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Lecture plan

• Categories of hazard to human health associated with invasive 
species
• Aquatic biological invasions: impact on human health 
• Invasive species in social media
• What politicians and managers need to know about the problem of 

biological invasions? 
• Biosecurity strategy



Impact of biological invasions on human health



Impact of biological invasions on human health: 
examples 

Mazza, G., & Tricarico, E. 
(Eds.). (2018). Invasive 
species and human health 
(Vol. 10). CABI.

• Poisonous and venomous marine 
organisms

• Invasive plants
• Alien spiders and scorpions
• Ticks and Dust Mites
• Insects, incl. mosquitoes

• Freshwater invertebrates and Fishes
• Invasive reptiles and amphibians
• Birds causing zoonozes
• Alien mammals



Categories and subcategories of hazard to 
human health associated with invasive species 

Source: Mazza et al. 2014. Biological invaders are 
threats to human health: an overview, Ethology 
Ecology & Evolution, 26:2-3, 112-129, DOI:
10.1080/03949370.2013.863225

1. Cause diseases or 
infections

1a. Pathogens or parasites

1b. Vectors/reservoirs of 
pathogens/parasites 
(alien/native)

1c. Favor pathogens/parasites 
and/or their vectors/reservoirs

2a. Wounds from bites/stings

2b. Allergies

2c. Biotoxins

2d. Toxicants

3. Facilitate injuries, death, and 
physiological diseases through other 

mechanisms

2. Expose humans to

4. Have other 
negative 

effects on 
human 

livelihood 



IAS that pose a threat to human health through the 
transmission and spread of infectious diseases 

(1) An introduced pathogen may infect humans 
with a new disease; 

(2) The introduced species may be a new and 
effective vector for some of the diseases 
already identified, increasing their rate of 
infection. 

Cholera-causing bacterium, Vibrio cholerae (123rf.com)

Outbreak of cholera in 
South America caused

by discharge of infected 
ballast water

The bacteria naturally live in brackish 
or saltwater where they attach 
themselves easily to the chitin-
containing shells of crabs, shrimps, 
and other shellfish. 
Some strains of V. cholerae are 
pathogenic to humans and cause a 
deadly disease cholera, which can be 
derived from the consumption of 
undercooked or raw marine life species



A zoonosis: an infectious disease caused by a pathogen that has 
jumped from an animal to a human

• ~ 1,400 human infectious diseases 
have been identified.

• ~ 61% of them are zoonoses: they 
can infect animals and humans (and 
vice versa).

• 75% of new human diseases are 
zoonoses. 

(Taylor et al. 2001, cit. by Conn 2014)
Zoonoses (zoonotic diseases) are infectious diseases 
caused by a pathogen (an infectious agent, such as a 
bacterium, virus or parasite) that has jumped from an 
animal (usually a vertebrate) to a human.



COVID-19 – is a typical zoonozis

Spread from animals to people
Coronaviruses are zoonotic, meaning that they can be transmitted to people from 
animals. Both SARS-CoV and MERS-CoV originally came from bats, though other 
animals – including camels in the case of MERS – can act as intermediaries that spread 
coronaviruses to humans.

Many of the early  cases of covid-19 were traced back to a large seafood and animal 
market in Wuhan.  The virus is thought to have come from bats, possibly via an 
intermediary animal. In response, Chinese officials enacted a ban on eating and 
trading wildlife in February 2020.



Zoonotic diseases pose the world's largest growing 
threat to human health 
• Being able to predict the ability of 

pathogens and parasites to enter new 
communities and the ability of these 
organisms to shift hosts, thereby resulting in 
new diseases, is one of the primary
challenges facing researchers and health 
professionals. 

• A major challenge facing health professionals
is that the majority of emerging human 
infectious diseases are originating in 
countries with few resources available... to 
detecting the emergence of these diseases.

• Some of the above diseases (e.g. West-Nile
encephalitis, dengue hemorrhagic fever), as 
well as other prominent and deadly diseases 
(e.g. malaria, yellow fever), are mosquito-
borne. 

