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Beyond COVID-19

Idon’t need to tell you that we are currently facing 
the most significant threat to the future of humanity 
beyond that of climate change. More on that later. 
Firstly, I would like to welcome you to the new issue of 

Mosquito Bites. There have been some delays in compiling 
this release, however we now have a new committed 
editorial team (Peter Neville, Mike Muller, David Walker and 
myself) who are aiming to bring new features, a greater 
variety, and more interest to you, our members of the 
Mosquito Control Association of Australia (MCAA). In fact 
this issue with some 122 pages, is the biggest to date. 

One of the key differences from the past is that the 
magazine is now in an electronic format. The benefits 
extend not only to a reduction in our carbon footprint, but 
zero printing costs. The saving of around $15K per year 
means these costs can be used to further the aims of the 
MCAA, which ultimately benefits the community we serve. 

Unfortunately with the COVID-19 pandemic, this 
year’s MCAA meeting had to be postponed. The great 
disappointment was that it was to be a combined MCAA/
Arbovirus Research in Australia meeting. This event not 
only runs for a week but happens just once every four 
years. Thus keep an eye out for future announcements in 
Mosquito Bites as this is an extra special conference.

One thing that has struck me about the COVID-
19 pandemic is that the crisis has revealed the sheer 
ignorance of so many of our political leaders around the 
world. While we would hope that the cream would rise 
during a crisis, it just seems that the milk has curdled. 
Think of some of the statements we have heard over 
recent weeks, including “It will be over by Easter” (umm...
nope), “I’m going to the footy...social distancing can start 
Monday” (we should act now, not later!), “It’s a light 
influenza” (wrong again), and “Let’s aim for herd immunity” 
(sure, but hospitals will be inundated and there will be a 
lot of dead people). I am sure you know who said all these, 
but such comments show what a fundamental lack of 
medical and scientific understanding there is in the world 
of politics today. More than ever we need scientists to 
explain the reality of the world to these people, and why 
acting early not only saves people’s lives, it saves money as 
well. We are vitally important for the future of humanity!

Unfortunately I envisage the next few years will be 
a tough time for mosquito researchers. The priority for 
future funds will on COVID-19, and so it should be. This 
means that there will be fewer successful grants in our 
area and some key programs may even be cut. However 
in the not too far distant future, new anti-viral drugs will 
come onto the market and vaccines produced, and while 
we may not totally defeat COVID-19, its impact will be 
much less. Then as before, mosquito-borne diseases will 
again be one of the biggest killers on the planet, and we 
will be required to continue our efforts to protect the 
community. In the meantime, let’s learn from one another 
through this magazine and be ready for the future. 

Stephen Doggett (Chief Editor)
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President’s Report
Jonathon Darbro, President MCAA

It is an honour to pen this first President’s Re-
port in Mosquito Bites new electronic format. We 
must acknowledge the great work done before 

us, particularly by Kaye and Roy Durre, who worked 
tirelessly in producing many years of quality issues. 
Special mention must also be made to the previous 
MCAA President, David Allaway. His dedication and 
professionalism are both an inspiration and a tough 
act to follow. I am sure I speak for all members when I 
say, “Thank you”!

As I write this report, COVID-19 and the disruption 
it exerts in our everyday lives dominates the news. 
While not a mosquito-borne disease, this epidemic 
is a stark reminder of the value of good surveillance 
in protecting public health. It is also a reminder 
that those of us who carry out surveillance and 
management of mosquitoes and mosquito-borne 
disease are carrying out critical work. 

As you may already know, we have made the difficult 
decision to postpone the 2020 MCAA/Arbovirus 
Research in Australia Joint Symposium. Although the 
number of new cases of COVID-19 are likely to be 
lower by September this year, we bear an obligation 
to protect public health. In addition, I know that 
members, sponsors and invited guests will be making 
critical decisions in the next few months, a period 
of great uncertainty. I thank you for your patience 
during this period, and I eagerly look forward to 
seeing you all in Melbourne in 2021.

Before COVID-19, our attention was captured by the 
devastating wildfires that ravaged Australia, devast-
ing human lives and homes, as well as inflicting tre-
mendous losses to wildlife. While we were glad to see 
rainfall that helped manage fires in some parts of the 
country, as well as relieving drought in others, we are 

also aware that with much rain comes many mosqui-
toes. The full effects of these environmental extremes 
on mosquitoes and mosquito-borne disease will only 
be revealed with time.

With the passing of Alan Dyce last year, we have lost 
a giant. Alan and his extensive biting midge expertise 
will be missed. Please take the time to read his 
obituary in this issue.

There is good news. The MCAA has been hard at work 
redefining itself as a global organisation in the 21st 
century.  The members agreed at the last AGM that 
the MCAA should become a Nationally-Recognised 
Association, and we are in the process of completing 
that paperwork. The MCAA has been carrying out its 
traditional activities as well. The “Moz 01” mosquito 
control training course was held in Cleveland, 
Queensland, on the 2-6 September 2019. Based 
on evaluations, the participants found the course 
valuable and engaging, and would recommend it to 
other mosquito management practitioners. Our next 
course, tentatively scheduled for May 2021, is already 
attracting plenty of interest, so please keep an eye 
out for details. 

At this time, we are also hard at work updating 
the MCAA Mosquito Control Manual, and I am 
deeply grateful to our colleagues who have kindly 
volunteered to help us keeping the content updated 
and consistent with best practice.

This has been an incredibly challenging year so far, 
but our mosquito control community is characterised 
by its resourcefulness and resilience in the face of 
difficulty, as well as its generous sense of community.  
Let’s keep a positive outlook and continue to have 
each other’s backs. 



www.mcaa.org.au || 3 

http://www.pacificbiologics.com.au/index.php


4 || MOSQUITO BITES - Summer 2019/2020 

Alan Dyce A.M.
6 September 1923 - 4 January 2019

A Tribute by Glenn Bellis & Mike Muller

Alan Lindsay Dyce held a special place 
amongst vector entomologists around 
the world. His pioneering work on the 

study of biting midges as vectors, particularly 
field collection, recognition of parous 
females, and taxonomy, continues to inspire 
entomologists today.

Alan was born in the NSW country town 
of Coolamon and grew up on a farm in the 
Riverina district. He attended Yanco Agricultural 
High School which helped formalise his interest 
in everything rural. After leaving school he 
enlisted in the navy and served as a radar 
operator on N class Destroyers, working out of 
Darwin until the end of World War II. He met his 
wife, Hilda, prior to enlisting and they managed 
to maintain their relationship during his service, 
eventually marrying in 1948.

Immediately following his service, Alan enrolled 
in a Bachelor of Science in Agriculture from 
which he graduated with First Class Honours 
majoring in entomology in 1952. He was 
immediately employed by CSIRO as a research 
Officer and within weeks was seconded to 
the CSIRO Wildlife Survey Section to work on 
the vectors of myxomatosis of rabbits. This 
introduction to vector-borne diseases proved to 
be a turning point in Alan’s career and remained 
a focus for his entire life. It was during these 

nine years working alone in northern NSW that 
Alan first discovered biting midges. The fact 
that these prominent biting flies in the field had 
been so neglected by science intrigued Alan 
and before long he was hooked on them and 
became determined to address that deficiency. 

After the completion of the myxomatosis 
program in 1961, Alan was transferred to the 
Division of Entomology in Canberra but quickly 
had himself transferred to the Division of Animal 
Health, McMaster Laboratory in Sydney, to work 
on insect-borne diseases of livestock. Initially he 
worked with Durno Murray carrying out surveys 
for biting midges across eastern Australia in the 
1960s. At this time, authorities were concerned 
about the exotic threat of bluetongue disease 
which had devastated merino sheep flocks in 
the Iberian Peninsula in the 1950s.  Bluetongue 
was known to be transmitted by Culicoides 
biting midges but very little was known about 
the biology and distribution of biting midge 
species in Australia or the potential impact of 
bluetongue on Australia’s merino flocks. 

In the late 1960s, there was a quarantine 
incident on the outskirts of Brisbane when it 
was found that bull semen had been illegally 
imported from an area where bluetongue 
disease occurred.  As part of the response, Alan 
Dyce came to Brisbane to assist with collecting 
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biting midges, and it was here that he met two 
scientists who would become lifelong friends 
and colleagues, mosquito specialist Harry 
Standfast and veterinarian and microbiologist 
Toby St George from the CSIRO Long Pocket 
Laboratories in Brisbane. Together this team 
would change the face of veterinary arbovirus 
research in Australia. Harry and Alan worked 
across northern Australia pioneering methods 
of collecting, feeding, identifying and preparing 
midges and mosquitoes for the virus isolation 
studies headed by Toby. So simple and effective 
were these methods that they were quickly 
adopted by researchers the world over and 
many continue to be used today.  Toby was also 
the driving force behind the establishment of a 
sentinel herd serum bank that covered much of 
Australia.  

Following their discovery in 1977 of bluetongue 
virus silently circulating in cattle in northern 
Australia, the team led by Alan, Harry and Toby 

identified the vectors, clarified the distribution 
and ultimately provided an explanation for 
the limited distribution of this virus and the 
reasons the Australian sheep flock, mostly in the 
southern and inland regions of Australia, was 
not affected by this disease at that time. Their 
work has since been adopted by the National 
Arbovirus Monitoring Program (NAMP) which 
maps the distribution of livestock arboviruses 
and their vectors allowing authorities to declare 
infected and free zones, greatly facilitating 
the trade of livestock to markets sensitive to 
Australian viruses. This program relies on a team 
of entomologists who rely either on training 
received from Alan, or on identification aids 
prepared by him. Alan personally acted as the 
Reference Entomologist to NAMP well into his 
80’s.

Towards the end of his career with CSIRO, Alan 
turned his hand to taxonomy but being the 
holistic naturalist that he was, his taxonomic 
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Alan Dyce preparing to make a biting insect collection from a buffalo, Mudginberri Station, NT, 1970.
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studies were based on broad disciplines 
encompassing biogeography, morphology 
as a product of biological necessity, host 
preferences and, especially, immature breeding 
habitats. His influence is evident in vector and 
taxonomic studies in Africa, SE Asia and the 
Americas via his collaboration with eminent 
experts such as Willis Wirth, Michel Cornet and 
Rudy Meiswinkel. Alan’s goal of revising the 
entire Australasian Culicoides fauna proved 
to be too ambitious for a single lifetime but in 
2007 he completed a wing picture atlas which 
comprehensively treated the entire fauna, much 
of which was collected by Alan and his team. 
His generosity in sharing both his knowledge 
and his time was renowned and many a 
researcher owes a debt of gratitude to Alan for 
his contributions and ideas. This willingness 
to assist others with their projects probably 
distracted Alan from completing his own 

revisionary work but his assistance on compiling 
wing picture atlases of the Culicoides of the 
Americas, a monograph of the Culicoides of SE 
Asia and a complete revision of the Australian 
true sandflies (Phlebotominae) are now part of 
his legacy.

Alan’s eminence as Australia’s foremost 
veterinary vector entomologist was 
acknowledged formally on two occasions when 
he received an Order of Australia medal in 
2004 and again in 2008 when he received the 
Australian Medal for Agricultural Science from 
the Australian Institute of Agricultural Science 
and Technology. He was particularly proud of 
this latter achievement.

Alan’s conclusion that the vectors of bluetongue 
virus in Australia were all of Asian origin led him 
to collaboration with workers in Asia, including 
the Japanese midge expert, Masaaki Tokunaga. 
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Alan Dyce checking the catch in upper and lower truck trap collection bags, Beatrice Hill, NT 1978. 
There was no difference, so the standard truck trap became a single large net.
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At the end of a trip to Japan to visit Dr Tokunaga 
and his colleagues, Dr Tokunaga, who had 
served in the Japanese Armed Forces during 
World War II, shook Alan’s hand 
and pronounced “Once we were 
enemies but now we are friends”.

At the McMaster Laboratory, 
Alan had a magazine clipping 
on his microscope cabinet that 
said “There’s more to seeing than 
looking”.  His career was the epitome 
of that saying. When not studying 
his beloved Culicoides, Alan enjoyed 
fly fishing in the Snowy Mountains 
and tending his garden at his house 
in Asquith, northern Sydney. Alan 
is survived by his son, Lindsay, 
and two granddaughters Peta and 
Megan.  
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Alan Dyce and technical officer Dean Gibson collecting cassowary dung on the Atherton Tableland, 
Queensland, looking for breeding by Culicoides actoni.

Alan Dyce lecturing at a Culicoides workshop, CSIRO Long 
Pocket Laboratories, Brisbane, Queensland, 1992.



8 || MOSQUITO BITES - Summer 2019/2020 

W
H
O
S

W
H
O

’

Who’s Who: Angus Sly
A man tasked with defending our borders from exotic mosquitoes
Interview by Peter Neville

Dear Angus, please tell us a little about 
how and when you first became 
involved in mosquito management?

My first experience in mosquito management was 
catching adult mosquitoes and feeding them to 
my pet Archer Fish when I was a growing up. I’ve 
always had a dislike of mosquitoes because I am 
one of those people that mosquitoes seem to love 
feeding on. 

I started with the Department of Agriculture, 
Water and the Environment (DAWE) in 2004 
and joined the vector monitoring program at 
the beginning of 2008 where I commenced in 
the position of National Vector Coordinator and 
have been involved in this program ever since. 
Over the years I have seen this program grow 
and I am proud to be part of such an important 
surveillance activity.  

What is the role of the Department of 
Agriculture, Water and the Environment in 
exotic mosquito management?

The Department of Agriculture, Water and the 
Environment (DAWE) undertakes an active 
role in managing biosecurity risks, including 
exotic mosquitoes, associated with the arrival of 
international travellers, conveyances and goods 
at the Australian border. Management of exotic 
mosquitoes on these international pathways is 
achieved through the disinsection treatment of 

all international aircraft arriving into the country, 
inspections of international vessels arriving at 
Australian seaports, the inspection of imported 
goods on arrival to ensure freedom of biosecurity 
pests including exotic mosquitoes. We also require 
the mandatory treatment of imported goods that 
present a high risk of mosquito infestation such as 
used tyres and lucky bamboo. 

To support these border control measures 
for exotic mosquitoes, DAWE, on behalf of 
the Australian Government Department of 
Health, conducts and coordinates mosquito 
vector monitoring at Australia’s first points of 
entry (international airports and seaports) and 
nominated Approved Arrangement Facilities. This 
program is conducted at over 75 separate first 
points of entry involving more than 850 traps. 
In the event of an exotic mosquito detection at 
the border, DAWE works closely with the relevant 
state or territory Health Department to manage 
the detection in line with the Response guide for 
exotic mosquito detections at Australian first points 
of entry.

What is your current role and what activities do 
you undertake on a day-to-day basis?

I’m an Assistant Director within the Pathway 
Surveillance and Operational Science section of 
DAWE and my team is responsible for developing 
mosquito-related operational policy and technical 
advice and provides national coordination of 
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the department’s vector monitoring program. 
We work closely with our operational staff who 
undertake vector monitoring and respond to 
exotic mosquito detections at the border. As 
part of my role, I manage and contribute to new 
initiatives relating to mosquito management 
and vector monitoring within the department. 
Through working with Cesar PTY LTD and the 
University of Melbourne, a spatial DNA library 
for Aedes aegypti and Aedes albopictus was 
developed using genome‐wide single nucleotide 
polymorphisms (SNPs). We use this to identify 
the origins of these species when detected at the 
border so that additional control measures can be 
applied to pathways where required. 

At present, I am working with a company that has 
developed a portable sampling and analysing 
device for measuring surface concentrations 
of residual insecticide on board aircraft and we 
hope to use this technology to verify aircraft 

disinsection compliance. The department is 
also developing a Surveillance Information 
Management System (SIMS) to enable electronic 
field data capture and tasking for our vector 
monitoring program and I was recently involved 
in the field testing of this system in Brisbane. 

Has the role become more than just a job for 
you, for example, do you find yourself looking 
for mosquito breeding outside of work?

As I suspect would be the case with many MCAA 
members, mosquitoes have certainly become 
more than just a job for me and I’m sure my family 
is sick of me trying to identify every mosquito I 
swot. I regularly find myself looking around at 
friends’ houses and pointing out the bucket full 
of water hidden behind their shed or unscreened 
rainwater tank. And don’t get me started on the 
car hoons dumping their old tyres on the side of 
the road or in parklands! 
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It’s amazing how work can influence your habits 
at home. I regularly scout around at home looking 
for mosquito breeding habitat and have learnt 
that I need to empty and clean the horse’s water 
troughs every seven days in summer, if I want 
to keep the Culex quinquefasciatus at bay. It is 
incredible how quickly those little critters can 
grow in the space of a week.    

What aspects of the job do you find most 
satisfying and what can be most challenging in 
your role?

I get a lot of satisfaction knowing that the work 
DAWE conducts directly contributes to preventing 
the introduction and establishment of exotic 
mosquitoes arriving through international 
pathways. I can recall a number of occasions 
where detections of exotic mosquitoes in 
imported goods have involved significant 
numbers of larval specimens, which if undetected, 
could have been the single source for an 
establishment of species such as Aedes albopictus 

on mainland Australia. 

While I find my job very rewarding, that’s not to 
say it’s without its challenges. If someone had told 
me at the start of 2014 that there would be over 
100 separate detections of exotic mosquitoes 
across six of our major international airports 
between 2014 and 2016, I would have laughed 
at them. Unfortunately this is what happened 
and highlights the challenges in having to 
be responsive to an influx of exotic mosquito 
detections following a sudden logistical or 
climatic change to the import pathway. These 
unpredictable pathway factors highlight the 
importance of the vector monitoring program and 
inspection activities conducted by DAWE.

How much has exotic mosquito surveillance 
changed in Australia since you began your 
involvement in the program?

Exotic mosquito surveillance has really been on 
the increase in recent years due to the spread 

’
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of species such as Aedes albopictus, globally. I 
have seen the states and territories and local 
governments increasingly becoming more 
involved in routine surveillance activities for 
exotic mosquitoes through the development of 
Rapid Surveillance for Vector Presence (RSVP), Zika 
Mozzie Seeker and other citizen science initiatives. 
This capacity has increased the ability to detect 
exotic mosquitoes beyond just the first points of 
entry.

There have been a number of improvements 
in surveillance trap technologies with the 

development of the Gravid Aedes Trap (GAT) and 
the BioGents Sentinel (BG) Trap. Ten years ago, 
DAWE started using BG traps routinely and we 
have progressively rolled these traps out right 
across our surveillance network. Now BG traps 
account for the majority of exotic mosquito 
detections at the border. 

An emerging challenge I see for exotic mosquito 
management in Australia is the occurrence of 
insecticide resistance in exotic mosquitoes, 
especially Aedes aegypti. The majority of exotic 
Aedes aegypti mosquitoes detected at the 

border have mutations in the voltage-
gated sodium channel gene that are 
associated with resistance to pyrethroids. 
This will place a greater need for the 
development of new insecticides and 
alternative management strategies to 
remain effective in controlling resistant 
mosquitoes. 

Angus Sly is the Assistant Director, 
Science Projects, Department of 
Agriculture, Water and the Environment.

Email: Angus.Sly@awe.gov.au

’

mailto:Angus.Sly%40awe.gov.au?subject=
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Mosquitoes and 
Mosquito-Borne Diseases 
in Australia 
The 2019 - 2020 Season
Mike Muller

OVERVIEW

Well what a season it’s been, with 
drought, devastating fires and even flood 

across many parts of the continent, and then 
COVID-19 coronavirus to keep things interesting 
for Communicable Disease Branches around the 
States and Territories.  But fortunately, no groups 
have had to deal with significant mosquito-borne 
disease issues.  

In large part, that is due to the prevailing weather 
conditions since July 2019.  All correspondents 
have reported dry or exceptionally dry conditions 

from winter through to early to mid-summer.  The 
maps from the Bureau of Meteorology shown in 
the reports below from NSW and WA clearly show 
how dry conditions were in the first six months 
of the season, but that was followed by generally 
above average rainfalls in January and February 
2020.  The map to the left shows that maximum 
temperatures were above and significantly above 
average across the whole continent from July to 
December.  

The hot and dry conditions led to all jurisdictions 
reporting very low levels of mosquito activity in 
the first half of the season.  That started to change 
with widespread rainfalls in January and February, 
particularly in February in Southeast Queensland 
and coastal NSW, and in those areas, there has 
been a dramatic increase in mosquito activity.  

While that late rain has seen some increase in 
arbovirus activity in some quarters, over the 
season all jurisdictions reported below average 
levels of notifications of RRV and BFV disease, or 
in SA, close to average.  At the time the reports 
below were received, there had been a number 
of isolations of virus from mosquitoes in NSW but 
none from SA or WA where mosquitoes are also 
tested.  There have been no local transmission of 
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dengue in Queensland in this season.  

However, in Darwin Urban and Nhulunbuy 
in the NT during January there were two 
seroconversions in sentinel flocks to Kunjin 
(WNVKun).  In WA, in February there were two 
seroconversions to MVEV in Derby and Kununurra.  
Authorities in both these groups generated public 
health notices as mentioned in the reports below.  

As we go to press, there have been updates from 
some States since these reports were received.  
In SA in early March, in the sentinel flock of 
four chickens at Waikerie, four seroconverted 
to MVEV and three to WNVKun.  There were no 
seroconversions in another five flocks along 
the Murray River.  In NSW, there has been a 
burst of virus isolations from mosquitoes from 
March collections, including RRV and BFV at Port 
Macquarie, Stratford virus at Port Macquarie 
and Tweed, Edge Hill virus on the Hawkesbury 
and Kokobera virus at Leeton.  There was also 
a dramatic increase in the numbers of Culex 
annulirostris in the March collections from 
coastal sites in NSW.  It remains to be seen if the 
generally wetter conditions in late summer lead 
to an increase in arbovirus activity before cooler 
autumn and winter temperatures come into 
effect.  

One interesting question following various 
aspects of this season to date is what is happening 
to herd immunity for a range of arboviruses.  
Low levels of RRV and BFV in particular in recent 

seasons will have led to lower levels of herd 
immunity in vertebrate hosts.  But the impact of 
bushfires in many areas may also have reduced 
the populations of native vertebrate hosts.  The 
epidemiologists among us may have interesting 
material to work with when we have our next 
productive mosquito season.  

NEW SOUTH WALES
Stephen L. Doggett, Cheryl Toi, John Haniotis, John 
Clancy, Cameron Webb.

Department of Medical Entomology, NSW Health 
Pathology, Westmead Hospital, Westmead.

The NSW Arbovirus Surveillance Program 
undertakes the monitoring of mosquito 
populations for species abundance, detects 
arboviruses from mosquitoes via molecular 
testing on whole trap grinds, and for inland 
regions, undertakes the bleeding of sentinel 
chickens to detect seroconversions to MVEV 
and WNVKUN. The following is a summary of the 
surveillance activities for the 2019-2020 season up 
until 31/Mar/2020. 

Climatic Conditions

For NSW, rainfall during the second half of 2019 
was very much below average across the state 
(as was the entire nation), with many regions 

Figure1. Rainfall deciles for the six months July to December 2019 (Fig. 1a, left), and rainfall deciles 
for February 2020 (Fig. 1b, right). Source: Australian Government, Bureau of Meteorology.
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experiencing record low precipitation, especially 
along the Tableland districts (Figure 1a). January 
2020 experienced average rainfall across the 
state (not shown). In contrast to the previous 
dry conditions, intense rainfall occurred along 
the coast in February (Figure 1b). The forecast 
for the next three months is for above average 
precipitation in NSW inland regions.

Neither the Forbes’ nor the Nichols’ hypotheses 
have been suggestive of possible MVEV activity 
(Tables 1 and 2). 

Table 1. Rainfall indices as per Forbes*.

Table 2. SO values relevant to the 2019-2020 
arbovirus season as per Nicholls*. 
 

Autumn 2019 Winter 2019 Spring 2019

2019 Value 1010.27 1012.07 1011.87

Past MVEV 
seasons <1009.74 <1012.99 <1009.99

Mosquito Numbers

For inland NSW, mosquito numbers have been 
well below average at all localities. So far for the 
entire season only just under 6,000 mosquitoes 
have been trapped, a number that is more typical 
of one week’s collection during an average year. 

For the coast and Sydney, mosquito numbers have 
been in stark contrast. The dry conditions have 
favoured Aedes vigilax production with several 

collections of well over 10,000 mosquitoes per 
trap night before the February rains. However 
during the drought, species diversity was very 
low. Since the wet spell, both mosquito numbers 
and species diversity have increased, and many 
collections have yielded large numbers of 
Culex annulirostris. Aedes vigilax numbers have 
continued to climb and a record catch for the 
history of the NSW Arbovirus Program was made 
in late February, from Duck Creek near Parramatta 
River, with a collection of over 26,000 Aedes vigilax 
from the one trap, for one night.

Arboviral Isolates

To date, there have been 31 isolates, which are 
detailed in Table 3.  

Catchment Basin Oct-Dec 
2018

Jan-Mar 
2019

Oct-Dec 
2019

Jan-Mar 
2020†

Darling River 0.71 0.68 0.23 1.24

Lachlan/Murrumbidg-
ee/Murray Rivers 0.87 0.96 0.30 1.56

Northern Rivers 0.70 0.78 0.28 0.91

North Lake Eyre 0.56 0.82 0.22 0.25

*Note, for Forbes’ hypothesis to be fulfilled, rainfall must be 
above decile 7 (which equals a value of 1), in all catchment 
basins in the first or last quarter of the previous year and the 
first quarter of the current year. †Data includes January and 
February 2020 figures.

**For Nicholls hypothesis to be fulfilled, the SO values must 
be in the range of past MVEV epidemic years, for the Autumn, 
Winter and Spring periods.

Figure 2. Notifications of RRV for the season 
2019-2020, compared with the long-term 
average of 2000/01 – 2018/19.

Figure 3. Notifications of BFV for the season 
2019-2020, compared with the long-term 
average of 2000/01 – 2018/19.
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Table 4. Human notifications of mosquito borne disease in NSW, Jul 2019 to 31 Mar 2020, with the 
long-term average

Sentinel Chicken Seroconversions

There have been no seroconversions in the 
sentinel chicken flocks. 

Human Notifications 

Human arboviral and malaria notifications for 
NSW during the 2019-2020 season are presented 
in Table 4. Figures 2 and 3 present monthly 

notifications of RRV and BFV compared to 
the long-term average. To date, RRV and BFV 
notifications are well below average. For this 
season, the peak in notifications of RRV was in 
July 2019 and then have subsequently declined. 
As this trend does not correlate to mosquito 
populations, the notification data is a clearly an 
unreliable indication of recent infections.

Table 3. Arboviral detections for the 2019/2020 season.

LOCATION Date
VIRUS

Total
BFV RRV EHV KOKV STRV

PORT MACQUARIE 03-Feb-20 1 1
YAMBA 18-Feb-20 1 1
PORT MACQUARIE 24-Feb-20 1 1
HOMEBUSH 27-Feb-20 1 1
COFFS HARBOUR 02-Mar-20 1 1
KEMPSEY 02-Mar-20 1 1
PORT MACQUARIE 02-Mar-20 1 1 2
LAKE MACQUARIE 03-Mar-20 1 1
PORT MACQUARIE 09-Mar-20 1 1 1 3
HAWKESBURY 09-Mar-20 1 1
LEETON 09-Mar-20 1 1
TWEED 09-Mar-20 1 1 2
PORT MACQUARIE 16-Mar-20 1 1 2
LIVERPOOL 18-Mar-20 1 1
NARRABEEN 19-Mar-20 1 1
CENTRAL COAST 23-Mar-20 1 1
KEMPSEY 23-Mar-20 1 1 2
PORT MACQUARIE 23-Mar-20 1 1 1 2 5
TWEED 23-Mar-20 1 1 2
COFFS HARBOUR 24-Mar-20 1 1

TOTAL: 4 5 8 2 12 31

RRV BFV DENV Malaria CHIKV ZIKV Total

Jul 2019 - Mar 2020 244 48 250 56 26 1 625

Ave 517 214 142 78 18 2 971
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Summary

The 2019-2020 season has been one of great 
contrast. While the drought conditions have 
been unfavourable for freshwater breeding 
mosquitoes across the entire state, Aedes vigilax 
have proliferated. Furthermore, the numbers of 
this species have dramatically increased at many 
locations following the heavy February rainfall 
with record collections at many sites. A range 
of freshwater species have also become more 
abundant such as Culex annulirostris, which is 
often associated with major RRV activity along 
the coast. With the greater mosquito production, 
arboviral activity has started to appear and a 
range of isolates have been detected through late 
February and March. So far disease notifications 
of RRV and BFV are less than half the long-term 
average, however, with the increased mosquito 
activity and recent detections, more cases would 
normally be expected. The only question remains 
is what will be the impact of the recent bush fires, 
which decimated the wildlife in many areas. With 
fewer reservoir hosts, arboviral activity could well 

be limited. 

For the inland, in spite of some areas receiving 
above average rainfall during February, the cooler 
March weather would suggest that mosquito 
populations will remain low within this region 
through to the end of the season. 

Acknowledgements

Notification data was obtained from the NSW 
Ministry of Health (http://www.health.nsw.gov.au/
Infectious/Pages/data.aspx). The NSW Mosquito 
Monitoring and Arbovirus Surveillance Program is 
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NORTHERN TERRITORY 

Nina Kurucz, Medical Entomology, Top End Health 
Service, Darwin, Northern Territory

The 2019/20 wet season has so far shown a lack 

Figure 4. Main mosquito species captured in Darwin, 2019-2020.

http://www.health.nsw.gov.au/Infectious/Pages/data.aspx
http://www.health.nsw.gov.au/Infectious/Pages/data.aspx
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of strong and sustained monsoonal rainfall in the 
Northern Territory (NT), with a total of 576mm 
rainfall received at the Darwin airport between 
October and the end of January. This was only 
64% of the average rainfall (896mm) for this 
period. However, despite the well below average 
rainfall, Aedes vigilax numbers dramatically 
increased in October, with an unprecedented 
peak in November following a high tide and 
localised rain (Figure 4), with a total of 16,528 
Ae. vigilax collected in a CO2 baited EVS trap on 
12 November 2019, set adjacent to a controlled 
saltmarsh swamp bordering the northern Darwin 
suburbs. Since this trap was established in 1986, 
highest Ae. vigilax numbers collected were 6,403 
in November 1993, 4,545 in November 2008 
and 4,819 in October 2010. The exceptional 
high numbers in 2019 are likely due to more 
areas available for egg deposition following the 
previous poor wet season in 2018/19, resulting 
in an initial mass hatch and subsequent high 
population densities in uncontrolled saltmarsh 
swamps east of Darwin. A total of 16 aerial 
saltmarsh mosquito surveys and control 
operations were carried out between September 
2019 and January 2020, with 9 operations in 
response to high tides and 7 in response to rain, 
with a total of 1,230 hectares treated.

Culex annulirostris were recorded in relatively 
low and close to average numbers from July to 
mid-January, before numbers increased above 
the long-term average in late January and early 
February due to rainfall (Figure 4). 

While Cx. annulirostris is the principal vector of 
RRV in the NT, Ae. vigilax usually triggers the RRV 
season. However, only a total of 64 RRV disease 
cases were recorded in the NT between July 2019 
and 31 January 2020, with the majority of cases 
(50) recorded in the Darwin region. This low 
notification rate is similar to the previous year 
with 67 cases recorded during the same period. 
This season, the low notification rate might 
have been due to the high Ae. vigilax numbers 
occurring outside the high RRV risk period that 
starts in December, combined with a lack of high 
Cx. annulirostris numbers.

 To alert the public to anticipated high mosquito 

numbers and mosquito borne disease risk, three 
media releases were issued in addition to two 
Facebook posts, including cover up and backyard 
breeding messages. 

The annual NT sentinel program re-started in 
December. This program is a combined program 
between the Medical Entomology unit of the Top 
End Health Service and the NT Department of 
Primary Industry and Resources.  Two chickens 
bled in early January seroconverted to WNVKun, 
one in Leanyer (Darwin urban) and the other in 
Nhulunbuy. A media release for the Top End was 
issued on 14 February.   

QUEENSLAND
Martin Shivas (Brisbane City Council); Brian 
Montgomery (Metro South Health, Queensland 
Health) Mike Muller (formerly Brisbane City Council)

In Southeast Queensland from July to December 
rainfall was significantly below average and 
temperatures above normal.  But in January, 
rainfall at Brisbane Airport was just over double 
the long-term average and in February almost 
four times the long-term average.  Those 
conditions were reflected in mosquito activity 
across the Southeast, with a very quiet season 
until the New Year.  Following the rain and king 
tides in January and February, Aedes vigilax 
numbers increased dramatically, other freshwater 
species such as Ae. procax and Ae. notoscriptus 
were abundant, and Culex annulirostris numbers 
started to climb.  Aerial treatment programs were 
operating at above average levels, and interaction 
of the timing of huge tides and heavy rain periods 
made aerial treatment conditions very difficult.  
Up to the end of February, the Brisbane City 
Council aerial program had covered just over 
20,000 ha in 13 treatments.  

From 1 January to 8 March 2020, in Queensland 
there were 119 notifications of RRV disease and 49 
notifications of BFV disease.  There have been no 
local transmissions of dengue in Queensland in 
the current season.  

The program targeting exotic mosquito incursions 
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at Metro South Health has been quite active.  In 
collaboration with Brisbane, Logan, Redland and 
Scenic Rim Councils, the ovitrap program has 
collected 209,000 mosquito eggs from 144 sites 
and no exotic species have been detected. 

In November 2019 the Rapid Surveillance for 
Vector Presence (RSVP) ‘seasonal program’ re-
commenced at 127 sites.  An estimated 82,600 
eggs were collected with no Ae. aegypti or Ae. 
albopictus detected by PCR analyses. The RSVP 
program expanded into previously unmonitored 
commercial precincts at 32 sites, from where 8,500 
eggs were collected, with no Ae. aegypti or Ae. 
albopictus detected.  From February 2020, support 
will be provided to extend the program into a 
further 12 local government Councils in and near 
Southeast Queensland.  

The Zika Mozzie Seeker citizen science program 
continued for its 6th Round.  There was an 
excellent level of participation with 59% return 

of samples from DIY egg traps recorded from 532 
registrations. Nearly 300 traps collected 38,000 
eggs from 143 suburbs. No Ae. aegypti or Ae. 
albopictus were detected. 

SOUTH AUSTRALIA
Andrew Vickers, Health Protection Branch, SA Health, 
and Rebecca Beazley, Disease Surveillance and 
Investigation Section, SA Health.

Seasonal Climate Summary

Rainfall in spring was below average over most of 
South Australia, making it the State’s third-driest 
spring on record and lowest spring rainfall total 
since 1967. Daytime temperatures in spring were 
warmer than average, particularly in the west, 
with the State’s mean maximum temperature the 

Figure 5. Mosquito trap abundance Globe Derby Park – Daniel Avenue wetland.
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sixth-highest on record for spring. Night-time 
temperatures were generally closer to average, 
though above average in the west and some areas 
of below average mean minimum temperatures in 
the Riverland, Mid North, and South East districts.

South Australia had its warmest December on 
record and driest December since 1972. Rainfall 
was below average across most of the State, 
including some areas of driest on record. Both 
daytime and night-time temperatures were very 
much above average across large areas of South 
Australia.

Rainfall in January was below average for 
South Australia as a whole, but it was a wetter 
than average month in the west and for some 
central districts. Both daytime and night-time 
temperatures were generally close to average, but 
it was a warmer than average month in the State’s 
north.

