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Greek: “bios” or a course of life.
We are applied biologists!



Ordernal
entomology
categorizes
insects by
common

characteristics.



  Classification 
  Kingdom: Animalia 
  Phylum: Arthropoda 
  Class: Insecta or                 

Hexapoda 
  Order: Diptera 
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Scanning electron 
micrograph shows the 
numerous 
pseudesophagial 
capilloids of the 
sucking tube.



All points of contact 
exchange (pathogenic 

loads of micros).!





Octopamine modulators !
with high membrane potential !

control flight.!

Courtesy Cal Tech!Brain approx. 100k neurons (size of grain of salt).!



Interneuronal EEG!

Courtesy Cal Tech!



Fly behavior is 
to turn in the 
direction of 

motion.!
!
!



Courtesy Cal Tech!



Courtesy Cal Tech!





Power and steering thoracic muscles 
create a leading-edge vortex that sits 
on top of the wing to help generate lift 
(fly at 4.5 mph).



Many insects use 
ultraviolet wavelength 
emissions from 
celestial objects as 
references for flight 
navigation. 





Compound eye  

or corneagenus  

area. 

50% of a fly’s head is anatomous to 
visual perception.  

70% of a fly’s brain is devoted  

to visual processing.  

30% of a fly’s body mass can  

be eye anatomy.  





Behavioral research using an electroretinogram or ERG                                              
(measures the electrical responses of various cell types) 

allows for clues to what a fly can see.



Very sensitive to blue.!

Extremely sensitive to UVA at 
365nm.!

Photoreceptors!

Rhadopsin (opsin & retinol or Vit A) !



540nm!

Human visual       
perception!

365nm!

Electroretinogram!





Average distance from the Earth to the Sun: 93,020,000 miles 
(149,669,180 km)!

8.28 minutes or 8 minutes 

and 17 seconds.! 39% percent visible light !
56% infrared radiation!
5% ultraviolet radiation
98% longer-wave UVA 

If flies can see the UVA in Sun 
light, they can see the UVA in 

your ILT and EFK, no matter the 
height!



3,000 deaths 
related 
to food borne 
diseases each 
year.



FF!









Maggot Debridement Therapy (MDT)

25.8 million children and 
adults in the U.S. have 

diabetes, according to the 
American Diabetes 

Association. In 2006, about 
65,700 lower-limb 
amputations were 

performed in people with 
diabetes.!
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“Filth flies can carry over 100 human pathogens including                     
Salmonella, E. coli O157, Campylobacter, and Helicobacter.                      

House flies can maintain E. coli O157 for up to 30 days.”                                                   
-Public health significance of urban pests (CIEH).













Chaetotaxy!

I am a flying 
infection!

Each human produces 
about 150kg of feces a 

year! Multiply that 
alone by 7 billion! 









Ref: CDC	



Don’t do anything stupid! 



Ref: Marler Clark	



Ref: Marler Clark	



Ref: Marler Clark	



Food Borne Illness Investigation	

Ref: Marler Clark	



Ref: Marler Clark	



Ref: Marler Clark	



Ref: Marler Clark	



Ref: Marler Clark	



What is a pest?
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Suspect the 50% of 
the structure you 
cannot see.

Stuart Mitchell 



5 Steps



•  Inspection & Investigation 
•  Identification 
•  Establish threshold levels (aesthetic, medical, 

legal, and economic) 
•  Two or more control measures (cultural or 

behavioral, physical, mechanical, biological or bio-
rational, and chemical) 

•  Cultural behavior are transmitted to others and 
perpetually influential unless modified. 

•  Evaluation of effectivenes. 

IPM! 5 steps!





15% 15% 

15% 15% 

Only 15% of the total fly 
population are adults                        

at any one time. 



15% 15% 

15% 15% 

IPM targets adult                        
and larval breeding sites. 



Training Manual









Integrated
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Blue light is 112x more attractive 
than yellow light.!



Basic light plan for a food plant. 

Production 

Hg 

Na 

No lights on the building! 

Warehouse 

Raw 

Finished 

Hg Hg 

Na 

Hg 

Parking 

Courtesy: Dr. Ted Granovsky 
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Positive Pressure
!
!
!
!
!
!
!
!
!
!
!
!
!
!

Air in-take should exceed air exhaust by >10%!
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Conduct a floor 
temperature survey 

to determine 
possible sources. 

Small fly pressure:
*Preference for warmer temperatures.

*Floor temperature is essential.
*Temperatures >70dF favor emergence, and <60dF reduce activity.









