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Printing and Saving Instructions
The best thing to do is to download this pdf document to your computer
desktop and open it with Adobe Acrobat DC reader.
Adobe Acrobat DC reader is a free computer software program and you
can find it at Adobe Acrobat’s website.
You can complete the course by viewing the course materials on your
computer or you can print it out. Once you’ve paid for the course, we’ll
give you permission to print this document.
Printing Instructions: If you are going to print this document, this
document is designed to be printed double-sided or duplexed but can be
single-sided.
This course booklet does not have the assignment.
website and download the assignment also.

Please visit our

Internet Link to Assignment…
http://www.abctlc.com/downloads/PDF/TickControlAss.pdf
State Approval Listing Link, check to see if your State accepts or has preapproved this course. Not all States are listed. Not all courses are listed.
Call your State agency to see if the course is accepted. No refunds.
State Approval Listing URL…
http://www.abctlc.com/downloads /PDF/CEU%20State%20Approvals.pdf

You can obtain a printed version from TLC for an additional $169.95 plus
shipping charges.
All downloads are electronically tracked and monitored for security purposes.
Drawing on cover, Female Dermacentor variabilis, American Brown Dog Tick
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Precept-Based Training Course
This training course is made of “micro-content” or “precepts”– small chunks of information that
can be easily digested. Using bite-size pieces of technical information is considered to be one
of the most effective ways of teaching people new information because it helps the student to
retain knowledge easier.
Micro-learning or precept-based training doesn’t rely on the student to process a large amount
of information before breaking it down. Our method includes short modules with clearly defined
learning goals for each section. This method allows a student to hone in on a particular skill,
then demonstrate their knowledge in the final assessment.

A second certificate of completion for a second State Agency $50 processing
fee.
States and employers require the final exam to be proctored.
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Copyright Notice
©1999-2021 Technical Learning College (TLC). No part of this work may be reproduced or
distributed in any form or by any means without TLC’s prior written approval. Permission has
been sought for all images and text where we believe copyright exists and where the copyright
holder is traceable and contactable. All material that is not credited or acknowledged is the
copyright of Technical Learning College. This information is intended for educational purposes
only. Most uncredited photographs have been taken by TLC instructors or TLC students. We
will be pleased to hear from any copyright holder and will make proper attribution for your work
if any unintentional copyright infringements were made as soon as these issues are brought to
the editor's attention.
Every possible effort is made to ensure that all information provided in this course is accurate.
All written, graphic, photographic, or other material is provided for information only. Therefore,
Technical Learning College (TLC) accepts no responsibility or liability whatsoever for the
application or misuse of any information included herein. Requests for acknowledgement or
permission to make copies should be made to the following address:
TLC
P.O. Box 3060
Chino Valley, AZ 86323
Information in this document is subject to change without notice. TLC is not liable for errors
or omissions appearing in this document.
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Technical Learning College’s Scope and Function
Welcome to the Program,
Technical Learning College (TLC) offers affordable continuing education for today’s working
professionals who need to maintain licenses or certifications. TLC holds several different
governmental agency approvals for granting of continuing education credit.
TLC’s delivery method of continuing education can include traditional types of classroom
lectures and distance-based courses or independent study. TLC’s distance-based or
independent study courses are offered in a print - based distance educational format. We will
beat any other training competitor’s price for the same CEU material or classroom training.
Our courses are designed to be flexible and for you to finish the material at your convenience.
Students can receive course materials through the mail or electronically. The CEU course or
e-manual will contain all your lessons, activities and instruction to obtain the assignments. All
of TLC’s CEU courses allow students to submit assignments using e-mail or fax, or by postal
mail. (See the course description for more information.)
Students have direct contact with their instructor—primarily by e-mail or telephone. TLC’s CEU
courses may use such technologies as the World Wide Web, e-mail, CD-ROMs, videotapes
and hard copies. (See the course description.) Make sure you have access to the necessary
equipment before enrolling; i.e., printer, Microsoft Word and/or Adobe Acrobat Reader. Some
courses may require proctored closed-book exams, depending upon your state or employer
requirements.
Flexible Learning
At TLC, there are no scheduled online sessions or passwords you need contend with, nor are
you required to participate in learning teams or groups designed for the "typical" younger
campus - based student. You will work at your own pace, completing assignments in time
frames that work best for you. TLC's method of flexible individualized instruction is designed
to provide each student the guidance and support needed for successful course completion.
Course Structure
TLC's online courses combine the best of online delivery and traditional university textbooks.
You can easily find the course syllabus, course content, assignments, and the post-exam
(Assignment). This student-friendly course design allows you the most flexibility in choosing
when and where you will study.
Classroom of One
TLC offers you the best of both worlds. You learn on your own terms, on your own time, but
you are never on your own. Once enrolled, you will be assigned a personal Student Service
Representative who works with you on an individualized basis throughout your program of
study. Course specific faculty members (S.M.E.) are assigned at the beginning of each course
providing the academic support you need to successfully complete each course. Please call
or email us for assistance.
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No Data Mining Policy
Unlike most online training providers, we do not use passwords or will upload intrusive data
mining software onto your computer. We do not use any type of artificial intelligence in our
program. Nor will we sell you any other product or sell your data to others as with many of our