Mosquito Monitoring

Upper River Murray 
Officers at the three South Australian Upper River 
Murray Councils, Renmark Paringa Council, Loxton 

Waikerie Council and Berri Barmera Council, 
undertook their own mosquito trapping for the 
first time this season. All trapped mosquitoes 
were sent to Westmead Medical Entomology for 
identification and for molecular detection of alpha 
viruses (RRV/BFV/SINV) and flaviviruses (WNVKun/
MVEV/ EHV/STRV/KOKV) in mosquito grinds.

The upper River Murray traps yielded very low 
numbers of mosquitoes from September 2019 to 
January 2020 when compared to historic average 
collection data. No viruses were detected.

Lower River Murray 
Saltmarsh Environmental Consulting was engaged 
by three lower South Australian River Murray 
councils (Mid Murry Council, Coorong District 
Council and The Rural City of Murray Bridge) to 
undertake monthly trapping and identification 
(five trap locations per council) from September 
2019 to April 2020.

Moderate to high numbers of mosquitoes were 
collected in these locations during September, 
October, November and December 2019 when 
compared to historic average collection data. 
The majority of mosquitoes trapped during 

Figure 6. Cases of Ross River virus and Barmah Forest virus infection notified in South Australia 
from 1 January 2018 to 31 December 2019.
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this period were the cool climate species Aedes 
camptorhynchus.

In January 2020 collections of mosquitoes were 
fewer than historic average collection numbers 
for the same period in previous seasons. The 
dominant species collected were Anopheles 
annulipes and Culex molestus neither of which is 
considered an important disease vector species.

Murray Mouth 
Alexandrina Council officers also undertook their 
own trapping for the first time this season.  All 
trapped mosquitoes were sent to Westmead 
Medical Entomology for identification and 
for molecular detection of arboviruses. The 
Alexandrina Council traps yielded very low 
numbers of mosquitoes from September 2019 to 
January 2020 with the exception of the Clayton 
Bay trap which collected large numbers (>1,000) 
of Ae. camptorhynchus in October and November. 
No viruses were detected in mosquito grinds.

Northern Metropolitan Adelaide 
SA Health officers set four dry ice baited EVS 
traps weekly in the vicinity of the SA Health 
saltmarsh mosquito management program 
adjacent to Globe Derby Park in northern 
metropolitan Adelaide from September 2019. 
Average mosquito numbers in these traps were 
considerably fewer than the five-year average 
during spring 2019 and summer 2020 (Figure 5). 

Sentinel Chicken Surveillance 

The South Australian Sentinel Surveillance 
Program (SASSP) consists of six backyard flocks 
of five chickens each located along the River 
Murray in South Australia in Paringa, Loxton, 
Waikerie (Ramco), Swan Reach, Murray Bridge and 
Meningie. The chickens in all sentinel flocks were 
replaced with new young pullets in August 2019. 
The chickens are bled monthly by local vets from 
October to April and the blood samples are sent 
to the Westmead Hospital Arbovirus Laboratory 
for analysis. 

At the Ramco flock (near Waikerie) on the Murray 
River, four chooks seroconverted to MVEV and 
three to WNVKun from bleed taken on 28 February 
2020.

Human Arbovirus Notifications

A total of 46 cases of Ross River virus (RRV) 
infection were notified to the Communicable 
Disease Control Branch of SA Health between 1 
January 2019 and 31 December 2019, compared 
with 55 cases in the previous year (Figure 6). Cases 
comprised of 25 males and 30 females with an age 
range of 17 to 80 years (median age of 54 years). 
Of these, 70 percent of cases resided in rural 
regions of South Australia.

Five cases of Barmah Forest virus (BFV) infection 
were notified to the Communicable Disease 
Control Branch of SA Health between 1 January 

5
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2019 and 31 December 2019, compared with 
four cases in the previous year (Figure 6). Cases 
comprised of two males and three females with 
an age range of 25 to 78 years (median age of 54 
years). Of these, 80 percent of cases resided in 
rural regions of South Australia.

There have been no human cases of Murray Valley 
Encephalitis or WNVKun virus disease notified 
during this period. 

VICTORIA
From Communicable Diseases Section, Health 
Protection Branch, Department of Health and 
Human Services, Victoria (as reported in the 
Department’s Integrated Arbovirus Surveillance 
Fortnightly Report – distribution limited to 
subscribers only). For further information or for 

updated (human) disease surveillance numbers, 
see: https://www2.health.vic.gov.au/public-
health/infectious-diseases/infectious-diseases-
surveillance/interactive-infectious-disease-reports 

Extreme heat, wind, smoke and fires have affected 
widespread areas of the state this arbovirus 
season, which has had a major impact on 
mosquito activity overall. 

 While high numbers of mosquitoes were 
collected in the Gippsland region of the state, 
other areas have observed comparatively low to 
moderate levels when compared with expected 
numbers. 

In the north west of the state, Cx. quinquefasciatus 
and Cx. molestus were the most abundant 
species observed early in the season, however 
Cx. annulirostris became more abundant from 
February.  

6

7

https://www2.health.vic.gov.au/public-health/infectious-diseases/infectious-diseases-surveillance/interactive-infectious-disease-reports
https://www2.health.vic.gov.au/public-health/infectious-diseases/infectious-diseases-surveillance/interactive-infectious-disease-reports
https://www2.health.vic.gov.au/public-health/infectious-diseases/infectious-diseases-surveillance/interactive-infectious-disease-reports
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In the north central and north east areas of 
the state, numbers were generally low overall, 
however there was a higher diversity of species, 
with Cx. quinquefasciatus dominating followed 
by an increase in Cx. annulirostris numbers from 
January onwards. The north east region was 
significantly affected by the bushfires.  

In Gippsland, the mosquito surveillance program 
was heavily impacted by bushfires. Mosquito 
numbers were generally low through to January, 
with the exception of some areas near Ninety 
Mile Beach where they were high in December, 
however numbers subsequently declined in 
January. A large increase in mosquito numbers 
was observed in February, with one trap at 
Woodpile near Lake Wellington collecting over 
10,000 mosquitoes per trap night on three 
occasions during February. The vast majority 
(> 95%) of the species trapped were Aedes 
camptorhynchus.  

Ross River virus was detected in mosquitoes 
collected in the Honeysuckles (Wellington Shire) 
on Monday 12 January 2020. As at the end of 
February, 24 (human) cases of Ross River virus 
disease had been notified to the Department, and 
none of Barmah Forest virus disease (Tables 5 & 6, 
Figure 7).  

No seroconversions have been detected in the 
eight sentinel chicken flocks across the Murray 
River region for the current season up to 29 
February.  

The Tables and Figure are from the Victorian 
integrated mosquito and mosquito-borne disease 
Report 7, distributed Wednesday 04 March 2020. 


WESTERN AUSTRALIA
Medical Entomology, Biological and Applied 
Environmental Health Hazards, Environmental 
Health Directorate, Public and Aboriginal Health 
Division, Western Australia Department of Health.

PathWest Laboratory Medicine, Surveillance Unit, 
Microbiology, Nedlands, Western Australia.

Climate

Rainfall from July to December 2019 was below 
average to very much below average throughout 
most of Western Australia (WA). It should be noted 
that WA typically receives very little rainfall during 
this period. Coastal areas of the South West also 
experienced below average to very much below 

Figure 8. Western Australian Rainfall deciles: 1 
July 2019 to 31 December 2019. ©BOM.

Figure 9. The path of Ex Tropical Cyclone 
Damien over the Kimberley and down through 
the Pilbara. ©BOM.
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average rainfall during this period. Only the 
coastal regions of the North West experienced 
average rainfall patterns (Figure 8). 

A tropical low formed over the Kimberley in early 
February 2020 before developing into Tropical 
Cyclone (TC) Damien off the Kimberley coast on 6 
February 2020. TC Damien moved over the Indian 
Ocean off the Kimberley coast, making landfall 
near Karratha (Figure 9). Once over land, the 
cyclone quickly reduced to a tropical low where it 
influenced rainfall patterns significantly, bringing 
heavy rainfall to the centre of WA as the cyclone 
dissipated (Figure 10).

Since August 2019, WA has experienced above 
average to very much above average maximum 
temperatures (Figure 11a). Much of WA also 
experienced above average to very much 
above average minimum temperatures, Only 
the Kimberley region in the north of the state 
experiencing average to below average minimum 
temperatures (Figure 11b). 

The Southern Oscillation Index has remained 
predominantly neutral since June 2019 (Figure 
12a), as were subsurface sea temperature 
anomalies. The Southern Oscillation Index is 
predicted to remain predominantly neutral into 
autumn of 2020 (Figure 12b). The Indian Ocean 
Dipole reached its highest positive recording 

Figure 10. Western Australian Rainfall Deciles 1 
August 2019 to 31 January 2020. ©BOM.

Figure 11a. Maximum temperature deciles: 1 August 2019 to 31 January 2020.
Figure 11b: Minimum temperature deciles: 1 August 2019 to 31 January 2020. ©BOM.



24 || MOSQUITO BITES - Summer 2019/2020 

A
R
B
O
U
P
D
A
T
E

during October/November 2019 since at least 
2015.  This generally means there is less moisture 
in the atmosphere than normal for the North 
West of Australia, leading to a milder start to the 
tropical wet season.

Human Disease Notifications

There were 181 notified human cases of Ross River 
virus (RRV) disease in WA from 1 July 2019 to 20 
February 2020. Monthly totals of notified human 

RRV cases have remained significantly lower than 
the five-year moving average for the past eight 
months (Figure 13) and are currently the lowest 
on record since at least 2009/10 (Figure 14). This 
has been attributed to warmer than average 
maximum temperatures, coupled with very low 
rainfall and low tides, leading to less inundation of 
the saltmarsh habitats in the higher risk regions of 
the South West of WA.

The total number of human case notifications 
of Barmah Forest virus (BFV) disease across WA 

from 1 July 2019 to 20 
February 2020 remained 
at seven. Human case 
notifications have been 
significantly below 
average for all months 
during the reporting 
period, except for 
August 2019.

There have been 
no human case 
notifications of Murray 
Valley encephalitis 
(MVE) or Kunjin disease 
(WNVKUN) across WA 
during the 2019/20 
season to date.  The 
last recorded human 
cases of MVE and 
WNVKUN were reported 

Figure 12a: July 2019 El Niño, La Niña, and the Southern Oscillation (ENSO) forecast.
Figure 12b: Predicted El Niño, La Niña, and the Southern Oscillation (ENSO) for January 2020 
onward.  ©International Research Institute for Climate and Society.

Figure 13: Notified human cases of Ross River virus disease for Western 
Australia per month. Blue bars indicate the number of human cases 
reported each month from 1 July 2019 to 20 February 2020. The red 
line indicates the rolling five-year monthly average +/- 95% confidence 
intervals.
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in 2018 (one MVE case) 
and 2017 (five WNVKUN 
cases), respectively. 

South West Mosquito 
and Arbovirus 
Surveillance

Fortnightly mosquito 
trapping at 21 
permanent coastal 
trap sites between 
Mandurah and 
Dunsborough allows for 
the surveillance of RRV 
and BFV in mosquito 
populations across one 
of the highest risk areas 
for these diseases in 
WA. Between 1 July 2019 and 3 February 2020, a 
total of 3,992 mosquitoes were collected using 
carbon dioxide baited EVS (encephalitis virus 
surveillance) traps. The most abundant species 
was Aedes camptorhynchus, accounting for 82% of 
all mosquitoes trapped (Figure 15). 

During the 2019/20 season to date, there have 
been no detections of either RRV or BFV from the 
mosquitoes collected by Medical Entomology and 
processed by PathWest Laboratory Medicine. 

Sentinel Chicken Surveillance

There are currently 23 sentinel chicken flocks 
across WA. Flocks are predominantly situated 
in the northern two thirds of the State, from 
Kununurra in the East Kimberley to Broome in 
the West Kimberley, and down to York located 
100kms northeast of Perth. Sentinel chickens are 
bled on a fortnightly basis to enable detection 
of flaviviruses, Murray Valley encephalitis virus 
(MVEV) and West Nile (Kunjin subtype) virus 
(WNVKUN).

The first detection of MVEV was recorded from 
the Derby flock on 11 February 2020.  
In response, the Department of 
Health released a media statement 
to warn the public of the increased 
risk of possible infection for residents 
and tourists across the Kimberley 
(https://ww2.health.wa.gov.au/
Media-releases/2020/Mosquito-borne-
disease-warning-for-Kimberley).

This was followed by a second, 
confirmed detection of MVEV on the 
13 February 2020, from a Kununurra 
flock located in the eastern Kimberley.

There have been no other detections 
of MVEV or WNVKUN in any other 
sentinel chicken flock within the WA 
program this season. 

Figure 14: Long-term trends in the number of notified human cases of 
Ross River virus disease between 2008/09 and February 2020. Blue bars 
indicate the number of human cases reported each month from 1July 
2008 to 20 February 2020. The red line indicates the rolling five-year 
monthly average +/- 95% confidence intervals.

Figure 15: Mosquito abundance (per trap) collected during 
Southwest field trips 1 July 2019 – 3 February 2020.

https://ww2.health.wa.gov.au/Media-releases/2020/Mosquito-borne-disease-warning-for-Kimberley
https://ww2.health.wa.gov.au/Media-releases/2020/Mosquito-borne-disease-warning-for-Kimberley
https://ww2.health.wa.gov.au/Media-releases/2020/Mosquito-borne-disease-warning-for-Kimberley


26 || MOSQUITO BITES - Summer 2019/2020

F
E
A
T
U
R 
E Julia Stoess, Insect Model 

Maker Par Excellence
Insights from the most talented insect model maker in the 

world today (and possibly ever!)

Interview by Stephen L. Doggett

Julia Stoess hails from Hamburg in Germany 
and has the most unique skill; she produces 
the most extraordinary life-like models of 

insects. Julia is a costume designer who spent 15 
years working in the TV and film industry before 
she gave all that up to work on her passion: insect 
models. Her work appears in museums and galleries 
all around the world. This interview focuses on Julia’s 
career and her special skills. 

SLD: Tell me a little about yourself and your path to 
producing insect models. Your dedication to your 
work suggests a great love of natural history. When 
did this passion start and how were you exposed 
to the natural world as a child? Why the love for 
insects?

JS: I grew up in the countryside, 30 km from 
Hamburg and spent every free minute outside as 
a child. I always loved to watch animals, especially 
ants. For hours I would lay in a meadow or sat in 
front of an anthill and watched the bustle. So my 
fascination for these little animals and their hidden 
world began. Even today I love to sit in the middle of 
a meadow and just wait. At first it seems like nothing 
is there, but gradually you discover that all around 
you, pure life is raging: Sex and Crime and Rock’n 
Roll.

It may sound a bit strange, but to me these silent 
observations are not just meditative, but also 
spiritual. You are sitting there on the ground, and 
when you scratch a bit on the surface of the earth 
and realize that all which is now sediment  once 
lived and that everything is subject to the eternal 
cycle of growth and decay, that this has something 
extremely reassuring and comforting. These are 
beautiful moments of experiencing the eternal cycle 
of creation. And a beautiful moment of acceptance, 
as far as one’s own becoming and passing away are 
concerned.

Making a negative form of a mosquito wing.
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My love for nature and especially for the insects, 
of course, has aroused the curiosity to learn more 
about these incredibly fascinating animals. The 
more I learned, the more fascinated I was about the 
abilities, survival strategies, shapes and colors of this 
group of animals.

As a teenager, I began to draw and model insects 
and spiders, but not yet with the goal of working 
scientifically.

After graduation I decided to turn my second 
passion into my profession: I studied Costume 
Design at the University of Applied Sciences (HAW) 
in Hamburg with the aim of becoming a costume 
designer for historical costumes.

After graduating, I worked for 15 years as a costume 
designer for film and television. In my free time, I 
continued to study insects.

At some point I had the ambition to make a 
scientifically accurate insect. It should be a rose 
beetle (Cetonia aurata). I bought a good binocular 
and modelled the beetle in a scale of 30:1. By 
coincidence at that time Hamburg ran an insect 
exhibition, where I could exhibit my beetle model. 

When Dusseldorf Natural History Museum wanted 
to buy the model, I was surprised and happy at the 
same time. 

Perhaps there is a need, I thought, and decided 
to visit the important natural history museums in 
Germany and to research if there were scientifically 

accurate models of insects.

That was in 2000.

At that time, I did not have a computer, and 
research of any kind was still very difficult and time-
consuming.

 
SLD: While in Berlin around five years ago, I visited 
the Museum für Naturkunde (the Natural History 
Museum). In the museum there are many examples 
on display of the great insect model maker, Alfred 
Keller, who worked through the 1930s-50s. Our 
laboratory is also fortunate to own several of his 
models. Did Alfred Keller inspire you in any way and 
what did you learn from his work? [More of Alfred 
Keller’s work can be seen at https://en.wikipedia.
org/wiki/Alfred_Keller_(sculptor)]

JS: As part of this research, I also went to Berlin. 
I had heard of Alfred Keller, and it was a bit like a 
pilgrimage when I first wanted to look at his models 
in the original. Like you said: Alfred Keller worked 
as a taxidermist at the Museum of Natural History 
in Berlin from the 1930s to the 1950s and created 
many wonderful and unique insect models.

Considering the limited material and technical 
possibilities he has designed these highly 
detailed replicas with, he is indeed the pioneer of 
scientifically accurate insect modelling. He worked 
on a model for up to three years and set the bar for 
all successors with his work.

I was thrilled and at the same time inspired and 
motivated: Alfred Keller became my role model and 
master! My research also revealed that apart from 
the models of the late Alfred Keller there were very 
few good models of insects in the museums and 
there seemed to be an unoccupied niche.

SLD: Why do you think the general public needs to 
see insects and how do you think your models will 
change the attitudes of people towards insects?

JS: Insects and spiders – yuck! That’s how many 
people react when you mention these creatures. 
The most successful of all animal groups has been 
judged, very unfairly, by the few “harmful” ones.

Mosquito thorax.

https://en.wikipedia.org/wiki/Alfred_Keller_(sculptor)
https://en.wikipedia.org/wiki/Alfred_Keller_(sculptor)
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Maybug 
Melolontha melolontha

Red Mason Bee 
Osmia bicornis

Photographer: Hanne Moschkowitz
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Asian bush mosquito 
Aedes japonicus

Asian tiger mosquito 
Aedes albopictus

House fly 
Musca domestica
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Most humans are not aware of and seldom 
appreciate the amazing ways of life, beautiful shapes 
and colours, as well as the huge importance of these 
creatures.

Insects and spiders are often very small and difficult 
to observe with the naked eye.

Who actually knows exactly what an ant or a 
mosquito looks like? Even though these are the little 
creatures we are surrounded by every day.

I have made it my job to recreate these fascinating 
creatures many times larger than life and faithful 
to the original. Museum visitors should have the 
opportunity to take an all-round look at a mosquito, 
for example, that has been enlarged 100x.

Sometimes I experience that a visitor of my 
exhibition comes to me and says: “These models 
opened my eyes. I did not know that these animals 
are so fascinating and beautiful.”

If this happens I am happy that my work might make 
a small contribution to a better image of the insects 
and thus contribute to their protection.

 
SLD: Do you think that it is coincident that the two 
greatest insect model makers are both German? Or 
is there something special in the German psyche 
that ensures a greater level of excellence? With 
companies like Zeiss, Mercedes, Porsche and BMW, 
Germany certainly has a history of quality!

JS: Of course, this question is very flattering, but I 
would not classify myself and my work at the level of 
the companies mentioned. You could certainly write 
a thesis (and I bet there are many!) about the quality 
label “made in Germany” and the German psyche. 

I can only say that I am patient, have a certain 
passion for what I do and like to get to the bottom 
of things. And these are of course many people of 
all nationalities. Maybe it’s just the luck to have had 
the right idea at the right time. And if the external 
conditions are favourable, as in a country like 
Germany, it is certainly easier to establish a start-up, 
as in an unstable, less prosperous country.

There are so many incredibly talented people in the 
world who, unfortunately, for a variety of reasons, 
fail to develop. So I am all the more thankful that 

my business idea of   building enlarged scientifically 
accurate insect models for natural history museums 
has developed so well. 

SLD: Can you describe the process of producing a 
model, from the beginning to the end? How do you 
ensure that the models are accurate?

JS: My work is a mixture of high tech and old school 
handicraft. It is based on very precise studies, 
generally of living creatures.

A master model is generated with the assistance 
of Scanning Electron Micrographs (SEM) photos, 
extreme close-ups with focus stacking, MicroCT, 
and 3D printing, and this forms the basis for the 
modelling and casting work that follows.

After that come the finishing touches, such as 
colouring, or adding hair and scales to the model.

What is important during the whole design process 
is the associated communication with scientists and 
experts of the animal species to be recreated.

By working closely with entomologists, various 
research establishments, and the Center of Natural 
History in Hamburg (CENAK), I ensure that my 
models are scientifically accurate.

The careful selection of materials (resistant to ageing 
and to UV) is specially orientated towards use in 
permanent exhibitions in museums.

My aim is to produce a result that is as identical as 

Mosquito model body parts.
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possible to the living creature.

The viewer should find it hard to distinguish 
between the model and the original, apart from the 
size, of course. 

SLD: How long does it take to produce one 
insect? Over this time, do you work on several 
models or just devote all your time to this one 
creature? Thus how many could you produce in a 
year? To what extent do modern computers and 3D 
printers make your work easier?

JS: Making a model takes about 3 months at a 
minimum. Of course it depends on the species 
I create, if it has wings (which is very time 
consuming), or if it is covered with little scales like 
mosquitoes, or very hairy like bees. Also, the bigger 
the client wants a model, the more detail I have to 
consider, and the more expensive it is.

Because the demand is constantly growing, a few 
years ago I decided to start a cooperation with 

my Danish colleague, Esben Horn, and his team, 
www.10tons.dk

This cooperation brings along a lot of inspiration 
and new ideas for projects and in addition supports 
our technical and artistic development.

Meanwhile, some of our models are produced 
by this kind of shared labour, so that each of us 
contributes his/her special talents and particular 
technical skills. In this way we can ensure that our 
customers always receive first class and lifelike 
models.

In addition, it is just more fun to work with 
dedicated and similarly passionate modelmakers. 

SLD: How much do the models cost?

JS: The prices for one model vary 
between USD$9,800 to $38,900.

Putting scales and little hairs on a mosquito model.

http://www.10tons.dk
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SLD: How do you decide on what to work on next? Is 
this from commissions?

JS: Usually I get an order, mostly from a natural 
history museum. But sometimes I just feel like 
making something for which I do not yet have an 
assignment. Right now for example, I am working 
on a metamorphosis of a butterfly. I create all stages: 
egg, caterpillar, pupa, and the adult butterfly. All 50 
times enlarged and scientifically accurate. Although 
I do not have a client for this yet, I am sure that one 
will be found in the future. 

SLD: One of the many aspects that I admire about 
your work is that the insects appear alive; they are 
doing something and in the process some of their 
behaviour is captured. In my opinion, this sets your 
work way above anyone who has come before you. 
Is this a conscious decision and how do you decide 
which behaviour to capture?

JS: My models should enable museum visitors to see 
the world of insects and spiders in a new light and, 
ideally, make people realize that these creatures are 
worth protecting.

Especially with the rather unpopular arthropods, the 
manner of presentation is a crucial tool for attracting 
the interest of the museum visitor and touching 
their emotions.

An aesthetic presentation, coupled with an 
appealing dramatic composition will attract the 
viewer to the cabinet, arouse their curiosity and 
better prepare them to get to grips with the creature 
on display, its way of life and its importance in the 
ecosystem.

What is particularly attractive is creating scenarios 
that tell little stories from the lives of arthropods.

That could be the last tenth of a second of a 
cockchafer before it flies away or the moment when 
spiders are mating just before the female kills the 
male.

As well as scientific accuracy, the special challenge 
of this enactment lies in capturing and depicting the 
movement and suspense of this moment.

SLD: In taking so long to make the one model, does 
an affinity grow with the creature you are working 
on? I imagine at the end of the journey, it must be 
hard to part with something that you have put so 
much of your life, soul, and love into!

JS: There are both sides, on the one hand, of course, 
I am happy when a model is ready and the customer 
is satisfied. If I then also see that the model is well 
staged and placed in the museum, I am happy.

Sometimes, especially when I sell a model as a 
unique piece, it hurts a bit when I have to give it 
away. 

SLD: Do you give the models special nicknames 
while working on them? (our Alfred Keller Anopheles 
mosquito model is affectionately called ‘Anna’!) If so, 
what are some of the names?

JS: Yes, I often do. For example, when my sister was 
pregnant with her first son Johan, I was working on 
my lacewing model, which I named Johanna.

SLD: Many of your models depict arthropods 
of medical or economic importance such as 
mosquitoes, house flies, Varroa mite, urticarial 
(hairy) caterpillars, and ants. Are you especially 
interested in such groups, or is this more of a 
commercial reality as this is what museums are after 
for their displays? 

JS: In most cases, these are specific requests 
from museums for a specific type that is desired 
as a model. Often it is animals surrounding us in 
everyday life, which everyone knows and just does 
not know. Or animals that have any relevance to us 
humans, either positively, such as the honeybee, 
which supplies us with honey and incidentally 
works as a pollinator. Or negatively, as for example 
mosquitoes which can transmit diseases.

I prefer to model arthropods that I find particularly 
interesting and / or animals that I find particularly 
bizarre and beautiful.

In the near future, for example, I will design 
the model of a feather bird or white plume 
moth(Pentadactyla pterohorus). I fell in love with 
this magical insect when I first saw it in nature many 
years ago. I could not believe that this strange, 
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beautiful creature lives here in our immediate 
vicinity.

But I also find mosquitoes very fascinating.

SLD: Where can people see your models? 

JS: My models can be seen in 45 Natural History 
museums in Europe and Canada and of course on 
my website: www.insect-models.com

SLD: Do you have any plans to hold an exhibition of 
your work anywhere in the Asia-Pacific region?

JS: I have plans to build up a new 
traveling exhibition with my models in the next few 
years.

SLD: If any of our readers would like to commission a 
model, how do they contact you?

JS: You are welcome to get in contact with me over 

my website or: 
julia-stoess@insect-models.com

SLD: Thank you Julia for the interview and your 
contribution in capturing the natural world so 
effectively and beautifully.

JS: Thank you very much for giving me a chance to 
talk about this fascinating subject and for presenting 
my work! My best personal regards, Julia.  

All images provided by and copyright to Julia Stoess. 
See an interview with Julia at:  
www.dailymotion.com/video/x5b08lc 
plus more of her work at: 
www.insektenmodelle.de/en/models.php

Project ‘Red Wood Ant’. All models begin 
 with a  concept sketch.

The final model, many weeks later!

http://www.insect-models.com
mailto:julia-stoess%40insect-models.com?subject=
http://www.dailymotion.com/video/x5b08lc
http://www.insektenmodelle.de/en/models.php
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Broad-body chaser 
Libellula depressa

Ground beetle hunting snail
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Wasp spiders mating 
Argiope bruennichi

Tiger moth adult 
Eilema pygmaeola

Asian Tiger Mosqutio 
Aedes albopictus



Local Government 
Spotlight: Shire of 
Carnarvon, Western Australia 
In a new series, a focus will be on various local governments and the mosquito issues 

in their region

Dane Wallace

Where are you (describe your jurisdiction/
region)? 

Carnarvon is a town of approximately 4,500 
people situated at the mouth of the mighty 
Gascoyne River. We are on the mid-west coast of 
Western Australia, approximately 1,000 km north 
of Perth, and on the northern edge of ‘Shark Bay’. 
Having a lovely temperate climate, Carnarvon is 
popular for tourism especially during the mid-
term and winter school holiday breaks when the 
town’s population can increase several times 
in density. World famous surf breaks, the World 
Heritage Ningaloo Reef (where the desert meets 
the reef ), incredible displays of marine life (whale-
sharks, humpback whales, turtles, dolphins, orcas, 
sharks, dugongs), spectacular beaches, Coral Bay, 
off-road racing, and an exceptionally starry sky 
are just some of the things that attract tourists, 
photographers, drone operators and action-
lovers to this part of the world. The summer 
breezes also attract kite surfers to Carnarvon. 
Other industries are horticulture, commercial 
fishing (Shark Bay prawns being very popular) 
and pastoral endeavours. 
 

The town is situated at the mouth of the 
Gascoyne River, which is the longest river in 
WA (865 km) and has a total catchment area of 
approximately 8 million hectares. For millions 
of years, the periodic flow of the river has been 
the most significant natural event that brings 
life to a predominantly arid landscape. For many 
thousands of years, the river has supported the 
traditional Ingaarda people who attributed deep 
meaning to the river flows. In dry periods, the 
wide sandy river-bed was a navigation and trade 
route. In more recent years, the river supports 
a thriving horticultural industry that makes 
Carnarvon the food bowl of WA and the home of 
the ‘sweeter banana’. In dry periods, the river-bed 
is used for off-road racing and as a renewable 
source of river sand while the river continues to 
flow under the sand.

Do you have a mosquito disease/nuisance risk? 

Like many coastal parts of Australia, Carnarvon 
can be at risk from saltmarsh mosquitoes. 
Generally, the incidence of human cases of Ross 
River virus disease is low, but in 2015 there was 
an outbreak that prompted an aerial surveillance 
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program to be re-established after many years.

What are the common mosquito species and 
habitat types in your area?

The protected coastline from Carnarvon, south 
towards Shark Bay, hosts plentiful mangrove 
habitats, which plays a huge role in removing 
carbon from the atmosphere. Associated with 
the mangrove habitats are samphire tidal flats. 
We have found that only a very small proportion 
of these saltmarsh areas breeds mosquitoes, 
because in most cases the larvae form part of the 
food chain for small fish. However, it only takes a 
small area isolated from predators to produce a 
lot of mosquitoes. The main saltmarsh species is 
Aedes vigilax (the saltmarsh mosquito).

The main nuisance species, apart from Aedes 
vigilax, is Culex quinquefasciatus (the common 
brown house mosquito), which can breed in 
septic tanks, drains and similar human-made 

sources of polluted fresh water, especially in the 
warmer months.

A rarer mosquito, suspected of being Aedes 
ashworthi, has been found to breed in the 
hypersaline waters of wave-filled rock holes 
near the Quobba Blowholes north of Carnarvon. 
There have also been reports of occasional high 
mosquito numbers from fishermen anchored 
near Bernier Island, 50km offshore from 
Carnarvon, and it is suspected that Ae. ashworthi 
is again responsible. It is hypothesised that this 
species may breed periodically all along WA’s 
rocky limestone coastline that is subject to ocean 
swell up to the Ningaloo Reef system.

A total of 28 species of mosquitoes have been 
recorded in the Carnarvon area, mostly associated 
with fresh-water habitats such as those produced 
during flood conditions. However, many of these 
species are only intermittently present in the 
region.

This spectacular photo of the Gascoyne River approaching Carnarvon in 2020 was donated by 
Connie Fletcher Photography and made possible by Coral Coast Helicopters.
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Describe your surveillance activities and triggers?

The saltmarshes near Carnarvon are difficult 
to access either by land or by water for regular 
mosquito surveillance. Thanks to our local 
helicopter service, Coral Coast Helicopters, we 
have been able to quickly determine the extent of 
saltmarsh mosquito larvae over a large area that 
would otherwise be impossible to survey in the 
time frames available. This is achieved by landing 
at target locations and carrying out dipping. With 
practice spotting fish and learning the lay of the 
land, it has become possible to identify where 
we don’t have to land, greatly streamlining the 
surveying process.

The trigger for Aedes vigilax breeding appears to 

be based primarily on the perigean tides rather 
than rainfall as is mostly reported. Perigean tides 
are the large tides formed when a lunar perigee 
(when the moon is closest to earth in its monthly 
elliptical orbit) coincides with a spring tide (full 
and new moons). In the last few years, there 
have only been about four such tides per year, 
generally occurring between February and June. 
These dates can be predicted in advance but are 
just a guide, because local weather patterns can 
significantly affect the lunar tides and so the tidal 
observations also need to be monitored. The 
tidal monitoring is essential for efficient aerial 
surveying.

It is commonly said that the rain brings the 
mosquitoes, but in our experience, the rain in 

Suspected Aedes ashworthi from the rocky limestone coast, this mosquito breeds in wave-filled 
rock holes after the subsidence of ocean swell. Carnarvon obtained a quality Nikon SMZ800N 

microscope with the assistance of State government funding and a good deal from Nikon. 



www.mcaa.org.au || 39 

S
P
O
T  
L 
I 
G 
H 
T

Carnarvon primarily brings low wind conditions 
and temperature inversions, which mosquitoes 
need to freely disperse to find their blood 
meals. We can have large amounts of breeding 
without any rain, as a result of the tidal 
influence, but there are invariably low wind 
periods prior to mosquitoes dispersing into the 
townsite. We don’t believe the mosquitoes get 
‘blown’ by the wind. They like to control their 
flight as they also presumably need to get back 
to the breeding grounds to lay their eggs. If the 
prevailing winds keep up, saltmarsh mosquitoes 
will not disperse into the townsite in significant 
numbers. The mosquitoes harbour in protected 
vegetative areas awaiting a calm night when they 
can arrive ‘en masse’, so there are two triggers in 
our region: 1) the breeding trigger (tides) and 2) 
the dispersion trigger (calm weather).

The good news is that most of the saltmarsh 
mosquito breeding occurs only about four times 
per year. The bad news is that the window of 
opportunity to control breeding events is as 
short as a few days after each trigger tide. This 
occurs well in advance of when the mosquitoes 
become a problem, so careful, proactive planning 
is essential. Waiting to react to community 
complaints and the appearance of large numbers 
of mosquitoes indicates treatment opportunities 
have already been missed.

What do you do to manage pest and/or disease 
risks in your region?

With only a small budget, we have restored an 

old aerial hopper that was the latest ‘you beauty’ 
back in the late 90s and early 2000’s, when the 
Shire previously undertook aerial larviciding. 
Our experienced helicopter pilot has also 
provided sling/ground crew training to those 
staff who will assist with hooking up the hopper 
to the helicopter. We have conducted a detailed 
calibration procedure using a spreadsheet 
provided by the Department of Health and a 
calibration catch-bag setup. We have drawn up a 
risk assessment and safe work method. We also 
conduct an aerial survey the day before aerial 
larviciding to confirm the extent of breeding. This 
is needed prior to every treatment. Treatments 
are conducted using an S-methoprene sand 
formulation which falls through the vegetation 
better than the bacterial products.

In the last few years we have only needed to 
treat about 2 hectares each time, but in 2016 
there were 23 hectares of breeding within 5km 
of Carnarvon and over double that amount of 
breeding within the flight distance of Aedes 
vigilax. We continue to monitor each year to 

Potential breeding dates can be predicted years in advance from the tide charts.
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learn more about how the climate and weather 
affects mosquito breeding.

What is your greatest challenge in mosquito 
management and how have you overcome 
these?

Time. There is significantly less than 1 FTE 
allocated for mosquito management and 
Environmental Health Officers have greatly 
competing priorities, so there is a risk that 
‘customer service’ related tasks and reacting to 
urgent situations can take up most of our time. 
The management of saltmarsh mosquitoes 
requires forward thinking and planning 
such that if we are successful, no-one really 
knows. The average person in the community 
doesn’t think about mosquitoes unless they are 
a problem, and in the last few years, they have 
caused only limited nuisance. As such, there is a 
risk that the organisation can become complacent 
and not be prepared at the critical time. We also 
must be safe. Any aerial work involves some 
inherent danger, but our slung hopper is the only 
way we can effectively manage the mosquitoes. 
We have sling and ground crew training to alert 
us to the hazards of working in and around a 
helicopter, supported by a safe work method. The 
Medical Entomology section of the Department 

of Health, Western Australia has also been a 
major supporter behind the Shire’s mosquito 
management program. I would say that this team 
is probably the most proactive and helpful in the 
Department. The saltmarsh mosquito breeding 
occurs primarily on Crown land and so the 
funding assistance from the State is appreciated 
and without it we certainly wouldn’t have got to 
where we are today. 

