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TO:  Chair and Directors 
             Electoral Areas Services Committee 
 
FROM: Debra Oakman, CMA 
  Chief Administrative Officer 
 
RE: Mosquito Study – Saratoga and Miracle Beach 

 
Purpose 
The purpose of this report is to present an update on the 2016 mosquito study in the Saratoga 
Miracle Beach area. 
 
Policy Analysis 
Regional districts may operate any service that the board considers necessary or desirable for all or 
part of the regional district, under section 796 of the Local Government Act. Prior to establishing any 
service a feasibility study should be conducted to determine factors such as purpose, scope and 
financing requirements. 
 
At the November 24, 2015 meeting of the Comox Valley Regional District (CVRD) board, the 
following recommendation was approved: 
 

THAT the Comox Valley Regional District commit $6,000 from the Electoral Area ‘C’ 
feasibility studies function 2016 budget to conduct an investigation into the scope of the 
Saratoga Beach mosquito problem and if required, develop options and cost estimates for 
mosquito population abatement in this area. 

 
Executive Summary 
In response to complaints received in fall 2015 regarding mosquito population levels in the Saratoga 
Miracle Beach area, the CVRD hired Current Environmental to investigate the mosquito complaints, 
quantify larval presence in local waterbodies and work with local residents on population abatement 
options. The report was completed in early 2017, and results indicate mosquito larvae populations 
below nuisance thresholds in all areas except one site adjacent to Miracle Beach Provincial Park. 
Due to this one site’s location in a sensitive salt marsh habitat adjacent to the park, alteration of the 
habitat to reduce mosquito breeding activity is not a viable option. In general, most sampled 
locations were healthy, functioning ecosystems with populations of mosquito larvae predators such 
as sticklebacks and aquatic insects.  
 
This study, when considered alongside the results of the prior study in the Point Holmes/Kye Bay 
area, does not indicate a current need for a regional mosquito abatement program.  
 
Recommendation from the Chief Administrative Officer: 
THAT staff continue to monitor nuisance mosquito complaints originating in Comox Valley 
Regional District electoral areas and assess the need for future nuisance mosquito investigations on a 
case-by-case basis.  
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Comox Valley Regional District 

 
Respectfully: 
 
D. Oakman 
 

Debra Oakman, CPA, CMA 
Chief Administrative Officer 

 
 
History/Background Factors 
In response to complaints received in late summer 2014 regarding mosquito population levels in the 
Point Holmes area, CVRD staff researched mosquito population control programs in other BC 
municipalities to identify available policy options to address this issue, as summarized in the staff 
report (link) presented to the electoral area services committee in November 2014. The Ministry of 
Agriculture identified captured adult mosquitos in this area as Aedes dorsalis, a common North 
American mosquito typically found in salt marsh areas around the Georgia Basin. CVRD staff 
worked with the Town of Comox to hire Current Environmental to investigate the mosquito 
complaints, quantify larval presence in local waterbodies and work with local residents on 
population abatement options. Their final report on the Point Holmes mosquito population 
investigation is attached as Appendix A to a November 2015 staff report (link). 
 
In fall of 2015, CVRD staff learned of similar nuisance mosquito complaints in the Saratoga Beach 
area. While the species of mosquito leading to these complaints had not been determined, the nature 
of the complaints fit the pattern of general northern migration of A. dorsalis as identified by Current 
Environmental, indicating further study of the mosquito populations was required. CVRD hired 
Current Environmental to complete a nuisance mosquito study for the Saratoga Miracle Beach 
neighborhood; the complete report is attached as Appendix ‘A’. Key points of the study are 
summarized below. 
 
The extents of the study area were determined through citizen outreach at the Saratoga and Miracle 
Beach Residents Association annual general meeting in early 2016. At this meeting, residents 
identified on a map locations where they had experienced elevated mosquito levels during the prior 
season. This information was provided to Current Environmental, who field located watercourses 
and wetlands in the areas identified by residents, and established a series of potential mosquito 
breeding habitats for larvae sampling efforts. Eight Larvae sampling events at each of 18 sampling 
locations were completed between April and August 2016, using a mosquito dipper. Sampling 
concluded when larvae counts were consistently near zero and when many of the watercourses or 
pools had dried up. 
 
Figure 1 below shows the results of the sampling efforts over the eight sampling events. As can be 
seen, only one sampling location was above the nuisance mosquito threshold. This site was located 
on a braided side channel within the Black Creek estuary that is largely stagnant, except during large 
high tides. The end of this channel is directly adjacent to Miracle Beach Provincial Park. All other 
sites had low levels of mosquito larvae, and were also characterized by healthy populations of 
mosquito larvae predators including aquatic insects and sticklebacks. 
 

http://agendaminutes.comoxvalleyrd.ca/Agenda_minutes/CVRDCommittees/EASC/03-Nov-14/c_20141029_Oakman_SR_mosquito_abatement_at_PointHolmes_CapeLazo.pdf
http://agendaminutes.comoxvalleyrd.ca/Agenda_minutes/CVRDCommittees/COW/10-Nov-15/20151104_Oakman_SR_update_mosquitoes_abatement.pdf
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Even though elevated levels of mosquito larvae appeared at only one sample location, the 
abundance of wetlands, ponds, and salt marshes in the area is a contributing factor to the high 
number of adult mosquitos in the area. Research on A. dorsalis mosquitos has shown that flight 
distance for adults can be up to 2 km from where they hatch, and even further when travelling 
downwind. It is therefore also possible that mosquitoes that hatched at the Black Creek estuary 
could travel throughout the entire Saratoga Miracle Beach area and contribute to mosquito 
complaints in this area. 
 
The study results indicate that options for mosquito control are limited due to the widespread 
sources of mosquito breeding habitat. Another factor is the most productive mosquito breeding 
habitat’s location within the sensitive salt marsh ecosystem at the mouth of Black Creek, and next to 
the boundary of Miracle Beach Provincial Park. BC Parks staff were consulted during this study 
when the sampling results of this location were available. BC Parks has confirmed that they would 
not support physical manipulation of the environment to occur within this sensitive ecosystem. The 
next best option at this location is to encourage predator control, including the installation of bat 
boxes and swallow nesting boxes in this area. Further to this, the CVRD parks department is 
planning to install three or four bat boxes as part of its development of Driftwood Marine Park. The 
mosquito study report attached as Appendix A includes in its’ appendices plans for bat boxes and 
swallow nesting boxes. 
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The report also recommends that larvae sampling efforts continue in areas where nuisance mosquito 
complaints emerge. However as there is currently no service or sustainable funding source for 
mosquito abatement staff recommend no further action at this time. If the issue of nuisance 
mosquitoes in the Comox Valley persists and becomes more widespread, the option of developing 
an integrated pest management plan could be considered as part of a work plan for a future 
mosquito abatement service. As there is no confirmed presence of West Nile Virus on Vancouver 
Island, the purpose of a mosquito abatement service would be nuisance control rather than the 
protection of public health. 
 