• Source: Davis, M. A. (2009). Invasion biology. Oxford 
University Press

Non-native mosquitoes may affect human 
health in three ways:

• by introducing a novel pathogen if the 
introduced mosquitoes are already 
infected;

• by providing a new transmission vector 
for a native pathogen; and/or

• by providing a new transmission vector 
for a novel pathogen independently 
introduced (Juliano and Lounibos 2005).

Tigrinis uodas Aedes albopictus (Wikipedia.org)

Aedes albopictus (Stegomyia albopicta), from the 
mosquito (Culicidae) family, also known as (Asian) 
tiger mosquito or forest mosquito, is a mosquito 
native to the tropical and subtropical areas of 
Southeast Asia; however, in the past few decades, 
this species has spread to many countries through 
the transport of goods and international travel.

Is known to transmit pathogens and viruses, such as 
the yellow fever virus, dengue fever, Chikungunya 
fever, and Usutu virus. There is some evidence 
supporting the role of Ae. albopictus in the 
transmission of Zika virus, which is primarily 
transmitted by the related Ae. aegypti. 



Infectious diseases and biological invasions of the 
aquatic environment 

• Many human pathogens may live and 
accumulate in aquatic environments 
without any hosts...
• however, it is critical to keep in mind 

that in many cases, the host animals 
are aquatic or associate closely with 
freshwater, which may thus serve as a 
medium of dispersal or maintenance 
of the disease. 
• Additionally, many infectious diseases 

require vectors or intermediate hosts 
that live in freshwater.

(Source: Conn, D.B., 2014. Aquatic invasive species and 
emerging infectious disease threats: A One Health 

perspective. Aquatic Invasions, 9(3).)
The life cycle of malaria mosquitoes



Biological invasions in the aquatic environment and 
their impact on human health Diseases associated with freshwater can 

be assigned to the categories of: 
1) water-borne such as typhoid and 
cholera; 
2) water-carried such as cryptosporidiosis 
and giardiasis; 
3) water-based such as schistosomiasis 
and diphyllobothriasis; 
4) water related such as malaria, dengue, 
chikungunya, and filariasis; 
5) water-washed such as trachoma and 
viral conjunctivitis; and 
6) water-dispersed such as Legionellosis

(Yang et al. 2012, cit. by Conn, 2014).

MedicineNet

Salmonella

water-borne diseases



Biological invasions in the aquatic environment and 
their impact on human health Diseases associated with freshwater can 

be assigned to the categories of: 
1) water-borne such as typhoid and 
cholera; 
2) water-carried such as cryptosporidiosis 
and giardiasis; 
3) water-based such as schistosomiasis 
and diphyllobothriasis; 
4) water related such as malaria, dengue, 
chikungunya, and filariasis; 
5) water-washed such as trachoma and 
viral conjunctivitis; and 
6) water-dispersed such as Legionellosis

(Yang et al. 2012, cit. by Conn, 2014).

water-carried diseases

cryptosporidiosis and giardiasis (a disease caused by the 
protozoan Giardia lamblia)

Giardiasis Intestinal Infection (News medical)



Biological invasions in the aquatic environment and 
their impact on human health Diseases associated with freshwater can 

be assigned to the categories of: 
1) water-borne such as typhoid and 
cholera; 
2) water-carried such as cryptosporidiosis 
and giardiasis; 
3) water-based such as schistosomiasis 
and diphyllobothriasis; 
4) water related such as malaria, dengue, 
chikungunya, and filariasis; 
5) water-washed such as trachoma and 
viral conjunctivitis; and 
6) water-dispersed such as Legionellosis

(Yang et al. 2012, cit. by Conn, 2014).

water-based diseases

Diseases formed in water-based media, such as schistosomiasis (caused by 
schistosomes - flatworm trematodes, families of Schistosomatidae) and 
diphyllotrothiasis (caused by fish or broad tapeworm Diphyllobothrium
latum that spreads through improperly treated fish)



Biological invasions in the aquatic environment and 
their impact on human health Diseases associated with freshwater can 

be assigned to the categories of: 
1) water-borne such as typhoid and 
cholera; 
2) water-carried such as cryptosporidiosis 
and giardiasis; 
3) water-based such as schistosomiasis 
and diphyllobothriasis; 
4) water related such as malaria, dengue, 
chikungunya, and filariasis; 
5) water-washed such as trachoma and 
viral conjunctivitis; and 
6) water-dispersed such as Legionellosis