365nm UVA



The intensity (or illuminance or irradiance) 
of light or other linear waves radiating from 

a point source (energy per unit of area 
perpendicular to the source) is inversely 
proportional to the square of the distance 

from the source.!

Example,  
a three fold 
increase in 

distance results 
in a nine fold 
decrease in 

intensity. 

Inverse-Square Law
Intensity ~ 1/distance 2

      

Fly's eyes are 
much smaller 

than the 
source. 





A local ultraviolet 
emission from an 
insect light trap 
(ILT) or electronic 
fly killer (EFK) will 
disrupt the 
navigation process 
and will eventually 
attract flying 
insects. 

No wall 
space?

 No problem!

"In an enclosed environment, House flies will go the the easiest 
accessible attractant, no matter what the height."                                                         
”The Sky's the Limit” by Dr. Joseph Diclaro, Dr. Phil Koehler, and Dr. Roberto 
Pereira, University of Florida Entomology.





Food safety requires





Quantum = no Pb !



Quantum = <5mg Hg !





1. Free electrons are introduced 
into the tube (ionizing the 

insert gas).!
2. An electrical current is 
passed through the ionized 

gas (electrons and ions move 
from one end of the tube to 

the other).!
3. Energy of the current 

changes Hg from liquid to a 
gas.!



Source: Dr. Phil Koehler, University of Florida!



Source: Dr. Phil Koehler, University of Florida!



Source: Dr. Phil Koehler, University of Florida!



Source: Dr. Phil Koehler, University of Florida!



Source: Dr. Phil Koehler, University of Florida!



 There are no 
OSHA-mandated 

employee 
exposure limits to 

ultraviolet 
radiation.!





Intuitive ILT & EFK Deployment
• Always hang units where they can be accessed      
for servicing.

• It is undesirable to hang a unit over machinery      
that has to be switched off before servicing.

• Make sure units are not positioned where they  might 
be damaged (by a fork lift truck).

• Avoid mounting units in areas where they may 
present a hazard to people.

• Place units both perpendicular to, and above,      
door openings.



ILTs
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Dr. Ted Granovsky

Be an expert!



•  ILTs assist in monitoring and identifying insects. 

•  ILTS are installed farther than 10 feet from food contact surfaces. 

•  ILTS are installed in a way as to not attract insects to the facility. 

•  ILT service checks are performed on all units weekly. 

• Service checks include emptying, cleaning, repairing, and checks          
for lamp breakage. 

• Shatter-resistant lamps are used. 

• All services are documented on a trap line audit form. 

• Tubes are changed at least annually.  

• Documentation is used for trend analysis. 



Trap Line 
 

Audit 





Selling flying insect 
management. 
•  Sell proactive service for 

recurring revenue. 
•  Be clear on what is covered, 

and what is additional. 
•  Reinforce the customer’s role 

within the process. 
•  An additional revenue and 

profit source. 

With Wings 



Selling flying insect 
management. 
• What are you selling? 
•  Inspection and investigation. 
•  Assessment of sanitation 

conditions. 
•  Exclusion services. 
•  Insect light traps and electric fly 

killers. 
•  ILT and EFK maintenance 

services. 

With Wings 



Selling flying insect 
management. 
•  Provide tangible items such as 

a trap-line-audit report form. 
•  Record service dates on all 

UVA and FFB systems. 
• Always keep equipment 

clean, glue-boards fresh, and 
change lamps per                  

With Wings 



Selling flying insect 
management. 
• Avoid “sticker shock” by 

offering ILT and EFK leasing.  
• Consider your responsibilities 

and your customer’s when 
formulating a rate card. 

•  Protect your accounts with 
quality service and customer 
communication! 

With Wings 



With Wings

36 month lease option



Resource



Professional Resource cleaning!
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Bio-Gel®!
Superior 

hard 
surface, 

multi 
purpose 
cleaner!



Automated 
Inline 

Injection 
Pump 

System!





Selling resource cleaning. 
•  Put billions of microbes to work.  

•  Bio-gel brand cleaning products focus 
on greases, fats, oils, proteins and 
carbohydrates.  

•  Leaves behind a fresh clean scent. 

• Great for drains, mops, or dumpsters.  

•  Rate card an add-on and sustainable 
monthly cleaning program.  

With Wings 



ROI = gain - cost 
          cost 

Establish ROI 





Questions? 

Dr. Stuart Mitchell
doc.mitchell@pestwest.com