Recent issues in the rural areas including mosquito abatement, air quality, comfort stations, 
residential energy efficiency and sustainable transportation are all related to public and 
environmental health protection and improvement. Any consideration of establishing a service to 
deal with a single issue should consider integration of the other issues as well. An amendment of the 
scope of the existing comfort station service such that other public and environmental protection 
and improvement programs is also seen by staff as a reasonable approach to providing a greater 
level of service while utilizing existing financial resources. 
 
Options 
1. Not proceed with any further mosquito-related investigations at this time, but assess the need 

for future nuisance mosquito investigations as mosquito-related complaints emerge. 
2. Direct staff to further investigate the creation of a service to address mosquito abatement, and 

possibly other public and environmental initiatives. 
 
Staff are recommending option 1. Results of this mosquito study when considered alongside the 
prior Electoral Area B mosquito study indicate mosquito abatement on a regional scale is not 
required at this time. In the event of future mosquito-related complaints, the requirement for 
additional study can be assessed based on the nature of the complaints, within the context of the 
Kye Bay/Point Holmes and Saratoga and Miracle Beach nuisance mosquito studies. 
 
Financial Factors 
Should the board wish to further investigate options for a valley-wide mosquito abatement service, 
the table below is a summary of annual costs for nuisance mosquito abatement programs in three 
regional districts. A feasibility study would be required prior to establishment of a CVRD mosquito 
abatement service, with study funding provided by the regional feasibility studies function. 
 

Regional District Program Budget 

Fraser Valley RD up to $250,000 

Metro Vancouver $115,000 (approx) 

Okanagan-Similkameen $135,000  

 
Legal Factors 
Should the board choose to proceed with further investigating mosquito abatement in the Saratoga 
Beach area or in the entire Comox Valley, an analysis of legal implications would be required to 
determine if any unintended consequences may arise through mosquito population control activities. 
 
Sustainability Implications 
Mosquito control relates to Goal 3.7 of the Comox Valley Sustainability Strategy: Stormwater 
(rainwater) is managed to maintain the performance of watershed systems, preserve ecosystem 
health and protect groundwater. 
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Intergovernmental Factors 
During the course of this study, Current Environmental consulted with staff at BC Parks regarding 
sampling results near the boundary of Miracle Beach Provincial Park. 
 
Interdepartmental Involvement 
This report was prepared by staff from the community services branch. 
 
Citizen/Public Relations  
The request for this report originated from residents in the Saratoga Miracle Beach neighborhood. 
Many of their concerns related to the quantity and aggressiveness of the mosquitos, and some have 
expressed a concern that mosquitoes are a health issue. A summary of the study results has been 
shared with representatives of the Saratoga and Miracle Beach Residents Association (SAMBRA), 
who intend to share this information with the community at the next SAMBRA annual general 
meeting. 
 
There are actions individual homeowners can undertake to reduce mosquito populations around the 
home, including removal of water-holding containers around the property, replacing water in bird 
baths and animal troughs frequently, clearing clogged gutters, drains and ditches, and storing boats, 
canoes, wheelbarrows, and the like such that they don’t collect rainwater. There are also options 
individual homeowners can consider to encourage mosquito predator control, including the 
installation of bat boxes and swallow nesting boxes in this area. 
 
 
Prepared by:   Concurrence:  Concurrence: 
     
V. Van Tongeren  M. Zbarsky  T. Ian Smith 
     

Vince Van Tongeren, B. Sc  Michael Zbarsky, B.Sc. AScT  T. Ian Smith, MCE 
Policy and Sustainability 
analyst 

 Manager of Transit and 
Sustainability 

 General Manager of 
Community Services 

 
 
Attachment: Appendix A – Saratoga Beach and Miracle Beach Nuisance Mosquito Study Report 
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1 INTRODUCTION 

Over the summer of 2015, the Comox Valley Regional District began to receive complaints from residents about 

increased levels of mosquitoes in the Saratoga Beach and Miracle Beach region of the Comox Valley Regional 

District. In response to these complaints, the Comox Valley Regional District retained Current Environmental Ltd. 

to complete a nuisance mosquito study throughout the summer of 2016 to validate and quantify the issue of 

nuisance mosquitoes in this area. This report outlines the background study, methodology, and results of the 2016 

Comox Valley Nuisance Mosquito Study in the Saratoga Beach and Miracle Beach region. 

1.1 STUDY OBJECTIVES 

The primary objectives of the 2016 Saratoga Beach and Miracle Beach Nuisance Mosquito Study were as follows: 

a) Collect anecdotal information from concerned resident groups with regards to mosquito problem areas 

and changes experienced over the past few years in term of mosquito abundance; 

b) Complete a background review on the habitat range and behaviour of various mosquito species present in 

the area, especially the more aggressive Aedes dorsalis species; 

c) Delineate and produce a map that captures potential mosquito breeding habitat in the areas of concern; 

d) Sample mosquito larvae within the problem areas and identify water sources that had elevated numbers 

of mosquito larvae; and  

e) Provide recommendations with regards to ongoing monitoring and potential management strategies 

specific to the study area.  

2 BACKGROUND 

2.1 NUISANCE MOSQUITOES ON VANCOUVER ISLAND 

Over the past five years there has been growing concern about the recent increase in the abundance of adult 

mosquitoes observed in some of the coastal areas along the Southeast coast of Vancouver Island. Complaints first 

emerged out of the Saanich region where long time coastal residents were experiencing a sudden increase in the 

abundance and intensity of adult mosquitoes in the spring and summer months. In response to this growing 

number of complaints, the District of Central Saanich, Tsawout First Nation and the Capital Regional District 

partnered together in 2014 to launch an annual Central Saanich Nuisance Mosquito Control Program in the 

Saanich Region on Vancouver Island.
1
 

In a 2009 report
2
, The British Columbia Centre for Disease Control (BC CDC) identified four dominant genera of 

mosquito in central Vancouver Island: Culiseta, Aedes, Coquilletidia, and Culex (Culex pipiens and Culex tarsalis). Of 

these mosquito groups, Culiseta were the dominant group, and Culex were the second most dominant mosquito 

group found in samples. South Vancouver Island had comparable results, with the same groups of mosquitoes 

being dominant. However, these results from the BC CDC are generic to large areas of Vancouver Island.   