(Yang et al. 2012, cit. by Conn, 2014).

water related  diseases

Water related - malaria, dengue fever, filariasis (caused by the 
nematodes Wuchereria bancrofti, Brugia malayi, Brugia timori
transmitted by bites of many mosquito species such as Anopheles)

Wuchereria bancrofti
(Wikipedia)



Biological invasions in the aquatic environment and 
their impact on human health Diseases associated with freshwater can 

be assigned to the categories of: 
1) water-borne such as typhoid and 
cholera; 
2) water-carried such as cryptosporidiosis 
and giardiasis; 
3) water-based such as schistosomiasis 
and diphyllobothriasis; 
4) water related such as malaria, dengue, 
chikungunya, and filariasis; 
5) water-washed such as trachoma and 
viral conjunctivitis; and 
6) water-dispersed such as Legionellosis

(Yang et al. 2012, cit. by Conn, 2014).

water-washed diseases

Water-washed, such as trachoma (caused by the bacterium 
Chlamydia trachomatis, can cause eye pain, corneal breakdown, 
and possible blindness) and viral conjunctivitis; 

Chlamydia trachomatis
(IntechOpen). 



Biological invasions in the aquatic environment and 
their impact on human health Diseases associated with freshwater can 

be assigned to the categories of: 
1) water-borne such as typhoid and 
cholera; 
2) water-carried such as cryptosporidiosis 
and giardiasis; 
3) water-based such as schistosomiasis 
and diphyllobothriasis; 
4) water related such as malaria, dengue, 
chikungunya, and filariasis; 
5) water-washed such as trachoma and 
viral conjunctivitis; and 
6) water-dispersed such as Legionellosis

(Yang et al. 2012, cit. by Conn, 2014).

water-dispersed diseases

Legionellosis (a severe 
form of pneumonia 
caused by bacteria of 
the genus Legionella)

May be found even in 
decorative fountains

Legionella pneumophila 
(a minute, gram-negative bacillus)
histopathology-india.net/



Categories and subcategories of hazard to 
human health associated with invasive species 

Source: Mazza et al. 2014. Biological invaders are 
threats to human health: an overview, Ethology 
Ecology & Evolution, 26:2-3, 112-129, DOI:
10.1080/03949370.2013.863225

1. Cause diseases or 
infections

1a. Pathogens or parasites

1b. Vectors/reservoirs of 
pathogens/parasites 
(alien/native)

1c. Favor pathogens/parasites 
and/or their vectors/reservoirs

2a. Wounds from bites/stings

2b. Allergies

2c. Biotoxins

2d. Toxicants

3. Facilitate injuries, death, and 
physiological diseases through other 

mechanisms

2. Expose humans to

4. Have other 
negative 

effects on 
human 

livelihood 



Venomus invasive species: the lion fish Pterois
volitans
• Pterois is a genus of venomous marine fish 

native to India and the Pacific Ocean (also 
called zebrafish, firefish, devilfish). 

• Characterized by a noticeable warning color 
with red, white, creamy or black stripes, 
bright pectoral fins and poisonous spiky 
fins. 

• Pterois radiata, Pterois volitans and Pterois
miles are the most commonly found species 
of the genus. 

• Popular aquarium fish. 
• P. volitans and P. miles are the newest and 

most threatening invasive species in the 
western Atlantic, Mediterranean, 
Caribbean, and eastern U.S. coastal waters 
(Florida, North Carolina). 