We welcome you to do the electronic version of the assignment and submit the answer key
and registration to us either by fax or e-mail. If you need this assignment graded and a
certificate of completion within a 48-hour turn around, prepare to pay an additional rush charge
of $50.

We welcome you to complete the assignment in Word.
Once we grade it, we will mail a certificate of completion to you. Call us if
you need any help.
Contact Numbers
Fax (928) 468-0675
Email Info@tlch2o.com
Telephone (866) 557-1746
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CEU Course Description
Tick Control CEU Training Course
This course is intended to serve as a source of basic information needed to implement an
integrated pest management program for tick control and to provide continuing education for
the pesticide applicators. Any pest management plan or activity must be formulated within the
framework of the management zones where it will be implemented.
Full consideration must be given to threatened and endangered species, natural and cultural
resources, human health and safety, and legal issues. Recommendations in this course must
be evaluated and applied in relation to these broader considerations.
This course will review basic pesticide safety training information and application methods.
This course is general in nature and not state specific. You will not need any other materials
for this course.
Prerequisites: None
Course Procedures for Registration and Support
All of Technical Learning College’s correspondence courses have complete registration and
support services offered. Delivery of services will include, e-mail, web site, telephone, fax and
mail support. TLC will attempt immediate and prompt service.
When a student registers for a distance or correspondence course, he/she is assigned a start
date and an end date. It is the student's responsibility to note dates for assignments and keep
up with the course work.
If a student falls behind, he/she must contact TLC and request an end date extension in order
to complete the course. It is the prerogative of TLC to decide whether to grant the request. All
students will be tracked by a unique number assigned to the student.
Instructions for Written Assignments
The Tick Control CEU training course uses a multiple choice and a True/False style answer
key. You can find the assignment on TLC’s web site both in Microsoft Word or PDF formats.
You can write your answers in this manual or type out your own answer key. TLC would prefer
that you type out and e-mail each of the chapter examinations to TLC, but it is not required.
Feedback Mechanism (examination procedures)
Each student will receive a feedback form as part of his or her study packet. You will be able
to find this form in the front of the course or lesson.
Security and Integrity
All students are required to do their own work. All lesson sheets and final exams are not
returned to the student to discourage sharing of answers. Any fraud or deceit and the student
will forfeit all fees and the appropriate agency will be notified.
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Grading Criteria
TLC will offer the student either pass/fail or a standard letter grading assignment. If TLC is not
notified, you will only receive a pass/fail notice.
Required Texts
The course will not require any other materials. This course comes complete.
Recordkeeping and Reporting Practices
TLC will keep all student records for a minimum of five years. It is the student’s responsibility
to give the completion certificate to the appropriate agencies.
ADA Compliance
TLC will make reasonable accommodations for persons with documented disabilities.
Students should notify TLC and their instructors of any special needs. Course content may
vary from this outline to meet the needs of this particular group.
Continuing Education Units
You will have 90 days from receipt of this manual to complete it in order to receive your
Continuing Education Units (CEUs) or Professional Development Hours (PDHs). A score of
70% or better is necessary to pass this course.
If you should need any assistance, please email all concerns and the final test to
info@tlch2o.com.
There are 100 total points possible for the course: This course will be graded on a "P" (credit)
or "Z" (no credit) basis. If you desire a letter grade for this course, you must inform the instructor
prior to submitting any of the assignments.
Note to students: Final course grades are based on the total number of possible points. The
grading scale is administered equally to all students in the course. Do not expect to receive a
grade higher than that merited by your total points.
No point adjustments will be made for class participation or other subjective factors.
The final grade options are as follows:
Letter grade (A, B, C, D, F) - These grades are awarded based on the course grading scale.
Withdrawn (W or Y) - Students who enroll but do not participate in the class may withdraw
themselves by calling Admissions and Records, or their instructor may withdraw them. Either
case will result in a grade of "W." Note that participation means the completion of a single
homework assignment or an exam. Completion of the pretest and/or syllabus receipt does not
imply course participation.
Credit/no credit option (P/Z) - None Available
Your assignments are due on time. Any assignment or mailed-in examination that is one to
five days late will be marked down one letter grade. Any assignment or mailed-in examination
that is turned in later than five days will not be accepted and will be recorded in my grade book
as “non-participating” and you can be withdrawn from class. (See final grade options.)
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Note to students: Keep a copy of everything that you submit. If your work is lost you can
submit your copy for grading. If you do not receive your certificate of completion or quiz results
within two or three weeks after submitting it, please contact your instructor.
We expect every student to produce his/her original, independent work. Any student whose
work indicates a violation of the Academic Misconduct Policy (cheating, plagiarism) can expect
penalties as specified in the Student Handbook, which is available through Student Services;
contact them at (928) 468-0665.
A student who registers for a Distance Learning course is assigned a "start date" and an "end
date." It is the student's responsibility to note due dates for assignments and to keep up with
the course work. If a student falls behind, she/he must contact the instructor and request an
extension of her/his end date in order to complete the course. It is the prerogative of the
instructor to decide whether to grant the request.
You will have 90 days from receipt of this manual to complete it in order to receive your
Continuing Education Units (CEUs) or Professional Development Hours (PDHs). A score of
70% or better is necessary to pass this course. If you should need any assistance, please
email all concerns or call us. If possible e-mail the final test to info@tlch2o.com or fax
(928)468-0675.
Course Objective: To provide training in tick identification, tick control, mite identification,
Lyme disease awareness, and effective, safe pesticide applications and treatment methods.