Dane Wallace is an Environmental Health Officer 
with the Shire of Carnarvon, Western Australia.

Email: wallace.d@carnarvon.wa.gov.au

mailto:%20wallace.d%40carnarvon.wa.gov.au%20?subject=
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Employing a drone for commercial services is a 

minefield of regulations and red tape. Read what it 

takes to achieve this certification.

Stephen L. Doggett

Unmanned aerial vehicles (UAVs), Remote 
Piloted Aircraft Systems (RPAS), or what 
are more simply known as ‘drones’, are 

a tool that is revolutionizing many industries. 
For example, in the field of surveying, one 
football field that would take two hours to plot 
via conventional ground based systems, can be 
mapped in just under 10 minutes with a drone. 
Most importantly, the final map is just as accurate. 
In television and the film industry, aerial footage 
by drones costs a fraction of that of helicopters, 
and now widely used in all forms of visual media. 

For search and rescue, drones are increasingly 
being employed. On some of the popular beaches 
in Australia, drones are being used to direct surf 
life savers to swimmers in trouble, and flotation 
buoys can be dropped to the swimmer in distress 
well before the life saver reaches them, reducing 
the likelihood of drowning. In China, drones 
equipped with flame throwers are being used 
to burn weeds off power lines. Drones are more 
and more being used for engineering purposes, 
from examining construction works to inspecting 
power lines. Following the Fukushima nuclear 
disaster in Japan, Yamaha R-Max drones were 
used to measure radiation levels. In recent years, 
Amazon has been exploring (and testing) the use 
of delivery drones, while Uber is currently trialling 
taxi drones with plans to start using them in 
Melbourne from 2022.

For agriculture, drones are being employed to 
assess crop health and to apply insecticides for 
the control of pests. Plus drones can be used in 
tandem, in fact many can be flown at the one 
time so that large areas can be treated. They 
talk to each other using ‘swarm’ technology and 
the accuracy of insecticide application is now 
down to a few millimetres. This means that there 
is a more targeted and precise application of 

The DJI Inspire 1, the first ‘affordable’ cinematic 
drone, which can capture 4K video. 
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product, with less wastage and reduced costs, 
and a concomitant reduction in potential non-
target impacts. This is of course the hallmark of 
integrated pest management. 

In the field of urban pest control, drones are 
increasingly being deployed. They are being 
used for fogging operations in both the field 
and in warehouses to control a range of public 
health and stored product pests. Researchers are 
now using drones for tick collecting, whereby 
the aircraft drags material over vegetation. 
This prevents the researcher from being bitten 
and potentially acquiring a tick-borne disease. 
For mosquito management, drones can be 
employed to map habitats and to deliver 
insecticide to larval breeding areas. Drones 
are even being used to scare birds away from 
sensitive areas.

Even with the COVID-19 pandemic, drones are 
being used for multiple purposes. This includes 
for broadcasting messages (wear masks), the 
delivery of critical supplies, the disinfection 
of common areas, and even to check people’s 
temperature.

Plus the drones are so much easier to use today. 
Now it is just a matter of mapping the flight 
path on a smart device, uploading the path to the 
drone, the drone launches, completes the mission 
(e.g. spray application), and then returns back 
to the starting location. Plus the flight path only 
needs to be mapped once and saved for evermore 
and the drone can autonomously undertake the 
mission, with little intervention by the user. 

The drones of today are much safer to use; they 
have multiple avoidance sensors to prevent 
running into objects and people. They have GPS 
and ‘geofencing’ incorporated into the firmware 
so that they cannot be flown into restricted areas 
such as airports. Built in redundancy means that 
if one system fails within the drone, another takes 
over and safely lands the aircraft.

To give you an idea of how popular drones have 
become in recent years, we only have to look at 
the success of the most famous drone company in 
the world, Dà-Jiāng Innovations, more commonly 
known by their initials, DJI. This Hong Kong based 

company began their operation in 2006 by its 
founder, Frank Wang. He set up the business in his 
dormitory room at the Hong Kong University of 
Science and Technology, which he was attending 
at the time. Now in 2020, DJI has an annual 
revenue of almost USD$3billion and a huge 70% 
share of the global drone market.

Laws relating to drones vary around the world 
and it is important to understand these if you are 
thinking of using such devices. In some countries, 
you will be arrested if caught flying a drone 
without the appropriate permissions. Generally 
the more restrictive the government is, the less 
likely you will be allowed to freely use a drone. In 
some nations, drones have to be registered (e.g. 
the US and soon in Australia), although this will 
depend on the size of the drone. For example, in 
the US, drones of over 250g must be registered, 
which is why DJI brought out the Mavic Mini, 
which weighs only 249g! For the most part, the 
registration process is not too arduous, requires 
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that a basic knowledge test is passed, and only 
costs a few dollars.

Generally the laws relating to the use of drones 
are fairly similar in most countries. For example 
in Australia, when it comes to using drones by 
the hobbyist, the following Standard Operating 
Conditions apply:

- The drone cannot be flown higher than 
120m (400ft).

- It must not be flown closer than 30m to 
people.

- Only one drone can be flown at any time.

- The drone must be flown within unaided 
visual line-of-sight (this is quite arbitrary, but 
equates to around 200m at max).

- The drone cannot be flown over people or 
populous areas, such as beaches, parks, or 
sports ovals.

- If the drone is more than 100g, it cannot be 
flown within 5.5km from a ‘controlled’ airport 
(this is an airport with an active control 
tower).

- It must be only flown during the day, and 
not in cloud or fog.

- You must respect people’s privacy and not 
film or photograph them without their 
permission.

- The drone cannot be flown over an 
emergency situation (e.g. forest fire, 
road accidents, or where there are police 
operations).

- You cannot fly a drone for commercial 
purposes without a licence (note that there 
are some exclusions here). Commercial 
purposes also include research and 
development.

It is the last point that means if you wish to use 
a drone for pest management purposes, you are 
probably going to have to obtain a remote pilot 
licence. Plus if you wish to fly the drone in any 
manner contrary to the above conditions, then 
a remote pilot licence will definitely be required. 
Violating the above rules comes with very steep 
fines, in the order of AUD$10,000 or more in 
severe cases. In many countries the penalty could 
even be a custodial sentence. Thus to prevent a 
lighter wallet or a holiday behind metal bars, it is 
best to not to risk flying your drone contrary to 
the laws and obtain the appropriate licence.

However, what is involved in obtaining a remote 
pilot licence?

Well I am glad you asked, for I have recently 
completed my licence!

First of all, you need to decide what size drone 
you will be flying and if you will be managing 
your own commercial drone business. Different 
licences will be required for drones under 7kg, 
under 25kg, and over 25kg. 

The drone course that I undertook was the ‘Gold’ 
level, which cost AUD$3,789.98 as of October 
2019. This enables to me use sub-7kg drones 
for business purposes, while a ‘Platinum’ level 
allows for the use of sub-25kg drones. Successful 
completion of this course gives me a RePL, AROC, 
and ReOC; the aviation industry loves acronyms! 
The RePL is the Remote Pilot’s Licence that allows 
you to operate a drone, the AROC (Aeronautical 
Radio Operator Certificate) is the radio licence, 
and ReOC is the Remote Operators Certificate. The 
latter allows you to own and manage your own 
commercial drone business. The ReOC is needed 
even if you fly under your own pest management 
business. For spraying, additional licences will 
be required in most states; in NSW this includes 
Certificates ‘AHCCHM303 Prepare and Apply 
Chemicals’ and ‘AHCCHM303 Transport and Store 
Chemicals’, both of which are administered by the Mark Viswanathan from Ace Aviation giving the 

students a pre-flight briefing.
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NSW Environmental Protection Agency. 

Additional specialised courses can be undertaken 
for around AUD$1,200 (USD$822) each. This 
includes aerial filming, aerial mapping and 
surveying, and precision agriculture.

Unfortunately due to changes with CASA 
regulations, as of 1/April/2020, obtaining a licence 
will be much more onerous and expensive. A 
basic course will run for an entire week and will 
cost more than double. 

The first part of the Gold course is an online 
learning component involving a lot of reading, 
which should take around 10 hours to complete. 
For the company that I used, Ace Aviation, there 
were eight online modules. These comprised:

- Basic aviation knowledge and navigation. 
- Flight rules and air law. 
- Basic meteorology. 
- RPA systems and components. 
- Principles of flight and aerodynamics. 
- Human factors. 
- Operations and procedures. 
- Aeronautical Radio Operator Certificate 
(AROC).

The last module is necessary as you will be 
required to have a radio licence. You may need 
to contact an airport control tower if operating 
within a controlled space and you must hold an 
AROC to do so. However, most of the time you will 
be listening to the local pilot frequency to ensure 
that your operations will be safe.

In Australia, all licenced drone operators will 
require an Aviation Reference Number (ARN). This 
is a unique identifier, which is registered with 
the Civil Aviation Safety Authority (CASA), the 
government statutory authority responsible for 
aviation regulations in this country. This process 
only takes a few minutes online and is free. It is 
recommended that the ARN is written on the 
user’s drone.

It is worth noting that the CASA web site (https://
www.casa.gov.au/knowyourdrone/drone-rules) 
contains a lot of useful information for drone 
operators, including relevant laws, a knowledge 
test, the ability to subscribe to an email service 

to keep up to date with the latest news and 
regulations, and a very useful app (OpenSky) 
that can show you where a drone can be legally 
flown. The OpenSky app also includes current 
emergency situations such as active forest fires 
where a drone cannot be flown. Another useful 
app is OzRunways (RWY on Google Play), which 
contains maps and a wealth of other information 
relating to aviation. This is a subscription service.

The Gold course was conducted over three days, 
with a small classroom size, which is important for 
learning. In my group there were nine students. 
Around half the course is lectures, and second half 
is the flying of the drones. 

A Visual Terminal Chart - drone pilots must be able 
to read and understand what the features mean. 
www.airservicesaustralia.com/aip/current/aipchart/vtc/Sydney_VTC_07NOV2019.pdf

https://www.casa.gov.au/knowyourdrone/drone-rules
https://www.casa.gov.au/knowyourdrone/drone-rules
http://www.airservicesaustralia.com/aip/current/aipchart/vtc/Sydney_VTC_07NOV2019.pdf
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covering both the remote pilot licence and the 
radio operator certificate. A pass mark of over 80% 
is required for the successful completion of the 
course.

Equally important is knowing how to fly a drone 
and it surprised me how few of the students had 
ever flown one previously. Modern drones such 
as the DJI Mavic series are incredibly stable and 
extremely easy to fly, however that is not what we 
had to use! CASA insists that students undertaking 
the remote pilot licence have to learn on older 
drones that can be set to ‘ATTI’ mode (Attitude 
mode), in which all GPS controls can be switched 
off. CASA is of the opinion that if GPS signal is lost, 
then the pilot must know how to fly the drone 
(note that I have never lost satellite signal and so 
this view is probably rather archaic).

Thus all initial training was conducted on the DJI 
Phantom 3. Now I have owned several drones, 
including a Phantom 3 in the past, and these are 
not easy to fly, especially in the strong winds that 
we were experiencing on the day. The Phantom 3 

The lectures recaps on the online training, 
although focuses more on map reading and 
locations where it is and isn’t legal to fly. 
Knowledge of airspaces and their designated 
categories are emphasized. For example in 
Australia, we have airspace Classes A, C, D, E and 
G, as well as some restricted areas (usually where 
military operations are undertaken), and what 
are called ‘danger’ areas. An example of the latter 
is where flight training operations are being 
undertaken. 

Those with a remote pilot licence must be able to 
read Visual Terminal Charts (VTC). These charts are 
used by the airline industry and updated every 
few months (in fact they have a ‘use-by’ date). 
They define designated air spaces, restricted 
and danger zones, include radio frequencies for 
communication, as well as other information. 
While these initially look very complicated (see 
figure on the previous page), they are not all that 
difficult to read. 

Following the lecture component is an exam, 

The author undertaking drone flight training with a DJI Phantom 3.
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tends not to hold its position, it climbs and drops 
suddenly, and moves randomly about even in 
GPS mode. It is even a struggle to fly this beast 
in a straight line! Once ATTI mode is enabled, it is 
even much harder again as the drone drifts both 
with the wind and from the torque created by 
the motors. Yet to pass the course, it is necessary 
to demonstrate to the instructor that you can 
navigate the drone in a series of manoeuvres 
in ATTI mode. Unfortunately, the instructor was 
unwell on the last day and I had to complete the 
flying component of the certificate at a later date, 
when we used DJI Mavic Pros, which are much 
easier to fly. Note that you need to have 300mins 
of flying experience to qualify for the licence. If 
you have been flying drones in the past and have 
a recorded log in an App such as DJI’s GO, GO 
4 or Fly, then this record can be supplied to the 
training company and the hours used to meet 
the requirements. Finally, you will be tested for 
your ability to fly by the instructor and you need 
to demonstrate that you are competent at several 
complex manoeuvers. 

Once all the above is done, then you need to 
apply to CASA for the ReOC, which will take some 
weeks.

If you wish to fly your drone BVLOS, or ‘Beyond 
the Line of Visual Site’, then a whole world of 
pain opens up! CASA will require even more 
certifications and documentation. Plus the 
drone itself will require a greater level of built 
in redundancies. If you wish to fly BVLOS above 
400m in height (you will now be entering into 
commercial and military airspace), then IREX 
Instrument Rating will be required. This is a full 
week intensive face-to-face course, which pilots 
require. If flying BVLOS below 400m then CASA 
will require you to complete a course in the future 
– these courses are currently in development. For 
every time you wish to complete a BVLOS task, 
it is necessary to apply to CASA for permission. 
This can cost from $3-5K per application and take 
several weeks for approval. Many drone pilots 
will apply through an intermediary company 
that specializes in such applications. These 
have years of experience and understand all 
the hoops that need to be jumped through for 
approval. As these companies work closely with 

CASA, often the application will be much more 
quickly processed. The following link provides an 
excellent introductory video to BVLOS: https://
vimeo.com/398147679/b57fa654a8?utm_
source=Email&utm_medium=EDM&utm_
content=Download+CTA&utm_
campaign=Webinar+BVLOS 

The alternative to BVLOS is EVLOS or ‘Extended 
Visual Line Of Sight’, where you have spotters who 
watch the aircraft where the operator is unable 
to. Naturally, they require certain qualifications as 
well.

It is worth noting that a drone licence obtained 
in Australia may be able to be used in other 
countries, although you may have to pass a local 
knowledge test. Always check the laws with 
the local aviation authority before you fly, and 
definitely before you do any commercial drone 
work.

Disclaimer: No commercial benefit was received 
from Ace Aviation; the author paid the full 
amount of the course. Ace Aviation runs courses 
in most Australian capital cities as well as some 
of the larger regional centres. They also operate 
in Singapore, Dubai, Korea, and Malaysia. See 
https://aaa.edu.au for more information. 

Stephen L. Doggett is the Manager, Department 
of Medical Entomology, NSW Health Pathology 
(ICPMR), Westmead Hospital, Sydney, Australia, 
and the Chief Editor of Mosquito Bites.

The Yamaha RMAX. This was one of the first 
drones produced for agricultural spraying.

https://vimeo.com/398147679/b57fa654a8?utm_source=Email&utm_medium=EDM&utm_content=Download+CTA&utm_campaign=Webinar+BVLOS
https://vimeo.com/398147679/b57fa654a8?utm_source=Email&utm_medium=EDM&utm_content=Download+CTA&utm_campaign=Webinar+BVLOS
https://vimeo.com/398147679/b57fa654a8?utm_source=Email&utm_medium=EDM&utm_content=Download+CTA&utm_campaign=Webinar+BVLOS
https://vimeo.com/398147679/b57fa654a8?utm_source=Email&utm_medium=EDM&utm_content=Download+CTA&utm_campaign=Webinar+BVLOS
https://vimeo.com/398147679/b57fa654a8?utm_source=Email&utm_medium=EDM&utm_content=Download+CTA&utm_campaign=Webinar+BVLOS
https://aaa.edu.au
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Aqua-K-Othrine Space 
Spray Insecticide for 
Mosquito Management
Blank
Daryle Swarz

The transmission of human and animal 
diseases by certain groups of insects is 
well documented and established. Looking 

at the list of insects that are classified as disease 
vectors and the spectrum of diseases they can carry 
it is no wonder that the control of these pests is 
regarded as such an important means of protecting 
public health. Bayer has been active in the area of 
vector control for many years. With considerable 
history and expertise in pyrethroid insecticide 
and formulation development, the company has 
products that are ideally suited for mosquito control 
in Australia and New Zealand.

Pyrethroids are synthetic versions of the botanical 
insecticide called pyrethrum – found in certain 
members of the chrysanthemum family. They exhibit 
very low toxicity to birds and mammals, have little or 
no odour, and can be applied at very low use rates.

Aqua K-Othrine Space Spray Insecticide from Bayer, 
contains deltamethrin for maximum effectiveness. 
It is a unique emulsion-in-water formulation which 
is internationally recognised for its efficacy and 
favourable environmental profile for mosquito 
management. 

Aqua-K-Othrine is intended for dilution in water 
rather than mineral oils or diesel and thus it 

contributes to a reduction in environmental 
contamination and improved user safety. 

Aqua-K-Othrine contains Film Forming Aqueous 
Spray Technology (FFAST), an anti-evaporant 
system which reduces water-based droplet 
evaporation after application; ensuring correct 
droplet size is maintained and optimizing efficacy. 
Overall this means better results achieved with 
less environmental risk (compared to oil-based 
formulations or formulations diluted in hydrocarbon 
solvents).

Aqua-K-Othrine has the lowest application rate of 
any currently registered alternative space spray 
concentrate in Australia. It is also fully evaluated and 
recommended for use as a mosquito space-spray 
under the WHO Pesticide Evaluation Scheme.

The benefits of Aqua K-Othrine include: Very low 
application rate; low impact on the environment; 
can be mixed with water; no odour; exceptional 
mosquito killing properties; non-flammable and 
cost effectiveness.  Now also registered for control of 
Stored Product Pests.

For Further Information:
Daryle Swarz, Sales and Market Manager, Bayer. 
(m) 0407 337 809.  

https://www.environmentalscience.bayer.com.au/pest-management/products/aqua-k-othrine
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https://www.environmentalscience.bayer.com.au/pest-management/products/aqua-k-othrine
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Mosquito Control
Modern drones are now a viable option for the control of mosquito larvae

Stephen L. Doggett

Back in 2015, I wrote an article in 
Mosquito Bites (UAVs for Mosquito 
Control: Science Fiction or a Commercial 

Reality? Vol. 10(1), pgs 44, 46-47) that raised 
the possibility that drones will be the future of 
large scale mosquito larval control. Well now 
the future has arrived.

According to Charles Chow founder of XAG 
Australia, drones can now directly compete 
with helicopters in treating large areas. One 
of the larger XAG drones, the P30, can treat 14 
hectares per hour and while this is less than a 
helicopter, up to five P30s can be flown at the 
one time using ‘swarm technology’ to treat 
much greater areas (i.e. 70 hectares per hour). 
You can see why so many former helicopter 
pilots are now drone operators!

Using drones over helicopters offers two 
benefits: price and accuracy. The operation 
of drones is a fraction of a cost and spray 
accuracy is down to an extraordinary 10cm. 
This means that insecticidal products can be 
more effectively targeted, meaning less waste 
and reduced non-target impacts. Furthermore, 
drones can fly 1-2m above the treatment 
site, thereby further increasing the accuracy 

of insecticide application and spray drift is 
reduced.

The XAG drones can apply both granular 
and liquid formulations, with a maximum on 
board capacity of 16L of product with the 
larger P30 model. The XAG drone has several 
advantages over its direct competitors. 
For a start, it is a modular design, meaning 
that every component can be replaced in 
minutes by the operator and all parts are 
readily available in Australia. For example the 
Electronic Speed Control unit, that manages 
the speed of the brushless motors, is held in 
place by four screws. This means that servicing 
is simple and quick, and the drone can be back 
into operation in no time at all. This contrasts 
with many other agricultural drones, in which 
self-servicing voids all warranties and the unit 
has to be sent elsewhere for any repairs or 
maintenance. For drone operators, this means 
that you could be days without your income 
stream.

A drone is only as good as its insecticide 
delivery system. The spray cloud under some 
drones forms swirling patterns, while with 
others there are spray gaps, both which 
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mean that the product does not go where it 
is intended. This is another advantage of the 
XAG family of drones, where an even spray 
pattern is produced (see Figure). In fact, the 
P20 XAG drone was tested by the Centre 
for Pesticide Application and Safety at the 
University of Queensland, using dye cards and 
the researchers found that droplet size was 
very consistent.

Interestingly the XAG drones are not covered 
under warranty if flown manually by the 
operator. As silly as this sounds, there is 
some logic to this position. Basically with any 
planned operation, a smaller drone is used to 
map the intended area for treatment. This is 
much more accurate than relying on online 
sources such as Google Maps. The flight plan 
is then loaded into the larger drone, which 

then completes the mission autonomously, 
i.e. without the operator’s input. By having 
the work flow in this fashion, the accuracy 
of the spray application is much greater. If 
for any reason the drone was to fail or crash 
during autonomous flight not due to human 
error, then all repairs are covered by XAG; this 
is how confident the company is with their 
technology. As these drones are so easy to use 
and so highly accurate, they are becoming the 
main stay of larval control operations in some 
parts of the world (see for example: www.
newtimes.co.rw/news/drones-finally-start-
mosquito-larva-spraying-exercise).

For those of you who have flown drones such 
as the DJI Phantoms or Mavics, the XAG P30 
is an absolute beast; it is massive, over 2m 
across! Yet is such a drone difficult to fly? No it 

The XAG P30. This drone is huge, around 2 metres by 2 metres with propellers folded. Sitting on 
the P30 is a DJI Mavic Pro for comparison.

http://www.newtimes.co.rw/news/drones-finally-start-mosquito-larva-spraying-exercise
http://www.newtimes.co.rw/news/drones-finally-start-mosquito-larva-spraying-exercise
http://www.newtimes.co.rw/news/drones-finally-start-mosquito-larva-spraying-exercise
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‘Wish to Drone On?’ for more details on how 
to obtain these). All of these can be attained 
through a number of training companies. 

However, once the drone is over 25kg (such 
as the P30 which is 38.5kg when fully loaded), 
then the rules become even more stringent. 
There is no blanket above 25kg licence, 
instead you need to obtain your licence 
on the actual drone that you will be flying. 
Three hundred minutes of flight time will 
need to be logged on the drone and then 
you will be assessed by a CASA official for 
flying proficiency. Expect this test to be more 
difficult than any that has come previously.

Next comes the permits for the application 

is very easy, as I recently had the opportunity 
to pilot one of these while completing my 
Remote Pilot Licence (RePL). Note that while 
these are normally flown autonomously for 
spray applications, the Civil Aviation Safety 
Authority (CASA) requires that you know how 
to fly these in case of emergency or loss of 
satellite signal. 

So What Does it Take to Legally Fly One of 
These Beasts?

For a start you will need your sub-25kg 
RePL, an AROC (Aeronautical Radio Operator 
Certificate), and a ReOC (Remote Operators 
Certificate), if you wish to use the drone 
in your own business (see previous article 

An agricultural drone is only good as the spray pattern it produces. The XAG (top left) produces 
a very even spray with excellent coverage. In contrast, the Yamaha (top right and bottom left) 

produces a swirling pattern, while the DJI Agras T16 (bottom right) has an incomplete coverage.  
Both of the latter drones means that the spray application is less targeted.
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of insecticides and additional licences will 
be required in most states. In NSW these are 
administered by the NSW Environmental 
Protection Agency and include Certificates: 
- ‘AHCCHM303 Prepare and Apply Chemicals’ 
and, 
- ‘AHCCHM303 Transport and Store Chemicals’.

Now that you have forked out somewhere 
approaching $10K for all the above, you can 
go and fly…well almost. Before every new 
planned operation firstly you will need to 
check the legality of flying in the intended 
area. A quick inspection of the relevant 
aeronautical chart can determine this (these 
are available for free online from Airservices 
Australia). The charts will show what class 
of airspace that you will be flying in, if it is 
near a controlled tower, or if it is a military or 
restricted zone. Hopefully you will not need to 
apply to CASA for permission, which may cost 
up to several thousand dollars in application 
fees and many months wait for processing the 
application. Next it is necessary to undertake 
an on site risk assessment before any flight. 
Risks to the community need to be assessed 
if the drone was to crash. Obstacles such as 
communication towers, high power lines, 
nearby helipads, and other hazards recorded, 
as well as the proximity to human dwellings. 
A flight plan should then be documented. 
Prior to flight a pre-flight inspection of the 
drone must be undertaken, and a post flight 
inspection at the completion of the operation. 
All flight paths must be logged. For insecticide 
application, the chemical applied must be 
recorded, the concentration of the product, 
the amount applied and location of where the 
product was applied all must be documented. 
Environmental conditions should be routinely 
noted. You can expect that 90% of the job 
will be administration and flying is the small 
part. A drone operator must have a quality 
operational manual and well maintained 
records, without this you could be quickly 
grounded by CASA. Many operators will use 
the services of a specialised company to 

assist in their paper work. As there is so much 
paperwork required, drone operators typically 
charge a daily rate as a minimum.

Batteries: the Future

The greatest weight of any component with 
drones today (as well as being their major 
limiting factor) is the battery. The battery 
makes up around 30% of the weight of a 
modern drone. This means that lot of power 
is used up just to lift the battery! Even for the 
XAG P30, a fully charged battery will only last 
10-15 minutes when the drone is carrying a 
full load of product. 

Yet in spite of their limitations, battery 
technology has been rapidly evolving. Nickel-
cadmium, which was the mainstay of batteries 
for decades has been replaced by lithium-
ion (Li-on), and these batteries have proved 
revolutionary for drone technology. The small 
size of Li-on batteries, their fast charge, great 
holding capacity, reduced environmental 
impact, and low maintenance, have made 
drones a possibility. Yet even these will be 
redundant in just a few years; Li-on will soon 
be replaced with graphene.

Graphene is the next big thing in battery 
technology. Graphene batteries can charge in 
minutes and hold a huge capacity; many times 
that of Li-ion. Most importantly graphene 
batteries are tiny. The next generation of the 
Samsung mobile phone will have a graphene 
battery; stack two 10 cent sized pieces of alfoil 
and this is about how big it is. The reduced 
weight and greater charge capacity means 
that future drones will be able to hold much 
larger volumes of insecticide and fly much 
longer, making mosquito management even 
more cost friendly.

Cost?

A standard XAG P30 drone costs $21,500. 
However, there are many more items required 
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foliage. They also come with 4G capability for 
connecting to the mobile phone network. 
However, I have focused this review more 
towards mosquito larval management. For 
more information on what these drones can 
offer, go to: 
www.xagaustralia.com.au. 

I would like to thank Charles Chow, XAG 
Australia, for the opportunity to fly the 
amazing P30 Agricultural drone. Disclaimer: no 
financial benefit was received in researching 
and writing this article.

Stephen L. Doggett is the Manager, 
Department of Medical Entomology, NSW 
Health Pathology (ICPMR), Westmead Hospital, 
Sydney, Australia, and the Chief Editor of 
Mosquito Bites.

to operate this drone for commercial usage. 
This includes: remote controller, pilot phone, 
multiple batteries and charging hub, the 
GNSS portable base station (for precision 
flying), liquid refilling system, tanks, cables, 
and spares. You will also need a smaller high 
precision drone for mapping along with the 
appropriate software. Don’t expect much 
change from $60,000! Thus with the cost of 
training, you can see why using a contractor is 
probably the best option rather than having 
in-house staff do the work.

Closing Words…

To be honest there are other benefits this 
family of drone offers for agricultural spraying. 
This includes terrain tracking, obstacle 
avoidance, and specialised pattern sprays 
to increase insecticide penetration into 

http://www.xagaustralia.com.au
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Infestations in 
Hospitals 
Pest Infestations in Hospitals Pose Health Risks to Patients and Staff

Merilyn J. Geary & Stephen L. Doggett

Insect infestations in hospital environments 
are distressing and awkward for the public and 
staff, and yet surprisingly common. 

An effective pest management plan with strict 
guidelines regarding suppression of pest 
populations can assist all hospitals in providing a 
clean safe environment to work and for patients to 
heal.

Our Department has investigated many pest 
infestations in health care facilities across Australia 
over the last 30 years. This article focuses on the 
range of pest arthropods that may be encountered 
in these facilities, where they may occur and how to 
minimise the potential pest problem.

It is best to think of a hospital complex as a mini city 
as some of the larger healthcare facilities can employ 
over 10,000 staff and have a greater population 
than many rural towns. A hospital complex and its 
associated infrastructure are unique environments 
that can provide a multitude of potential habitats for 
pest infestations. The constant movement of food, 
waste materials, bedding, building materials, stores, 
luggage, and people, can attract a variety of pests. 
This includes, not only the more common invaders 
such as rodents, cockroaches, and birds, but insect 
species that would challenge the expertise of even 

the most experienced pest manager.  

Patients admitted to the confines of a hospital are 
generally unwell and in a vulnerable state. They have 
the right to expect a healthcare facility to provide a 
high standard of hygiene and sanitation, with clean 
accommodation and nutritious meals that are pest 
free. Sadly this is not always the case! The Medical 
Entomology Department, an arthropod reference 
laboratory in New South Wales, has over the years 
investigated numerous instances of pest infestations 
within the confines of hospitals and associated 
healthcare facilities. Beyond the identification of 
the pest, information is regularly sought on the 
medical significance of an insect pest, plus advice 
on the appropriate control measures. Often it 
was necessary for staff from our Department to 
undertake the follow up inspections, and in some 
instances control measures, to ensure that the 
treatments were effective and control ultimately 
achieved. 

“...policies on smoking...
may be contributing to 

the pest problem”
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No area of a hospital is free from potential pest 
problems. We have seen infestations in the general 
wards, speciality wards (including day surgery, 
dialysis, chemotherapy), operating theatres, 
mortuary areas, maternity units, staff tea rooms, 
accident and emergency, research facilities, kitchens, 
wash rooms, maintenance buildings, offices, animal 
houses, and staff accommodation. 

Just like the many areas of hospitals that have been 
impacted, the variety of arthropod pests have also 
been numerous. These have included bed bugs, 
cockroaches, beetles, ants, bees, wasps, blow 
flies, a range of small non-biting flies (drain, fruit, 
and fungal gnats), silver fish, mites (bird, rodent, 
and stored product mites), maggots, spiders, 
mosquitoes, psocids, termites, centipedes, and 
urticating caterpillars. 

The well-populated patient areas of a hospital are 
generally very well maintained as they undergo 
regular cleaning and maintenance, resulting in 
fewer pest problems. It is the non-public areas that 
tend to be less frequently cleaned and serviced, 
where many pest control issues are generated. 
For example, refrigerators that are not routinely 
cleaned underneath can lead to the creation of ideal 
habitats for vinegar flies and cockroaches. Water-
filled containers that are placed outdoors by well-

meaning individuals for birds, but are neglected, 
soon attract mosquitoes. Smoking is banned on 
hospital grounds in Australia, and where smokers 
congregate in secluded areas, rubbish accumulates. 
This becomes a source of food for vertebrate and 
invertebrate pests. If there were designated smoking 
areas, the rubbish would be much better managed, 
mitigating potential pest problems. It can be argued 
that Government policy on banning smoking 
on hospital campuses is contributing to the pest 
problem and policy makers urgently need to rethink 
strategies for managing smoking.

Why Insects are a Problem in Hospitals
Infestations of arthropods can become established 
if their food supply or habitat remain undisturbed 
for any length of time. An almost unlimited and 
continual food supply for pests is constantly being 
generated by a functioning hospital. There can 
be contaminated waste from clinical areas, plus 
waste from food preparation and meals. General 
waste can provide harbourages for insects if not 
disposed of efficiently and in a timely manner. Thus 
it is imperative that an efficient system of handling 
waste is in place to deter insect pests. Furthermore, 
drains left unmaintained can become blocked, 
leading to mosquito, fly and cockroach issues. There 
can also be the incidental invaders, such as bees and 

Where smokers congregate on hospital grounds, so does the rubbish, which will contribute to the 
pest problems on hospital grounds. Defined smoking areas can better manage rubbish disposal.
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wasps, and insects such as bed bugs brought into 
the hospital on patient’s belongings. 

Substantial inconvenience is caused when a hospital 
facility (especially operating theatres and patient 
wards) are closed whilst a pest manager is called to 
identify the source of the problem. The site then has 
to undergo the treatment, which may then need 
to be decontaminated to remove any insecticidal 
residues, and then finally refurbished.

Thus healthcare facilities require routine pest 
management procedures to be in place to ensure 
that regular maintenance schedules are undertaken 
to prevent potential pest problems, and they need 
to have the ability to respond rapidly if an incident 
happens. There is nothing more damaging to a 
hospital’s reputation when recovery of a patient is 

Patient areas tend to be well maintained and routinely cleaned, but this is often not the case for 
staff only sections and this is where many pest problems generate from. Here a build up of dirt 
over the years behind a washing machine has provided an ideal habitat for a fly that normally 

breeds along river banks. The Paralimna flies can bee seen on the wall.

Paralimna fly 
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hindered due to the presence of unwanted insects!

On several occasions, our Department has become 
involved in the management of an infestation due 
to poor initial pest control intervention. Where the 
health of patients is at risk, it is important the pest 
control company that tenders for the job employs a 
staff member who has a broad knowledge of insect 
pests and their control. They need to be aware of the 
appropriate the use of pesticides around patients 
who could become even more ill when exposed to 
chemicals. Sadly all too often, the correct advice 
was found lacking on many occasions, and in some 
circumstances, the incorrect advice and control 
methods supplied only compounded the problem.    

Flies (Diptera)
The majority of insects submitted to our 
Department for identification over the years have 
been various species of Diptera (flies). Numerous 
families have been represented, including species 
from Ephydridae, Psychodidae, Syrphidae, Sciaridae, 
Drosophilidae, Phoridae, Calliphoridae, and 
Muscidae. The flies were sourced from both clinical 
and non-clinical areas, some having direct impact 
on the patients in the wards. In one instance, the 
family of a patient brought their own insecticide 
to the hospital to remediate a persistent fly 
(Paralimna sp.) problem! This was a particularly 

interesting case as the fly normally breeds along 
river banks. A build-up of dirt and debris over the 
years behind a washing machine ensured that a 
suitable environment was available to support a 
huge population of this fly. 

Given the mobility of flies and their close association 
with waste products, they should be regarded as 
important potential vectors of human pathogens 
in a hospital setting. As various studies have 
discovered, many of the pathogens that flies 
harbour are antibiotic resistant, which is of great 
concern for the patient and the healthcare provider.

Blowflies are especially active in the warmer months 
and can enter any building structure especially if 
doors and windows are left open. This can have 

Water containers placed outdoors for birds, if left unmaintained, soon becomes a 
breeding ground for mosquitoes. 