                                                                 
1 D.G. Regan and Associates Ltd. 2014. The District of Central Saanich, Tsawout First Nation and Capital Regional District Integrated Pest 
Management Program Nuisance Mosquito Control 2014 Summary Report.  
2 BC Centre for Disease Control. 2009. West Nile Virus Activity in British Columbia: 2009 Surveillance Program Results.  
<http://www.bccdc.ca/NR/rdonlyres/73AB78E6-6D61-454C-8113-512A99A59B1E/0/WNVSurveillanceresults2009v2.pdf> 
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The study completed by D.G. Regan and Associates Ltd. in 2014, which was specific to the Saanich region of 

Vancouver Island identified eight different mosquito species that were grouped into three different genera: Aedes, 

Culex, and Culiseta. Both Culex and Culiseta genera were identified as preferring a variety of brackish and 

freshwater habitats, and Aedes genera was identified as preferring salt marshes, freshwater flood and seepage 

waters. All of these species are capable of contributing to nuisance mosquito problems, with Aedes being of 

particular note owing to its aggressive activity during daytime hours. Aedes was found to be the most dominant 

species found in brackish areas of the Saanich region. 

2.2 2015 NUISANCE MOSQUITO STUDY IN THE COMOX VALLEY 

In 2015, the Town of Comox (ToC) and the Comox Valley Regional District (CVRD) partnered together in launching 

the first nuisance mosquito study in the Comox Valley. The problem areas for nuisance mosquitoes in the Comox 

Valley were initially determined based on public complaints to the Town of Comox and Comox Valley Regional 

District. Complaints primarily came from residents in the Knight Road, Kye Bay, and Lazo Road areas of the coast, 

with particular attention to the residents within 1 km of the beach at Kye Bay, and the Sieffert Farm fields. These 

areas were combined to determine the scope of the 2015 study, which spanned across a portion of the Comox 

Valley Regional District Area B, and the Town of Comox.  

Current Environmental Ltd. was retained to complete the 2015 study in these problem areas. Potential mosquito 

breeding areas within the Kye Bay/Lazo Road/Knight Road areas were delineated using aerial mapping and GPS 

technology, and mosquito larvae sampling protocols were used to determine relative mosquito abundance in the 

potential breeding areas.  

The results of the 2015 study indicated that the majority of the potential breeding sites in these areas did not show 

elevated levels of mosquito larvae, especially in cases where there were other aquatic life present. However, there 

were two areas in particular that showed elevated levels of mosquito larvae: a material storage area at a farm 

along Knight Road where pools of water had accumulated, and a brackish pond that had formed along the 

backside of a sand berm on the Kye Bay Beach. Both of these areas were characterized as harsh environments with 

direct sunlight exposure and little to no vegetation cover, and neither of these areas supported other aquatic life. 

While this study did not break down mosquitoes to the species level, anecdotal reports from residents regarding 

the aggressive daytime presence and abundance in coastal areas point strongly to mosquitoes in the Aedes genera.  

Management solutions were considered as part of the 2015 study, and it was determined that the two problem 

areas could be controlled by adapting the physical characteristics. On the farm, manmade sources of pooling water 

such as folds in large tarps, a pile of tires, and buckets were all emptied to eliminate these mosquito breeding sites. 

At Kye Bay, once the pond was deemed uninhabitable by any other aquatic life (extremely low oxygen levels, 

isolated brackish water and high temperatures), the beach was re-graded in order to limit standing water and 

allowed to re-establish with native salt marsh plant species. Residents in the entire region were also encouraged to 

set up bat boxes and sparrow nesting boxes to encourage predation of adult mosquitoes. Chemical and/or 

biological controls (i.e. treating ponds with BTi) were discouraged as these treatments can cause harm to natural 

ecosystems. Overall, the less invasive solutions used in this area seem to have improved the level of nuisance 

mosquitoes noted in the Kye Bay/Lazo Road/Knight Road region. 
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2.3 PUBLIC HEALTH CONCERNS 

There are many mosquito-borne diseases in nature, however in British Columbia, the most known human disease 

transmitted by mosquitoes is West Nile Virus. West Nile Virus was first detected in BC in 2009 in South Okanagan. 

Since then, there have only been a handful of cases in BC, most of which have occurred in the Okanagan Valley and 

one case in the Fraser Valley
3
. Mosquitoes in the Culex genus are the species that transmit West Nile Virus, which 

do exist on Vancouver Island, but they are not the most dominant genera. Apart from West Nile Virus, which is 

insignificant so far on Vancouver Island, there are currently no serious threats associated with mosquito borne 

disease on Vancouver Island. The primary motivation at the moment for establishing mosquito control programs 

on Vancouver Island is therefore the issue of nuisance and annoyance.  

2.4 LIFE CYCLE OF MOSQUITOES 

The life cycle of mosquitoes involves four stages: egg, larvae, pupae, and adult
4
. Female mosquitoes lay their eggs 

on moist soil or on the surface of water throughout the summer. Depending on the species, some eggs overwinter 

and hatch in the spring, while others hatch throughout the summer, producing multiple generations of adults. 

With a trigger of warmer temperatures and big rainfall events, larvae hatch from the eggs. Larvae, adapted for 

swimming, feed in their aquatic environments and swim to the surface to breathe through their respiratory siphon.  

Larvae transform into pupae, where their bodies prepare to emerge from the water. Pupae take on the shape of 

an inverted comma, and they do not feed in this stage of development. Pupae then emerge from the water into 

their adult life stage. From egg to adult, mosquitoes can transform as quickly as 7-10 days (for the species that 

produce several generations in one summer), or this process can take several weeks (for the spring hatching 

mosquitoes). Adult mosquitoes will mate 3-5 days after emerging from the water. Females with fertilized eggs will 

then seek blood meals, and will eventually lay their eggs. 

Mosquito eggs will hatch and larvae will survive in any pool of water that is present for a minimum of a week. With 

their siphon breathing tubes, they can survive in very poor quality habitats where other aquatic insects cannot. 

They can also survive in very small patches of water in temporarily flooded fields, car tracks on a dirt road, or any 

wetted depression.  

