting organisms and their environment
14 living organisms consisting of similar individuals

Created using the Crossword Maker on TheTeachersCorner.net
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For more information feel free to contact:

Department of Environment
Ministry of Health, Wellness & the Environment
#1 Victoria Park, Botanical Garden, P.0, Box W693, St. John’s, Antigua, W.I.

Tel: (268) 462-4625 | Email: doe@ab.gov.ag