Telecommunication pits can hold water...and 
mosquitoes. 
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disastrous consequences as one microbiology 
laboratory experienced when attempting to vent a 
laboratory of odours; flies entered the facility and 
contaminated blood culture plates with maggots. 
These plates are used to detect and isolate bacteria 
from sick patients. The plates not only contained 
important disease pathogens, it meant that 
pathology results from patients were compromised. 

Dermal myiasis (the invasion of living tissue by 
dipterous larvae), occurs in hospitals and can involve 
flies laying their larvae or eggs in post-operative 
sites. Although the myiasis infestations are self-
limiting (meaning that the larvae leave the wound 
when they pupate), the presence of maggots 
in a wound is understandably of great concern, 
especially to the patient and their family! Naturally 
such occurrences are highly embarrassing to a 
healthcare facility and not widely reported, unless 
the incidence is announced to the world on social 
media. Our Department has received such samples 
from patients on several occasions. All of the 

specimens of maggots were identified as common 
species of blowflies (Calliphora augur, Lucilia sericata 
and Lucilia cuprina).

Blowflies by their nature are opportunistic and take 
full advantage of a ready available food source. 
Some species of blowfly have the unique ability 
to deposit their larvae (viviparous) directly onto 
the food, thus skipping the egg stage. This is not 
a sight you want to see with your roast pork and 
gravy whilst lying in bed recovering from surgery. 
Automatic closing doors, air curtains on open doors, 
and windows that cannot be opened, all help to 
prevent blowflies and other pests from entering 
buildings.

Other small species of flies can be very difficult to 
keep out of buildings, and once an infestations 
starts, it can be very challenging to find their 
breeding location and eliminate the infestation. For 
example, we have seen the small non-biting drain 
fly Clogmia albipunctata, invade a maternity ward. 
This particular fly breeds in the built up layers of 

European wasps (Vespula germanica) formed a large nest in hay bales within a hospital 
research facility. Staff walking by the nest were repeatedly stung.
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slime found in pipes, under toilet rims, in drains 
and shower roses. The adult flies of this species are 
slow flyers and can be found resting on the walls 
of rooms adjacent to or in close proximity to their 
breeding site of drains and pipework. Removal of 
the slime layer will control the flies and prevent the 
establishment of any new infestation.

Another species of small non-biting flies that are 
a common pest are vinegar flies, Drosophila, and 
these have been submitted to our Department on 
multiple occasions. In almost every case, the insect 
activity was associated with staff tea and locker 
rooms, and in all circumstances food waste was 
found to be the source of the problem. 

Fungal gnats from the Sciaridae family, were found 
repeatedly infesting microbial plates used to culture 
bacteria from human pathology samples. These 
small gnats are commonly found in conjunction 
with soil. It was discovered in a laboratory that six 
African violet potted plants located near a window 
was the source of the flies. Potted plants are no 
longer permitted in the facility.

Mosquitoes can be a serious problem in hospitals. 
In one case only last year, the source was a nearby 
water treatment works and not on the grounds 
of the healthcare facility. The mosquitoes were 
attracted to the outdoor lights around the building, 
and surface residual insecticides had to be applied 
to the walls to control the adult mosquitoes. 

Building waste laying undisturbed can collect water, 
which provides an ideal habitat for mosquito larvae. 
This was the exact situation found recently on a 
hospital grounds where accumulated rubbish, bird 
baths, disused fountains, and blocked drains, were 
supporting large numbers of Culex quinquefasciatus 
mosquitoes. This is a species that breeds in 
polluted waters and readily enters buildings. A 
comprehensive survey of the grounds identified 
numerous telecommunication pits and drains 
that collected and retained rain water, generating 
huge populations of mosquitoes. The mosquitoes 
invaded many departments, office areas, wards, 
and even a sterile area where cancer drugs were 
prepared, resulting in complaints from staff and 

A close up of the wasp nest from the previous page.
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patients. This led to our Department initiating a 
surveillance program following the survey, which 
included recommendations for rubbish removal and 
ongoing chemical treatments of the pits and drains. 
Mosquito numbers subsequently declined along 
with complaints.

Ants, Bees and Wasps (Hymenoptera)
Ants are social insects that can quickly invade 
and colonize any building structure. They are one 
of many insect pests that can be very difficult to 
control, especially infestations in wall cavities of 
hospital buildings. In areas where food waste is 
plentiful ants can invade adjoining walls. This can 

happen when smokers leave enormous piles of 
cigarette butts in secluded areas along with food 
scraps and rubbish that has the potential to attract 
large numbers of ants, as well as other pests such as 
rodents and cockroaches. When invasions of these 
highly mobile insects enter the interior of rooms 
they can cause a multitude of issues for hospital 
staff, researchers, and associated equipment.

Another insect that has an extremely complex social 
biology are bees, in particular the honey bee (Apis 
mellifera). This insect has the ability to form a colony 
or swarm and invade buildings especially if some 
aging structures have crevices or cracks. In one case, 
a corridor had to be cordoned off when a swarm 
of bees established a colony in a wall cavity of a 
research building, resulting in bees flying along the 
corridors. A stinging insect immediately presents 
safety concerns for patients, staff and building 
contractors, as an allergic response to wasp and 
bee venom can result in anaphylaxis for sensitized 
individuals. 

In addition to bee colonies, wasps that build 
their nests on or near hospital property raise a 
similar safety issues for staff. Wasps have an innate 
advantage over bees; they can repeatedly sting 
their prey and any intruder that ventures into their 
territory. Some species, such as the European wasp, 
Vespula germanica, and the paper nest wasps within 
the genus Polistes can be extremely aggressive. In a 
hospital research facility, staff were repeatedly stung 
by wasps when walking past straw bales at the rear 
of a storage shed. It was discovered a large nest 
of European wasps had colonised several bales of 
straw which required the area to be closed while the 
colony of wasps was destroyed by our staff and the 
area decontaminated.

An adolescent ward in a major Sydney hospital 
was closed due to bed bugs. Few insects were 

found in patient beds. The worst affected 
locations were the chairs that converted to 
beds used by the parents. A close up of the 
infestation in the above chair is to the right.
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Cockroaches (Blattodea)
The different life stages of cockroaches are another 
insect that have been submitted for identification 
from hospitals. These insects thrive in the conditions 
that human habitation has created, and like 
all buildings, it is a common pest in hospitals. 
Cockroaches by nature are thigmotactic and seek 
cracks and crevices to squeeze into and in a hospital 
environment and there are plenty of places for 
the insect to hide. The presence of this insect pest 
in equipment used to treat patients or in meal 
preparation areas is abhorrent to all, but sadly 
occurs. Hospitals do have routine pest management 
procedures in place to manage cockroach 
infestations, but as we all know this insect pest can 
be virtually impossible to eliminate.  

Bed Bugs (Hemiptera)
With the global resurgence in bed bugs, no location 
or situation on the planet is safe from this insect. In 
fact reports of bed bugs in healthcare facilities have 
been on the increase in recent years (see chapter 
on Bed Bugs in Healthcare Facilities, in Advances in 
the Biology and Management of Modern Bed Bugs, by 
Stephen Doggett, Dini Miller & Chow-Yang Lee). A 
hospital environment is a highly vulnerable area for 
a bed bug infestation as there is a constant influx 
of luggage, personal items, clothing, and people, 
which can transport bed bugs into the facility.  

We have investigated numerous incidences of 
bed bugs in healthcare institutions including 
hospitals and staff accommodation, and nursing 
homes. In one Sydney staff accommodation block 
attached to a major hospital, the bed bugs spread 
through the building over a period of two years, 
infesting 68 rooms, which represented 20% of 
the building. Unfortunately the family of some 
patients were staying in the building, who then 
transferred the insects to the patient wards, and 
two beds subsequently became infested. Poor pest 
management was responsible for the spread of the 
bed bugs and the reason that the infestation took 
so long to be eliminated. It was necessary to inspect 
every room in the building, which identified 10% 
of rooms that had not previously been reported 
infested. 

In another situation, bed bugs were found to be 
rampant throughout an adolescent ward in a major 

hospital, which resulted in the entire ward being 
closed. Interestingly few insects were found in the 
patient beds, which were routinely cleaned. What 
was less regularly cleaned were the sofa beds used 
by the families of the children, and some of these 
were heavily infested. In total, 14 out of 18 wards 
were found infested with bed bugs. It was necessary 
to develop and implement policies and procedures 
in conjunction with our Department, to manage the 
bed bug situation, and the hospital has not had a 
repeat episode of bed bugs since that infestation.

Beetles (Coleoptera)
Beetles can gain access to a hospital complex by 
various means some of which could be through 
design faults, or via changes in the structural 
integrity of the building due to aging.  Strong lights 
that illuminated hospital entrances and car parks 
can, by accident, form the basis of a highly efficient 
insect light trap. In one instance, a newly established 
facility that was landscaped with mature trees 
that flower attracted millions of insects, especially 
beetles, during the daylight hours. Bright lights 
close to the entrance were an irresistible lure at 
night for the insects. The automatic doors at the 
entrance aided their dispersal further into the 
hospital, and the beetles invaded the wards and an 
operating theatre. 

Another species of beetle that was inadvertently 

Pigeons can breed on ledges in hospital 
grounds leading to nuisance bird mite 

(Ornithonyssus bursa) issues. Bar = 1mm.
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brought into a hospital was the smooth spider 
beetle, Gibbium psylloides. Classed as a beetle pest 
of stored products, it was discovered in vermiculite 
packing that originated from a laboratory supply 
company. The box was stored for later reuse until 
it was discovered to be well populated with a large 
colony of beetles that had spread to the surrounding 
shelves.

Contaminated stock feed for research animals 
is another method by which insects can enter a 
research facility. It is imperative that incoming 
food be examined for signs of stored product pests 
and quarantined for a period to ensure it is free of 
pests. Several outbreaks of small beetles (Stegobium 
paniceum Drugstore beetle, Lasioderma serricorne 
Cigarette beetle, Tribolium confusum Confused 
flour beetle, and Sitophilus oryzae Rice weevil) have 
occurred when contaminated grain based rodent 
food was placed in a feed store and subsequently 
distributed to rat and mice colonies.  

Mites
Other arthropods can be introduced in research 
facilities via contaminated stock feed, such as mites. 
The brown legged mite, Aleuroglyphus ovatus, was 
not known to occur within Australia, although it is 
a common stored product pest in other nations. 
After staff complained of contact dermatitis from 
handling contaminated bags of rodent pellets, a 
sample was taken and identified by our Department 
as this mite species. Its identity was subsequently 
confirmed by an independent government body as 
a new mite to the country. 

However, this was not an isolated incident, as other 
bags of contaminated rodent pellets were found 
infested with another species of acarid mite, the 
common “mould mite” Tyrophagus putrescentiae 
often associated with contact dermatitis in humans. 
The same mite species was identified, on another 
occasion, from contaminated culture plates in 
two pathology departments at the one hospital. 

Aleuroglyphus ovatus, was first discovered in Australia within a hospital research facility. Staff 
handling infested produce received numerous bites. Female on left, male on right.



64 || MOSQUITO BITES - Summer 2019/2020

F
E
A
T
U
R 
E

Damp soil in potted plants kept by staff within the 
laboratories, was found to be supporting a large 
number of this mite. The removal of the plants 
quickly solved the issue.

The bird mite, Ornithonyssus bursa (Tropical fowl 
mite), was the mite responsible for bites to office 
staff and construction workers in different offices, 
within one hospital location. This particular mite 
can form huge populations whilst they engorge on 
nesting birds. It is only after the young fledglings 
and adult birds leave the nest that the mites left 
behind wander in search of a further blood meal 
and come into contact with humans. The resulting 
bites from this mite can cause very itchy raised welts 
on the skin, women tend to be more sensitive to the 
bites than men. In both instances at the hospital, 
copious amounts of nesting material were found 
in the roof cavities adjacent to each location. It is 
important to remove all nesting material and treat 
the area prior to bird proofing as remaining nesting 
material can be a potential fire hazard or reused by 
other pests (rodents, beetles or mites), especially if 
bird carcases remain. 

Ticks
Site specific issues can occur on the grounds of 
hospitals due to the physical location of the facility. 
An example of this was with a healthcare facility 
in Sydney that adjoined a National Park that has 
significant stances of native forest. Home to the 

park are large population of bandicoots, a native 
marsupial and the main host for the Australian 
paralysis tick, Ixodes holocyclus. The bandicoots 
foraged on the grounds of the hospital, bringing 
ticks with them. Staff, patients and visitors were 
repeatedly bitten by the tick species, which poses 
significant health risks. The tick can transmit 
pathogens such as the rickettsia that causes 
Queensland tick typhus, the saliva can induce 
paralysis (and there have been 20 deaths in the 
past), severe allergic reactions including anaphylaxis 
(again, a number of deaths have occurred), and the 
tick is responsible for inducing a bizarre condition 
known as ‘Mammalian Meat Allergy’ (MMA). This is a 
condition whereby sufferers can have severe allergic 
reactions after eating the meat from mammals, after 
being bitten by the tick. To reduce the tick problem, 
a site survey was conducted by our Department 
and the areas identified with the heaviest tick 
infestations were fenced off. Foliage cover was 
reduced in some areas to increase sunlight to the 
ground, making conditions less favourable for 
tick survival. Insecticide applications were also 
recommended.

Caterpillars (Lepidoptera)
The caterpillars of certain types of butterflies 
possess hairs that can penetrate the human skin, 
producing painful urticating rashes. One non-
clinical support centre was invaded by caterpillars, 
and after talking to staff, we were informed that 
this was not an isolated incident. The caterpillar 
species was identified as Leptocneria reducta, from 
the tussock moth family, Lymantriidae. This is a 
well-known species for causing urticarial reactions. 
As a consequence, the entrance of the building had 
to be decontaminated (caterpillars controlled and 
removed) prior to staff re-entering the building. The 
building was located in close proximity to a large 
stance of very large mature White Cedar trees, Melia 
azedarach, which is the main host plant for this 
caterpillar. As the trees were not able to be removed 
due to heritage orders, advice on control measures 
was discussed as infestations would probably 
reoccur.
 
Incidental Pests
Our Department has identified a range of other 
arthropods collected from healthcare facilities that 
have caused problems to staff and patients. One 

Processionary caterpillars (Ochrogaster lunifer) 
possess irritating urticarial hairs. Schools, day 

care centres, and healthcare facilities have been 
impacted by these and other urticarial species. 
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of the more common groups that can cause 
concern are spiders. Spiders are extremely 
common in buildings and have been found in 
a variety of locations, including walls in wards, 
floors, change rooms, corridors, in linen, and 
from animal feed. To date there have been no 
reports of staff or patients being bitten. Many 
staff members are hesitant to re-enter an area 
until the spider has been apprehended!

One of the more unusual situations involved 
termites (Coptotermes acinaciformis) dropping 
onto patients who were recovering from 
day surgery. At the top of an adjoining stair 
well, there was a wooden frame underneath 
sheets of rubber insulation. An accumulation 
of moisture over time, meant that the timber 
was very wet and highly desirable to termites, 
which had invaded the wood. As the insects 
had just about devoured every edible piece of 
timber, worker castes were wandering searching 
for more food, and dropping onto the patients. 
What was even more unusual, was that the termite 
infestation was on the roof of the fifth floor, with no 
tunnels from the ground. Removal of all the timber 
promptly solved the pest problem.

Final Thoughts
Hospitals are directly responsible for the welfare 
and safety of a huge number of staff, outpatients, 
inpatients, and their visitors on a daily basis. Given 
that hospitals are spread over vast amounts of floor 
space and real estate, it is not unusual for insect 
activity to occur. However, in response to this, pest 
control within a hospital environment must be 
reliable and immediate in order to provide a pest 
free space, which is expected by the general public. 

As the ever increasing human population places 
more demands on our current health system, 
hospitals will have to expand. It is often during 
these periods of major works of demolition and 
construction where there is an increase in pest 
problems. During periods of construction, pest 
surveillance activities should be reviewed and 
possibly enhanced. Such processes represents “good 
housekeeping” practices and is a positive indication 
of proactive management by the governing 
healthcare officials who are responsible for ensuring 
that medical facilities remain pest free.

The reality is that insect activity in a hospital 

environment can have far reaching negative impacts 
that can be difficult to erase. Hospitals take years 
to build up their reputation to become recognized 
as centres of excellence that comprise highly 
skilled staff that service the local community. In 
an instant, a hospital’s reputation can be tarnished 
by a negative image, disparaging comments, or 
adverse reports through traditional or social media. 
Not only are arthropods responsible for spreading 
disease they can render equipment unusable and 
damaged beyond repair, and consumable goods 
can be contaminated. Insects can lead to the 
closure of wards and other healthcare facilities, 
they can disrupt research projects and interfere 
with the provision of pathology results, resulting 
in loss of valuable time and money, and can even 
compromise human health. 

Good policies in relation to waste disposal, the 
reduction of potential pest habitats, routine pest 
management procedures, and prompt action in 
the event of a new problem will assist healthcare 
facilities in maintaining a healthy and pest-free 
environment. 

Merilyn J. Geary is the Senior Technical Officer and 
runs the pathology services at the Department of 
Medical Entomology.

Stephen L. Doggett is the Manager Department of 
Medical Entomology, and Chief Editor of Mosquito 
Bites.

The Australian paralysis tick, Ixodes holocyclus, has 
caused problems along eastern Australia, when the 

hospital grounds abut native forests. 



Fight the Bite Social 
Media Campaign 
WA Health has the most comprehensive social media program 

in Australia

Phoebe Tucker, Naomi Milner, Meredith Chidlow, Jane Cook & Abbey Potter

In Western Australia (WA), the Department 
of Health facilitates a Contiguous Local 
Authorities Group 

(CLAG) funding scheme 
to support, and provide 
funding to, neighbouring 
local governments with a 
shared mosquito problem. 
The program encourages 
integrated mosquito 
management across 
jurisdictional boundaries 
with the primary aim of 
reducing the nuisance and 
public health risk associated 
with mosquitoes within the 
State. 

The Geographe and 
Leschenault CLAGs, consists 
of five individual local 
governments; the Geographe 
CLAG consists of the City of Busselton and Shire 
of Capel, while the Leschenault CLAG consists of 
the City of Bunbury and the Shires of Dardanup 
and Harvey. All are situated in WA’s South West 
region where Ross River virus (RRV) and Barmah 
Forest virus (BFV) are both considered endemic. 

Due to their close proximity to one another and 
the high-risk nature of the region, the two CLAGs 

have partnered together 
to undertake a combined 
communication strategy. 
The group currently promote 
Fight the Bite within their 
jurisdiction through a variety 
of mechanisms, including 
television advertising, active 
community engagement at 
local events and distribution 
of Fight the Bite branded 
materials through targeted 
initiatives.

In WA, social media has been 
relatively underutilised as a 
mechanism to raise aware-
ness of the health risks asso-
ciated with mosquitoes and 
simple measures to prevent 
being bitten. As a powerful 

means of reaching a large target audience in a 
relatively cost-effective way, the group partnered 
together in 2019 to deliver a targeted social me-
dia campaign with the following objectives:

•	 To inform residents and visitors to the re-
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gion of the need to protect themselves from 
mosquito bites in relation to mosquito-borne 
disease, particularly in 
the 31-50 year old age 
group;

•	 To instil behavioural 
changes in residents 
and visitors in relation to 
personal protection from 
mosquito bites, particu-
larly in the 31- 50 year 
old age group;

•	 To deliver information 
to residents to minimise 
backyard breeding of 
mosquitoes;

•	 To raise awareness 
amongst residents of lo-
cal government activity 
in the area of mosquito 
management;

•	 To raise awareness 
amongst residents of the 
presence and symptoms of mosquito-borne 
diseases in the region.

The CLAGs enlisted SpaceStation Pty Ltd to assist 
in the implementation and 
evaluation of the campaign. 
Social media posts focussed 
on key messages linked to 
the strategy objectives and 
targeted relevant demo-
graphic groups including 
parents, dog owners, out-
door walkers and individu-
als participating in summer 
outdoor entertaining/events. 
The 12-week campaign 
(October 2019 – January 
2020) involved two to three 
posts per week on the Fight 
the Bite South West Face-
book page, and one post per 
week shared to community 
Facebook pages deemed 
relevant to the target demo-
graphic. Posts included a mix 
of scientific and health driven content, as well as 
operational and community messaging.

Social media analytics revealed that 82% of the 
Fight the Bite South West followers are women, 

and 61% of followers live 
in the South West region of 
WA. A total of 49 posts were 
estimated to reach 38,000 
people during the period. 
The campaign drew a 28% 
increase in the numbers of 
followers to the Facebook 
page. Engagement was 
significantly higher where 
posts conveyed symptoms 
of disease, impact on 
families/pets or relevant 
advice to minimise that 
impact. The most popular 
posts are displayed below, 
highlighting the receptive 
nature of followers to 
technical or medical 
information. Interestingly, 
engagement was identified 

as being lowest in December. Whilst mosquito 
numbers are beginning to decrease in the region 
at that time, it is still considered a risk period 
with individuals participating in activities at peak 

mosquito biting times in the 
lead up to Christmas and the 
holiday season. The review 
of the 12-week campaign 
will help to drive a more 
informed and targeted social 
media approach in 2020.

To like the Southwest Fight 
the Bite Facebook page go to 
@Fightthebitesouthwest 

Phoebe Tucker  is an 
Environmental Health Officer, 
City of Busselton. Meredith 
Chidlow is Team Leader of 
Environmental Health, City 
of Bunbury. Naomi Milner 
is an Environmental Health 
Officer, Shire of Capel. Jane 
Cook is an Environmental 

Coordinator, City of Busselton. Abbey Potter is a 
Senior Scientific Officer with WA Health.
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Program is Innovating 
Mosquito Surveillance in Australia
Working with the community gives them a sense of empowerment

Larissa Braz Sousa, Stephen Fricker & Craig Williams

Mozzie Monitors is a new citizen science 
initiative to increase public awareness 
of mosquito-borne diseases and 

mosquito surveillance in Australia. Citizen science 
is public participation in scientific research 
aiming to increase scientific data. Indeed, Mozzie 
Monitors is the first citizen science program in 
the world which combines mosquito trapping 
with community participation to deliver 
comprehensive surveillance of urban mosquitoes. 

The Mozzie Monitors project was originally funded 
through a combination of crowd-funding and a 
grant from the Western Australian Department 
of Health. Over 150 people helped to establish 
the program, with many who made donations 
also setting traps and sending in photos. Since 
its launch, Mozzie Monitors has been growing 
and now it also owns a project on the iNaturalist 
platform, where people can either share their 
casual observations or mosquitoes of any human-
mosquito encounter. 

The video below features the story of Mozzie 
Monitors, the aims of the program, the first 
outcomes and the next steps to upscale the 
program to different contexts. https://www.

youtube.com/watch?v=vF_CAk65jAs&t= 

Mozzie Monitors using BG-GAT Traps

Mozzie Monitors was launched in 2018 in Australia, 
aiming to engage the community to set up 
Mosquito traps in their properties. Researchers 
then collect and process data on the mosquitoes 
and make it available on a free-to-use online 
platform, where members of the programme 
can learn about their neighbourhood’s mosquito 
abundance, diversity, disease risk, and ecology. 

In its first year, the program collected over 10,000 
mosquitoes in people’s yards across Australia. 
Among the most common species collected were: 

• Aedes notoscriptus, potential vector of 
Ross River and Barmah Forest viruses, and 
important vector of dog heartworm, followed 
by;

• Culex quinquefasciatus, which generally does 
not play a role in mosquito-borne disease in 
Australia, but it is a major nuisance pest. 

Other important species collected throughout the 
first season included: 

https://www.youtube.com/watch?v=vF_CAk65jAs&t=
https://www.youtube.com/watch?v=vF_CAk65jAs&t=
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• Aedes vigilax and Culex annulirostris; both 
known arbovirus vectors,

• Culex molestus; a known urban pest,

• Anopheles annulipes; thought to be an early 
20thC malaria vector.

The current trial started in December 2019 in SA 
and has collected over 3,000 mosquitoes so far. As 
a next step, Mozzie Monitors will be launched in 
Broome, WA, where it will run from April to June, 
2020. Moreover, the program will be upscaled to 
Brazil in 2021, where researchers aim to explore 
the challenges and outcomes of implementing a 
citizen science mosquito surveillance program in a 
different socio-economic and geographic context, 
with higher disease risk. 

Mozzie Monitors using iNaturalist

Mozzie Monitors has also an ongoing project on 
the global citizen science platform iNaturalist, 
where anyone within Australia can share their 
observations of mosquitoes at any time and 
improve the mapping of mosquito distribution 
across the country. So far, more than 700 
observations of over 40 species of mosquitoes 
were shared on the iNaturalist project, which 
seems to complement data collected using traps.

On one hand, the traps capture several mosqui-
toes at once, contributing data on population size. 
On the other hand, iNaturalist brings additional in-
formation, with early indications showing a higher 
diversity of species reported with this method. 
The app also brings valuable information of the 

A Mozzie Monitor (former PhD student in medical entomology, Dr Emily Flies!)  
managing the trap in her property.
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real time and location where there was a human-
mosquito encounter. Both methods are funda-
mental to enhance the knowledge on mosquito 
community composition. 

Check it out with some great photos shared on 
iNaturalist. 

Mozzie Monitors, Education and Disease 
Awareness

Through community engagement in mosquito 
monitoring, several participants have 
shown knowledge gain regarding mosquito 
identification. Some participants send their 
weekly photos of mosquitoes trapped in the 
BG-GAT and already identify the mosquitoes 
collected. Several others share their casual 

photos of mosquitoes on iNaturalist where 
they have a free space to learn about IDs with 
researchers, other members of the community 
and enthusiasts. Such tools have been useful to 
connect citizen scientists through different media 
and platforms, facilitating discussions, questions, 
and species report. People can also discuss 
different aspects involving mosquito importance, 
such as their ecological and epidemiological role.

  
In fact, a community aware of disease risk is a 
community able to take actions to eliminate 
container breeding sites and report the 
occurrence of invasive species in their local 
areas. A hands-on approach on mosquito 
surveillance allows for locals to be transformed 
into community champions, enhancing disease 

Photo of mosquitoes collected in the trap sent by a citizen scientist.

https://www.inaturalist.org/projects/mozzie-monitors-australia?tab=observations
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risk assessments and breeding site elimination.

How to be a Mozzie Monitor?

The next trial using traps will run from April in 
Broome. However, new Mozzie Monitors are al-
ways welcome to join us on our iNaturalist project, 
at any time. People can download the app on their 
mobile phones or just use it online. 

How to find us or learn more?

•	 Mozzie Monitors project on iNaturalist – 
https://www.inaturalist.org/projects/mozzie-
monitors-australia 

•	 Check out our research paper on Mozzie 
Monitors – https://www.sciencedirect.com/
science/article/pii/S0048969719353410

•	 The Conversation article – https://theconver-
sation.com/as-heat-strikes-heres-one-way-
to-help-fight-disease-carrying-and-nuisance-
mosquitoes-128466

•	 See our Tableau website for mosquito data: 
https://public.tableau.com/profile/mozzie.
monitors#!/vizhome/MosquitoesinSouthAus-
tralia

•	 Mozzie Monitors blog - https://hehp.word-
press.com/blog/

•	 Facebook - https://www.facebook.com/
mozziemonitorsproject

•	 Twitter - https://twitter.com/MozzieMonitors

•	 Instagram – https://www.instagram.com/
mozziemonitors/ 

Larissa Braz Sousa, Stephen Fricker & Craig Wil-
liams are from the Australian Centre for Precision 
Health, University of South Australia. Larissa is a 
PhD student.

Email: larissa.braz_sousa@mymail.unisa.edu.au 

On the left: Aedes notoscriptus observed in NSW, ©Lomandra, some rights reserved (CC BY-NC). 
On the right: Culex quinquefasciatus observed in SA, ©Geoffrey Cox, some rights reserved (CC BY-

NC), observed in SA.

Map of observations of mosquitoes in 
Australia, on iNaturalist.

https://www.inaturalist.org/projects/mozzie-monitors-australia
https://play.google.com/store/apps/details?id=org.inaturalist.android
https://play.google.com/store/apps/details?id=org.inaturalist.android
https://www.inaturalist.org/projects/mozzie-monitors-australia
https://www.inaturalist.org/projects/mozzie-monitors-australia
https://www.sciencedirect.com/science/article/pii/S0048969719353410
https://www.sciencedirect.com/science/article/pii/S0048969719353410
https://theconversation.com/as-heat-strikes-heres-one-way-to-help-fight-disease-carrying-and-nuisance-mosquitoes-128466
https://theconversation.com/as-heat-strikes-heres-one-way-to-help-fight-disease-carrying-and-nuisance-mosquitoes-128466
https://theconversation.com/as-heat-strikes-heres-one-way-to-help-fight-disease-carrying-and-nuisance-mosquitoes-128466
https://theconversation.com/as-heat-strikes-heres-one-way-to-help-fight-disease-carrying-and-nuisance-mosquitoes-128466
https://hehp.wordpress.com/blog/
https://hehp.wordpress.com/blog/
https://www.facebook.com/mozziemonitorsproject/?modal=admin_todo_tour
https://www.facebook.com/mozziemonitorsproject/?modal=admin_todo_tour
https://twitter.com/MozzieMonitors
https://www.instagram.com/mozziemonitors/
https://www.instagram.com/mozziemonitors/
mailto:larissa.braz_sousa@mymail.unisa.edu.au
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Surveillance Traps
Why buy mosquito traps when you can print them yourself?

Andrew Vickers

For many years health protection officers 
at SA Health have used commercially 
available EVS (Encephalitis Virus 

Surveillance) traps for mosquito surveillance 
(Figure 1). These traps have been fairly reliable 
and fit for purpose. However, due to the nature of 
their design and components they require regular 
repairs and maintenance.

Whenever a trap failed it was immediately 
removed from service until it was repaired, and 
at the end of each season all traps were stripped 
down, cleaned, repaired as necessary and the 

cheap hobby motors driving the fans were all 
replaced with new units (Figure 2). This time 

Figure 1. Encephalitis virus surveillance trap. Figure 2. Trap servicing.
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printed the other parts on my home desktop 3D 
printer.

In November 2017, the first prototype was trialled 
(Figure 3). Before trialling it in the field we tested 
the airflow generated (with an anemometer) 
compared to one of our standard traps and it was 
very similar.

Now the concept had been proven, I commenced 
seeking approval to purchase a 3D printer for the 
office to produce mozzie trap components. In 
April 2019 I was given approval to purchase an 
original Prusa i3 MK3S 3D printer and some PLA 
filament.

While waiting for the printer to arrive, I worked 
on the final design (Figure 4). I wanted the trap to 
be able to be disassembled for cleaning, servicing 
and motor replacement without the use of any 
tools. This meant no screws, rivets or soldered 
wires. All parts to produce one trap are printed at 
the same time on the build plate (Figure 5).

 The current design was finalised in time to deploy 
the new traps in our Northern Adelaide mosquito 
surveillance program in September 2019. Our 3D 
printed traps are completely snap together (no 
screws, rivets, drilling or soldering). This means 
they can be serviced quickly and easily without 
tools and motors can be easily replaced when 
required using cheaply available hobby motors. 
These are costing us a fraction of commercially 
available equivalents and perform identically 
based on extensive testing. They have performed 
satisfactorily with one exception. In January 2020 

consuming process required drilling, riveting and 
soldering due to the design of the trap motor/fan 
assembly unit.

The commercially available traps, which looked 
quite home-made from PVC pipe and acrylic, were 
also expensive to buy. When we last purchased 
new traps in 2013 they were $198 each including 
GST for a complete trap including motor/fan 
assembly, dry ice container/billy and catch bag.

In 2016 the trap manufacturer ceased production 
and our supplier changed to a different USA 
manufactured EVS trap which was even more 
expensive (around $260) and required three 
D-Cell batteries rather than the two needed to 
power the existing traps.

It was at this time that I decided to design and 
prototype a 3D printed EVS trap that would 
overcome many of the issues with our existing 
traps while being relatively inexpensive to 
produce. I purchased some switches, battery 
holders, lights and motors and designed and 

Figure 3. First prototype.

Figure 4. Trap art design.
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we encountered a concern with our 3D printed 
mozzie traps. We found that if they are left in a car 
outdoors on a very hot day (450C) they can start to 
soften and deform. I looked into it and found that 
the material we were using to print them (PLA) 
will start to soften at 550C. We now use a different 
plastic (PETG) which has greater strength and 
temperature tolerance (around 750C) (Figure 6).

We hope to offer our 3D printed traps for sale at a 
very reasonable price sometime later in 2020. We 
are using modified 1.9L Coleman water coolers 
for the dry ice container (Figure 7). Please contact 
me on 08 8226 7159 if you wish to discuss our 
3D printed EVS mozzie surveillance traps. We are 

Figure 5. Trap build. 

Figure 7. Coleman dry ice container.

also willing to provide copies of the CAD files on 
request. 

Andrew Vickers is Manager, Health Protection 
Programs, SA Health. 
Email: Andrew.Vickers@sa.gov.au 

Figure 6. PETG Trap.

mailto:Andrew.Vickers@sa.gov.au
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the Mosquito Sees
Uncovering the hidden world of insects
Images and text by Stephen L. Doggett

Giant glowing orbs, fluorescent bands with 
radiating patches, bodies that appear to 
be burning so bright that they look ready 

to burst in an explosion of flames, and ghostly 
luminous parasites. Sounds like the stuff of science 
fiction…or even nightmares? Well no, in fact this is 
all perfectly normal…if you are a mosquito!

Insects like mosquitoes do not see the same light 
wavelength as we do. What we call ‘visible’ falls in 
the wavelength range of 380—740nm. While insects 
can see some light in the visible wavelength range, 
they can also see ultraviolet (UV), which has a much 
shorter wavelength that covers 10-400nm.

As a consequence, the world looks different to a 
mosquito, in fact, very different. Eyes that appear 
black as pitch to us radiate brightly under UV like 
glowing spheres. Membranes on the body shine as 
hot as the sun. Colours that are normally invisible 
suddenly appear, while parasitic mites fluoresce 
bright pink and orange.

If you are interested in how a mosquito appears 
to another mosquito, then turn the page!

Wondering how these shots were taken? An explana-
tion of the equipment used follows. 

Firstly, a very solid tripod is required. I have a 
Manfrotto carbon fibre unit with a central geared 
column (model MT0573C-G). A geared tripod head 
is necessary for the fine focusing adjustments 
required and a Manfrotto 405 is perfect for this 
job. Plus being Italian made, means that it looks 
great (and probably makes you a better lover!). A 
focusing rail is also necessary to facilitate the tiny 

adjustments required and I do recommend the 
superb German constructed Novoflex Castel-G. All 
the images are ‘stacked’, which means that shots are 
taken at different focal points and then combined 
in software to provide a greater depth of field. In 
order to be consistent in taking the shots at different 
focal points, an automated device like the Cognysis 
Stackshot is to be recommended. Next comes the 
camera and Canon has to be recommended due 
to their excellent macro lens range. I use a Canon 
7DII coupled with the amazing MPE-65 lens, which 
can magnify up to 5x (Laowa have a 2.5-5X ultra 
macro lens, but this is not as flexible as the Canon 
version which can magnify over 1-5X). Naturally a 
flash is required for the visible light shots and the 
Canon MT24ex couples perfectly with this system. 
For the UV images, a powerful UV torch such as the 
Jaxman U1C works well (you can buy UV flashes at 
around $USD1,000 each from maxmax.com, but 
you may need two). A neutral surface that does not 
fluoresce will be required as the back drop. I use a 
blue cardboard folder. Plus you will need a meaty 
computer to process the stacked images, along with 
programs such as Lightroom, Photoshop, and Zerene 
Stacker, to process and stack the shots. Plus there are 
all the accessories such as clamps, bags, batteries, 
chargers, backdrops, pinning equipment, etc. Don’t 
expect much change from $AUD30,000! 