 

 

 

 

 

 

 

 
                                                                 
3 BC Centre for Disease Control. 2009. West Nile Virus Activity in British Columbia: 2009 Surveillance Program Results.  
<http://www.bccdc.ca/NR/rdonlyres/73AB78E6-6D61-454C-8113-512A99A59B1E/0/WNVSurveillanceresults2009v2.pdf> 
4
 Ellis, R. 2004. Health Canada, Centre for Infectious Disease Prevention and Control - Municipal Mosquito Control Guidelines. 

<http://www.bccdc.ca/NR/rdonlyres/2F7152D2-AB7F-4ED1-A48A-80DFFF97E151/0/WNv_MunicipalMosquitoControlGuidelines.pdf>.  
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3 PROJECT LOCATION 

The 2016 study focused on the Miracle Beach/Saratoga Beach region within Area C of the Comox Valley Regional 

District (CVRD). The study area stretches from the outlet of Oyster River to the north, to the outlet of Black Creek 

to the south, and includes the areas between McLarey Ave., Henderson Ave., Clarkson Ave., and Driftwood Rd. 

(Figure 1). This study area was delineated based on the areas where the CVRD were receiving a higher number of 

complaints regarding nuisance mosquitoes.  

 

Figure 1. Boundaries of the 2016 study area (in red).   

 

500 m 

=  Study Area 
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4 METHODOLOGY 

4.1 MAPPING 

One of the key starting points of this study was to put together an overview map that identified the possible 

mosquito breeding habitats located within the areas of concern. After attending meetings held by the Saratoga 

and Miracle Beach Residents' Association (SAMBRA), the Comox Valley Regional District were able to pin point the 

primary problem areas within the Miracle Beach and Saratoga Beach communities where residents reported the 

highest levels of adult mosquitoes. These meetings, in addition to other email correspondence received by the 

CVRD over the past two years, was what guided the initial scope of the 2016 study.  

Once the initial project scope was determined, Current Environmental Ltd. identified the primary watercourses 

and wetlands within the study area using available databases including CVRD iMap 2.1 Sensitive Habitat Atlas
5
 and 

iMapBC 2.0
6
. These watercourse and wetlands were then delineated in the field using a handheld GPS, and any 

other potential breeding sites that were not initially found during the background search were identified. The final 

comprehensive base map was used to guide the mosquito larvae sampling effort.  

4.2 SAMPLING 

Once a base map of the possible breeding areas for mosquito larvae was established, regular larvae sampling 

began. Larvae sampling was done between the months of April and August, 2016. The method chosen for 

mosquito larvae sampling was using a mosquito dipper. Several sources
7,8

 suggest that using a mosquito dipper to 

sample larvae is considered the most cost-effective, simple, standardized method for sampling mosquito 

populations, and also produces fairly accurate results compared to adult mosquito sampling methods that tend to 

only gather point specific results.  

Hand dippers used in this study were built using 500ml clear plastic containers attached to a long handle (Photos 1 

and 2). In each body of water or watercourse, a minimum of three sampling locations were chosen and a total of 

10 dips were completed to obtain an average of mosquito larvae observed. Dips were concentrated near the 

surface of the water in each sampling area and the number of mosquito larvae in each 500 ml dip was recorded in 

the field. , and larvae was not broken down to the species level or to the stage of development for the purposes of 

this study.  

Results were recorded on a database, and trends were distinguished overtime. A total of 8 days of sampling were 

completed between April and August 2016. As certain water sources dried up into the summer, the sampling areas 

became fewer in number. The overall sampling effort concluded when larvae counts were consistently close to 0, 

and the typical breeding time for mosquitoes had concluded. 

 

 

                                                                 
5 Comox Valley Regional District. 2016. iMap 2.1 Sensitive Habitat Atlas. Accessed from <http://imap2.comoxvalleyrd.ca/imapviewer/>. 
6 DataBC. 2016. iMapBC 2.0 - Streams, Lakes, and Wetlands line work. Accessed from 
<http://www2.gov.bc.ca/gov/content/governments/about-the-bc-government/databc/geographic-data-and-services/imapbc>. 
7 Walton, W. 2005. Protocol for Mosquito Sampling for Mosquito Best Management Practices on State of California Managed Wildlife Areas. 
<http://faculty.ucr.edu/~walton/Mosquito%20BMPs%20on%20Refuges.pdf>. Accessed March 2016.  
8 Ellis, R. 2004. Health Canada, Centre for Infectious Disease Prevention and Control - Municipal Mosquito Control Guidelines. 
<http://www.bccdc.ca/NR/rdonlyres/2F7152D2-AB7F-4ED1-A48A-80DFFF97E151/0/WNv_MunicipalMosquitoControlGuidelines.pdf>. Accessed 
March 2016.  
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5 RESULTS 

5.1 MOSQUITO LARVAE HABITAT MAPS 

The following table (Table 1) and series of figures (Figures 2-4) represent the pools, watercourses, and ditches 

located within the study area which were deemed potential mosquito breeding habitat. These areas were sampled 

for the presence of mosquito larvae throughout the months of April to August 2016.  

Site ID Coordinates Description Photo 

BCE 1 49°51'11.4"N 
125°06'01.4"W 

Tidal influence, inundated at 
average high tides and high flow 
events in Black Creek, mostly salt 
water. 

 
BCE 2 49°51'10.8"N 

125°05'59.5"W 
Long channel/braid within the 
Black Creek estuary, water clear 
but substrates muddy, stagnant 
water, only larger high tides reach 
the end of this channel 
immediately adjacent to Miracle 
Beach Provincial Park. 

 

Photo 1. One of the mosquito larvae dippers used 

in this study. 
Photo 2. Mosquito larvae collected in one of the 

dippers used in this study. 
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MBL 1 49°51'12.8"N 
125°06'02.4"W 

Pool at outlet of lagoons, between 
the bridge/culverts and the mouth 
of Black Creek, tidal influence.  

 
MBL 2 49°51'14.5"N 

125°06'05.5"W 
Pool at culvert inlet (i.e. northwest 
side of culvert), deep pond, algae, 
stagnant, tidal influence. 

 
MBL 3 49°51'14.5"N 

125°06'06.0"W 
Small channel that flows under 
wooden walking bridge, isolated 
pools in channel.  

 
MBL 4 49°51'16.4"N 

125°06'05.0"W 
North side of pond by house at 
8685 Georgia Beach Crescent, deep 
pond, algae on sides but clear 
water in center, exposed to wind 
from Saratoga Beach, wind rippling 
the water surface, driftwood on 
edges, tidal influence.   
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MBL 5 49°51'18.5"N 
125°06'09.1"W 

Channelized section of lagoon 
northwest of pond at MBL 4, tidal 
influence, cattails and tall grasses 
on banks, some woody debris.  