Educational Mission
The educational mission of TLC is:
To provide TLC students with comprehensive and ongoing training in the theory and skills
needed for the pesticide application field,
To provide TLC students with opportunities to apply and understand the theory and skills
needed for pesticide application,
To provide opportunities for TLC students to learn and practice pesticide application skills with
members of the community for the purpose of sharing diverse perspectives and experience,
To provide a forum in which students can exchange experiences and ideas related to pesticide
application,
To provide a forum for the collection and dissemination of current information related to
pesticide application education, and to maintain an environment that nurtures academic and
personal growth.
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Important Information about this Manual
This CEU course manual has been prepared to educate pesticide applicators and operators in
general safety awareness of dealing with the often-complex and various pesticide treatment
devices, methods, and applications.
This manual covers general laws, regulations, required procedures, and accepted policies
relating to the use of pesticides. It should be noted, however, that the regulation of pesticides
and hazardous materials is an ongoing process and subject to change over time. For this
reason, a list of resources is provided to assist in obtaining the most up-to-date information on
various subjects.
This manual is not a guidance document for applicators or operators who are involved with
pesticides. It is not designed to meet the requirements of the United States Environmental
Protection Agency or your local State environmental protection agency or health department.
This CEU course manual provides general pesticide safety awareness and should not be used
as a basis for pesticide treatment method/device guidance. This document is not a detailed
pesticide information resource or a source or remedy for poison control.
Technical Learning College or Technical Learning Consultants, Inc. make no warranty,
guarantee or representation as to the absolute correctness or appropriateness of the
information in this manual and assumes no responsibility in connection with the implementation
of this information. It cannot be assumed that this manual contains all measures and concepts
required for specific conditions or circumstances. This document is to be used solely for
educational purposes only and is not considered a legal document.
Pesticides are poisonous. Always read and carefully follow all precautions and safety
recommendations given on the container label. Store all chemicals in the original labeled
containers in a locked cabinet or shed, away from food or feeds, and out of the reach of
children, unauthorized persons, pets, and livestock.
Confine chemicals to the property being treated. Avoid drift onto neighboring properties,
especially gardens containing fruits and/or vegetables.
Dispose of empty containers carefully. Follow label instructions for disposal. Never reuse
containers. Make sure empty containers are not accessible to children or animals.
Never dispose of containers where they may contaminate water supplies or natural waterways.
Do not pour down sink or toilet. Consult your county agricultural commissioner for correct ways
of disposing of excess pesticides. Never burn pesticide containers.
Individuals who are responsible for pesticide storage, mixing, and application should obtain
and comply with the most recent federal, state, and local regulations relevant to these sites
and are urged to consult with the EPA and other appropriate federal, state, and local agencies.