Stephen L. Doggett is the Manager, Department 
of Medical Entomology, NSW Health Pathology 
(ICPMR), and the Chief Editor of Mosquito Bites, 
Westmead Hospital, WESTMEAD NSW 2145, 
Australia.  
Email: Stephen.Doggett@health.nsw.gov.au

http://Stephen.Doggett@health.nsw.gov.au
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Top Left: Toxorhynchites speciosus, natural 
light left, UV right.

Middle Left: Coquillettidia xanthogaster, 
natural light left, UV right.

Bottom Left: Culex annulirostris under UV 
with mites.

Top Right: Sabethes cyaneus, natural light-
ing left and UV right.

Middle Right: Anopheles annulipes, natural 
light left and UV right. Note the mites.

Bottom Right: Coquillettidia xanthogaster 
viewed under UV front on.
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Sumitomo Chemical 
Australia launches VectoPrime® 
Biological Larvicide as the solution 
for mosquito control
blank
Charles McClintock

Larvae present complex challenges for mos-
quito control officers. Firstly, larvae often 
hatch and develop at different times and 

rates, which complicates the treatment timing with 
larvicidal products. Secondly, water can be unpre-
dictable and may come from rainfall and flooding, 
tidal events, or irrigation. Consequently, labour-
intensive field surveillance is often necessary to 
identify larval habitats for control.

Mosquito larviciding is generally based on short-
residual biorational products using one of two active 
ingredients: Bacillus thuringiensis israelensis (Bti) or 
(S)-methoprene. However, each of these ingredi-
ents delivers optimal activity against different larval 
stages. As a result, multiple products are often used. 
In addition, many mosquito control programs man-
age multiple floodwater sites, but they have limited 
capacity to survey and treat all sites once they are 
flooded. By the time many programs can reach a 
site, the larvae may have already progressed to late 
instars, and in some cases might have a mix of early 
and late instars. The need for single-brood product 
flexibility – and the desire of programs to possess 
dual mode of action solutions – inspired Sumitomo 
Chemical to develop a next-generation tool for man-
aging these public health problems.

VectoPrime® combines Bti with (S)-methoprene in 
each micro particle by utilising BioFuse® technology. 
This allows VectoPrime to offer the industries widest 

single brood application window (1st to 4th instar, or 
pre flood) with the industries lowest rates for direct 
application to water, thus saving significant opera-
tional costs while improving application flexibility 
and providing greater peace of mind.

Efficacy: By combining Bti and (S)-methoprene 
in a single formulation, VectoPrime delivers effec-
tive control for multiple target mosquito species 
throughout all four instars. BioFuse technology 
ensures that each micro particle contains both active 
ingredients and they are delivered in appropriate 
ratios for consistent application and results.

Flexibility: VectoPrime offers control professionals 
superior operational flexibility with a wider applica-
tion window across all instars.

Efficiency: With its revolutionary double “plus” 
Bti potency formulation and higher bulk density, 
VectoPrime can cut application rates in half for direct 
application to water compared to existing single 
brood products, delivering more value per hectare 
than conventional single brood options. By increas-
ing the effectiveness of every payload, you can save 
on fuel, maintenance and labour costs.

Charles McClintock is Manager Public Health and 
Professional Products, Sumitomo Chemical Australia. 

Email: Charles.McClintock@sumitomo-chem.com.au
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a Fire Make? Not Much 
When it Comes to Mosquitoes!
Did the devastating Australian bushfires of 2019/2020 make an impact on mosquito 

populations?

Cameron Webb

“Kill them with fire!” is the call often put 
out to combat swarms of blood sucking 
mosquitoes descending on our backyards 

but does fire really kill off mosquitoes? How 
do our local mosquitoes respond to bushfires 
sweeping through breeding habitats?

Many regions of Australia have been hard 
hit by bushfires over the 2019-2020 summer 
season. Notwithstanding the impact to many 
communities through the loss of lives, homes, 
and businesses, there has been catastrophic 
impacts to the environment and associated 
wildlife. But while images of fire-impacted koalas 
have become the mainstay of media coverage 
and fund raising efforts, there hasn’t been much 
talk about how these fires may have impacted our 
local mosquitoes.

Adult mosquitoes are obviously fragile enough 
to get roasted by flames or the heat emitted from 
burning habitats. Some may be able to escape to 
nearby unburnt refuges but it seems reasonable 
to assume there would be a substantial adverse 
impact on local adult populations. 

But what about the eggs?

Wildfire has been observed having an impact 
on the pest mosquito Culex salinarius in Texas. 
Following a fire that burnt out an area of wetland, 
mosquito populations rapidly declined and 
took months to recover. Fire has also actually 
been proposed as part of integrated wetland 
and mosquito management in North America. 
Burning pastures and wetlands where eggs of 
mosquitoes such as Aedes melanimon, Aedes 
nigromaculis, and Aedes taeniorhynchus are 
present has been investigated as possible 
mosquito control strategies but the results were 
variable. Studies indicated that temperatures 
weren’t high enough close to the ground to kill 
the eggs in a substantial enough way to provide 
long-term control.

Fire and its impact on mosquito populations 
in Australia hasn’t been studied. It poses some 
interesting questions as not only is there little 
data on how mosquito populations respond 
to bushfires but how may mosquitoes respond 
to controlled burns of wetlands to manage 
emergent aquatic vegetation. Could there be 
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indirect consequences for mosquitoes?

In January 2020, a small section of she-oak 
woodland and Phragmites marshland at Voyager 
Point and Hammondville in Sydney’s south-
west burnt. The fire swept through this habitat 
alongside the Georges River and while it was 
quickly brought under control by authorities, 
there was a substantial area of woodland and 
marshland burnt to various degrees. Some areas 
were completely decimated while in others, only 
the canopy or areas of low-lying vegetation burnt. 
How would mosquitoes respond?

Mosquito populations along the Georges River 
regions of Sydney have been of ongoing concern 
for local authorities. Recently, Liverpool City 
Council developed a local mosquito management 
plan that included increased surveillance and a 
trial mosquito control program.

The wetland and woodland areas of Voyager 
Point and Hammondville had been identified 
in the previous mosquito season as a priority 
for any mosquito control program. It was highly 
disturbed with many depressions throughout 
the area filled when inundated by high tides, 
or following substantial rainfall, during the 
summer. While this type of habitat is somewhat 
unusual around Sydney, comparable habitats 
have been shown to produce pest populations of 
mosquitoes in SE QLD.

Mosquito populations had been monitored 
throughout December 2019 in preparation 
for mosquito control activities but due to the 
prolonged hot and dry conditions, as well as a 
lack of substantial tides, the areas had not been 
substantially inundated and no control activities 
had been undertaken.

An example of habitats with the she-oak woodland prior to bushfire. 
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Following the bushfire, inspections of the habitats 
revealed that substantial areas had been burned. 
This included both areas dominated by Casuarina 
glauca and Phragmites australis. It was a strange 
phenomenon to be surveying habitats while the 
air was still thick with the smell of smoke and 
some fallen tree trucks were still 
smouldering. Unsurprisingly, adult 
mosquito populations declined 
sharply and carbon dioxide baited 
light traps collected very few 
mosquitoes. Collections dropped 
from hundreds to dozens after the 
fire.

There was a range of mosquito 
species present in the local area, 
along with estuarine and brackish-
water associated species, such 
as Aedes alternans, Aedes vigilax, 
and Verrallina funerea, there was 
a mix of species associated with 
freshwater and urban habitats, such 
as Aedes notoscriptus, Anopheles 
annulipes, Coquillettidia linealis, 
Culex annulirostris, Culex molestus, 
and Culex quinquefasciatus. 

Just a few days after the fires, 
high tides flooded parts of the 
woodland and wetlands. Tidal 
water inundated depressions in a 
combination of burnt and unburnt 
areas. Surprisingly, there was a 
considerable hatch of mosquito 
larvae from eggs that survived the 
fire. Larvae of Aedes alternans, Aedes 
vigilax, and Verrallina funerea were 
collected, but in areas that had been 
significantly burnt only larvae of 
Aedes alternans and Aedes vigilax 
were collected. These inundated 
pools were in areas where there was 
no unburnt vegetation remaining 
on the surface of sediments and, 
based on the severity of fire 
damage to surrounding trees, the 
fire was relatively intense.

Given the short time between 
the fire and hatching of larvae, it seems highly 
likely that the eggs survived the fire, as opposed 
to eggs being laid shortly after the fire. Adult 
mosquito monitoring suggested adult mosquito 
populations had declined considerably 
immediately after the fire anyway.

An example of habitats following bushfire showing  
extent of damage to woodland. 

An example of a pool inundated by tidal water and 
containing larvae of Aedes vigilax and Aedes alternans. 



www.mcaa.org.au || 83 

A
R
T
I
C
L
E

There hasn’t been a lot of work done investigating 
the tolerance of Aedes vigilax eggs to adverse 
environmental conditions. There are numerous 
studies that demonstrate the preferences for 
oviposition sites, these are mostly in habitats 
such as saltmarsh (Sarcocornia quinqueflora and 
Sporobolus virginicus) or mangroves. However, the 
mosquito also lays eggs in she-oak and tea-tree 
woodlands and there are reports of oviposition 
in freshwater habitats too. Eggs are desiccation 
resistant and can persist in the environment for 
many months or years. These eggs are clearly 
resistant to adverse environmental conditions 
and, given they’re often laid in fully exposed 
saltmarsh environments that experience high 
temperatures, perhaps it is no surprise they 
survived the surrounding areas being burnt.

What is likely to have happened in many areas is 
that there was a relatively deep accumulation of 
litter comprised of Casuarina branchlets and other 
macrophyte plant material. Even as these areas 
burnt, eggs laid in soils were probably insulated 
to some extent and were not exposed to lethal 
temperatures for sufficient time to decrease 
viability. In areas that remained damp and where 
macrophytes didn’t burn at all, eggs survived 
without disruption.

While eggs seemingly hatched 
without problem, did larvae survive 
to complete development? 

Unfortunately, time didn’t allow for 
daily sampling of larvae but late 
instar and pupae were recorded 
in all pools across the site a week 
after initial surveys. In the weeks 
following, there was also a marked 
increase in adult Aedes vigilax 
and Aedes alternans abundance. 
Only small numbers of Verrallina 
funerea were collected but that 
is not unusual for this region of 
Sydney where the mosquito is rarely 
abundant.

It is also worth noting that 
approximately four weeks after 
the area burnt, the site was again 

inundated by a series of tides in combination with 
rainfall. Larvae of Aedes alternans, Aedes vigilax, 
Anophles annulipes, and Verrallina funerea were 
all collected again in pools across both burnt and 
unburnt areas of the site.

This is the first account I can find of Australian 
mosquitoes surviving, in their egg stage at least, 
bushfire in Australia. The result reflects those 
previously published studies and observations 
from North America. The implications are that 
it should be expected that mosquitoes will 
readily survive the burning of vegetation as 
part of overall wetland management. While it 
would be highly unusual to see saltmarsh or 
mangrove forests burn, where bushfire impacts 
coastal swamp forests and associated freshwater 
or brackish water wetlands, these areas should 
remain the focus of mosquito control activity. Fire 
doesn’t seem to knock them out so we’ll still have 
to rely on our usual arsenal of mosquito control 
agents. 

Cameron Webb is with the Department of 
Medical Entomology, NSW Health Pathology, 
Westmead Hospital, Westmead, NSW, Australia.

Email: Cameron.Webb@health.nsw.gov.au

Adult mosquito sampling within bushfire impacted habitats 
demonstrated that pest mosquito populations quickly 

bounce back. 

mailto:Cameron.Webb@health.nsw.gov.au
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Management Have in 
Urban Wetland Conservation?
Are these aims compatible? 

Jayne Hanford & Cameron Webb

Australia has been experiencing severe 
drought and water restrictions in many 
of our major cities. The installation of 

rainwater tanks across our suburbs has raised 
concerns about an elevated risk of mosquitoes 
associated with these structures. But what 
about the mosquitoes moving into wetlands 
constructed and managed as part of other water 
and wildlife conservation measures?

Water Sensitive Urban Design (WSUD) is a 
common feature of urban development in 
Australian cities as a way to conserve water, 
minimise pollution, and provide habitat for 
wildlife. These design features also help “green” 
our cities, providing further benefits to the 
community. But wetlands and other semi-
permanent water bodies that are a key element 
of WSUD may bring with them a risk of increased 
mosquito activity. Apart from playing a role in 
stormwater management, these habitats often 
also represent important wildlife refuges and may 
be specifically managed to assist conservation of 
urban wildlife.

Concerns about mosquitoes of pest and public 
health significance and their associations with 

constructed wetlands in urban areas have 
been raised for many years. New research has 
suggested there are complex relationships 
between the risk associated with mosquitoes, 
wetland habitat characteristics, as well as 
management strategies employed by local 
authorities. Mosquitoes may not be the first 
things you think about when it comes to 
wetland conservation but they (or at least their 
management) should be a key consideration for 
local authorities.

Wetlands are Important

Wetlands provide some of our most valuable 
ecosystem services, but are also among the 
world’s most threatened ecosystems. The services 
they provide include flood mitigation, water 
purification, food production and biodiversity 
conservation. And while natural wetlands 
continue to be degraded or lost around the world 
due to agricultural and industrial pressures, the 
number of constructed wetlands in urban areas 
is on the rise, largely due the popularity of WSUD 
and its cost-effectiveness for managing urban 
stormwater. They’ll continue to be a common 
sight in Australian cities in coming years.
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Constructed urban wetlands can also provide 
valuable food and habitat resources to wildlife 
in our cities in what are often challenging, 
resource-poor environments. Wetlands may be 
congregation points for many animals, providing 
refuge within the wetland itself as well as 
surrounding parklands and terrestrial vegetation. 
Their role as wildlife habitat is particularly 
important where threatened populations of 
wildlife, such as the green and golden bell frog 
Litoria aurea, may be present in metropolitan 
areas. Constructed urban wetlands provide 
essential habitat to maintain these threatened 
populations within the urban jungle, even 
allowing them to thrive. Similarly, the design 
and management of wetlands may be modified 
to assist the conservation of a range of bird, 
mammal, fish and invertebrate species. However, 
the ways in which wetlands are designed and 
managed may bring with them variable risks of 
mosquitoes that must be addressed.

Undesirable Neighbours

Although mosquitoes are a small component 
of urban wetland ecosystems, nuisance biting 
and transmission of mosquito-borne pathogens 
can present a costly problem, have detrimental 
impacts on public health, and also undermine 
public support for conservation priorities within 
constructed urban wetlands. Wetlands are all 
too often perceived to be prolific producers of 
mosquitoes and while pre- and post-construction 
(or modification) monitoring can demonstrate 

pest mosquitoes are originating elsewhere, public 
concern may be a barrier to local authorities 
undertaking wetland construction, conservation, 
or rehabilitation.

Australian cities are not immune to mosquito-
borne disease risk. Ross River virus has been 
detected for many years in Sydney, and nationally 
more than 5,000 cases are reported each year. 
While for most people in cities there is minimal 
risk of infection due to complex interactions 
between mosquitoes and wildlife, swarms 
of nuisance-biting mosquitoes can still be a 
concern. The nuisance-biting alone may seriously 
disrupt the quality of life of those living near 
local wetlands. Outbreaks of mosquito-borne 
disease are a concern for health authorities and 
may indirectly impact the wetland ecosystems if 
unsustainable mosquito control measures are in 
place as a response.

Mosquito control strategies can reduce the risks. 
There are ecologically sustainable approaches 
that use control agents with minimal non-target 
impacts and with local knowledge, authorities 
can target key pests and their habitats to suppress 
nuisance-biting and public health impacts. 
However, a reliance on mosquito control may be 
beyond the operational or financial capacity of 
some local authorities.

Do More Wetlands Equal More Mosquitoes?

The abundance and diversity of potential pest 

Wetland drained and refilled to provide safe breeding habitat for the  
threatened green and golden bell frog.
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mosquito species are not necessarily linked to 
wetlands or wetland quality. Studies in coastal 
wetlands have shown that mosquito problems 
can be a symptom of poor wetland health, 
especially in heavily urbanised environments. In 
some areas, reducing mosquito populations may 
be a co-benefit of improving wetland health. In 
fact, if we create urban wetlands that are of a 
‘higher ecological quality’, biodiversity increases. 
As this biodiversity increases, the wetlands 
provide more benefits to people with a reduced 
potential mosquito risk compared to more 
degraded, single-purpose stormwater wetlands. 

Our recent research showed that of those 
mosquito species detected in urban parks and 
wetlands close to residential areas, many didn’t 
originate from local wetland habitats. Key pest 
mosquito species, such as Aedes notoscriptus, 
Culex molestus, and Culex quinquefasciatus, are 
typically associated with domestic habitats, such 
as roof gutters, pot plant saucers, septic tanks, 
rainwater tanks, and discarded water-holding 
containers. As these species are often detected 
and cause nuisance around local wetlands, the 
public can mistakenly perceive wetlands as the 
source of pest mosquitoes.

A comparison of mosquito populations associated 
with a range of urban wetlands demonstrated 
that the abundance of these mosquito species 
was more closely linked to surrounding land 
use and human population density. Increased 
wetland quality was not linked to increased 
mosquito abundance, and in fact poor quality 
wetlands, especially those with more filamentous 
algae, were associated with greater abundance of 
species such as Cx. quinquefasciatus. In contrast, 
higher quality wetlands supported more diverse 
populations of potential mosquito predators, such 
as backswimmers (Notonectidae) and dragonfly 
and damselfy larvae (Odonata). Wetland design 
features, such as the type of water inlet and outlet, 
impacted aquatic invertebrates but not mosquito 
abundance, suggesting a potential area for future 
management to increase wetland value without 
increasing mosquito risks. 

New research continues to demonstrate that 
wetlands play an important role in supporting 
community health and well-being. Wetlands 
provide attractive recreation areas and allow 
people to experience nature in their own 
neighbourhoods, which has been shown to 
provide a range of health benefits. Those health 
benefits will be reduced when plagues of 

mosquitoes descend on people looking 
to burn off some stress and anxiety 
by exercising in parklands adjacent to 
wetlands. 

Balancing Multiple Values of Urban 
Wetlands

Despite links between wetland health 
and reduced mosquito risks in urban 
areas, the multiple values urban wetlands 
are expected to fulfil while also facing 
unique, persistent pressures associated 
with urbanisation mean management of 
urban wetlands is rarely simple. Pulses 
of very poor water quality following 
large rainfall events, constant litter 
inputs, invasive species introductions 
and public safety around deep water are 
also significant factors in urban wetland 
management. 

Constructed wetlands integrated into urban landscapes 
provide stormwater management, water purification, 
wildlife habitat and recreation areas, amongst many 

other values.
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We have demonstrated that the behaviour of 
the ubiquitous invasive fish Gambusia holbrooki, 
known locally as the plague minnow, alters 
oviposition behaviour of Culex annulirostris, a 
widespread and adaptable pest mosquito found 
throughout much of Australia. Laboratory studies 
clearly showed that mosquitoes avoided laying 
eggs in water where fish were recently present. It 
is likely that many mosquito species are affected 
by the presence of predatory species, and possibly 
even competitive species, which adds an extra 
layer of complexity to managing urban wetlands 
for both conservation and public health.

Management actions may also have unintended 
and unforeseen consequences on non-target 
species, including mosquitoes. We tested the 
ecological impacts of short-term wetland 
draining, such as that required for constructed 
wetland maintenance and management of 
invasive and threatened species, in a landscape-
scale manipulative field experiment. Our research 
focused on a group of urban wetlands that are 
drained annually to reduce the abundance of 
plague minnows and then refilled to provide a 
predator-free breeding habitat for the threatened 
green and golden bell frog. 

We found that larval mosquito abundance 
was higher at drained and refilled wetlands 
compared to adjacent undrained wetlands, 
and that draining also had a significant impact 
on aquatic biodiversity – twice as many 
macroinvertebrates were collected from drained 
compared to undrained wetlands. This included 
macroinvertebrates that are predators of or 
competitors with mosquito larvae. Creating a 
fish-free habitat seems to be good for many 
invertebrates, specifically small crustaceans 
such as ostracods and copepods. However, 
some invertebrates were reliant on the ongoing 
availability of water, and more taxa were found 
exclusively in undrained wetlands compared to 
taxa found exclusively in drained wetlands. 

While differences in the macroinvertebrate 
community overall decreased over time, measures 
such as total macroinvertebrate abundance 
and taxa richness did not. In systems where 
constructed urban wetlands may be more isolated 
– i.e. there are few other available waterbodies 

nearby – an increase in larval mosquito 
abundance could lead to increased mosquito 
exposure and the potential conflicts this may 
cause with the surrounding community.

Thinking Outside the (Target Species) Net

Conservation and public health priorities are 
not necessarily incompatible. Design and 
management of constructed wetland systems 
can significantly impact potential mosquito 
risks, though it is essential management and 
maintenance impacts on non-target species, 
especially those that can adversely affect 
public health and wellbeing, are also evaluated, 
especially as constructed wetlands become 
more common. While public perceptions of 
what is a ‘good’ wetland vary and are often not 
ecologically sound, considering public attitudes 
to constructed urban wetlands is no doubt a vital 
component of adaptive wetland management.

Through considering potential effects on 
mosquitoes and taking pre-emptive action 
targeting geographically relevant species, 
practitioners can reduce human exposure to 
mosquitoes and associated negative impacts, 
and increase positive conservation outcomes 
associated with urban wetlands. 

A key component of wetland management 
will be that mosquitoes and mosquito risk are 
considered at all stages of design, construction 
and maintenance. With the inclusion of mosquito 
population monitoring in overall wetland 
management plans, local authorities will be 
best placed to instigate adaptive strategies that 
minimise the risk of mosquitoes while ensuring 
the overall ecological integrity and public amenity 
of the wetlands and surrounds. 

Jayne Hanford is with the School of Life and 
Environmental Sciences, The University of Sydney, 
NSW, Australia.

Cameron Webb is with the Department of 
Medical Entomology, NSW Health Pathology, 
Westmead Hospital, Westmead, NSW, Australia.

Email: jayne.hanford@sydney.edu.au

http://jayne.hanford@sydney.edu.au


Mosquito Management 
Training Course, WA
A comprehensive full week educational program
Jay Nicholson

The Western Australia (WA) Department of 
Health conducted a 5-day mosquito man-
agement course in Mandurah between 

16 - 20 September 2019. The course included theo-
retical and practical components, providing partici-
pants with the knowledge and skills required to 
develop and implement a mosquito management 
program within their jurisdictions. 

The course was well attended by 46 participants 
from across WA, the Northern Territory, New South 
Wales, Victoria, China, and New Zealand. Individu-
als represented Federal, State and local govern-
ment, public health units, the defence force and 
industry, with three positions awarded to tertiary 
students in a relevant field of study. Lectures were 
presented on a range of topics, including mosquito 
biology, ecology, surveillance and control, mosqui-
to-borne diseases and public education. 

Participants gained hands-on experience during 
practical demonstrations of surveillance and con-
trol equipment, chemical treatment exercises, field 
site visits to collect adult and larval mosquitoes, 
and laboratory mosquito identification sessions. 
They used their newly acquired knowledge and 
skills to work through a hypothetical field scenario 
and develop an integrated management approach 
to dealing with the mosquito issue, before present-
ing it to the group. 

Presenters at the course included experts from 

the WA Department of Health, New South Wales 
Health Pathology, the Northern Territory, local gov-
ernment mosquito management personnel, and 
the pest control industry. There was a great deal of 
interest and focus among the participants, with a 
very high level of satisfaction expressed in course 
evaluations. Some examples of the enthusiastic 
comments made by participants include:

o “Excellent course and contacts made. Looking 
forward to putting knowledge and skills into 
practice.”

o “All the lecturers were amazing and very 
knowledgeable and very approachable. I 
liked the balance between fieldwork, lab and 
theory.”

o “Thank you! Really feel very privileged to be 
here. Look forward to putting into practice 
what I have learnt from this course.”

o “Great course with very experienced present-
ers of an extremely good standard. Thank 
you.”

o “Thank you; it was a great learning experience 
and exchanging information and knowledge 
with other professionals.” 

Jay Nicholson is a Senior Scientific Officer, Medical 
Entomology, WA Department of Health.

Email: Jay.Nicholson@health.wa.gov.au
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MOZ_01 Basics of 
Mosquito Management 
Course
An introductory mosquito course run by the MCAA

Roy Durre

After a hiatus of some four years, the 
MCAA’s MOZ_01 course was held again 
in September 2019 at the Queensland 

Department of Agriculture and Fisheries, Redlands 
Research Facility. This was the 17th time the course 
has been held, with the first one being in 1996. 
It was inspired by the Florida Mosquito Control 
Association’s Dodd Short Courses and is aimed at 
the field staff working on the front line of mosquito 
management.

To date, 217 mosquito management personnel 
have completed the course. The diversity of 
attendees has been quite astounding with 
mossie guys and girls from local government, 
state and territory government, Australian and 
New Zealand Defence Forces, New Zealand 
Health, and private enterprise adding an 
interesting and valuable mix of experience and 
work scenarios to the course’s themes.

This year we had 20 attendees, mainly from 
local government in South East Queensland. 
Representatives were from Logan City Council, 
City of Gold Coast, Brisbane City Council, 
Moreton Bay Regional Council, Sunshine Coast 
Council, Redland City Council, Burdekin Shire 

Council and Queensland Health.

The lecture room activities included getting 
a handle on the morphology and biology of 
mosquitoes and looking at the ways different 
mosquito borne diseases are transmitted. We 
also addressed the products used in mosquito 
management and their modes of action and 
the methods of application of the different 
formulations of larvicides and adulticides. 
Trapping and collection methods were 
considered, and the participants were able to 
set several adult mosquito traps and ovitraps. 
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Unfortunately, the Redland team had done 
a good job in previous weeks and no adult 
mosquitoes were trapped.

Participants this year engaged in a number 
of field activities including a visit to some 
Redland salt marsh habitats to participate 
in larval collection and various calibration 
exercises to demonstrate the need to calibrate 
the equipment to each individual operator’s 
requirements. A bit of fun and friendly 
competition was the order of the day here and 
the group was split up into three teams who 
certainly displayed some team spirit.

After returning to the lecture room, everyone 
was able use the microscopes and the 
dichotomous keys provided in their resource 
packs to identify the mosquito larvae they 
collected in the saltmarsh. 

Armed with all this newfound knowledge at 
the conclusion of the course, the three teams 
now known as the Skeeter Deleters, Swat Team 
and Mossie Maulers, set about defining how 
they would deal with a fictitious disease event 
in the area. The teams presented their action 
plans to the panel on Friday and their plans 

were critiqued. It is pleasing to note that all 
three plans had a good base and displayed an 
understanding of the roles of the authorities 
involved, State and local governments and the 
public. 

A big thank you to Redland City Council’s 
Pest Management Team for taking us to some 
of their saltmarsh habitat and helping out 
with various bits and pieces during the week. 
Thanks also to Queensland Health for the use 
of binocular microscopes for our identification 
sessions. The laboratory guys from Brisbane 
City and Gold Coast supplied us with numerous 
adult and larval mosquitoes which was greatly 
appreciated.

Finally, thanks to the various presenters, 
Jonathon Darbro, David Walker, Brian 
Montgomery and Michael Onn, who gave their 
valuable time and effort to make this course a 
success.  

Roy Durre is a former Mosquito Control Officer 
with the Gold Coast City Council.

Email: rdurre01@yahoo.com.au

http://rdurre01@yahoo.com.au
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The Mosquito, a Human 
History of our Deadliest Predator
Timothy C. Winegard

Book review by Stephen L. Doggett

The Mosquito, a Human History of Our 
Deadliest Predator by Timothy Winegard 
was released in mid-2019 to much applause 

and even made it to the New York Times Best Sellers 
list for non-fiction books. However, are the accolades 
deserved? Sadly in my opinion, no.

To date, all the reviews that I have seen were pro-
duced by critics with no experience in mosquito 
control or research. This is where I differ, for since 
1985 I have spent all but three years of my life 
working on these blood sucking beasts (thus 31 
years, with a 3-year stint working on ticks). Naturally 
having some experience on these insects allows me 
to more thoroughly critique any tome that relates 
to mosquitoes. Before I offer my explanation for the 
above negative view, let’s start by having a look at 
the author and what the book is about. 

Timothy Winegard is a professor of history and 
political science at Colorado Mesa University in the 
US. He served in the military and completed his PhD 
in history at Oxford University. The Mosquito is his 
fifth book. Basically the book aims to demonstrate 
how mosquitoes have shaped civilisation. For 
example, according to Winegard, roughly 52 billion 
of the 108 billion people that have walked this 
planet have died from a mosquito-borne disease.

There are 19 chapters, which begin with a discussion 
on the diseases that mosquitoes transmit, including 

malaria. Several chapters focus on the rise and fall 
of certain civilizations, and the crucial role that 
mosquitoes played in this. This included the Greeks, 
the Roman Empire, the Crusades, and Genghis 
Khan’s vast Kingdom. A focus on slavery follows, and 
how the African slaves were ruthlessly exploited 
in malarious regions such as the Caribbean. Many 
slaves had possess sickle-celled anaemia and were 
more resilient to the effects of malaria, and thus 
survived where many Europeans died. Most of the 
second half of the book focuses on the US, again 
the influence of mosquitoes in shaping the history 
of that nation. A chapter examines malaria and 
the Second World War, followed by a review of the 
key elements around Rachael Carson’s book, Silent 
Springs. The final chapter looks at the modern ways 
that scientists are trying to control mosquitoes and 
reducing the global burden of mosquito-borne 
disease.

My criticism of Winegard’s book stems from the 
poor science and the multitude of errors. As he is 
a historian rather than a scientist, perhaps I could 
forgive him for failing to write mosquito genera 
as per the long accepted international rules of 
nomenclature. Thus ‘Aedes’ and ‘Anopheles’ are not 
written in italics (arrhh!  Actually I can’t really forgive 
him for this – a first year high school science student 
would know better!).

Winegard has a tendency to generalise too much. 
For example, he makes the comment that for 
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mosquitoes, dusk is “…her favorite 
time to feed…” (page 7). This is not 
true for all species, as some prefer to 
feed at dusk, others at dawn, while 
others prefer to bite during daylight 
hours. Thus such generalizations 
are scientifically inaccurate. In 
studying mosquitoes, we are 
interested in when they blood feed 
as this information can determine 
what time of the day they pose the 
greatest risk, and when humans 
need to undertake personal 
protection strategies (such as using 
repellents) to avoid being bitten. 

The author states that pupa, 
“breathe through two trumpets 
protruding from their water-
exposed buttocks” (page 10). Pupa 
actually breathe via trumpets that 
emerge from the thorax, perhaps 
Winegard would argue that this 
is some form of poetic licence, 
although he is completely incorrect 
and the text appears incredibly 
stupid.

Sadly Winegard makes 
an unscientific and very 
anthropocentric comment, 
suggesting that the mosquito 
“…has no purpose other than to 
propagate her species…” (page 20). 
Such an anthropocentric view of 
the world around us denies the fact 
that every creature has an intrinsic 
value and a fundamental right to 
exist. No creature needs to justify 
its own existence to humans, nor 
should we say that a creature has any value unless 
it only serves some purpose to us. These are views 
that are simply abhorrent and humans must change 
such primitive attitudes! Be that as it may, Winegard 
has basically copied this quote (without attribution) 
from a text by the legendary mosquito researcher, 
Andy Spielman, who stated that the mosquito “…has 
no purpose other than to perpetuate her species…” 
(Speilman, A & D’Antonio, M. 1991. Mosquito. Faber 
& Faber, London, page xviii). The danger here is that 
18 years is a long time in research. In fact since the 
book of Spielman, mosquitoes have been shown to 
play an important role in the fertilisation of some 

plant species (Peach & Gries. 2016. Arthropod-Plant 
Interactions, 10(6):497-506). Thus Winegard makes 
the fundamental mistake of citing old work, thereby 
presenting an out-dated view of science. The reality 
is that most research on mosquitoes has focused on 
the diseases they transmit and methods to control 
them. There has been relatively little work on how 
mosquitoes contribute to the web of life, thus it is 
not particularly valid to dismiss their benefits when 
so little research has been done in this area.

Winegard states that “…malaria and yellow fever are 
only two of over fifteen diseases that the mosquito 
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bestows upon humans...” (page 22). Where he 
obtained this figure is a complete mystery to me 
and is a gross underestimate. For each virus that 
can produce disease in humans, the clinical entity 
is named after that virus. Thus for example, we have 
Murray Valley Encephalitis virus disease, Kunjin virus 
disease, Ross River virus disease, Barmah Forest 
virus disease, and dengue virus disease. And this is 
in Australia alone! There are over 100 arboviruses 
that can cause human disease, and each is given the 
disease name after the nomenclature of the virus. 
Plus there are the nematodes (e.g. filiariasis) and 
protozoan diseases (malaria). Winegard needs to 
redo his sums.

On page 28, he states that, “They [mosquitoes] 
cannot survive in mercury-dipping environments 
below 50 degrees”. He uses Fahrenheit throughout 
the book and thus is referring to roughly 10oC, 
however his assertion is complete nonsense on 
many accounts. For a start, only early this year I 
was in the far north of Finland in Kevo (see next 
paragraph) where it was only 9 oC and yet I was 
being attacked by adult mosquitoes. Obviously, 
these mosquitoes had not read Winegard’s book! 
Furthermore, many mosquitoes have adapted to 
cold conditions and can survive freezing conditions 
as the egg stage. We refer to many of these species 
as ‘snow-melt’ mosquitoes, where the eggs hatch in 
the water with the spring/summer thaws. Thus the 
eggs can and do survive the freezing winters where 
the temperatures can be well below -20oC (-4oF) and 
even below -40oC (-40oF).

On page 83, he states that malaria occurred “…
throughout Europe as far north as Scotland…”. Later 
he states that malaria occurred “…as far north as 
England, Denmark, and the Russian Arctic port of 
Archangel” (page 112). Obviously his statements are 
conflicting here, but malaria cases occurred north of 
all of these locations, and much further north than 
Scotland in Europe. In the small town of Utsjoki, in 
the far north of Finland, some 500km north of the 
Arctic Circle, local malaria transmission occurred 
during the 18th century (see Figure 2 in Hulden L. 
and Hulden L. 2009. The decline of malaria in Finland 
– the impact of the vector and social variables. 
Malaria Journal, 8:94). No further local cases of 
malaria have occurred in Finland since 1954.  

In a footnote on page 156, the author states 
“Australia and Papua New Guinea also host unique, 
although rare and generally non-lethal, mosquito-

borne viruses called Murray Valley Encephalitis and 
Ross River Virus (sic; virus should be lower case)”. 
While Murray Valley Encephalitis is rare, around 30% 
of those that develop clinical symptoms will die 
from the disease. For Ross River virus, it is certainly 
not rare, in fact it is the most common mosquito-
borne disease in the country with around 5,000 
cases annually.