 
MBL 6 49°51'21.7"N 

125°06'14.6"W 
Further northwest along the 
channelized section of the lagoon, 
wider channel, parallel to second 
lagoon, cattails and tall grasses on 
banks, very fine substrates. 

 
MBL 7 49°51'22.8"N 

125°06'15.0"W 
Lagoon/wetland running parallel to 
MBL 6, open grassy area, soft 
muddy substrates but rarely 
standing water.  

 
MBL 8 49°51'22.4"N 

125°06'19.2"W 
Connection channel between MBL 
6 and MBL 7, open grassy area with 
shallow/narrow channel, stagnant 
flow with some tidal influence at 
higher tides.  
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MBL 9 49°51'23.2"N 
125°06'20.6"W 

Pool at culvert outlet along CVRD 
walking trail, woody debris, 
shallow, stagnant water, tidal 
influence at higher tides.  

 
MBL 
10 

49°51'23.4"N 
125°06'22.6"W 

Pool/wetland at culvert inlet west 
of CVRD walking trail, one 
disconnected pool surrounded by 
shallow surface water with 
emergent grasses and sedges, 
anaerobic smell,  possible 
inundation with very high tides.  

 
MBL 
11 

49°51'22.5"N 
125°06'30.0"W 

Wetland at back of 1900 Clarkson 
Ave., connects to lagoons further 
east, deep pools at this location, 
forested banks.  

 
MBL 
12 

49°51'25.4"N 
125°06'47.6"W 

Disturbed area on the south side of 
Clarkson Ave. across from Taft 
Place, shallow pools of water, 
muddy, very little vegetation.  
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MBL 
13 

49°51'36.0"N 
125°06'55.9"W 

Culvert at the corner of Maple 
Drive and Clarkson Ave., small 
stagnant pool at outlet.  

 
SB 1 49°51'41.7"N 

125°07'23.0"W 
West side of pond upstream of the 
Saratoga Beach Golf Course, deep 
pond, clear water.  

 
SB 2 49°51'40.3"N 

125°07'15.8"W 
East side of pool upstream of the 
Saratoga Beach Golf Course, deep 
pond, clear water.  

 
SB 3 49°51'58.8"N 

125°07'13.7"W 
Pond on the Saratoga Beach Golf 
Course just south of Saratoga Road, 
deep pond, clear water.  

Photo not available. 

Note: BCE = Black Creek Estuary, MBL = Miracle Beach Lagoons, and SB = Saratoga Beach 
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Figure 2. Overview map of the potential mosquito breeding habitat within the study area (in orange) and the corresponding site ID reference 

(imagery source: CVRD imap 2.1, 2016).  
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Figure 3. Mosquito larvae sampling areas near the Black Creek Estuary (imagery source: CVRD imap 2.1). 

 

Figure 4. Mosquito larvae sampling areas along Clarkson Ave. and the Miracle Beach lagoons (imagery source: CVRD imap 2.1). 
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Figure 5. Mosquito larvae sampling areas in Saratoga Beach (imagery source: CVRD imap 2.1). 

 

 

 

 

 

 

 

 

 

MBL 13 

SB 1 
SB 2 

SB 3 



Saratoga Beach and Miracle Beach Nuisance Mosquito Study                                                                                                                    14 

March 9th, 2017 

5.2 MOSQUITO LARVAE SAMPLING RESULTS 

The following graph (Figure 7) and table (Table 1) represent the mosquito larvae sampling effort completed from 

March to July, 2015. The sampling period ended when mosquito larvae numbers were consistently zero or near 

zero per 500 ml dip, and when many of the watercourses and standing water pools had dried up.  

The only site that exceeded the nuisance mosquito threshold (over 30 per 500 ml dip average) was BCE 2, the 

channel located higher up in the salt marsh habitat within the Black Creek Estuary. All other sites had low levels of 

mosquito larvae at each site and all had presence of other aquatic insects and/or larvae including adult dragonflies 

and water beetles. Stickleback fish were also found in high numbers throughout the Miracle Beach Lagoons (MBL 

1-10) as long as the water levels were high enough to support them. The results for the pond on the golf course (SB 

3) and the portion of the wetland/lagoon behind 1900 Clarkson Ave. (MBL 11) were inconclusive as the sampling in 

these locations could not continue due to access restraints. MBL 12 and 13 also dried up after the first sampling 

effort in April.  

 

 Figure 6. Results of the mosquito larvae survey 
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Table 1. Results of the mosquito larvae study 

Average Number of Mosquito Larvae per 10 Dips with the 500ml Sampler 

 
Apr-26 May-06 May-24 Jun-03 Jun-23 Jun-28 Jul-08 Aug-05 

BCE 1 0 0 0 0 0 0 0 0 

BCE 2 0 0 5.7 38.5 34.2 42 5 0 

MBL 1 0 0 0 0 0 0 0 0 

MBL 2 0 0 0.4 0 0 0 0 0 

MBL 3 0 0 0 0 0 0 0 0 

MBL 4 0 0 0 0 0 0 0 0 

MBL 5 0 0 0 0 0 0 0 0 

MBL 6 0 0 0 0 0 0 0 0 

MBL 7 0 0 0 0 0 0 0 0 

MBL 8 0.1 0 0 0 0 0 1.3 0 

MBL 9 0 0 0 0 0 0 0 0 

MBL 10 0 0 0 0 0 0 0 0 

MBL 11 0.7 n/a n/a n/a n/a n/a n/a n/a 

MBL 12 0.6 dry dry dry dry dry dry dry 

MBL 13 0 dry dry dry dry dry dry dry 

SB 1 0 0 0.2 0 0 0 0 0 

SB 2 0 0 0.1 0 0 0 0 0 

SB 3 0 n/a n/a n/a n/a n/a n/a n/a 

6 DISCUSSION 

Despite the study area having so many wetlands, ponds, and salt marshes with the potential to support mosquito 

breeding, there was only one area that was above the nuisance mosquito threshold: BCE 2. With the stagnant 

brackish water in the Miracle Beach Lagoons, it was surprising not to find higher levels of mosquito larvae in these 

areas. However, the majority of the sampling areas in the lagoons (MBL 1-10) had other aquatic larvae, insects, 

and fish (stickleback) found throughout the entire sampling area. Sticklebacks were found in relatively high 

numbers throughout the lagoons, except during periods of drought when some of the sampling areas dried up. 