(Foto: S. Olenin 2006)
(AquaNIS)

The spines of the fins are highly venomous and can cause death in humans



Poisonous and venomous invasive species

Species Family Order Class Phylum
Claviceps purpurea Clavicipitaceae Hypocreales Sordariomycetes Ascomycota
Lagocephalus sceleratus Tetraodontidae Tetraodontiformes Actinopterygii Chordata
Lagocephalus suezensis Tetraodontidae Tetraodontiformes Actinopterygii Chordata
Pterois miles Scorpaenidae Scorpaeniformes Actinopterygii Chordata
Sargocentron rubrum Holocentridae Beryciformes Actinopterygii Chordata
Scomberomorus commerson Scombridae Perciformes Actinopterygii Chordata
Siganus luridus Siganidae Perciformes Actinopterygii Chordata
Siganus rivulatus Siganidae Perciformes Actinopterygii Chordata
Cassiopea andromeda Cassiopeidae Rhizostomeae Scyphozoa Cnidaria
Gonionemus vertens Olindiidae Limnomedusae Hydrozoa Cnidaria
Rhopilema nomadica Rhizostomatidae Rhizostomeae Scyphozoa Cnidaria
Alexandrium minutum Ostreopsidaceae Gonyaulacales Dinophyceae Myzozoa
Alexandrium monilatum Ostreopsidaceae Gonyaulacales Dinophyceae Myzozoa
Alexandrium pseudogonyaulax Ostreopsidaceae Gonyaulacales Dinophyceae Myzozoa
Azadinium spinosum Peridiniida incertae sedis Peridiniales Dinophyceae Myzozoa
Karenia mikimotoi Brachidiniaceae Gymnodiniales Dinophyceae Myzozoa
Prorocentrum cordatum Prorocentraceae Prorocentrales Dinophyceae Myzozoa
Bursatella leachii Aplysiidae Aplysiida Gastropoda Mollusca
Heterosigma akashiwo Chattonellaceae Chattonellales Raphidophyceae Ochrophyta

AquaNIS, an information system on aquatic 
non-indigenous and cryptogenic species

Venomous
• An organism capable of 

producing poison, usually 
injected through another 
organism intact skin by bite or 
sting.

Poisonous
• An organism capable of 

producing poison that gains 
entry to another organism 
body via the gastrointestinal 
tract, the respiratory tract, or 
via absorption through intact 
body layers.



Poisonous invasive species:
for example, toxic dinoflagellates and other planktonic 
algae carried in ballast water by ships 

Hallegraeff, G. M. (2003). Harmful algal 
blooms: a global overview. Manual on 

harmful marine microalgae, 33, 1-22.

However, not all HAB (Harmful Algal Blooms) are caused by invasive alien 
species –– they can be caused by native species as well. 



Other negative effects on human livelihood 

The water hyacinth, Eichhornia crassipes, 
a South American freshwater ornamental 
plant introduced worldwide, can host 
mosquitoes and snail species such as
Biomphalaria sudanica and B. choanomphala, 
vectors of Schistosoma mansoni, thus favoring 
the spread of schistosomiasis in Africa (MACK 
et al. 2000; PLUMMER 2005), as well as of 
malaria (SEABROOK 1962, cited by Mazza et al 
2014).

(Foto: S. Olenin. Caddo Lake, Texas, USA, 2004)

Eichhornia crassipes, a common water hyacinth, a native to the Amazon basin,
an invasive aquatic plant in the US.

The water hyacinth E. crassipes has a
detrimental impact on water use by humans 
because in canals it reduces the flow, which 
can result in flooding and damage to canal 
banks and structures, and in obstructing
intakes of pumps used for irrigation 
(GISD 2013, cited by Mazza et al 2014).

Impact on economy



Other negative effects on human livelihood 

(Foto: S. Olenin. Caddo Lake, Texas, USA, 2004)

Impact on economy Eichhornia crassipes, a common water hyacinth, a native to the Amazon basin,
an invasive aquatic plant in the US.



Categories and subcategories of hazard to 
human health associated with invasive species 

All negative effects 
of invasive alien 
species on human 
health also have a 
negative impact on 
the economy. 
(e.g. costs associated with the 
treatment of diseases caused by IAS 
- from individual costs to 
pandemics) 



Why is the problem of biological invasions 
of interest not only to biologists? 

24

Biological Intrusions and Politics: 
The B. Clinton’ Invasive Species Act 



Why is the problem of biological invasions 
of interest not only to biologists? 