On page 244, Winegard refers to a lack of mosquito 
borne disease in Havana in 1762, suggesting 
that the rainy season was deferred by an “El Niño 
effect”. This phenomenon is related to the Southern 
Oscillation, an atmospheric effect involving 
variations in winds and sea surface temperatures 
over the Pacific Ocean. The most notable outcome 
of this relates to rainfall; when one side of the 
Pacific Ocean is experiencing dry conditions, the 
other side tends to be wetter. Thus with an El Niño, 
eastern Australia in the western Pacific tends to be 
drier, while South America in the eastern Pacific has 
wetter than average conditions. The opposite effect 
is the La Niña and rainfall patterns are reversed. 
Presumably Winegard has his terms back to front; 
the rainy season would be more likely deferred by 
the dry conditions of a La Niña in Havana.

On page 416, statistics for West Nile virus cases in 
humans in the US are provided, but are completely 
wrong. West Nile virus was introduced in the US in 
the late 1990’s and resulted in an explosive outbreak 
that started in the east and rapidly spread west 
across the country. Winegard states that “During the 
1999 outbreak, of the estimated 10,000 people who 
contracted West Nile, 62 people were hospitalized 
and 7 died.” In actual fact according to the US 
Centres for Disease Control and Prevention (CDC) 
(www.cdc.gov/westnile/statsmap/cumMapsData.
html), only 62 disease cases were notified and yes, 7 
sadly died. At least he was partially correct! He does 
not state where he obtained the figure of 10,000 
cases of West Nile from, which is grossly erroneous. 
In 2003, there were 9,862 notified cases reported to 
the CDC, thus some four years after when Winegard 
stated this happened.

On page 429, Winegard makes the statement, ”Of 
the more than 3,500 mosquito species, only a few 
hundred are capable of vectoring disease.” Again, 
this is sloppy science and poor writing. Mosquitoes 
do not vector disease; rather they transmit 
pathogens that can cause disease. It is only once the 
pathogen is in the body does disease manifest.

B
O
O
K
R
E
V
I
E
W
 

http://www.cdc.gov/westnile/statsmap/cumMapsData.html
http://www.cdc.gov/westnile/statsmap/cumMapsData.html


www.mcaa.org.au || 95 

He even makes a fundamental historical error 
regarding the most famous naval figure in history, 
Horatio Nelson. Winegard states that the French 
were defeated by “...Admiral Lord Nelson at the 
Battle of Trafalgar…” (page 286). For a military 
historian trained at Oxford University in England, 
this error is quite astonishing and I suspect his tutors 
are rolling over in their graves (assuming they are 
dead). Horatio Nelson never achieved the rank of 
Admiral, he was Vice Admiral when he was shot 
by a sniper and later died from the bullet wound. 
While you could suggest this is a relatively minor 
error, Winegard admonishes other authors for errors 
with the statement on page 233, “…much to my 
irritation with historical inaccuracy...” in reference to 
improperly cited information from the past. Perhaps 
this statement captures my feeling too, although 
I would change the statement to “…much to my 
irritation with scientific inaccuracy…”

It appears to me that little time or thought went 
into obtaining figures for the book. Most are in the 
public domain and often widely used by mosquito 
researchers; in fact I regularly used some in my 
presentations. One image that appears on page 
380 that depicts a soldier being dusted with DDT 
powder is irrelevant to mosquitoes; the dusting 
was done for body lice. Thus it is unclear why this 
photograph was used. There are so many terrific 
images of mosquitoes about, it seems a shame 
that a little bit more time and effort was not spent 
sourcing some of these for the book. However, 
maybe mosquito workers were not the target of this 
book.

I do admit that in this review I have focused on 
the errors in Winegard’s book. However, when one 
finds so many errors in a book they are reading, 
it becomes hard to concentrate on the text. So 
often I was unsure what I was reading was fact…
or fiction (i.e. an error). This meant that I tended to 
scan sections just to finish reading the book for this 
review, rather than undertaking a focused read to 
learn something new. I have no doubt that much of 
the book is accurate, but when so many mistakes 
abound, it is hard to accept the veracity of any of 
the writing. What concerns me is that some of the 
information Winegard states may simply become 
accepted as fact and repeated verbatim without 
any critical thought or review of the data. As noted 
above, he boldly states that 52 billion of the 108 
billion people that have walked this planet have 
died from a mosquito-borne disease (page 2). In a 

footnote, he offers a vague explanation of how he 
derived this figure, without any solid supporting 
scientific information and with no data.

The book is quite long, some 480 pages and at 
times I was unclear what it was about; was it a book 
on mosquitoes, or a text on military history, with 
mosquitoes occasionally thrown in to justify certain 
arguments? So often I thought the latter and the 
book could have been much better edited to bring 
the focus back to mosquitoes (which is the title 
of the book after all). The book is very US-centric 
and thus I presume the intended audience are 
Americans.

I cannot help but think that Winegard had a tight 
time frame for publishing as the book appears 
somewhat rushed. This could explain the lack of 
effort on the images and why there are so many 
errors present. It seems to me quite extraordinary 
that he failed to send the book to several mosquito 
researchers for review, just to check the accuracy of 
the text (none are listed in the acknowledgement). 
The US has some of the greatest mosquito 
researchers in the world, and if I was him, I would 
have sent the manuscript to Dr Gordon Patterson 
from the Florida Institute of Technology. Gordon has 
published numerous papers and books on history 
relating to mosquitoes.

To sum up, The Mosquito, a Human History of 
Our Deadliest Predator by Timothy Winegard, is a 
book I find it hard to recommend without many 
reservations. If you are a student or researcher 
reading the book, I would suggest that you double 
check every fact before repeating it. Perhaps I 
would like to see a second edition, which has been 
thoroughly reviewed, all facts checked, errors 
removed, and the writing tightened up. I would 
also like to have less emphasis on the military 
aspects and a more global view on the influence 
of mosquitoes on the world. If you are thinking 
of buying the book, perhaps wait for the second 
edition. 

The Mosquito, a Human History of Our Deadliest 
Predator is published in Australia by Text Publishing. 

Stephen L. Doggett is the Section Manager, 
Department of Medical Entomology, NSW Health 
Pathology (ICPMR), and the Chief Editor of Mosquito 
Bites.  
Email: Stephen.Doggett@health.nsw.gov.au
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Biting Beastie Banter
A Compendium of Biting Arthropod News from Around the 

Globe
Compiled by Stephen L. Doggett

EXPLODING MOSQUITOES: WHEN 
BLOODFEEDING DOES NOT STOP 
Ever seen a mosquito explode because it 

cannot not stop blood feeding? Then look at the 
videos in the link below. By cutting the ventral nerve 
cord of a mosquito, the signal to say that it is full 
while blood feeding is cut off. The result is that the 
mosquito keep feeding until it explodes. Even then, 
it still keeps sucking blood. Basically the stretch 
receptors in the abdomen cannot send a signal to 
say “enough!” 
Source: Entomology Today (20/March/2020), 
https://entomologytoday.org/2020/03/19/when-a-
mosquito-cant-stop-drinking-blood-the-result-isnt-
pretty/
 
AUSTRALIA: FIRE ANTS RAPIDLY SPREADING IN 
SE QUEENSLAND 
Some 300 fire ant nests have been found at Yarra-
bilba State Secondary College, in Logan City, South-
east Queensland. This is threatening the health of 
students at the school. Some claim that a lack of 
controls on the movement of soils and mulch in and 
out of the quarantine zone is causing the spread 
of the insects. In spite of some $AUD500million 
(USD$290million) being spent to eradicate fire ants, 
the insect population is slowly spreading.  
Sources: Courier Mail (17/March/2020), 
https://www.couriermail.com.au/subscribe/
news/1/?sourceCode=CMWEB_WRE170_a_
GGL&dest=https%3A%2F%2Fwww.couriermail.
com.au%2Fquestnews%2Flogan%2Fcall-for-

inquiry-into-400-million-fire-ant-program-after-
300-nests-found-at-new-yarrabilba-school%2Fnews-
story%2Fc32dc7274283db8b9f2ff2d4cf30fd19&me
mtype=anonymous&mode=premium and https://
swepson.com.au/2020/03/17/425-fire-ant-nests-
infest-new-housing-estate-in-park-ridge-logan-
because-of-biosecurity-queenslands-incompetence-
time-for-a-royal-commission/ 

BANGLADESH: EXPERTS WARN OF DENGUE OUT-
BREAK 
With the lead up to the monsoon season, experts 
are warning of a serious dengue outbreak in Dhaka. 
Numbers of Aedes mosquitoes are on the rise and 
a number of dengue cases have been detected. 
The combination of high mosquito numbers and 
early dengue cases is priming the system for a 
major outbreak during the monsoon, the traditional 
period of peak dengue activity. To mid-March some 
262 dengue cases have occurred this year, while in 
2019 there were over 101,000 hospitalisations from 
dengue with 164 deaths. 
Source: Dhaka Tribune (14/Mar/2020), www.dhaka-
tribune.com/health/2020/03/14/dengue-might-be-
worse-this-year 

AUSTRALIA: DEADLY MVEV VIRUS DETECTED 
Around the world, various animals are used as for 
the detection of certain mosquito–borne viruses. 
In Australia sentinel chickens are deployed for the 
detection of the deadly Murray Valley Encephalitis 
virus (MVEV). Several chickens were tested positive 
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during the week beginning 8/March/2020 from the 
town of Waikerie on the Murray River. Residents are 
warned to avoid exposure to mosquitoes, to use 
repellents, and avoid outdoors at dawn and dusk. 
MVEV has a high fatality rate, some 30% of people 
who develop symptoms will die and another 30% 
will have permanent brain damage. 
Source: SA Health (13/Mar/2020), www.sahealth.
sa.gov.au/wps/wcm/connect/public+content/
sa+health+internet/about+us/news+and+media/
all+media+releases/river+murray+mosquito
+warning?utm_source=miragenews&utm_
medium=miragenews&utm_campaign=news 

INDONESIA: DENGUE INFECTS 17,000 
NATIONWIDE, KILLING 104 
Since the beginning of the year to March 11 there 
have been a total of 17,820 dengue cases across 
Indonesia and 104 deaths. East Java has recorded 
1,761 cases, including 15 deaths. In the report it 
states that most fatalities occurred due to sick 
patients taking too long to seek medical assistance. 
The region with the highest numbers was Lampung 
province with 3,431 dengue cases, followed by East 
Nusa Tenggara with 2,732 cases. This year’s number 
is smaller than 2019 when there were around 
52,000 cases and 439 deaths for the same period. 
[SLD: also see images of fogging operations from 
Jakarta: http://www.xinhuanet.com/english/2020-
03/15/c_138880284.htm]  
Source: The Jakarta Post (12/Mar/2020), www.
thejakartapost.com/news/2020/03/12/dengue-
fever-kills-104-infects-more-than-17000-nationwide-
since-january.html 

THAILAND: SUSCEPTIBILITY OF AEDES AEGYPTI 
AND AEDES ALBOPICTUS TO TEMEPHOS 
The organophospate, temephos, is the main chemi-
cal used for the control of the larval stage of Aedes in 
Thailand and Southeast Asia. With the continual use 
of this chemical, resistance is expected to develop 
as it has elsewhere in the world. Larvae of these 
species were collected in Thailand and surround-
ing nations and tested for their susceptibility to 
temephos. Widespread resistance was found in both 
Aedes aegypti and Aedes albopictus, with around half 
of the populations sampled demonstrating some 
degree of insecticide resistance. This work highlights 
the need to rotate chemicals and to use compounds 
from different insecticide classes for the control of 
larval Aedes species. 

Source: Journal of Medical Entomology (11/
Mar/2020), https://academic.oup.com/jme/advance-
article-abstract/doi/10.1093/jme/tjaa035/5803145?r
edirectedFrom=fulltext 

AUSTRALIA: RESIDENTS OF NORTHERN NSW 
WARNED TO PROTECT AGAINST ROSS RIVER 
DISEASE 
Residents of coastal northern New South Wales in 
Australia are being warned to protect themselves 
from mosquito bites following the detection of Ross 
River virus. The virus was detected in mosquitoes 
that are routinely collected as part of the NSW Arbo-
virus Surveillance Program. Ross River can cause fe-
vers, malaise, muscle and joint pains, and symptoms 
can remain for weeks to months. While not fatal, 
the condition is common with around 5,000 cases 
every year across Australia. Following heavy rains in 
February, mosquito numbers have exploded in the 
region. Sadly some inappropriate advice is given by 
the Public Health Unit such as using mosquito coils 
indoors. Coils should only be used outdoors due to 
the fire risk and the noxious chemicals they release. 
[SLD: the virus detections were undertaken in my 
lab.] 
Source: Argus (10/Mar/2020), www.macleayar-
gus.com.au/story/6669321/residents-urged-to-
protect-against-mosquitoes-following-ross-river-
detection/?src=rss 

EUROPE: HUMAN INDUCED CLIMATE CHANGE 
LEADING TO RAPID SPREAD OF MOSQUITO VEC-
TORS 
Human-induced climate change has led to a warmer 
climate across the globe, including across Europe. 
Since Aedes albopictus was introduced into Europe 
during the late 1970s through global trade, the 
species has gradually spread north. Global warming 
has meant the species has spread much further than 
predicted and now diseases, once considered tropi-
cal, are spreading to regions throughout Europe. 
The problem is expected to exacerbate as climate 
change is increasingly leading to a hotter world.  
Source: Eurasia Review (10/Mar/2020), www.eurasi-
areview.com/10032020-climate-change-mosquito-
borne-viral-diseases-are-penetrating-further-into-
europe/ 

AUSTRALIA: FIRE ANT POPULATION CONTINUES 
TO EXPAND 
Fire ants in south east Queensland continue to ex-
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pand, with many areas becoming infested, notably 
Coomera, Upper Coomera, and Pacific Pines. Many 
residents in these areas are complaining of bites and 
begging authorities to implement control measures. 
The time for authorities to act after a colony has 
been reported means that the ant population can 
spread. 
Source: Gold Coast Bulletin (9/Mar/2020), www.
goldcoastbulletin.com.au/news/sun-community/
gold-coast-fire-ants-poisonous-pests-overtake-
northern-suburbs-coomera-upper-coomera-run-
away-bay-and-pacific-pines/news-story/0ceaa55026
17905d87797de4a263ca9e 

SINGAPORE: CONTROL EFFORTS HAVE REDUCED 
DENGUE CASES 
The current dengue control strategies implemented 
by the National Environment Agency appear to 
have been highly beneficial. It was recently esti-
mated that today Singapore residents are six times 
less likely to acquire a dengue infection compared 
with the 1970s. Some 64,000 gravitraps have been 
deployed and the release of Wolbachia-infected 
mosquitoes continue. With a reduced number of 
residents becoming infected, it means many more 
people in the population are susceptible and thus 
dengue-management strategies will need to con-
tinue to protect the community. 
Source: The Straits Times (9/Mar/2020), www.strait-
stimes.com/forum/dengue-control-measures-have-
significantly-reduced-transmissions 

NEW ZEALAND: TOUR OPERATOR SAVAGED BY 
BED BUGS (AGAIN) 
A German tour guide claims he was badly bitten by 
bed bugs while staying at the Auckland North Shore 
Motels and Holiday Park, and claims this was the 
second time he was bitten within the year. He states 
that he received over 200 bites and the images in 
the article below can testify to how uncomfortable 
the reaction was and had to take a shower every few 
hours to relieve the itching. A quick examination of 
Google reviews indicates that this facility may have 
had ongoing bed bug problems for some time, with 
a number of bed bug complaints posted, and that 
one third of the reviews gave this facility only one 
star out of five. [Note: a report from 11/Mar indicates 
that the hotel received the all clear of bed bugs from 
a pest control company. It is important to realise 
that bed bug bites can take 2-3 weeks to manifest 
and thus bite reactions may be the result of a visit 

to a previous hotel. www.nzherald.co.nz/nz/news/
article.cfm?c_id=1&objectid=12315861] 
Source: NewstalkZB (9/Mar/2020), www.newstalkzb.
co.nz/news/national/tour-operator-says-he-was-
savaged-by-insect-bites-blames-north-shore-motel/

AUSTRALIA: CONCERNS OVER FIRE ANTS 
PROMPT THE USE OF SNIFFER DOGS 
Last year in Fremantle, Western Australia, six fire ant 
nests were found at the main port during Novem-
ber. While the infestations were successfully con-
trolled, with the threat of potential introduction 
of the species, and the associated economic and 
health impacts, a sniffer dog has been brought in to 
source new ant colonies. So far no new colonies of 
ants have been found and more than 560 residential 
properties and 100 businesses have undergone an 
inspection. 
Source: News.com.au (5/Mar/2020), www.news.com.
au/national/western-australia/sniffer-dog-brought-
over-as-officials-hunt-invasive-south-american-red-
fire-ants-in-fremantle/news-story/1bc97b913eb3ea
472bd330e70f670e8a 

SRI LANKA: MOSQUITO CONTROL WEEK DE-
CLARED 
In Colombo, Sri Lanka, a Mosquito Control Week has 
been declared for 11-17/March. This was prompted 
by the huge increase in dengue cases, being up 
some 75% for the same time in the previous year. 
Much of the activities will be concentrated in the 
Western Province, which has experienced the high-
est number of cases. During the week, properties 
will be inspected and clean-up campaigns high-
lighted.  
Source: News 1St (4/Mar/2020), www.newsfirst.
lk/2020/03/04/health-officials-to-launch-mosquito-
control-week-to-curb-the-spread-of-dengue/ 

MOSQUITO GRACES COVER OF AUSTRAL 
ENTOMOLOGY FOR THE FIRST TIME! 
The premier academic entomology journal of 
Australia, Austral Entomology, for the first time 
selected a mosquito for its front cover. The 
mosquito, Sabethes cyaneus from Southern and 
Central America, reflects the journals’ terms of 
reference in covering entomological content from 
the entire southern hemisphere. The photo was 
the winner from thousands of entries in the annual 
photographic competition held by the Australian 
Entomological Society, which is judged at the 
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yearly scientific meeting. The photographer (I can 
proudly brag) is me; your editor of Mosquito Bites. 
The mosquito was captured while I was in the US in 
Dr Ary Faraji’s lab in Salt Lake City, where a colony of 
Sabethes is maintained for educational purposes. As 
this is such a beautiful mosquito, I thought I would 
use the image for the front cover of Mosquito Bites. 
Source: Wiley Online (2/Feb/2020), https://
onlinelibrary.wiley.com/journal/20521758 

AUSTRALIA: WHY MOSQUITOES BITE AND HOW 
TO PREVENT BEING BITTEN 
As noted below, eastern Australia has seen massive 
mosquito numbers during later summer following 
extensive rainfall. The editor of Mosquito Bites, 
Stephen Doggett, was on television to talk about 
the problem but also why some people are more 
attractive to mosquitoes, and how to avoid the bite. 
Source: The Daily Edition (2/Mar/2020), 
https://7news.com.au/the-daily-edition/why-
mosquitoes-bite-you-more-than-other-people-and-
how-to-prevent-getting-bitten--c-721547 

BANGLADESH: CONSTRUCTION SITES BECOME 
MOSQUITO BREEDING GROUNDS 
A survey undertaken in the city of construction 

sites has shown that many have become major 
breeding grounds for mosquitoes. Unfortunately 
many companies are unwilling to address the issues. 
It is expected the situation will become much worse 
with the upcoming monsoon season. 
Source: bdnews24.com (1/Mar/2020), https://
bdnews24.com/bangladesh/2020/03/01/
construction-sites-morph-into-mosquito-breeding-
grounds 

USING DRONES TO COLLECT TICKS 
Collecting ticks can be achieved via a number of 
methods, the most common way is to drag material 
over vegetation where the ticks may occur. It is thus 
no surprise that the method is called ‘dragging’ but 
also ‘flagging’. Typically, dragging involves hauling 
a sheet of material (1-2 metres square) behind you 
over the ground, while flagging involves passing 
or waving the material over plants. Both methods 
collect ‘questing’ ticks, which are those that are 
waiting for a juicy animal to pass by, which the 
tick can latch onto. Sadly for the tick, in this case 
it will be attaching to a blood-free sheet of cloth! 
Researchers in the US have looked into using drones 
to drag the material instead of having a human 
operator doing the work (ok this does sound super 
lazy, but there are sound scientific reasons for 
doing this). They employed a simple consumer style 
drone that can be purchased for around USD$1,000. 
What they found was when drones were used the 
number of ticks collected was comparable with 
when a human drags. In regions of high pathogen 
loads in the ticks, this could offer tremendous safety 
advantages to researchers in the field.  
Source: Environmental Health (Mar/2020), www.
neha.org/node/61265 

AUSTRALIA: MOSQUITO PLAGUE FORCES PEOPLE 
INDOORS 
After massive rainfall in early January, mosquito 
populations have exploded. In some locations in 
eastern Australia, people are unable to go outdoors 
as the mosquitoes are so bad. The concern is that 
the increased numbers could result in more cases 
of mosquito-borne disease such as Ross River and 
Barmah Forest virus cases. So far, cases have been 
low due to the recent drought, which kept mosquito 
numbers low [SLD: my lab on Friday 28/Mar/2020 
broke our record for the largest mosquito collection 
to date, with over 26,600 mosquitoes yielded in the 
one trap, from the one night. If you were outdoors, 
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this would easily equate to more than one thousand 
mosquito bites per hour.] 
Source: Brinkwire (29/Feb/2020), https://
en.brinkwire.com/news/mosquito-plague-on-
sunshine-coast-as-families-are-forced-to-stay-
indoors-to-avoid-being-eaten-alive/ 

DENGUE UPDATE 2020 
Bangladesh: there were 101,354 hospitalized cases 
for 2019 with 148 deaths. 
Malaysia: there were 130,101 cases in 2019, well 
above the previous year. 
Philippines: as of 14/Dec for 2019 there were 420,453 
cases including 1,565 deaths. For 2020 there have 
been 15,817 cases with 45 deaths. 
Singapore: there were 15,999 cases for 2019 to 28/
Dec. The first five weeks of 2020 recorded 1,723 
cases. 
Sri Lanka: 10,089 dengue patients identified in the 
first five weeks of 2020, with 1,574 from Colombo 
district. 
Taiwan: one imported case for 2020. 
Vietnam: for 2019 there was a significant rise in 
dengue patients with 320,702 cases and 54 deaths. 
Source: ProMED Digest (25/Feb/2020), Vol. 92(68).

CANADA: MOOSE DEATHS FROM TICKS LINKED 
TO CLIMATE CHANGE 
Human-induced climate change is altering 
ecosystems across the globe. In Canada, ticks that 
used to go through an inactive period through the 
winter months are searching for hosts much earlier 
in the season, resulting in booming tick populations. 
There are so many ticks that local moose are dying 
from exsanguination, namely blood loss. In the 
link below, a dead moose is pictured that had over 
90,000 attached ticks. It is envisaged that the tick 
problem will continue to become worse as the world 
heats up due to human-induced climate change. 
Source: Metro (24/Feb/2020), https://metro.
co.uk/2020/02/24/90000-bloodthirsty-ticks-drank-
poor-moose-death-12295008/ 

AUSTRALIA: MOSQUITO COIL STARTS HOME FIRE 
In the Western Australian town of Kewdale, a family 
has been left homeless after fire destroyed their 
home. The blaze was started by a mosquito coil that 
was left burning in the backyard. Sadly the family 
lost everything including photos and videos of 
their children. All up there was over AUD$500,000 
(USD$330,000) damage to the property [SLD: 

mosquito coils are not the most effective or safest 
product to use against mosquitoes. As noted fires 
are a risk, but the smoke contains many nasty 
chemicals. The plug in vapourisers are a much more 
effective and safer option.] 
Source: 9News (22/Feb/2020), https://www.9news.
com.au/national/western-australia-mosquito-coil-
sparks-perth-house-fire/854ee6c4-4813-4bd9-9a63-
55b7e014ba9b 

FRANCE: EMERGENCY BED BUG PHONE LINE 
LAUNCHED IN PARIS 
Bed bug number have exploded in recent times 
in the love capital of the world, Paris. Pest control 
experts are stating that 400,000 addresses were 
treated for bed bugs in 2018, the year the most 
recent data is available for. This is up by a third from 
2017. With the growth in bed bug numbers, the 
French government has launched an information 
hot line to deal with the issue. Bed bugs have 
been so bad, they have even featured in this year’s 
mayoral elections [SLD: unfortunately none of the 
press articles state what is on the hot line other than 
information and if the calls are being logged so that 
the infestations can be mapped and controlled.] 
Source: The Guardian (21/Feb/2020), www.
theguardian.com/world/2020/feb/21/
paris-launches-emergency-bed-bugs-
hotline?CMP=Share_iOSApp_Other 
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USA: PEST MANAGERS TREATS 5-10 RIDESHARE 
VEHICLES PER WEEK 
A pest manager based in Dallas, Texas, claims he 
treats up to 10 rideshare vehicles per week for 
bed bugs. Last year, Dallas was in the top 10 most 
infested bed bug cities in the US according to Orkin, 
a large pest management organization. In order to 
control the insects in the vehicles, the pest manager 
uses heat. Bed bugs have become so bad in these 
circumstances that an attorney in Los Angeles 
specializes in representing people bitten by bed 
bugs in rideshare vehicles. 
Source: WFAA (21/Feb/2020), www.wfaa.com/
article/news/bed-bugs-expert-says-he-treats-5-
10-rideshare-vehicles-per-week/287-d8d2170b-
bcd1-4e78-a589-4db280302360 and https://www.
losangelespersonalinjurylawyers.co/bed-bug-
attorney/bed-bug-attorneys-rideshare-shuttle-
infestation/ 

ULTRASONIC REPELLER, WITH NO ULTRASONICS! 
Ultrasonic repellers are claimed to repel a range in 
pests including rodents, however studies repeatedly 
find that they do not work. As such they should be 
banned from the marketplace. Recently one such 
unit was pulled apart and no ultrasonic emitter 
was found even though the manufacturers claimed 
it was an ultrasonic device! The link below also 
contains a video of the Bell and Howell Ultrasonic 
Rodent Repeller that shows rodents were even 
attracted to the unit. These investigations continue 
to show that claims of repellency with ultrasonic 
devices appear to be fraudulent.  
Source: BoingBoing (19/Feb/2020), https://
boingboing.net/2020/02/19/this-electronic-
ultrasonic-bug.html 

LAOS: NEW INVESTIGATIONS ON INSECTICIDE 
RESISTANT MOSQUITOES 
A collaborative study between the Laos and the UK 
is underway to determine if local mosquitoes in Laos 
are resistant to insecticides. In this nation there are 
many mosquito-borne diseases including malaria 
and dengue, with almost 34,000 cases of dengue 
reported last year up to October. The study has 
found that mosquitoes possess a range of resistance 
mechanisms including metabolic resistance. This 
means that classes of insecticides will need to be 
used for which this group is not resistant. Such 
information is important when it comes to disease 
management strategies. 

Source: Oxford Brookes University (17/Feb/2020), 
www.brookes.ac.uk/about-brookes/news/mosquito-
dna-study-offers-crucial-clues-to-disease-control-in-
laos/ 

INDIA: DENGUE AWARENESS RALLY HELD IN 
CALCUTTA 
With the spring and summer approaching citizens of 
Calcutta need to become more aware of mosquito-
borne diseases. Thus the Mayor of the city led a 
dengue awareness rally on Saturday 16 February. 
People are being asked to reduce rubbish that 
could accumulate water and provide a source of 
mosquitoes. 
Source: The Telegraph (17/Feb/2020), www.
telegraphindia.com/states/west-bengal/cmc-be-on-
guard-against-dengue/cid/1745851 

NEW ZEALAND: MOSQUITO CENSUS 
Te Papa Museum in the capital of Wellington 
has initiated a citizen’s science project to collect 
mosquitoes. New Zealand has some 13 indigenous 
and 3 introduced species of mosquitoes and there 
is a concern about the introduction of new exotic 
species that could pose a disease risk to the nation. 
The project is led by Dr Julia Kasper, Curator of 
Invertebrates, and the aim of the study is to better 
map the mosquito diversity of the nation. People 
are being asked to collect mosquitoes, fill in a form 
that details the collection site, and send them to 
the museum. A video explaining the program is 
on YouTube (www.youtube.com/watch?v=H42-
eVv-bO0&feature=youtu.be) [SLD: a number of my 
mosquito images appear in the video. I was also 
recently in New Zealand collecting mosquitoes 
with Julia in Rotorua. A story on this will be in an 
upcoming issue.] 
Source: Te Papa Museum (12/Feb/2020), https://
www.tepapa.govt.nz/discover-collections/read-
watch-play/science/new-zealand-mosquito-census 

SINGAPORE: NEW STRAIN OF DENGUE AND SPIKE 
IN CASES 
The number of dengue cases over the last two 
weeks has spiked with over 400 cases reported. As of 
10/Feb there were some 114 active dengue clusters. 
Recently it was announced that dengue serotype 3 
was detected across the island and an outbreak of 
this type of dengue had not been seen in Singapore 
for some three decades. Note that infection with 
one of the four types of dengue does not confer 
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immunity to the other types, in fact it increases 
the risk of the more serious manifestations of the 
disease such as dengue haemorrhagic fever and 
dengue shock syndrome, both of which can be fatal. 
Source: CAN (11/Feb/2020), www.channelnewsasia.
com/news/singapore/spike-in-dengue-cases-
numbers-could-climb-due-to-increased-12423750 

AUSTRALIA: SENATE INQUIRY INTO CANCER 
CLUSTER WITH MOSQUITO CONTROL 
OPERATIONS 
In the idyllic location of the Bellarine Peninsula in 
southern Australia, residents are claiming that there 
is a cluster of cancer patients, possibly linked to 
mosquito spraying operations or chemicals used in 
agriculture. Mangroves are routinely treated in the 
area to control the southern saltmarsh mosquito, 
Aedes camptorhynchus, which is an aggressive 
biting species that can transmit a range of human 
pathogens. The local government authority, the 
City of Greater Geelong, has stated that there is 
no scientific basis to the claims that link mosquito 
control operations and cancer. The Senate inquiry 
was promised by a local political candidate who was 
desperate to win a very marginal seat. 
Source: ABC News (9/Feb/2020), www.
abc.net.au/news/2020-02-09/bellarine-
peninsula-cancer-cluster-senate-inquiry-
begins/11931164?pfmredir=sm 

PHILIPPINES: DENGUE CASES DOWN BUT HIGHER 
FATALITY RATE 
There were two deaths from dengue virus in Cebu 
City during January. Last year there were some 286 
cases, almost half of the previous year, however 
the death rate has risen to almost 1 percent of 
infections. Residents are encouraged to be vigilant 
and ensure that mosquitoes are not breeding in 
their backyard.  
Source: CDN (8/Feb/2020), https://cebudailynews.
inquirer.net/286847/dengue-cases-down-but-
fatality-rate-up-in-cebu-city 

MALAYSIA: WOLBACHIA INFECTED MOSQUITOES 
FIGHTING DENGUE 
In 2019, it was estimated that there were almost 
120,000 dengue cases in Malaysia, with 162 
deaths. As a consequence, a program was initiated 
to release the mosquito vector, Aedes aegypti, 
which had been artificially infected with the 
bacterium, Wolbachia. As previously reported in 

the FAOPMA Magazine, Wolbachia acts to block 
dengue transmission in the mosquito. Releases of 
infected mosquitoes were carried out at six sites 
in Kuala Lumpur and the mosquito/Wolbachia 
strain successfully established. The incidence of 
dengue in these regions dropped by 40 percent 
in the human population. This scheme will be 
rolled out to other areas of Malaysia that have a 
high incidence of dengue infection. Releases have 
now begun in Penang (see: www.malaymail.com/
news/malaysia/2020/02/23/cm-penang-releases-
wolbachia-infected-mosquitoes-to-combat-
dengue/1840119).  
Source: Geographical (6/Feb/2020), https://
geographical.co.uk/people/development/
item/3584-lab-bred-mosquitos-help-prevent-
dengue-fever-in-malaysia and https://www.ncbi.
nlm.nih.gov/pubmed/31761702 

INDIA: THE MOSQUITO BATTLE AT KOCHI 
In the war against mosquitoes in Kochi on the 
southwest coast of India, sadly it appears from 
reports that humans are coming second. Dengue 
cases are on the rise and mosquito control has been 
privatised. It is suggested that insecticidal activities 
are futile because of resistance and control options 
require more research. Some believe that the lack of 
a proper drainage system is the main course for the 
mosquito explosion as the water pools and cannot 
flow away.  
Source: The New Indian Express (4/Feb/2020), www.
newindianexpress.com/cities/kochi/2020/feb/04/
corp-in-losing-battle-against-mosquitoes-2098497.
html 

AUSTRALIA: FIRE ANT HUNT FOLLOWING RAIN 
Following heavy rains in south-east Queensland 
where the invasive fire ant occurs, landowners are 
being encouraged to search for ant nests. The rain 
causes the ants to build up their mound, which 
enables them to be more easily found. The rain can 
also trigger the nest to disperse – winged stages 
are formed and these can fly off many kilometres. 
Notifications of the ants can be sent to the National 
Red Imported Fire Ant Eradication Program. 
Source: Star (4/Feb/2020), www.gattonstar.com.au/
news/landowners-urged-to-search-for-fire-ants-
after-rai/3935831/ 

SRI LANKA: WOLBACHIA MOSQUITOES RELEASED 
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Sri Lanka’s National Dengue Control Unit has begun 
releases of Wolbachia-infected mosquitoes in a 
bid to curb the growing dengue fever crisis. The 
pilot project has begun in Colombo and is a part of 
the World Mosquito Project aimed at halting viral 
diseases carried by Aedes aegypti, the main vector 
of dengue and other viral diseases. Releases of 
Wolbachia-infected mosquitoes began in Australia 
and are now underway in many nations, and dengue 
cases have either halted or sharply declined where 
releases have occurred.  
Source: Xinhuanet (3/March/2020), http://www.
xinhuanet.com/english/2020-03/03/c_138840302.
htm 

JAPAN: YEZO VIRUS – A NEWLY DISCOVERED 
TICK-BORNE VIRUS 
A new virus was discovered in a patient from 
Hokkaido that complained of fever and lower limb 
pain after being bitten by a tick. He was unable to 
walk, but completely recovered. At this stage there 
are many questions being asked on this virus such 
as how many patients are affected, what tick species 
are transmitting it, and what animals in the wild 
carry the virus? More research needed! 
Source: ProMed Digest (2/Feb/2020), Vol. 92(6).