Stickleback, dragonfly larvae, and water beetles are all predators of mosquito larvae, and it is possible that these 

predators are keeping the mosquito population in check within these lagoons. In addition to stickleback, coho 

salmon and cutthroat trout have also historically been found throughout the lagoons (MB 1-10)
9
, which further 

contributes to predator control throughout this area.  

With respect to the Saratoga Beach pond by the golf course (SB 1 and SB 2), the maximum amount of mosquito 

larvae found in any of the 500 ml samples was 2. The majority of the time, no mosquito larvae were found in this 

area. This result is not unexpected as the pond in this area in quite deep which delays the warming of the water 

and the pond is exposed to wind which disturbs water on the surface. There were also other aquatic insects and 

potential predators found at this site. Overall, this pond is not ideal breeding habitat for mosquitoes.  

                                                                 
9
 Wong, R. 2002. Onsite Review of the Black Creek Slough Development Proposal. Report prepared for McElhanney 

Consulting Services, CVRD, and DFO.  
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MBL 11 by 1900 Clarkson Ave. and SB 3 (golf course pond) were incomplete sampling efforts owing to difficultly 

with access and issues with private property. MB 11 is not expected to support high levels of mosquito larvae as 

there were multiple water beetles and other aquatic life found in this pond during the first round of sampling. 

However, it is possible that there are higher levels of mosquito larvae in the pond on the golf course which can be 

investigated again in the future if high levels of adult mosquitoes persist in this immediate area.  

6.1 BCE 2 – ABOVE THE NUISANCE MOSQUITO THRESHOLD 

BCE 2 can be characterized as a long meandering tidal channel that extends through the salt marsh from the 

mouth of Black Creek to the edge of Miracle Beach Provincial Park (Photo 3). This channel is approximately 100 m 

long and 2-3 m wide. Depending on the height of the tide, this channel appears to get partially inundated with 

saltwater on a regular basis. The shallow, brackish water in this channel with minimal shade covering provides 

perfect mosquito breeding habitat as it is void of any other aquatic life and aquatic predators, it warms up quickly 

in the spring, and it’s positioning in the flat salt marsh allows water levels to remain consistent throughout the 

spring and early summer. 

According to the results of the larvae sampling effort, high numbers of larvae appeared in BCE 2 at the beginning of 

June and did not recede until early July (Photos 4-6). The homeowner immediately adjacent to the Black Creek 

Estuary commented on a sudden increase in adult mosquitos in July which coincides with the high number of 

larvae found throughout the month of June. Larvae found in this area were quite large (>1cm) by the time they 

were ready to emerge, and the behaviour of the adult mosquitos was particularly aggressive during the daytime. 

Without microscopic identification, determining the species and genera can be challenging, however given the salt 

marsh habitat preference, the size of larvae, and the daytime presence, the larvae found at BCE 2 are likely from 

the Aedes genera.  

Research on mosquitoes in the Aedes genera, particularly Aedes dorsalis (a common salt marsh species on 

southern Vancouver Island) shows that the flight distance for adults can be up to 2 km from where they hatch, and 

flight distances can be heightened when travelling downwind
10

. It is therefore possible that some of the 

mosquitoes that hatched at BCE 2 in the Black Creek Estuary may have travelled as far as McLarey Ave. and the 

Saratoga Beach Golf Course. While BCE 2 may be partially contributing to some of the complaints about mosquitos 

in this area, this breeding source is not large enough to generate enough adult mosquitos to cause a nuisance in 

the whole Saratoga Beach/Miracle Beach region. After seeing the results of the 2016 study, the high number of 

adult mosquitoes in this region is likely the result of the sheer quantity of natural mosquito breeding habitat in the 

area, despite the overall low levels of larvae found at any given location, which presents a challenge with respect 

to mosquito management.  

                                                                 
10 Kramer et al. 1995. Mark-release-recapture studies with Aedes dorsalis (Diptera: Culicidae) in coastal northern California. Journal of Medical 
Entomology. 32(3):375-80.  
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Photo 3. BCE 2 looking south towards Miracle 

Beach Provincial Park. 

Photo 4. Mosquito larvae at BCE 2 in June. 

Photo 5. Large number of mosquito larvae in BCE 2 in June.  
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6.2 MOSQUITO MANAGEMENT 

6.2.1 BCE 2 

The results of this study show that mosquito control options in this region are limited as the sources for mosquito 

breeding are widespread and are primarily functioning wetlands. BCE 2 is the only area that showed high enough 

numbers of larvae that would justify exploring a potential mosquito larvae control. The best option for the BCE 2 

channel would be physical manipulation of the outlet weir (i.e. lowering the height of the control weir/berm at the 

outlet to partially drain this channel). However, since this feature is located in the middle of sensitive salt marsh 

habitat bordering Miracle Beach Provincial Park, it is not recommended that any manipulation be done on this 

channel at this time for the purposes of nuisance mosquito control alone. Erica McClaren, a BC Parks Biologist was 

consulted when this problem site first became evident as this site is immediately adjacent to Miracle Beach 

Provincial Park, and she confirmed that the park would not allow any physical manipulation of habitat to occur in 

this sensitive salt marsh ecosystem.  

With physical controls not being an option at the BCE 2 location, the only feasible solution at this location would be 

to coordinate with BC Parks and encourage predator control in this area. Predator control would include installing 

bat boxes and swallow nesting boxes within the Black Creek Estuary. Local residents of the area should also 

consider natural pest recruitment to alleviate any issues with adult mosquitoes near their residences. Although this 

method can have limited effect over a large scale, it may help to alleviate some of the issues with adult mosquitoes 

in the immediate vicinity of these nesting boxes. Guidance handouts on building bat boxes and swallow nesting 

boxes are provided in Appendix A and B.  

Photo 6. 500 ml sample taken at BCE 2 in June showing numbers above the nuisance mosquito threshold. 
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6.2.2 Miracle Beach Lagoons  

While none of the individual sampling locations within the Miracle Beach Lagoons were above the nuisance 

mosquito threshold, there was still a low level of mosquito larvae that hatched consistently over this large area. 

The main control in this area appears to be predator control as stickleback were found at almost all of the sampling 

locations, and coho salmon and cutthroat trout have been historically recorded throughout the area as well (MBL 

1-10). Other predators found throughout these lagoons included adult dragonflies and water beetles. As long as 

flow conveyance is maintained and fish can pass freely through the culvert crossings throughout these lagoons, 

mosquito larvae breeding should be kept to a minimum.  