12
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

Table of Contents
Topic 1
Introduction to Ticks.................................................................................. 15
Tick Facts..................................................................................................... 25
3 Main Families............................................................................................ 29
Biology of Ticks............................................................................................ 37
Characteristics of Hard ticks........................................................................ 41
Characteristics of Soft ticks.......................................................................... 47
Domestic Animal Ticks................................................................................. 51
Birds............................................................................................................. 57
Pesticide Alert............................................................................................... 70
Tick Controls................................................................................................ 73
Chemical Control......................................................................................... 89
Topic 1 Post Quiz......................................................................................... 91
Topic 2
Tick Identification Section......................................................................... 93
American Dog Tick....................................................................................... 95
Brown Dog Tick............................................................................................ 97
Rocky Mountain Wood Tick……………….................................................... 98
Deer Tick...................................................................................................... 100
Bat Tick......................................................................................................... 113
Black Legged (Deer Tick)............................................................................. 115
Fowl Tick....................................................................................................... 127
Lone Star...................................................................................................... 129
Pacific Coast Tick......................................................................................... 135
Rodent Tick.................................................................................................. 143
Spinose Ear Tick.......................................................................................... 145
Non-Chemical Control………………................................................……….. 151
Topic 2 Post Quiz......................................................................................... 161
Topic 3
Dangers of Ticks Section........................................................................... 163
Babesiosis..................................................................................................... 167
Colorado Tick Fever..................................................................................... 171
Ehrlichiosis.................................................................................................... 177
Lyme Disease............................................................................................... 183
Q Fever......................................................................................................... 186
STARI............................................................................................................ 187
Summary....................................................................................................... 201
Topic 3 Post Quiz.......................................................................................... 203

13
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

Topic 4
Related Blood Feeding Pests....................................................................
Assassin bug...............................................................................................
Bat Bugs......................................................................................................
Bedbugs.......................................................................................................
Pyrethroids...................................................................................................
Chiggers.......................................................................................................
Chigger Control...........................................................................................
Fleas............................................................................................................
Common Flea Treatments...........................................................................
Head lice......................................................................................................
Kissing bugs................................................................................................
Mites............................................................................................................
Scabies........................................................................................................
Swallow bugs...............................................................................................
Safe Pesticide Handling...............................................................................
Topic 4 Post Quiz.........................................................................................

209
209
211
215
223
231
237
239
247
253
265
269
271
273
275
279

Glossary..................................................................................................... 281
Post Quiz Answers.................................................................................... 283
References................................................................................................. 285

2017 Changes to EPA’s Farm Worker Protection Standard
In late 2015 the Environmental Protection Agency issued the long awaited revision to
the Worker Protection Standard (WPS). This law it is now technically active and it will
be enforced. Please keep in mind that the WPS covers both restricted use AND general
use pesticides. This course is not for worker and/or handler training. Always follow
the label and your State Pesticide Agency rules.
This course contains EPA’s federal rule requirements. Please be aware that each
state implements pesticide regulations that may be more stringent than EPA’s
regulations and these frequently are changed. Check with your state
environmental/pesticide agency for more information.
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Topic 1 - Introduction to Ticks
Topic 1 - Section Focus
You will learn the basics of ticks and related blood-feeding insects. At the end of this section,
you will be able to understand and describe ticks. You will learn about the tick family class,
genera, life cycle and related subjects. There is a post quiz at the end of this section to review
your comprehension and a final examination in the Assignment for your contact hours.
Topic 1 – Scope/Background
Ticks are representatives of the order Ixodida, which constitute a large group of arthropods of
major medical and veterinary importance. They are obligate blood feeders and some species
act as vectors of various viruses, bacteria, protozoa and helminths to many animal species,
including humans. Out of over 50,000 named species of Acari, approximately ~ 970 are tick
species. The order Ixodida is presently subdivided into four families: Ixodidae (~ 750 spp.),
Argasidae (~ 218 spp.), Nuttalliellidae (monotypic) and Deinocrotonidae (monotypic, but
extinct). Tick species of medical and veterinary importance are included in the families
Argasidae (soft ticks) and Ixodidae (hard ticks), which are the principal focus of this section.