ANOTHER CASE OF MISTAKEN IDENTITY 
Twitter has been abuzz with an image of a gigantic 
mosquito. It was reported that the beast was 
found in Cordoba, Spain. The alleged mosquito 
is photographed next to an Aedes aegypti, which 
is notably smaller. The person who collected it 
suggested that it had either mutated in Chernobyl 
or had come out of the movie Jumanji. Some Twitter 
members suggested that the large mosquito could 
be Psorophora ciliata, however it is quite obvious 
that the creature on the left is a robber fly, and not 
a mosquito. Unfortunately, there are many insects 
that are misidentified as mosquitoes including 
chironomid midges and crane flies. 
Source: Times Now News (27/Jan/2020), www.
timesnownews.com/the-buzz/article/gone-viral-
man-posts-picture-of-monster-mosquito-alongside-
a-regular-sized-one/545392 

UAE: SMART MOSQUITO TRAPS TO BE DEPLOYED 
Some 440 smart traps are set to be deployed across 
the UAE in an effort to combat mosquito-borne 
disease. Smart traps are those that can count the 
insects that enter the trap and an alert is sent to the 

authorities via the internet (SLD: In the article below 
it is stated that these traps will “protect and improve 
the quality of life”, however the traps are surveillance 
tools and do not reduce mosquito population 
numbers significantly. Either the report is incorrect 
or the those that ordered the devices do not fully 
understand their use). 
Source: MENAFN (27/Jan/2020), https://menafn.
com/1099603361/440-smart-mosquito-traps-to-be-
deployed-across-UAE 

USA: BED BUGS STOP TRAIN SERVICE 
A large section of the New York City subway system 
was ground to a halt due to bed bugs. In fact it was 
just one bed bug! The offending insect was found 
in a subway control tower and so the entire facility 
was evacuated for treatment. Without personnel 
in the control tower, the trains could not run to 
schedule. This comes the day after a homeless man 
was found dead in a carriage covered in bed bugs. 
It appears the subway has become a source for bed 
bugs! Some five days after the bed bugs were first 
detected in the control tower, more bed bugs were 
identified. Transit workers have complained for 
weeks about the bed bugs in the tower and unions 
are accusing officials of a cover-up. 
Source: Silive.com (26/Jan/2020), www.silive.com/
news/2020/01/graffiti-trains-subway-bed-bugs-
more-signs-of-a-city-on-the-wrong-track-opinion.
html 

BANGLADESH: FINES OVER MOSQUITOES 
Dhaka City Corporation has been fining people 
over mosquito issues with a zero-tolerance policy 
enacted. Now five people have been financially 
penalised and one has been jailed. The fines issued 
have been around Tk10,000 (USD$120). Two youths 
were fined Tk3,000 (USD$35) each for leaving plastic 
cups on a footpath. Another person was fined 
Tk1,500 (USD$17) for having mosquito bites over the 
wrist [SLD: wonder if they could have been from bed 
bugs?] 
Source: The Daily Star (25/Jan/2020), www.
thedailystar.net/satireday/news/mosquito-
accomplices-now-under-the-radar-1858825 

BANGLADESH: MOSQUITO PROBLEM INCREASES 
The capital of Bangladesh, Dhaka, is continuing 
to have major mosquito issues. Last year there 
was extensive dengue virus activity, while this 
year mosquitoes are becoming much worse. 
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Furthermore, efforts by the local government 
are reported to have had little effect. Many locals 
are claiming that the mosquitoes are so bad that 
repellents are not providing much protection 
and that mosquito coils are required during the 
day time. It is claimed that water pools are not 
being cleaned up by the city corporation and have 
become mosquito breeding grounds. 
Source: The Independent (22/Jan/2020), http://www.
theindependentbd.com/post/233342 

AUSTRALIA: SAUSAGES AND DOGS TO COMBAT 
ELECTRIC ANTS 
Electric ants were first found in Australia during 
2006 from Cairns in northern Queensland. The ant 
is very small yet packs a very powerful sting that 
can incapacitate animals much larger than itself. It 
was recently found that a particular type of sausage, 
Don Skinless Footy Franks, is highly attractive to 
the ants. By laying baits made from the sausage it 
is possible to detect the ant and then eradicate the 
nest. Electric ant detection dogs are also employed 
to hunt out nests and these are used in conjunction 
with the sausage bait detection process. The 
dogs, which can detect a single ant, are used post 
treatment to determine if any ants are left. 
Source: ABC News (21/Jan/2020), https://www.
abc.net.au/news/2020-01-21/sausage-and-dogs-
leading-fight-against-electric-ants-fnq/11885068 

AUSTRALIA: ASSASSIN SPIDER FEARED EXTINCT 
FOLLOWING KANGAROO ISLAND BUSHFIRES 
Assassin spiders are an ancient group and one 
tiny species that is only 2mm tall, is only found on 
Kangaroos Island in southern Australia. Following 
the massive bushfires that decimated the island, 
fears are that the species could be lost for ever as 
its entire habitat was burnt out. While some species 
can survive fires under surfaces or in the ground, 
this species lives in the leaf litter on the forest floor. 
This is one of a number of species that are feared 
extinct after the recent devastating bush fires across 
Australia. 
Source:  ABC News (17/Jan/2020), www.abc.net.au/
news/science/2020-01-18/assassin-spider-extinct-
kangaroo-island/11876294 

GENETICALLY ENGINEERED MOSQUITOES 
IMMUNE TO DENGUE 
Scientists in Melbourne, Australia, have developed 
a strain of Aedes aegypti mosquito that is resistant 

to all four strains of dengue virus. Basically the 
researchers inserted a gene from the human 
immune system into the mosquitoes’ genetic 
material. When mosquitoes bloodfeed, antibodies 
from the gene activate, destroying the dengue virus. 
In order to tell which mosquitoes have the gene, 
the researchers also inserted a gene that causes the 
eyes to glow under ultraviolet light. Trials will now 
need to be conducted to ensure that the modified 
mosquito is safe for release. 
Source:  ABC News (17/Jan/2020), www.abc.
net.au/news/science/2020-01-17/genetically-
engineered-mosquitoes-immune-to-all-dengue-
strains/11871446?section=science 

HETERODISSEMINATION: A NOVEL METHOD OF 
KILLING MOSQUITO LARVAE 
The more important vectors of dengue, namely 
Aedes aegypti and Aedes albopictus, are often very 
hard to control as they can breed in locations 
that are very difficult to find. A novel means 
of trying to control these species is through 
heterodissemination, whereby a species that 
normally breeds with the mosquitoes is treated 
with an insecticides rather than the mosquito itself. 
The treated insect will then carry the insecticide 
to the mosquitoes’ breeding grounds. In a study in 
the US, the non-biting midge, Chironomus decorus, 
was dosed with the insect growth regulator, 
pyriproxyfen. When released in a small room, pupal 
mortality of up to 80% was recorded in test cups 
with mosquitoes. Such early studies are promising 
for the future. 
Source: Pest Management Science (17/Jan/2020), 
https://onlinelibrary.wiley.com/doi/abs/10.1002/
ps.5749?campaign=wolearlyview 

NEW RESISTANCE MECHANISM IDENTIFIED IN 
ANOPHELES MOSQUITOES 
Researchers in London, England, have identified a 
new form of resistance in malaria mosquitoes. They 
found a protein in the legs is highly expressed in 
resistant forms of Anopheles, and is even expressed 
at higher levels when in contact with pyrethroids. 
This may explain why nets are producing poor 
efficacy in some regions.  
Source: Frontline (17/Jan/2020), https://frontline.
thehindu.com/science-and-technology/
article30442465.ece 

TWO BILLION MOSQUITO NETS DELIVERED 
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In an effort to fight global malaria, two billion bed 
nets have been distributed around the world by the 
RBM Partnership. It is claimed that bed nets have 
helped to reduce malaria in Africa by 68 percent and 
that 61 percent of pregnant women and children 
under five now sleep under nets (SLD: one of the big 
problems that we are finding now is that insecticide 
resistant bed bugs are using the nets has harbourag-
es. Many people are associating the nets with bed 
bugs and their bites and stopped using the nets. 
Increases in malaria cases are now being seen). 
Source: Premium Times (16/Jan/2020), www.premi-
umtimesng.com/health/health-news/372921-two-
billion-mosquito-nets-delivered-worldwide.html

ELECTROCUTING MOSQUITO TRAP 
A new mosquito trap was recently developed in a 
cooperative research project between scientists in 
the UK and Ecuador. Basically a volunteer sits in a 
cage where they are protected from mosquitoes and 
when the insects come to the trap they are killed via 
electrocution. The mosquitoes can then be identi-
fied and counted, to determine risks of these mos-
quitoes to the community. 
Sources: BMC Parasites & Vectors (15/Jan/2020), 
https://parasitesandvectors.biomedcentral.
com/articles/10.1186/s13071-020-3887-8?utm_
source=bmc_blogs&utm_medium=referral&utm_
content=null&utm_campaign=blog_2019_bugbit-
ten and https://malariajournal.biomedcentral.com/
articles/10.1186/s12936-015-1025-4 

AUSTRALIA: BLITZ ON ELECTRIC ANTS IN KURAN-
DA 
Electric ants were recently found in Kuranda in Tropi-
cal North Queensland. Biosecurity Queensland were 
encouraging locals to be involved in a campaign 
to identify all colonies with a view to eliminating 
them. Locals can become surveillance volunteers, or 
register for a free check at their home and use a self-
survey kit. Electric ants are a significant health and 
agricultural pest. 
Source: Queensland Country Life (15/Jan/2020): www.
queenslandcountrylife.com.au/story/6581469/blitz-
on-electric-ants-on-this-weekend-in-kuranda/ 

ACTRESS SUES CRUISE LINE OVER BED BUGS 
American actress, Connie Flores, one of the stars 
of the Netflix hit Marriage Story, is suing Princess 
Cruises after claiming to have been being bitten by 
bed bugs on a cruise from Los Angeles to Mexico. 
The lawsuit was filed by the most successful legal 
company in the world on bed bug litigation, My Bed 

Bug Lawyer (see story on the lead attorney, Brian 
Virag, in the January issue of FAOPMA Magazine). 
Mrs Flores claims the bed bug bites were so bad that 
she had to go to hospital for treatment, and that bed 
bugs were coming out of the pillows and the mat-
tress, and that her husband is suffering emotional 
trauma from the incidence. The law case claims that 
the cruise line failed to protect their passengers 
from harm (SLD: most of us in the bed bug world or 
pest management industry would know that bed 
bugs on cruise ships has been a major problem. This 
may get much worse with the tremendous growth 
in the cruise line industry). 
Source: Travel Pulse (15/Jan/2020), www.travelpulse.
com/news/cruise/actress-sues-cruise-line-over-
bed-bug-infestation.html; The US Sun (15/Jan/2020), 
www.the-sun.com/news/271031/marriage-story-
actress-connie-flores-bed-bugs-celebrity-cruises/ ; 
Daily Mail Australia (15/Jan/2020), www.dailymail.
co.uk/video/news/video-2089920/Video-Connie-
Flores-finds-bed-bugs-crawling-Princess-cruise-line.
html 

SINGAPORE: MORE DENGUE REPORTED 
There were 345 cases of dengue virus reported 
during the second week of 2020, which followed 
on a decline in cases late last year. According to the 
National Environmental Agency, this has been due 
to warmer temperatures. What is more concerning 
is that a different type of dengue virus has been 
detected. Almost 16,000 cases of dengue virus were 
reported in 2019 (SLD: there are four types of den-
gue, infection with more than one type significantly 
increases the risk of the more severe manifestations 
of the disease). 
Source: CAN (15/Jan/2020), www.channelnewsasia.
com/news/singapore/dengue-cases-singapore-
increase-2020-dengue3-detected-12265802 

GUAM: DISTRIBUTION OF 5,000 REPELLENT 
SPRAYS BEING 
Around 5,000 repellent sprays are going to be given 
out in Dededo in Guam to combat locally acquired 
dengue virus. The Governor of the island nation, Mr 
Lou Leon Guerrero, personally visited several homes 
in the area and taught residents how to properly ap-
ply the spray. One of the issues has been the amount 
of rubbish in the area which provided receptacles 
for mosquito breeding. The government has now 
assisted in removing this rubbish. The repellent was 
donated to Guam from the non-profit CDC Founda-
tion and shipped to Guam by SC Johnson. 
Source: Pacific Daily News (15/Jan/2020), www.
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guampdn.com/story/news/local/2020/01/15/distri-
bution-mosquito-sprays-begin/4470799002/ 

DENGUE VACCINE TRIAL: EARLY RESULTS 
As you would have seen in past news items in the 
FAOPMA Magazine, the mosquito-borne virus 
dengue infects hundreds of millions of people 
annually, with tens of thousands of deaths. Further-
more, the virus is on the increase with around 40% 
of the world’s population at risk of contracting this 
potentially deadly disease. Combatting dengue has 
involved a multi-disciplinary approach, including 
the use of vaccines. So far only a limited number 
have been produced and some have had safety 
issues. The latest from the company Takeda Phar-
maceutical is showing promise. A clinical trial has 
shown the vaccine can protect against all four forms 
of dengue. Furthermore, dengue illness was reduced 
by 73.3% in children 18 months after receiving the 
second dose of the vaccine and hospitalization has 
been reduced by 90.4%. It is still early days in the 
trials and while the results are promising, it is worth 
noting that 100% protection was not achieved. Thus 
vector control and bite prevention still needs to be 
maintained.  
Source: ProMED Digest (15/Jan/2020), Vol. 91(36).

DENGUE SUPRESSED BY ZIKA VIRUS INFECTION 
Both dengue and Zika viruses are transmitted by 
mosquitoes and are closely related. Following 
the wave of Zika virus through South and Central 
America during 2015-2016, researchers examined 
the incidence of dengue virus in the region. It was 
found that the numbers of dengue cases were much 
reduced, suggesting some form of cross protection 
[SLD: the real question is, which virus is the lesser of 
the two evils?] 
Source: ProMED Digest (15/Jan/2020), Vol. 91(36).

INDIA: HYDERABAD TO STEPUP UP MOSQUITO 
BATTLE 
The Greater Hyderabad Municipal Corporation 
(GHMC) are stepping up their battle against mosqui-
toes and mosquito-borne disease with the purchase 
of more equipment and more people being em-
ployed to undertake the control. The GHMC now has 
100 anti-larval and special fogging units. Thermal 
fogging and indoor spraying with pyrethrum is 
being undertaken in 50 houses around properties 
where disease notification occurs to contain the 
spread of mosquito-borne disease. All homeown-
ers are asked to observe a ‘dry’ day where they are 
required to discard items and ensure there are no 

larval breeding areas. Mosquito trapping devices 
have been set up through the areas to monitor mos-
quito numbers. 
Source: Telangana Today (15/Jan/2020), https://
telanganatoday.com/ghmc-to-intensify-anti-mos-
quito-battle 

INDIA: NEW FATAL CASE OF THE TICK-BORNE 
VIRUS, KYASANUR FOREST DISEASE 
A 58-year old women has died from Kyasanur Forest 
disease, which is a tick-borne pathogen. Contact 
with infected animals, notably monkeys can also 
lead to contracting the virus. The woman was from 
Seegemakki village in Tumari Gram Panchayat limits 
in Sagar. So far in the region, seven cases have been 
reported for 2020. 
Source: ProMED-ahead Digest (13/Jan/2020), Vol. 
90(24).

JUSTIN BIEBER INFECTED WITH TICK-BORNE 
DISEASE 
Pop music sensation, Justin Bieber, announced 
that he is battling Lyme disease, which is spread 
by ticks. He claims that the disease has affected his 
“skin, brain function, energy, and overall health”. 
Lyme disease is caused by a spirochaete bacteria 
that is transmitted by certain tick species that occur 
across the Northern Hemisphere. Symptoms include 
rashes, fevers, muscle and joint aches, fatigue, and 
if untreated can lead to neurological and arthritic 
complications. The disease is not fatal and can be 
treated with antibiotics. 
Source: The Asian Age (13/Jan/2020), www.asianage.
com/life/more-features/130120/tick-talk.html 

UAE: MASSIVE INCREASE IN MOSQUITOES AT 
DUBAI 
A massive surge in mosquito numbers has been re-
ported by residents of Dubai in the UAE. One wom-
an had to rush her baby to hospital due to a severe 
allergic response to the bites. It is not unusual for 
mosquitoes to be bad at this time of the year, which 
is a result of a combination of cooling weather and 
stagnant water. Local authorities are controlling 
the adults via fogging, although the article failed to 
mention any larval control efforts. 
Source: Gulf News (8/Jan/2020), https://gulfnews.
com/uae/massive-surge-of-mosquitoes-are-back-in-
dubai-bugging-residents-1.1578482403748 

USA: BED BUGS LET LOOSE IN WALMART STORE 
Around the New Year, bed bugs were found in a 
clothing section of a Walmart Store in Edinboro, 
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in Washing Township in the US. A vial containing 
several bed bugs was found in the men’s depart-
ment, while another was found with live bed bugs. 
The matter has been turned over to the police who 
are now scrutinising surveillance videos. Ecolab was 
called into to investigate the issue and found live 
bed bugs, confirming the insect’s identity.  
Source: Allied News (8/Jan/2020), www.alliednews.
com/news/local_news/who-let-bed-bugs-loose-
inside-an-edinboro-store/article_dad3551f-e0e1-
5d9a-910f-e94ad62a1ca0.html 

SHAZAM! A NEW WAY TO COMBAT MOSQUITOES 
Scientists in the United Kingdom have developed 
a tool called ‘Humbug’ that uses smartphones to 
record the sound of mosquitoes which can then 
identify them by the tone of their buzzing. The tool 
is being trialled in several African nations. The tool 
can also determine the number of mosquitoes in 
the recording. This can give an idea of not only the 
species type, but its prevalence within a region. The 
authors of the research have likened Humbug to 
popular apps such as Shazam that can determine 
what song is playing. 
Source: The Telegraph (8/Jan/2020), www.telegraph.
co.uk/global-health/science-and-disease/scientists-
develop-shazam-mosquitoes-bid-combat-deadly-
diseases/ 

ANCIENT LOUSE COMB DISCOVERED WITH HU-
MAN AND ANIMAL PARASITES 
A louse comb was recently discovered in the Judean 
Desert in Israel, dating back to between 1660 and 
1950AD. In the teeth were some interesting arthro-
pods, including the tick Rhipicephalus turanicus and 
an animal louse, Polyplax brachyrrhyncha. Also pres-
ent were hairs from the spiny mouse. It is thought 
that the presence of animal ticks and lice are an 
indication of grooming of pets. 
Source: Journal of Medical Entomology (6/Jan/2020), 
https://academic.oup.com/jme/advance-article-
abstract/doi/10.1093/jme/tjaa007/5722236?redirect
edFrom=fulltext 

INDIA: RAINS HERALD FEAR OF MOSQUITO-
BORNE DISEASE OUTBREAK 
Heavy rains in January in Hyderabad have resulted in 
major mosquito breeding in the region. One of the 
issues is that the drains are blocked by an accumula-
tion of rubbish thrown out by the residents, accord-
ing to a local government official. There is also water 
pooling on main roads and inside residential areas, 
providing ample habitat for mosquitoes.  

Source: Deccan Chronicle (4/Jan/2020), www.dec-
canchronicle.com/nation/current-affairs/040120/
mosquito-menace-is-back.html 

NORTH AMERICA: TOP BED BUG CITIES 
Orkin, the large US based pest management firm, 
released their top 25 bed bug cities for Canada and 
top 50 in 2019 for the US, based on their company’s 
number of treatments. The top 5 in Canada from the 
5th most infested to the first in order are: Ottawa, St. 
Johns, Vancouver, Winnipeg, and Toronto takes the 
number 1 spot. It is perhaps no surprise which city 
in the US is number 1, after all which has the biggest 
parasite? Washington DC! This is followed by Balti-
more, Chicago, Los Angeles, and Columbus. 
Sources: Orkin (Jan/2020), www.orkincanada.ca/
blog/canadas-top-25-bed-bug-cities/ and https://
www.orkin.com/press-room/orkins-2020-bed-bug-
cities

JAPAN: EFFECTS ON URBANISATION OF INVASIVE 
MOSQUITOES 
The mosquitoes Aedes albopictus and Aedes japoni-
cus are native to Asia but have invaded a multitude 
of countries around the world. Previous reports have 
suggested that Aedes japonicus has disappeared 
from metropolitan areas in Japan. A study undertak-
en in Fukuoka City confirmed this report, however 
Aedes albopictus was found widespread. It is believe 
that Aedes japonicus disappeared due to hot and dry 
summers and a lack of favoured mammal hosts. In 
contrast, Aedes albopictus favours the warmer condi-
tions and will feed on a wide-range of mammals. 
Such information can help predict the likely spread 
and distribution of both species, and in turn provide 
information on the risks of mosquito-borne diseases. 
Source: Journal of Medical Entomology (Jan/2020): 
https://academic.oup.com/jme/article-abstract/57/1
/104/5581726?redirectedFrom=fulltext 

INDIA: INSECT BITE AND STING ALLERGIES IN 
WEST BENGAL 
Insect bites and stings are very common in the West 
Bengal region of India, yet very poorly investigated 
in the region as many can induce a sensitization in 
patients. A study was undertaken to test the sensi-
tivity of patients to a range of insect bites and stings 
by using extracts (allergens) applied via skin-prick 
tests. Some eight different allergens were tested, 
which were derived from several species of wasps 
and ants, as well as mosquitoes, cockroaches, house-
flies, and grasshoppers. Of the 450 patients tested, 
some 87.6% reacted to the black ant, 84.6% to fire 
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ants and 67% to the honey bee. For the mosquitoes, 
66.7% reacted, 33.3% to the cockroach allergens, 
10.4% to the house fly, and 5.1% to the grasshopper. 
Such research can help demonstrate the risks that 
these insects pose to the population. 
Source: Journal of Medical Entomology (Jan/2020): 
https://academic.oup.com/jme/article-abstract/57/1
/1/5522039?redirectedFrom=fulltext 

THAILAND: REPELLENCY OF THE PLANT EXTRACT 
ANDROGRAPHIS PANICULATA AGAINST MOSQUI-
TOES 
Researchers in Thailand led by PhD candidate Mr 
Chutipong Sukkanon at Bangkok’s Kasetsart Univer-
sity, have tested an extract from the plant Androg-
raphis paniculata for repelling a range of colonised 
mosquitoes including the known vectors Aedes 
aegypti and Aedes albopictus. It was found that the 
repellent was most effective at day biting mosqui-
toes (such as these two species) and it worked as 
a spatial repellent rather than a topically applied 
product. 
Source: Journal of Medical Entomology (Jan/2020): 
https://academic.oup.com/jme/article-abstract/57/1
/192/5573299?redirectedFrom=fulltext 

THAILAND: DISCRIMINATING LETHAL CONCEN-
TRATIONS FOR TRANSFLUTHRIN 
The same researcher from the above article, PhD 
candidate Mr Chutipong Sukkanon from Bangkok’s 
Kasetsart University, has tested the lethal concentra-
tions for transfluthrin for killing a range of mosquito 
species. Transfluthrin is a highly volatile pyrethroid 
that is sold in a range of products, and is used to 
prevent mosquitoes biting. Initially testing was 
done against laboratory susceptible species of Aedes 
aegypti, Anopheles minimus and Anopheles dirus, and 
the dose required to kill 99% of the population was 
determined. Next field collections of these species 
were made and while the Anopheles were killed, the 
Aedes aegypti collected from Nonthaburi Province 
were found to be resistant. This research helps to 
guide the most appropriate advice for the preven-
tion of mosquito-borne diseases such as dengue. 
Source: Journal of the American Mosquito Control 
Association (Dec/2019): https://mosquito-jamca.org/
doi/abs/10.2987/19-6832.1 

ASSOCIATION BETWEEN PYRETHROID USE AND 
INCREASED MORTALITY 
A research group in the US recently published their 
findings on an investigation to establish if there 
was an association between exposure to pyrethroid 

insecticides and increased mortality. A cohort of 
2116 adults was enrolled in the study with the aim 
of examining the association between pyrethroid 
exposure and long-term health outcomes. The study 
followed on from another investigation that began 
in 1999 and mortality was investigated through to 
December, 2015. Pyrethroid exposure was measured 
via the metabolite, 3-phenoxybenzoic acid, which 
appears in the urine. Participants with higher levels 
of the metabolite were at a higher risk of death and 
cardiac disease. There are now calls to examine the 
risks versus the benefits in the use of this insecticide 
group. 
Source: JAMA Internal Medicine (30/Dec/2019), 
https://jamanetwork.com/journals/jamainternal-
medicine/article-abstract/2757789 

SINGAPORE: NEW APP FOR DETERMINING 
WORST MOSQUITO AREAS 
If you were ever concerned over which areas of 
Singapore had the worst mosquito problems then 
you can download the ‘myENV’ app that is produced 
by the National Environmental Agency of Singapore. 
You can set the app to send out weekly notifications 
on the mosquito issues in your area. The app came 
about due to the dramatic increase in dengue cases 
this year. 
Source: CAN (20/Dec/2019): www.channelnewsasia.
com/news/singapore/mosquito-population-high-
area-dengue-app-nea-12200802 

NEW SCENT TO ATTRACT MOSQUITOES 
Scientists have discovered a new scent that can at-
tract mosquitoes: Geosmin. This attracts mosquitoes 
that are looking for a water source to lay eggs. By at-
tracting the female, both it and the larvae that hatch 
out from the eggs can be trapped and killed. The 
only challenge is that Geosmin is difficult to obtain 
and expensive to buy. One source of this chemical 
is beetroot and in fact, water with beetroot peelings 
was found more attractive to mosquitoes. This work 
may lead to novel ways to control mosquitoes in the 
future. 
Source: Cision PR Newswire (16/Dec/2019): www.
prnewswire.com/news-releases/scientists-bait-
mosquitoes-with-one-of-earths-most-common-
scents-300975453.html

AUSTRALIA: FIRE ANTS FOUND OUTSIDE BIOS-
ECURITY ZONE 
The failure to completely eradicate fire ants in south-
east Queensland, means that their spread will be 
inevitable. Recently, fire ants were found in a ship-
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ment of hay that was sourced from within the fire 
ant zone. This means that more stringent controls 
must be implemented to ensure movement of feed 
stock around the country does not inadvertently 
also lead to a spreading of the ant. Hay needs to be 
harvested in a certain fashion to minimize the risk. 
Penalties for moving fire ants, even accidentally, are 
high being AUD$5,000 per offence. 
Source: Queensland Country Life (12/Dec/2019): 
www.queenslandcountrylife.com.au/story/6539765/
fire-ant-infested-hay-found-outside-biosecurity-
zone/?cs=4785 

IOT or IOR? (INTERNET OF THINGS OR INTERNET 
OF RUBBISH?)  WHAT A LOT OF WIND! 
With proliferation of social media, it is now pos-
sible to fabricate a story and have it become viral. 
Take the latest example, where it was claimed that 
a man’s farts were so lethal to mosquitoes, he was 
hired by a company to make a repellent (yes people 
believe this crud!). The story goes on to name a man 
called Joe from Uganda who could kill mosquitoes 
with his farts from a distance of 6m and that he 
has saved his fellow villagers from malaria. This is a 
totally made up story which has been mirrored on 
many web sites, plus would you really want a repel-
lent made from his farts if they were so deadly? 
Source: SW (12/Dec/2019): www.scoopwhoop.
com/humor/man-who-can-kill-mosquitoes-with-
his-lethal-farts-has-been-hired-to-make-mosquito-
repellents/

ASIA: THE SPREAD OF A TICK-BORNE VIRUS 
POSES RISKS TO PET OWNERS 
A tick-borne virus that was first identified in Japan 
some 6 years ago, is rapidly spreading through Asia. 
The virus is known is nown as SFTS after the symp-
toms is produces: severe fever with thrombocyto-
penia. The latter term refers to low blood platelets, 
which are important in clotting, and thus uncon-
trolled bleeding can be an outcome of infection with 
the virus with a high fatality rate of 30%. As ticks are 
often picked up by pets, it is the owners who are at a 
higher risk of catching the virus. When the virus was 
first recognised in 2013, some 40 patients were iden-
tified, and it is expected there will be around 100 
cases for the year in Japan. Cats can also succumb to 
the disease and death rate can be as high as 50% in 
our furry feline friends.  
Source: The Telegraph (10/Dec/2019): www.tele-
graph.co.uk/global-health/science-and-disease/pet-
owners-increased-risk-deadly-tick-borne-disease-
spreads/ 

SRI LANKA: WOLBACHIA INTRODUCED TO RE-
DUCE DENGUE CASES 
The Sri Lankan Ministry of Health has approved 
the release of Wolbachia infected Aedes aegypti to 
reduce dengue virus transmission. This release will 
begin from next February and a pilot program will 
begin in Colombo and Nugegoda. This Wolbachia is 
part of the World Mosquito Program and has been 
highly successful in the initial releases in Australia 
and has resulted in the elimination of dengue in the 
release areas (see report below). 
Source: Reliefweb (8/Dec/2019): https://reliefweb.
int/report/sri-lanka/govt-introduces-new-bacteria-
control-dengue 

WORLD MALARIA REPORT 2019 
Every year the World Health Organization releases 
the annual ‘World Malaria Report’ which summarises 
the latest trends in this disease across the globe. In 
2018, there were an estimated 228 million malaria 
cases worldwide, with Africa having the vast major-
ity (213 million). South-east Asia had the next high-
est number, with around 7.7 million cases. Globally, 
the incidence of malaria has declined between 2010 
and 2018, with a dramatic decrease during this pe-
riod in south-east Asia (less than a third of the cases 
in 2018 compared with 2010). However in some Af-
rican nations during these years, malaria cases have 
remained stable or even increased, in spite of active 
anti-malaria programs. There were an estimated 
405,000 deaths in 2018, which represents a decrease 
over the last three years. Children under 5 are most 
vulnerable, accounting for 67% of all deaths. 
Source: World Health Organization (4/Dec/2019): 
www.who.int/publications-detail/world-malaria-
report-2019 

CLIMATE CHANGE AND THE GENETICS OF INSEC-
TICIDE RESISTANCE 
A comprehensive review of the implications of 
climate change on the evolution of insecticide 
resistance was recently published. According to the 
authors, “Changes in global temperature and hu-
midity as a result of climate change are producing 
rapid evolutionary changes”, which includes a range 
of pests. Some of the evolutionary changes include 
genes involved in thermotolerance and desiccation 
resistance, and these in turn affect genes involved in 
resistance. Furthermore, warmer conditions means 
that life cycles are shorter, increasing the speed at 
which insecticide resistance can evolve. The full 
article can be downloaded from the link below.
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Source: Pest Management Science (2/Dec/2019), 
https://onlinelibrary.wiley.com/doi/full/10.1002/
ps.5700?campaign=woletoc 

BIODIVERSITY OF FLIES IN IRANIAN HOSPITALS 
Flies in hospitals pose great risk to human health 
and can pass pathogens to already unwell patients, 
as well as causing myiasis in surgical wounds. In five 
hospitals in Iran, a study was undertaken to collect 
flies in these healthcare facilities. Almost 2,300 flies 
were collected from 18 species. The most common 
were Chrysomya megacephala (37.3%), Chrysomya 
albiceps (24.8%), Fannia canicularis (5.1%), Musca 
domestica (4.8%), and Sarcophaga aegyptica (3.7%). 
The study shows that a diversity of fly species exists 
in hospitals and includes many of public health 
importance. Sanitation and fly exclusion measures 
should assist in reducing pest fly species. 
Source: Journal of Medical Entomology (2/Dec/2019): 
https://academic.oup.com/jme/advance-article-
abstract/doi/10.1093/jme/tjz222/5649031?redirecte
dFrom=fulltext 

MALAYSIA: PLANS FOR INCREASED FINES FOR 
MOSQUITO BREEDING 
Currently the fine for companies caught breeding 
mosquitoes on their property is a meagre RM500 
(USD$120). The government is now looking to in-
crease these fines as a result of the massive increase 
in dengue cases this year. So far this year to 27/Nov, 
there have been 118,416 dengue cases with 164 
deaths, compared with 48,567 cases and 118 deaths 
for the same period last year. Much of south east 
Asia has seen a similar increase in dengue cases. 
Wolbachia infected mosquitoes have been released 
at several locations in Malaysia and there are plans 
for further releases. 
Source: The Star Online (2/Dec/2019): www.thestar.
com.my/news/nation/2019/12/02/dr-lee-more-
bite-in-fines-for-companies-found-breeding-aedes-
mosquitoes 

SINGAPORE: NEW WOLBACHIA FACILITY OPENS 
A new facility to breed Wolbachia infected mosqui-
toes was opened on 2/Dec. The facility is part of the 
National Environmental Agency’s (NEA) campaign 
to reduce the burden of dengue virus in Singapore. 
The SGD$5million laboratory is expected to produce 
five million mosquitoes per week. Many processes 
are automated and includes larval counters, pupa 
sorters that can separate male and female mosqui-
toes. While the facility will be water intensive (larvae 
obviously require water), 70% of the water will be 

recycled.  
Source: CNA (2/Dec/2019): www.channelnewsasia.
com/news/singapore/wolbachia-mosquitoes-new-
facility-aedes-aegypti-dengue-12145012 

AUSTRALIA: FIRE ANTS DISCOVERED IN 
FREMANTLE 
Fire ants have become established in south 
east Queensland which has resulted in the 
initiation of a control program that has cost 
around AUD$330million and so far has failed to 
eradicate the species. It has been estimated that 
fire ants could cost the Queensland economy 
over AUD$45billion in impacts to the agricultural 
industry. For the first time, fire ants were discovered 
at Fremantle Port in Western Australia. Some six 
nests were found and destroyed. Surveys are now 
being conducted to determine the extent of the 
infestation. It is likely that the ant originated from 
outside of Australia rather than from Queensland. 
Source: ABC News (28/Nov/2019): www.abc.net.au/
news/2019-11-28/potentially-deadly-red-imported-
fire-ants-found-fremantle-port/11746174  

AIRBORNE DISPERSAL OF URTICATING HAIRS 
FROM CATERPILLARS 
Many species of caterpillars, the larvae of butterflies, 
are covered in sharp spines that can penetrate hu-
man skin causing irritating rashes. If digested, the 
hairs can even cause abortions to occur in horses. 
One species, Ochrogaster lunifer, commonly known 
as the processionary caterpillar is well known for 
mass outbreaks of urticarial rashes, resulting in 
schools and pre-schools being closed down in Aus-
tralia. Recently researchers found that airborne setae 
can easily travel 100m from high caterpillar activity 
and may even travel several kilometres with the 
wind [SLD: we often receive reports of mysterious 
rashes with no obvious cause found. Perhaps this 
could be one of the factors.] 
Source: Journal of Insect Science (29/Nov/2019): 
https://academic.oup.com/jinsectscience/arti-
cle/19/6/6/5634379 

SINGAPORE: DENGUE CASES RISE FIVE-FOLD 
FROM LAST YEAR 
According to the National Environmental Agency 
(NEA) in Singapore, dengue cases are up five-fold 
from last year. From the start of the year to mid-
November there were over 14,600 dengue notifica-
tions. There are still 76 dengue active areas and a 
Red Dengue Alert as been issued in Jurong West. 
There are concerns that cases could still spike 
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towards the end of the year. Residents are being 
advised to cover floor traps and toilet bowls before 
travelling overseas, and that they should ask neigh-
bours to check their property regularly for stagnant 
water. Over 700,000 inspections have been under-
taken by NEA staff, identifying almost 12,000 mos-
quito breeding habitats. Around 6,300 enforcement 
notices were issued by NEA staff to property owners 
over mosquito breeding. 
Source: The Strait Times (28/Nov/2019): www.
straitstimes.com/singapore/dengue-cases-rise-five-
fold-from-last-year-nea-advises-public-to-mosquito-
proof-homes 

REPELLENTS ARE LESS EFFECTIVE AGAINST 
MOSQUITOES CARRYING PATHOGENS 
In a recent review of the literature, researchers 
reported that pathogens modify the behaviour 
of mosquitoes, such that they are less affected by 
repellents. In fact on average, infected mosquitoes 
are 62% less likely to be repelled. Older infected 
mosquitoes are even more likely not to be impacted 
by repellents. It was suggested that future studies 
on repellents should include pathogen infected 
mosquitoes, as these represent the most dangerous 
mosquitoes and are the ones which we are aiming 
to repel the most. 
Source: Journal of Medical Entomology (22/
Nov/2019): https://academic.oup.com/jme/advance-
article/doi/10.1093/jme/tjz209/5625145 

INDIA: KOLKATA TO USE DRONES AGAINST 
MOSQUITOES 
Kolkata Municipal Council is looking to use drones 
in its war against mosquitoes. The drone will take 
images of potential mosquito habitats and even 
spray insecticides. The drone will be especially useful 
on roof tops where access is extremely difficult, and 
in abandoned buildings and closed factories that are 
locked and largely inaccessible.  
Source: Deccan Herald (22/Nov/2019): www.
deccanherald.com/national/east-and-northeast/
kolkata-municipal-to-kill-mosquito-using-drone-
report-778774.html

AUSTRALIA: THE FIGHT AGAINST BAIRNSDALE 
(BURULI) ULCER 
In the region of the Mornington Peninsula, south of 
Melbourne, a mysterious fleshing-eating ulcer has 
been increasingly affected residents in the region. 
The ulcer is caused by a bacteria, Mycobacteria, 
and the condition was originally called ‘Bairnsdale 
Ulcer’ after the location where the first patients 

were recognized. There are many questions about 
how it is spread – some believe that it is through 
the bite of mosquitoes. Initially some in the region 
were promoting widespread insecticide treatments, 
however as this would kill a lot of non-target 
species, including honey bees, the idea was roundly 
criticised and subsequently dismissed (SLD: and 
rightly so!). Now the strategy adopted is source 
reduction and experts will go house to house, 
to educate residents on how to avoid mosquito 
breeding. This will be just one component of a larger 
study to investigate the disease in the region. 
Source: Mornington Peninsula The News (18/
Nov/2019): http://www.mpnews.com.
au/2019/11/18/ulcer-fights-new-tactic/  

DENGUE UPDATE FOR 2019 
Afghanistan: the first case was detected in a traveller 
from India. 
Bangladesh: 97,801 cases with 251 deaths to 10/Nov. 
Japan: 2 local cases, the first since 2014. 
India: 67,377 cases and 48 deaths to 22/Oct. 
Indonesia: 110,921 cases to 1/Nov. 
Laos: 37,000 cases and 74 deaths to 14/Nov. 
Malaysia: 108,800 cases with 154 deaths to 30/Oct. 
Maldives: 4,420 cases. 
Micronesia: 826 cases to 15/Oct. 
Nepal: 4,426 cases up to 11/Oct, with 3 deaths. 
Pakistan: there has been a record high number with 
44,000 cases and 66 deaths to 6/Nov. 
Philippines: 371,717 cases and 1,407 deaths to 19/
Oct. 
Sri Lanka: there have been 65,583 cases and 80 
deaths to 8/Nov. Colombo (14,033), Kalutara (6,109) 
and Kandy (5,403) were the most affected regions. 
Taiwan: 100 local cases to 9/Nov (458 imported 
cases). 
Thailand: 102,510 cases and 110 deaths to 15/Oct. 
Vietnam: 200,000 cases and 50 deaths to 1/Nov. 
Total for the above: 1,215,484 cases and 2,243 
deaths.  
Sources: ProMED Digest (18/Nov/2019), Vol. 89(49) 
and Outbreak News Today (17/Oct/2019), http://
outbreaknewstoday.com/thailand-dengue-cases-
top-100k-250-additional-chikungunya-cases-
reported-21520/ 

INDIA: WOMAN ASSAULTS HUSBAND OVER 
MOSQUITOES 
A woman in Ahmedabad was upset that her 
husband could not control the mosquitoes in their 
home. She became very upset after mosquitoes 
started to bite her while asleep. And so the wife 
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attacked the man with a pestle from the kitchen. His 
daughter then joined in the action with a wooden 
bat that is used to clean clothes. Neighbours heard 
the ruckus and saved the man, who required several 
stitches above the eye. 
Source: MirrorNowNewss (14/Nov/2019): www.
timesnownews.com/mirror-now/crime/article/
ahmedabad-woman-assaults-husband-after-he-
fails-to-curb-mosquito-menace/515452

CHIKUNGUNYA UPDATE FOR 2019 
India: 343 cases to end of Sep/2019/ 
Myanmar: 97 cases to 21/Sep. 
Taiwan: 96 cases to 5/Oct, 21 locally acquired. 
Thailand: 9,085 cases to 9/Nov. 
Source: ProMED-ahead Digest (13/Nov/2019), Vol. 
88(21).