The Comox Valley Regional District is currently addressing an issue of flow conveyance at a culvert crossing within 

Driftwood Marine Park  (49°51'23.2"N, 125°06'21.1"W). Stickleback, coho salmon, and cutthroat trout are all 

known to be present both upstream downstream of this crossing, but as the water levels recede, the pool 

upstream dries up. When this pool becomes isolated, fish are stranded and no longer provide predator control for 

mosquito larvae that hatch in these isolated pools. Once this culvert crossing is replaced, flow conveyance and fish 

passage will be restored. Recommendations for ongoing monitoring and other mosquito control solutions that can 

be considered in the future if the problem persists are provided in Section 6.3 and 6.4. below.  

6.3 ONGOING MONITORING PROGRAM 

It is anticipated that as Vancouver Island continues to experience changes in climate patterns, there is the 

possibility that mosquito populations will continue to adapt rapidly to new environments and extend their typical 

range. Accordingly, it is recommended that larvae monitoring continue in areas where mosquito complaints 

continue to emerge. Ongoing sampling efforts should follow the methods outlined in this report as a baseline, 

beginning with a mapping exercise to identify possible mosquito breeding habitats, and following up with sampling 

efforts. Sampling efforts should be performed by qualified personnel as there are several aquatic larvae that look 

similar to mosquito larvae with an untrained eye. If there are areas that consistently have high larval counts with 

upwards of 30 mosquito larvae per 500ml dip, then management options may need to be considered. The 

following flow chart helps to delineate the next steps that should be taken by the Comox Valley Regional District.  
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6.4 FUTURE MANAGEMENT OPTIONS 

If the problem of nuisance mosquitoes in the Comox Valley persists and becomes more widespread, the Comox 

Valley Regional District may wish to consider developing an integrated Pest Management Plan that includes regular 

monitoring and application of various control methods on a site by site basis. At this stage, with West Nile Virus 

remaining an insignificant threat on Vancouver Island, the primary motivation for implementing mosquito control 

Develop a Large Scale Pest Management Plan 
If the problem of nuisance mosquitoes becomes widespread throughout the Comox Valley, and physical habitat controls are not succesful, 

then a Pest Management Plan should be prepared which would include regular yearly larvae sampling, and the possible application of 
larvicides such as Bti in problem areas. This control plan can be modelled off of the Central Saanich Nuisance Mosquito Control Program 

where there is already a more widespread problem with nuisance mosquitoes in that region. 

Apply Natural Control Methods 
If possible, on a site by site basis, natural control methods such as predator encouragement or physical habitat controls can be 

considered. Physical habitat controls may include improving conveyance in roadside ditches, eliminating backyard sources of mosquito 
habitat, and removing standing water in cases where the water source is not a functioning ecosystem. 

Mosquito Larvae Monitoring 
Begin sampling the sources of water in the area for the presence of mosquito larvae using the mosquito dipper method described in this 

report. Sampling should begin in the months of March or April, when the frost is beginning to taper off for the season and should be 
completed at least weekly until July or August. Personnel completeing the larvae monitoring should also record the presence/absence of 

other aquatic life in addition to mosquitoes, as this may be a factor in deciding what control methods are appropriate. 

Mapping 
If complaints are coming from an area outside of this initial mosquito study, then have personnel visit the problem areas to identify the 

water sources in the area. Produce a map with all of the known ditches, watercourses, and sources of standing water in the area, 
including seasonal wet depressions in fields.  If complaints are coming from the areas monitored in this study, then use the map that 

was produced by this study to undertake future monitoring. 

Complaints from Residents 

Record the complaints coming from residents, and map the location of the problem areas. 
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methods is to reduce the annoyance of this pest. However, if West Nile Virus, or a new mosquito borne disease 

were to spread to Vancouver Island, a Pest Management Plan that is already in place would allow these 

municipalities to act quickly to control mosquitoes in areas that have already been identified as problem areas.  

The sections below explore the different options for mosquito control, including predator control, physical habitat 

control and the use of larvicides that should be included in a Pest Management Plan. 

6.4.1 Predator Control 

There are a number of natural predators that feed on different life stages of mosquitoes, including fathead 

minnows, dragonflies, bats, and swallows. However, with large numbers of mosquitoes often emerging all at once 

in response to heavy summer rainfall events, they are not likely to be controlled in a significant way by natural 

predators. Nevertheless, there may be mild localized improvements if bat boxes or swallow nesting boxes are 

established on private properties.  

It should be noted, however, that Section 55 of the Fisheries Act prohibits people from releasing live fish into any 

fish habitat. Introducing fathead minnows or other mosquito larvae predators into natural water sources should 

therefore be avoided, even in isolated ponds as they may be subject to flooding and contamination into adjacent 

natural watercourses.  

6.4.2 Physical Habitat Control  

Physical habitat control such as eliminating stagnant water and improving conveyance of drainage ditches can be 

one of the most effective methods of managing mosquito populations, however this should only be done in cases 

where the water source is not a natural functioning ecosystem.  

Large scale physical habitat control can be accomplished by ensuring that municipal ditches are regularly 

maintained to improve conveyance. Isolated sites with low ecosystem value may also be considered for in-filling 

treatment, however future prospective treatment sites should be studied by a Qualified Environmental 

Professional prior to in-filling to ensure that degradation of environmentally sensitive habitats does not occur.  

Physical habitat control methods can also be accomplished on a small scale level on private properties. The 

following table (Table 2) provides a list of backyard control methods that can be accomplished (adapted from 

BCCDC
11

).  

 

Table 2. Backyard mosquito control methods 

Backyard Mosquito Source Control Measures 

Swimming pools Keep water off the pool cover; maintain water quality at all times. 

Tree holes Fill hole with sand.  

Plastic pools Drain water when not in use or cover so mosquitoes cannot lay eggs.  

Containers Empty and store upside down. 

Bird baths Empty in the spring/summer or change water once a week.  

Standing water Eliminate by draining or filling in area (only if this is not a wetland or 

                                                                 
11 Ellis, R. 2004. Health Canada, Centre for Infectious Disease Prevention and Control - Municipal Mosquito Control Guidelines. 
<http://www.bccdc.ca/NR/rdonlyres/2F7152D2-AB7F-4ED1-A48A-80DFFF97E151/0/WNv_MunicipalMosquitoControlGuidelines.pdf>. Accessed 
March 2016. 
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functioning ecosystem).  

Street gutter or catch basins Keep leaf litter and yard debris out of gutters and do not over water lawn. 

Septic tank fields Ensure proper drainage so no standing water. 

Roof gutters/eaves trough Clean at least once a year to remove debris. 

Irrigated lawns or fields Avoid over-irrigation and drain standing water.  