25
This regulation is primarily aimed to prevent, minimize and mitigate the adverse impact on biodiversity



International Maritime Organization 
Convention for the Control and Management of 
Ship’s Ballast Water and Sediments, 2004

26

A vector oriented legal instrument 
aimed to reduce the spread of 
harmful aquatic organisms and pathogens (HAOP) 

HAOP: “Aquatic organisms or pathogens which, if 
introduced into the sea including estuaries, or into fresh 
water courses, may create hazards to the environment, 
human health, property or resources, impair biological 
diversity or interfere with other legitimate uses of such 
areas” (IMO, 2004).

Target species: “Species identified by a Party that meet 
specific criteria indicating that they may impair or 
damage the environment, human health, property or 
resources and are defined for a specific port, State or 
biogeographic region” (IMO, 2007).



27

Invasive species in mass media



28

Invasive species in mass media

Lithuania is being 
increasingly occupied by 

invasive animals and plants

10 shameless invaders …approach the 
borders of Russia

“Death jelly has arrived”
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Militaristic metaphors

“These species don’t belong 
here. They are plaguing the 
landscape, with untold 
economic and biodiversity 
impacts. We need to eradicate 
them whenever possible: 
This is war.”

“Giant Crab 'Red Army' Invades Norway”

“The Cold War might be over, but a red 
army of monster crustaceans—
marshaled by Soviet-era leaders—is 
threatening to invade Western Europe, 
according to environmentalists…”



Human perception of non-indigenous species: 
cultural aspects
• Our language about invasive species 

reflects how we conceptualize them and 
has tremendous implications for how we 
relate to and act towards these species.
• Even though militaristic metaphors have 

drawn attention to invasive species in the 
short term, they may ultimately be 
inadequate.
• There are alternative ways to 

conceptualize invasive species and to 
communicate about them that are more 
consistent with conservation values.

(Larson 2005. The war of the roses: demilitarizing invasion biology. 
www.frontiersinecology.org)

Potential costs of militarism
• Inaccurate perception of invasive species

• They are not our “enemy”: good/bad duality
• We cannot “win” this “war”.

• Contribute to social misunderstanding
• Invasive species are not a general, “bad” 

class.
• Negative social resonance, e.g., xenophobia
• Loss of scientific credibility.
• Reinforce militarism outside of war.

(Based on: Larsson 2005, 2009)



The notion of biological security (biosecurity)

31
Photos © S. Olenin

Why politicians and 
managers need to know 
about biological invasions?



What is biosecurity?
(Oxford Languages)
• Procedures or measures designed to protect 

the population against harmful biological or 
biochemical substances.

https://www.who.int/foodsafety/fs_management/No_01_Biosecurity_Mar10_en.pdf

INFOSAN:
• An integrated approach to manage risk to human, animal 

and plant life and health.

• Benefits of biosecurity include early recognition of 
emerging pest and disease threats, ability to consider 
complete exposure pathways, integrated responses to 
threats, rationalization of controls, improved emergency 
preparedness and response, overall ensuring the more 
efficient use of available resources.



Kas yra biosauga (biosecurity)?

www.farmbiosecurity.com.au

Biosecurity is a strategy 
and measures to 
prevent risks to human 
life and health, the 
living world and the 
environment from 
biological threats, 
including those posed 
by pandemic diseases 
and bioterrorism.

• In agriculture, these measures are aimed at protecting 
food crops and livestock from pests, invasive species, 
and other organisms not conducive to the welfare of 
the human population. 

• The term includes biological threats to people, 
including those from pandemic diseases and 
bioterrorism. 

• The definition has sometimes been broadened to 
embrace other concepts, and it is used for different 
purposes in different contexts.

• The COVID-19 pandemic is a recent example of a threat 
for which biosecurity measures have been needed in all 
countries of the world. 

(Wikipedia.org, 2020)



Biosecurity as a science 
The journal Global Biosecurity is a 
peer-reviewed, open access electronic 
journal for cross-disciplinary research 
in all aspects of human or animal 
epidemics, pandemics, biosecurity, 
and bioterrorism, including 
prevention, governance, detection, 
mitigation and response. 