INDIA: SCRUB TYPHUS OUTBREAK 
Around 90 cases of scrub typhus have been 
reported from Nagpur, with 15 deaths and a number 
of people seriously ill. Scrub typhus is caused by a 
rickettsial bacteria and transmitted via various mite 
species. Symptoms include fever and rashes. Around 
30% of clinical infections will be lethal, however 
the disease is readily treatable with antibiotics if 
administered early in the disease. 
Source: ProMED-ahead (11/Nov/2019), Vol. 88(8).

FIRST CASE OF SEXUALLY TRANSMITTED 
DENGUE VIRUS 
Some viruses that are transmitted by mosquitoes 
can also be passed on through sexual intercourse. 
The most well–known of these is Zika virus, which 
can cause abnormalities in the developing embryo. 
Thus health authorities recommend the use of 
condoms when the male partner has been to a Zika 
endemic area, particularly if the woman is pregnant. 
Recently the first ever case of sexually transmitted 
dengue virus was reported, and this was from Spain. 
A 41-year-old man contracted dengue in Madrid 
after having sex with his male partner who acquired 
dengue from Cuba. The 41-year-old man developed 
symptoms some ten days after his partner. The virus 
was later found in the seminal fluids of both men. 
Source: The Telegraph (10/Nov/2019): www.
telegraph.co.uk/news/2019/11/08/first-sexually-
transmitted-dengue-case-confirmed-spain/

ZIKA VIRUS UPDATE FOR 2019 
Malaysia: first case since 2016. 
Singapore: 4 locally acquired cases. 
Taiwan: 2 imported cases for this year. 

Thailand: 7,481 cases to 22/Sep. 
Source: ProMED-ahead Digest (9/Nov/2019), Vol. 
88(13).

AUSTRALIA: HIGH LEVELS OF INSECTICIDE 
FOUND IN BARRIER REEF 
Australian scientists have blasted the insecticide 
regulatory authority, the Australian Pesticides and 
Veterinary Medicines Authority (APVMA), for not 
doing enough to protect the Australian Great Barrier 
Reef from insecticide pollutants. Most extraordinary, 
chemicals such as Atrazine have been detected, 
which is a herbicide that is banned in 60 countries. 
Thus the claims are that the APVMA is failing to 
prevent the reef from being exposed to agricultural 
chemicals. Over 50 different pesticides have been 
detected in the reef and the highest rates are in 
areas close to agriculture. Many pesticides that 
are banned overseas are still used here and such 
products take a long time to be reviewed in this 
country. 
Source: The Guardian (7/Nov/2019): www.
theguardian.com/environment/2019/nov/07/
great-barrier-reef-scientists-find-banned-pesticides-
and-blast-chemical-regulator?CMP=Share_iOSApp_
Other 

PAKISTAN: RECORD HIGH NUMBER OF DENGUE 
CASES 
A record high number of people have contracted 
dengue virus in Pakistan with an estimated 44,000 
cases and 66 deaths. Officials claim it is a result 
of heavy rains coupled with high temperatures. 
The previous record was 27,000 cases in 2011. The 
highest number of cases has come from Islamabad. 
Source: Aljazeera (7/Nov/2019): www.aljazeera.com/
news/2019/11/record-high-44000-dengue-cases-
reported-pakistan-191106142929783.html

CLIMATE EMERGENCY DECLARED! 
Some 11,000 scientists from across the world 
have declared that we are currently in a climate 
emergency. It is claimed that climate change is 
“accelerating faster than most scientists expect” 
and that “scientists have a moral obligation to 
clearly warn humanity of any catastrophic threat”. A 
number of nations including the UK, Scotland and 
Ireland have declared a “climate change emergency”. 
Sadly in Australia, this motion was voted down 
[SLD: demonstrating what a lot of selfish and pig-
ignorant leaders we currently have in this country]. 
Now more than 400,000 Australians have signed 
a petition urging government to take action on 
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climate change. 
Source: ABC News (6/Nov/2019): www.abc.net.au/
news/2019-11-06/climate-change-emergency-
11000-scientists-sign-petition/11672776 

REPELLENTS HIDE HUMAN ODOURS 
There has been much debate on how repellents 
such as DEET prevent the user from being attacked 
by biting arthropods such as mosquitoes. New 
research has shown that repellents mask human 
odours preventing receptors on the mosquito from 
triggering and recognising that a tasty meal is 
nearby.  
Source: Current Biology (4/Nov/2019): www.cell.com/
current-biology/fulltext/S0960-9822(19)31167-4?_re
turnURL=https%3A%2F%2Flinkinghub.elsevier.com
%2Fretrieve%2Fpii%2FS0960982219311674%3Fsho
wall%3Dtrue

INDIA: FOGGER BURNS WOMAN 
In Ahmedabad, India, a 50-year old woman claimed 
she was burned by the vapour from a mosquito 
fogging machine. Apparently the woman was told 
to stay away from the machine but did not heed 
the warning, which then resulted in minor burns. 
[SLD: It is hard to believe that a pest manager would 
use a fogger when people are about – clearly more 
training is required.] 
Source: The Indian Express (2/Nov/2019): https://
indianexpress.com/article/cities/ahmedabad/
ahmedabad-gujarat-mosquito-fogging-machines-
vapour-burns-woman-6098707/ 

INDIA: ONGOING MALARIA PROBLEMS 
Around 76 new cases of malaria have been reported 
in the one week in the nations’ capital of Delhi, 
bringing the total for the year to 535. The Chief 
Minister for the region has appealed to the residents 
to spend 10 minutes every Sunday in ensuring 
that no mosquito breeding was occurring on their 
property.  
Source: ProMed Digest (1/Nov/2019), Vol. 89 (6).

JAPAN: COLLAPSE OF FISHERIES LINKED TO 
INSECTICIDE USE 
Scientists in Japan are linking the collapse of 
fisheries to the uncontrolled use of insecticides. 
It was found that following the introduction of 
neonicotinoid pesticides to rice paddies, there was 
an immediate decline in insects and plankton life in 
a large lake. What followed was a collapse the local 
fish population. Annual catches of one species of 
fish known as ‘smelt’ fell by 90% in the decade after 

the neonicotinoids began to be used. It appears that 
the neonicotinoids can affect entire food chains. 
In recent years, neonicotinoids have also been 
linked to decline in bee numbers. Clearly the use of 
these pesticides in agriculture needs to be carefully 
reviewed. 
Source: The Guardian (1/Nov/2019): www.
theguardian.com/environment/2019/oct/31/
fishery-collapse-confirms-silent-spring-pesticide-
prophecy?CMP=Share_iOSApp_Other 

GUAM: RISE IN DENGUE CASES 
Dengue cases in Guam have risen to 16, with 10 of 
these being locally acquired. The first case of locally 
acquired dengue cases for 75 years occurred this 
year in September. The cases highlight concerns 
about other potential mosquito-borne diseases. 
Locals are being encouraged to use repellents and 
ensure that mosquitoes are not breeding on their 
property. 
Source: The Guam Daily Post (27/Oct/2019): www.
postguam.com/news/local/concerns-about-
mosquito-borne-diseases-heightened-following-
local-dengue-cases/article_e1cf2f4c-f3c6-11e9-9a9f-
b7f30d6082f1.html 

BED BUG LITIGATION ON THE RISE IN THE US 
Litigation involving bed bugs in the US is on the rise, 
with several multi-million dollar court settlements 
in recent years. One of the most successful bed bug 
lawyers is Brian Virag from California. This year alone, 
Brian has filed more than 50 new lawsuits, which 
have been against hotels, apartment buildings, 
and furniture rental companies. He has even 
trademarked the slogan, “When the bed bugs start 
biting, we start fighting” to provide hope to bed bug 
victims. Brian is now in a case against Disneyland 
Hotel. 
Source: Cision (23/Oct/2019): www.prnewswire.com/
news-releases/bedbugs-have-reached-epidemic-
proportion---50-new-bedbug-lawsuits-filed-by-my-
bed-bug-lawyer-in-2019-300943570.html 

INDIA: BED BUGS ON BUSES 
Passengers travelling during the Deepavali holidays 
are raising concerns about bed bugs in sleeping 
coaches. Buses between North Karnataka and 
Hyderabad-Karnataka region have a history of 
complaints about bed bugs. According to the bus 
company’s General Secretary, Mr Sadananda Chatra, 
in relation to the bed bug problem states that, “…
we are helpless, no matter how much we clean, the 
problem remains unsolved...” [SLD: a rather defeatist 
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attitude when so much can be done to stop these 
insects.] 
Source: AsiaNet Newsable (21/Oct/2019): https://
newsable.asianetnews.com/video/india/deepavali-
holiday-trip-beware-your-weekend-journey-may-be-
riddled-with-delays-bed-bugs-pzq6ky 

INDIA: OVER 1,500 REQUESTS FOR MOSQUITO 
CONTROL IN 10 DAYS 
With the rising number of dengue cases in 
Ahmedabad, India, requests for vector control to the 
municipal body have increased dramatically. In the 
first 10 days of October, there were 1,596 requests 
for fogging and other vector control activities. Most 
requests have come from the west of the city. In 
September, there were 2,231 such requests. 
Source: The Times of India (14/Oct/2019): https://
timesofindia.indiatimes.com/city/ahmedabad/
in-10-days-mosquitoes-breed-1596-citizen-pleas/
articleshow/71571590.cms 

INDIA: 12,000 MOSQUITO NOTICES ISSUED 
In Chandigarh, India, over 12,000 notices were 
issued over the last two months to people failing to 
ensure that no mosquitoes were breeding on their 
property. This included 158 fines to people who did 
not comply with the order. This season 71 cases of 
dengue have been reported compared with 205 last 
year, showing that the active policing of mosquito 
breeding by the Government is reducing disease 
cases. 
Source: HindustanTimes (14/Oct/2019): www.
hindustantimes.com/cities/mosquito-breeding-
areas-not-cleared-12-000-notices-issued-158-fined-
in-chandigarh/story-wTSe2IApO801j8J24x3IeK.html 

SCAMMER CAUGHT OUT WITH FAKE BED BUG 
IMAGE 
In the US, a woman who purchased a second hand 
couch claimed that it was infested with bed bugs 
and requested a return of her payment. The seller 
asked for some images of the alleged infestation 
and, what was sent, was indeed an image of a bed 
bug with eggs. However, suspicions were aroused 
with the image as it appeared the shot was taken 
from inside a wall, rather than from the couch. Thus 
the seller undertook a reverse image search (quite 
easy to do) and found the image on a pest control 
companies’ web site. This was then forwarded to the 
buyer, with the words “nice try!” (SLD: I think I would 
have added a few more words at the end!) 
Source: Distractify (14/Oct/2019): www.distractify.
com/p/bed-bug-scammer 

SINGAPORE: FURTHER WOLBACHIA RELEASES 
AHEAD 
The third phase of Singapore’s Wolbachia program 
has been highly successful, achieving a 90% reduc-
tion in Aedes aegypti populations. This has encour-
aged authorities to continue with the program, 
which is now in its fourth phase. Further releases of 
Wolbachia-infected male mosquitoes will be under-
taken in Nee Soon East and Tampines West during 
November. Future release will be undertaken by 
drone [SLD: note this form of Wolbachia being used 
in Singapore is different to that used in Australia, 
as mentioned in the story below. The Singapore 
strain of Wolbachia requires that infected males are 
constantly released forever more, whereas the strain 
used in Northern Queensland requires only a few 
releases. There are questions over the sustainability 
of programs when mosquito releases are constantly 
required.] 
Sources: CNA (7/Oct/2019): www.channelnewsasia.
com/news/singapore/wolbachia-mosquitoes-nea-
study-nee-soon-tampines-phase-4-11976366 and 
The Strait Times (8/Oct/2019): www.straitstimes.com/
singapore/environment/nea-to-test-releasing-mos-
quitoes-via-drones 

ANTS IGNORE TICKS 
When a tick drops off an animal after fully engorg-
ing on blood, you would think that this miniature 
blood pudding would be a tasty meal for the great 
scavengers of the world: ants. A group of research-
ers in the US testing the attractiveness of ticks to fire 
ants in comparison with other baits, by placing the 
ticks and the baits onto the fire ant nests, and most 
extraordinarily, the ants completely ignored the 
ticks. The only way for the ants to take any interest in 
the ticks was to puncture the body so that the blood 
leaked out. Interestingly, when the ticks were placed 
onto a nest of red harvester ants, the ants saw them 
as foreign objects and simply removed them from 
the nest. Ticks are well known to release a range 
of compounds and clearly some of these mask the 
presence of the tick from ants. Could these com-
pounds be used for the control of ants in the future? 
Source: Entomology Today (3/Oct/2019): https://
entomologytoday.org/2019/10/02/how-ticks-hide-
plain-sight-predatory-fire-ants/ 

US: MORE BED BUGS FOUND IN PUBLIC TRANS-
PORT 
In Pittsburgh, USA, a well-known scenic railway that 
dates back some 142-years, called the ‘Duquesne 
Incline’, was reported to be infested with bed bugs. 
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One woman claims she received over 100 bites while 
riding the railway. As a consequence, the incline will 
be shut for treatment [SLD: sadly in the US, little is 
being done to control bed bugs in socially disad-
vantage housing, as a consequence this group has 
become the reservoir for bed bugs in society. The US 
should serve as a model for how not to control bed 
bugs in society – we need to provide financial sup-
port for those who are not able to afford manage-
ment of this difficult to control pest, even to protect 
the rest of society.] 
Source: radio.com (2/Oct/2019): https://kdkaradio.
radio.com/articles/duquesne-incline-closed-treat-
bed-bugs 

LONG DISTANCE DISPERSAL OF MALARIA MOS-
QUITOES IN AFRICA 
Malaria cases occur in locations where water is 
absent for prolonged periods, even up to 8 months. 
Thus the suggestion was that Anopheles, the malaria 
mosquito, must be capable of travelling long dis-
tances. Researchers in Africa sampled mosquitoes 
between 40 and 290m above ground level. A num-
ber of mosquito species were collected at elevated 
heights, including the main malaria vector, Anoph-
eles coluzzii. It was estimated that some mosquitoes 
are being carried up to 300km over nine hours. Such 
information has important implications when it 
comes to the control of malaria. 
Source: Nature (2/Oct/2019): www.nature.com/ar-
ticles/s41586-019-1622-4 

AUSTRALIA: DENGUE VIRTUALLY ELIMINATED IN 
FAR NORTH QUEENSLAND 
Some years after the intracellular bacteria, Wolba-
chia, was introduced into the local of population of 
Aedes aegypti mosquitoes, scientists are now claim-
ing that Dengue has been virtually eliminated in 
Far North Queesland (FNQ). Wolbachia is not nor-
mally present in these mosquitoes and the strain 
introduced into the population does not kill them 
directly, but helps stop the transmission of dengue 
virus. In FNQ, dengue is not endemic, but is regularly 
introduced via travellers coming from nations where 
the virus normally resides. This pilot program paves 
the way for the introduction of Wolbachia in mos-
quito populations where the virus is highly endemic. 
Source: ABC News (27/Sep/2019): www.abc.net.au/
news/2019-09-27/dengue-fever-virtually-eradicat-
ed-from-far-north-queensland/11555792 

VIETNAM: WOLBACHIA INFECTED MOSQUITOES 
RELEASED TO CONTROL DENGUE VIRUS 
Dengue cases in Southeast Asia are on the increase 
for numerous reasons, from increasing urbanization 
to increased temperatures with global warming. 
One means of stopping dengue transmission is by 
the release of Wolbachia infected Aedes aegypti, the 
mosquito responsible for spreading the virus. The 
first releases of Wolbachia mosquitoes were highly 
successful, which occurred in northern Australia 
around Cairns, stopping local dengue transmis-
sion. Last year Wolbachia-infected mosquitoes were 
released in Vinh Luong and dengue cases are down 
by 86%. This year alone there have been 670,000 
people infected and more than 1,800 died in South-
east Asia from dengue virus. Further releases in 
Vietnam are planned and a release in Malaysia is 
mentioned below. 
Source: Japan Times (13/Sep/2019): https://www.
japantimes.co.jp/news/2019/09/13/asia-pacific/
science-health-asia-pacific/dengue-vietnam-mos-
quitoes-resistant/#.XX2Q-mZS82w 

AUSTRALIA: FIRST EVER STUDY EXAMINING 
REPELLENTS AGAINST THE AUSTRALIAN PA-
RALYSIS TICK 
The Australian paralysis tick, Ixodes holocyclus, as 
the name suggests can induce paralysis, which can 
occur in both humans and companion animals. The 
tick is also responsible for severe allergic reactions 
(and occasional death) and for Mammalian Meat 
Allergy. It can also transmit rickettsial pathogens 
that cause Queensland Tick Typhus. To date there 
has been no published data on the effectiveness of 
repellents against this tick species. Research under-
taken at Westmead Hospital in Sydney [SLD: in my 
laboratory!] in collaboration with colleagues from 
Thailand, showed that separate formulations of 
DEET, lemon eucalyptus, and picaridin repelled 84% 
of ticks for over four hours. Two spatial repellents 
were also tested, one containing metofluthrin and 
the other allethrin, and neither had any effect on tick 
mortality in the field. 
Source: Austral Entomology (5/Sep/2019), https://on-
linelibrary.wiley.com/doi/full/10.1111/aen.12420 

HEAD LICE RECOGNIZE HEAD OVER FOOT 
ODOUR 
Researchers from Argentina attempted to determine 
if the head lice, Pediculus capitis, could distinguish 
odours from different parts of the body. It was found 
that the head lice were highly attracted to volatile 
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compounds from human hair, but showed no prefer-
ence to odours from other parts of the body. Such a 
behavior allows the insects to orientate themselves 
towards their preferred habitat; the human head. 
Source: Journal of Medical Entomology (5/Sep/2019): 
https://academic.oup.com/jme/article-abstract/56/5
/1204/5488727?redirectedFrom=fulltext 

PAKISTAN: INSECTICIDE RESISTANCE IN THE 
MALARIA VECTOR, ANOPHELES SUBPICTUS 
Anopheles subpictus is a malaria vector in southeast 
Asia and insecticides are the main method of control 
for this species. Mosquitoes of this species were 
collected from Kasur in Pakistan, and subjected to 
a World Health Organization bioassay to check for 
resistance. The organochloride, DDT, along with 
the pyrethroids deltamethrin and permethrin were 
assayed. Significant resistance was demonstrated 
against all three compounds and biochemical 
analysis demonstrated elevated levels of metabolic 
enzyme activity that is likely to be contributing to 
the resistance.  
Source: Medical and Veterinary Entomology (3/
Aug/2019): https://onlinelibrary.wiley.com/doi/
abs/10.1111/mve.12367 

GRAPHENE TO COMBAT MOSQUITO BITES 
Graphene is sometimes called a ‘super material’. It 
is the thinnest known material at one atom thick. 
What is special is its strength, being some 200 times 
stronger than steel. Researchers in the US have 
found that Graphene blocks the signals that mosqui-
toes use to detect us. Furhermore, mosquitoes are 
unable to bite through the substance. The potential 
for Graphene-lined clothing is real and could act as a 
chemical-free mosquito repellent. 
Source: Create (3/Sep/2019), https://www.create-
digital.org.au/repelling-mosquitoes-graphenes-
stable-abilities/ 

US: TRUMPED BY BED BUGS! 
Recently, accusations of bed bugs have emerged at 
Donald Trump’s property, Doral Golf Club in Miami. 
However, he tweeted that this was all fake news 
and a “Radical Left” plot by the Democrats to spread 
rumours. The only problem, according to media 
reports, was that the property has had bed bugs and 
was sued over the insects. Eventually the Golf Club 
came to a legal settlement over the bed bugs. Thus 
it appears that Donald was Trumped by the Facts!  
Source: Law & Crime (27/Aug/2019), https://lawa-
ndcrime.com/high-profile/trump-claims-doral-

bedbugs-nasty-rumor-despite-2017-legal-settle-
ment-over-bedbugs/ and https://lawandcrime.com/
high-profile/trump-resort-looking-to-settle-bed-
bug-lawsuit-before-inauguration/ 

AUSTRALIA: MOSQUITO SPRAYING HALTED TO 
PREVENT BURULI ULCER 
Buruli ulcer is a type of wound that does not heal 
readily. They can remain open and weeping for 
months to years. An outbreak of Buruli ulcer is oc-
curring in southeastern Australia, near the capital of 
Victoria, Melbourne, in the Mornington and Bel-
larine peninsulas. It is thought (yet not comprehen-
sively proven) that the bacteria that causes the ulcer 
is spread via the bites of mosquitoes. A mosquito 
spraying trial was set to commence in October, to 
see if this would reduce the incidence of Buruli ulcer 
in the area. However, this was a controversial plan as 
many correctly believed that this would affect bees 
and other insects. A petition against the spraying 
was signed by more than 16,000 people [SLD: non-
directed pest control like this proposal seems like a 
very strange strategy and reminiscent of past prac-
tices. I can fully understand the objections raised.] 
Source: The Age (14/Aug/2019): https://www.
theage.com.au/national/victoria/buruli-ulcer-
mosquito-spray-trial-halted-amid-pesticide-bee-
concerns-20190814-p52h59.html 

ANIMAL RIGHTS ACTIVIST PLEADS: DO NOT 
KILL MOSQUITOES! 
An animal rights activist from France is telling peo-
ple not to kill mosquitoes and let them bloodfeed. 
He notes that the mosquitoes are just trying to ob-
tain blood to produce babies; which is no different 
to humans killing animals to survive. He does admit 
that you should not be bitten in Africa, to avoid ma-
laria, but urges people to use repellents if they wish 
to avoid bites. Other animal rights groups cannot 
agree with this view, particularly as mosquitoes are 
responsible for killing millions of people annually.  
Source: Mashable SE Asia (7/Aug2019): https://sea.
mashable.com/science/5409/an-animal-rights-
activist-says-you-should-let-mosquitoes-suck-your-
blood-and-not-kill-them

YEMEN: SUCCESS! LYMPHATIC FILARIASIS 
ELIMINATED 
After two decades of attempting to eliminate the 
horrible mosquito-borne disease, lymphatic filaria-
sis, which cause major disfigurement, a successful 
outcome has been achieved. The Global Alliance to 
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Eliminate Lymphatic Filariasis stated in early August 
that the condition was eradicated and Yemen is now 
the second country in the eastern Mediterranean 
region to achieve this goal. The successful elimina-
tion has revolved around a strategy encompassing 
mass drug administration, patient management, 
and prevention of the disease. The disease is caused 
by infection with nematode worms that block the 
lymphatic system causing swelling, pain and social 
stigma. 
Source: ProMED Digest (2/Aug/2019), Vol. 85(11).

PHILIPPINES: WARNINGS OF FAKE REPELLENTS 
The Department of Health-Center for Health De-
velopment in Western Visayas is warning the public 
of the growth of fake repellents in the market. It is 
important that users look for the FDA approval on 
the label. An increase in the sales of repellents has 
occurred due to major dengue activity. 
Source: Panay News (28/Jul/2019): https://www.
panaynews.net/public-warned-vs-fake-mosquito-
repellent/ 

WEARABLE BED BUG REPELLENT 
RxBioLabs has produced a bed bug repellent which 
the company claims is the first developed specifi-
cally against this insect. The product is called Cimex-
iShield, unfortunately the company is not clear on 
what the active ingredients are and there has been 
no independent efficacy testing to verify claims of 
efficacy. 
Source: Digital Journal (27/Jul/2019): http://www.
digitaljournal.com/pr/4393192 

CHINA: MOSQUITOES ERADICATED ON TWO 
ISLANDS 
In a period of two years, Aedes albopictus has been 
eradicated from two islands in the Chinese city 
of Guangzhou. This is an aggressive biting mosquito 
that can transmit a range of viral pathogens. A 
two pronged strategy was used to combat the 
mosquitoes including the release of Wolbachia 
infected mosquitoes, which prevents the eggs 
hatching. Secondly, a sterilization process was 
used via application of radiation to laboratory bred 
mosquitoes. When the males mate, the females 
cannot lay fertile eggs, as they only mate once. 
Source: Science Alert (24/Jul/2019): https://www.
sciencealert.com/scientists-effectively-wipe-out-
mosquito-populations-of-two-chinese-islands-in-
just-two-years 

INDIA: WATER COOLERS THE MOST COMMON 
BREEDING LOCATION IN GURUGRAM 
Following a spike in dengue cases in the Indian 
city of Gurugram, a survey was conducted in 5,000 
premises to determine where mosquitoes were 
breeding on properties. Surprisingly, water coolers 
were the most common location where mosquitoes 
were breeding in homes, with 38% of the homes 
having active breeding in the coolers. Other 
common breeding locations included water tanks 
and open pits around houses. Such surveys will help 
target more effective mosquito control programs. 
Source: The Hindustan Times (21/Jul/2019): 
https://www.hindustantimes.com/gurgaon/
most-common-mosquito-breeding-spot-in-
gurugram-homes-is-water-cooler-survey/story-
zoTs0Lyw44vnWwQfr6GUNL.html 

MALAYSIA: WOLBACHIA RELEASE IN KUALA 
LUMPUR TO COMBAT DENGUE 
The Health Ministry of Malaysia has just approved 
the release of Wolbachia infected Aedes aegypti 
to combat dengue virus in Kuala Lumpur. The 
first releases of Wolbachia infected mosquitoes 
occurred in northern Australia and has resulted in a 
dramatic decline in dengue virus. Last year a release 
occurred in Selangor and dengue cases reduced by 
up to 80%.  This project is supported by the Gates 
Foundation. 
Source: The StarOnline (8/Jul/2019): https://www.
thestar.com.my/news/nation/2019/07/08/tainted-
mozzies-to-help-fight-dengue/ 

IMPROVING THE COLLECTION EFFICACY OF 
AEDES AEGYPTI TRAPS 
Monitoring population numbers of the dengue 
vector, Aedes aegypti, is important to help assess 
potential health risk associated with this mosquito 
species. Traps are used to establish threshold 
levels for when control interventions are required. 
Researchers from the Egypt, China and Florida, 
modified the OOZZero trap by adding sticky 
paper to improve trap efficacy. The unmodified 
trap captured 0.79 mosquitoes per trap, and with 
the addition of the sticky paper, captured 40.00 
mosquitoes per trap. Improving the sensitivity of 
traps leads to a more effective monitoring system, 
and acts as a better early warning system that can 
alert to more serious pest problems.  
Source: Journal of the American Mosquito Control 
Association (Jul/2019), https://mosquito-jamca.org/
doi/pdf/10.2987/19-6818.1 
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MEMBERSHIP FORM
Become a member of the MCAA (or renew) by filling out the form below or online at:

https://mcaa.org.au/member/become-a-member/#join

Annual Membership Fees (AUD$, GST inc.)

  Individual: $50          Student: $30         Corporate: $200

Title: Name:

Company:

Address:

Email: Phone/Fax:

Payment
Please send a cheque or money order payable to the Mosquito Control Association of 
Australia Inc, pay by direct debit, or provide credit card details. Payments from foreign 
locations should be in Australian dollars.

 MASTERCARD          VISA         BANK TRANSFER

Cardholder’s Name:   
    
Amount:   Expiry Date:   Signature:

MCAA Inc. Banking Details: Bank of Queensland. BSB 124-025. Account 10236016 
Return to: MCAA Treasurer, MCAA Inc., PO BOX 5052, GCMC  QLD  9726, Australia

https://mcaa.org.au/member/become-a-member/#join
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ADVERTISING SPECIFICATIONS

Supply as High Resolution PDF of finished art
Colour: RGB , No bleed or crop marks

FULL PAGE ADVERTISEMENT: $550 (GST inc)
Size:     273mm x 208mm

HALF PAGE ADVERTISEMENT: $350 (GST inc)
Size:     136mm x 208mm

Advertising enquiries:
Peter Neville  

Peter.Neville@health.wa.gov.au

Editorial enquiries and article submissions:
Stephen Doggett

Stephen.Doggett@health.nsw.gov.au

Disclaimer: Mosquito Bites magazine is a publication of the Mosquito Control Association of Australia 
(MCAA) Inc. The magazine is intended to keep interested parties informed on matters as they relate to 
mosquitoes and their management, and arthropod pests of medical importance. All rights reserved. 
The MCAA Inc. has not tested any of the products advertised or referred to in this publication, nor 
verified any statements made in any of the advertisements or articles. The MCAA Inc. does not warrant, 
expressly or implied, the fitness of any product advertised or the suitability of any advice or statements 
contained in the magazine. Opinions expressed in this publication are not necessarily the opinions or 
policies of the MCAA Inc.
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New Story, New Research, New 
Product, New Event, New Ideas?
Then why not share all this new stuff with the rest of the World!
Contributions to Mosquito Bites are welcome!

AIMS AND SCOPE
Mosquito Bites is published twice yearly and aims 
to provide high quality, science based information 
pertaining to mosquitoes and their management, along 
with information on arthropods of medical importance.

Submissions may include: original articles based on 
new research; new products; new events; conference 
reviews; news items; opinion pieces; stories on industry 
icons; tributes to past colleagues; book reviews; 
general articles on biting arthropods, pest science, or 
pest management; and articles relevant to new laws, 
regulations or other legal issues relevant to the industry. 

CONTRIBUTION GUIDELINES
Contributions are to be in Microsoft Word. DO NOT 
EMBED IMAGES, send as separate files (see below). For 
conference flyers, announcements and advertisements, 
PDF format is acceptable.

CONTRIBUTION FORMAT
Title (3-10 words): provide a succinct but eye catching title.

Summary: provide a short summary of the submission 
in no more than 20 words

Authors: list authors by First name, Surname, include 
middle name/s as initials. Please also include title, affili-
ation and email if you wish to be contacted. The affilia-
tions will appear at the end of the formatted submission. 
Provide a head shot of the authors, or the main author if 
there are multiple.

Body of text: 600-3,000 words. Please include 
subheadings. 

Tables: if possible, avoid using tables.
References: avoid references, this is a magazine and not 

an academic journal! 
Images and Figures: (as noted above, do not embed in 

Word files). Images are to be full colour and jpg format. 

Keep size below 5MB. Include a short caption describing 
the images/figures.

Copyright: it will be assumed that you own the copy-
right of the information and images submitted, or have 
written permissions to use these. Failure to adhere to 
international copyright laws is your responsibility. 
The Editors will only use your information and images 
for the submitted article, unless otherwise requested. 
However, articles may reappear online, in print, in other 
media, or be used for promotion.

Acknowledgments: include any potential conflict of 
interests and sources of funding (if relevant). If acknowl-
edging colleagues, include their full name, position, com-
pany or employer, city and country.

Language: English. Write in plain language and avoid 
complex scientific terms.  

Galley Proofs: for articles and larger manuscripts (of 
more than one page) a galley proof of the typeset article 
will be sent to authors for review. Please annotate the PDF 
and return to the editors within 48 hours. A nil response 
will be seen as acceptance of the manuscript.

Review: if the Editors are in doubt about the quality of a 
submission, then the manuscript may be sent for external 
review. Such reviewers will remain anonymous. 

Access and Sharing: authors are permitted to make their 
paper available on any platform, such as ResearchGate.

Publication will be at the discretion of the Editors. 
Send submissions to:

Stephen Doggett
Chief Editor, Mosquito Bites
Medical Entomology, NSW Health Pathology
Locked Bag 9001
WESTMEAD NSW 2145
AUSTRALIA
Email: stephen.doggett@health.nsw.gov.au 

mailto:stephen.doggett%40health.nsw.gov.au?subject=


www.mcaa.org.au || 121 

Swamp cartoon used with permission from Gary Clark, visit the Swamp at: 
www.swamp.com.au
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