6.4.3 Larvicide 

In extreme cases, where no other control options exists and sampling efforts consistently find larvae levels above 

the threshold for nuisance mosquitoes in water sources, then a larvicide may be considered. Bacillus thuringiensis 

subspecies israelensis (Bti) is the active ingredient found in microbial larvicides that are legally registered for use in 

Canada
7
. Bti is a bacteria that produces a crystal that is lethal to mosquitoes when eaten. Extensive research 

conducted on Bti has shown that the effects of Bti on beneficial organisms living in the same habitat as mosquitoes 

is minimal, making Bti a reasonable option for mosquito control.  

However, it is strongly recommended that studies be completed by a Qualified Environmental Professional prior to 

using Bti, in order to make sure that the target habitats are good candidates for treatment. It is also required that 

in large scale applications, only personnel with a certificate to handle and administer Bti should perform the 

control measures. If the problem of nuisance mosquitoes persists in coastal areas in the Comox Valley, and all 

other control measures have been attempted, then the use of Bti as part of an integrated mosquito management 

program should be further considered. 

7 CONCLUSION 

If complaints continue to emerge from coastal communities in the Comox Valley about problems with nuisance 

mosquitoes, and these complaints are validated by field sampling programs, then further steps may need to be 

taken to produce an annual integrated Pest Management Plan. Moving forward, this study can be used as the 

baseline for the next steps in mosquito management in the Comox Valley, and with the implementation of a clear, 

concise, attainable plan, nuisance mosquitoes can be kept under control for the benefit of all residents in this 

community.  

8 DISCLAIMER 

This report was prepared exclusively for the Comox Valley Regional District by Current Environmental Ltd. The 

quality of information, conclusions and estimates contained herein is consistent with the level of effort 

expended and is based on: i) information available at the time of preparation; ii) data collected by the authors 

and/or supplied by outside sources; and iii) the assumptions, conditions and qualifications set forth in this 

report. This report is intended to be used by the Comox Valley Regional District only, subject to the terms and 

conditions of its contract or understanding with Current Environmental Ltd. Other use or reliance on this report 

by any third party is at that party’s sole risk.  
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APPENDIX A: BIRD BOX HANDOUT TO RESIDENTS 

 
REQUIREMENTS FOR YOUR FAVORITE CAVITY NESTING BIRDS 

NOTES: 

 Boxes should be mounted on posts which cats and other predators cannot climb: steel or round wood 

posts with minimum 30 cm section of slippery plastic pipe or similar slipped over, part way up pole. 

 Box should face east (1
st

 choice) or south (less preferred choice). 

 

 

 

 

 

 

 

 

 

 Tree swallow nest boxes 

Species  Nesting Habitat  Box Height  Hole Size  
Minimum 
Spacing  

Purple Martin Broad open areas (meadows, fields, farmland, swamps, 

ponds, lakes, rivers) with unobstructed space for foraging 

on flying insects; there should be no trees or buildings 

within 40 feet of the martin pole in any direction; houses 

should be painted white 

Local success 

placing boxes 

on pilings in 

intertidal zone. 

2 1/8" round 10 feet 

Tree Swallow Open fields near water, expansive open areas, marshes, 

meadows, wooded swamps; on a post in open areas 

near tree or fence 

5-6 feet 1 3/8" round, 

east facing 

35 feet 

Violet-green 

Swallow 

Open or broken deciduous or mixed deciduous-

coniferous forests, wooded canyons, edges of dense 

forest 

9-15 feet 1 3/8" round 30 feet 
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Entrance hole is 1 and 3/8", no wider.  
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APPENDIX B: CWF BAT BOX HANDOUT TO RESIDENTS 
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APPENDIX C: INFORMATION HANDOUT TO RESIDENTS 
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APPENDIX D: SAMPLING PROTOCOLS AND FIELD SHEETS 

 

Mosquito Sampling Protocols 

 

LARVAE SAMPLING PROTOCOLS 

1. Visit the water source at least once a week, as mosquitoes can transform from egg to adult in as little as 7 

days.  

2. Use a 500ml dipper to do ten random dips of water in different areas of the pool or water source. Gently 

break the surface of the water before dipping, and focus the dips around the surface of the water.   

3. With each dip, record the amount of mosquito larvae found in the container, and take a picture with a 

white surface or piece of paper in the background so that the results can be verified.  

4. Record name, location, date, time, and general weather (i.e. sunny, 12°C) on the field sheets.  

5. Record the presence/absence of other aquatic insects in each set of dips.  

 

ADULT SAMPLING PROTOCOLS 

1. Once adult mosquitoes begin to emerge, visit the problem areas at least once a week at dusk (6-9pm 

depending on the time of year).   

2. Pull up one sleeve and expose your forearm for exactly 1 minute.  

3. Record the amount of mosquitoes that land to bite or attempt to bite in a minute. Bites do not include the 

mosquitoes that land but do not bite. Note that you may need a partner to help with this count to 

observe the mosquitoes on the back of your arm. 

4. Repeat steps 2 and 3 for a minimum of ten repeats, so that the amount of mosquitoes landing per minute 

can be averaged over these 10 repeats.  

5. Record your name, location, date, time, and general weather (i.e. sunny, 12°C) on the field sheets.  
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Field Sheet - Larvae Sampling 

COLLECTION DATA 

Date: Address:  

Collector's Name: Weather: 

Location Description: 

 

 

 

 

BREEDING SITE DESCRIPTION 

Pool Length (m):                    Width (m):                    Depth* (m):                                                   *Approximate 

Emergent Vegetation (vegetation sticking up from the water): 

None  ____________   Low_____________ Moderate_____________ High______________ 

 

Other aquatic insects present in dips? 

Yes _____________   No ______________ 

 

 

SAMPLING 

Dip Number Number of Larvae Dip Number Number of Larvae 

1  6  

2  7  

3  8  

4  9  

5  10  

Average:  
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Field Sheet - Adult Sampling 

COLLECTION DATA 

Date: Address:  

Collector's Name: Weather: 

Location Description: 

 

 

 

 

LANDING COUNTS 

Time of Day: 

Count Number 

(1 min each) 

Number of 
Mosquitoes 
Landed 

Count Number 

(1 min each) 

Number of 
Mosquitoes 
Landed 

Count Number 

(1 min each) 

Number of 
Mosquitoes 
Landed 

1  6  11  

2  7  12  

3  8  13  

4  9  14  

5  10   15  

Each survey should be at least 10 minutes long, including 10 landing counts.  
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