We publish work on risk analysis, 
outbreak investigation, epidemiology, 
modelling, bioinformatics, 
phylogenetics, surveillance, 
intelligence, strategic foresight, 
forecasting, ‘One Health’, policy, 
governance, law, law enforcement, 
defense, ethics and first responder 
preparedness. 
We have a focus on rapid reports of 
epidemics of concern.Research journal „Global biosecurity“



Biosecurity as a science The following topics are encouraged:

• Design, construction, commissioning 
and management of biosafety 
laboratories

• Management of infectious materials 
and pathogens

• Development of bio-containment 
equipment and materials

• Risk Assessment and Response
• Biosafety and biosecurity in public 

health

• Global health security

• Applied biosafety

• Biosafety strategy
• Event report

• Risk management of application of 
new technologies

Biosafety is the prevention of large-scale loss of biological integrity, focusing both on 
ecology and human health (Biosafety and the environment: An introduction to the Cartagena Protocol on 
Biosafety (PDF). GE.03-01836/E. United Nations Environment Programme. p. 8.)

• These prevention mechanisms include conduction of regular reviews of the biosafety in 
laboratory settings, as well as strict guidelines to follow. 

• Biosafety is used to protect from harmful incidents. Many laboratories handling biohazards 
employ an ongoing risk management assessment and enforcement process for biosafety. 

• Failures to follow such protocols can lead to increased risk of exposure to biohazards or 
pathogens. 

• Human error and poor technique contribute to unnecessary exposure and compromise the best 
safeguards set into place for protection. 

Biosecurity ≠ Biosafey



Biosecurity as a national strategy 

Biosecurity is the elimination, eradication or control of pests 
and diseases that pose a threat to economic, environmental, 
cultural and social values, including human health. 

The mission of the 
biosecurity system

The biosecurity 
system protects the 
people of New 
Zealand, our way of 
life, our natural and 
productive resources 
and our biodiversity 
from the harmful 
effects of pests and 
diseases



Biosecurity as a national strategy 



Exercise: 
Which option lists the impact categories in the correct order? 

Impact on 
HUMAN HEALTH

Impact on 
ECONOMY

(agriculture, forestry, 
aquaculture, fishery, tourism)

Impact on SOCIAL-
CULTURAL VALUES
(beliefs, values, traditions and 

habits that affect our daily 
behavior).

Impact on 
ENVIRONMENT
(biodiversity, native species 

populations, quality of habitats, 
ecosystem functioning)

A B

Impact on 
HUMAN HEALTH

Impact on 
ECONOMY

(agriculture, forestry, 
aquaculture, fishery, tourism)

Impact on SOCIAL-
CULTURAL VALUES
(beliefs, values, traditions and 

habits that affect our daily 
behavior).

Impact on 
ENVIRONMENT
(biodiversity, native species 

populations, quality of habitats, 
ecosystem functioning)

C

Impact on 
HUMAN HEALTH

Impact on 
ECONOMY

(agriculture, forestry, 
aquaculture, fishery, tourism)

Impact on SOCIAL-
CULTURAL VALUES
(beliefs, values, traditions and 

habits that affect our daily 
behavior).

Impact on 
ENVIRONMENT
(biodiversity, native species 

populations, quality of habitats, 
ecosystem functioning)

Most 
important

Least 
important



Impacts of biological invasions on human health, the economy, 
environment/biodiversity and and socio-cultural values

• In which cases can the 
same invasive species 
effect be negative and 
positive?

• When is the decision 
unambiguous?

• A comprehensive 
analysis is important!

-
-
-
-

+
+

Impact on 
HUMAN HEALTH

Impact on 
ECONOMY

(agriculture, forestry, 
aquaculture, fishery, tourism)

Impact on SOCIAL-
CULTURAL VALUES
(beliefs, values, traditions and 

habits that affect our daily 
behavior).

Impact on 
ENVIRONMENT
(biodiversity, native species 

populations, quality of habitats, 
ecosystem functioning)

+
+?



Take home notes:
• It is impossible to manage all invasive alien species, therefore there 

is a need to identify target species (prioritize IAS), based on their 
impacts.

• Invasive alien species may have multiple impacts on human health: 
cause diseases and infections, transfer parasites, expose humans to 
wounds and toxins...

• Biosecurity is an integrated approach to prevent risks to human life 
and health, the living world and the environment from biological 
threats, including those posed by pandemic diseases and 
bioterrorism 
(yet, not developed in Europe).
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