VARIOUS STAGES AND SIZES OF COMMON HARD TICKS
The term “Tick” is the commonly used name for the small arachnids, closely related to
scorpions, spiders and mites. These are not insects. These highly designed and specialized
creatures live on blood of mammals, birds, and occasionally reptiles and amphibians. Ticks
are vectors of a number of diseases, including Lyme disease, tick-borne meningoencephalitis,
tick paralysis, to name a few, but most tick bites do not result in illness. Incredibly, more than
800 species of these obligate blood-feeding creatures inhabit the planet. They are second only
to mosquitoes as vectors of human disease, both infectious and toxic. We at TLC enjoy
studying ticks, and have many species of ticks. Our primary tick keeper Duke considers these
creatures his “pets”. We hope you will enjoy this course.
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Arachnida
The order Acarina (class Arachnida) includes mites and ticks. Members of this order differ from
other arachnids in that the body is not segmented, and the cephalothorax and abdomen are
combined into one body region. Larval mites and ticks have three pairs of legs, whereas
nymphs and adults have four pairs.
Mites (More on these in the rear of course)
Mites inhabit most ecological settings, ranging from deserts to rain forests, mountain tops to
tundra and saltwater ocean floors to freshwater lakes. The relatively few species parasitic on
humans in the U.S. produce dermatitis, often followed by allergic reactions.

ROCKY MOUNTAIN TICK
Ticks Life Cycle
Ticks are parasitic during their life cycle. They are annoying pests whose bites are irritating.
When a tick is forcibly removed, its mouthparts frequently remain in the skin, resulting in a
sore, an infection or even blood poisoning. In the US, ticks, unlike mites, transmit many serious
diseases. Ticks are external parasites on mammals, birds, reptiles, and amphibians. Both
males and females feed on blood.
This topic section will describe the biology and management of five species of ticks commonly
found. These ticks are all species which vector a disease, are capable of transmitting a
pathogen to humans, or may in some other way affect human health.
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They are the Lone Star tick, Amblyomma americanum (L), American dog tick, Dermacentor
variabilis (Say), Rocky Mountain wood tick, Dermacentor andersoni (Stiles), deer tick, Ixodes
dammini (Spielman, Clifford, Piesman, and Corwin), and Ornithodoros spp.

Unfed Adult Stage Characteristics
Scutum (shield) Pattern
Ticks have a dorsal scutum or "shield" and each species has a unique pattern or color.
Ixodes ticks often have a black/brown solid colored scutum. Whereas, Dermacentor and
Amblyomma ticks each have a patterned scutum.
Festoons
Festoons are small areas separated by short grooves on the back margin of the tick and
helps distinguish all other ticks from Ixodes ticks, which lack festoons.
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AMERICAN DOG TICK
HARD TICK
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TICK ANATOMY DIAGRAM #1

TICK MOUTH PARTS
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HARD TICK EXAMPLE
Ixodidae or Hard Ticks (>700 species) are distinguished from the Argasidae by the presence
of a scutum or hard shield. This shield makes the force of a human's shoe, or footwear
insufficient to crush the tick. However, an engorged tick, filled with blood, can easily be killed
by stepping on it. In Ixodidae nymphs and adults, a prominent capitulum (head) projects
forwards from the body; in the Argasidae, conversely, the capitulum is concealed beneath the
body.
Ixodid ticks require three hosts, and their life cycle takes at least one year to complete. Up to
3,000 eggs are laid on the ground by an adult female tick. When larvae emerge, they feed
primarily on small mammals and birds.
After feeding, they detach from their host and molt to nymphs on the ground, which then feed
on larger hosts and molt to adults. Female adults attach to larger hosts, feed, and lay eggs,
while males feed very little and occupy larger hosts primarily for mating
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SOFT TICK EXAMPLE
The Argasidae or Soft Ticks contain 193 species, although the composition of the genera is
less certain, and more study is needed before the genera can become stable. The currently
accepted genera in 2010 are Antricola, Argas, Nothaspis, Ornithodoros, and Otobius.
Though common in North America, they feed rapidly, primarily on birds, and are very rarely
found to parasitize land mammals or humans.
Soft ticks have no hard shell (Scutum). In the United States, only ticks of the genus
Ornithodoros transmit human disease, namely, relapsing fever. The biology of soft ticks differs
from that of hard ticks in that meals last for only short periods (<1 hour), and disease can be
transmitted in less than 1 minute.

21
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

TICK ANATOMY DIAGRAM #2
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TICK LIFE CYCLE DIAGRAMS

AMERICAN DOG TICK STAGES DIAGRAM
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ONE-HOST LIFE-CYCLE OF A HARD TICK DIAGRAM
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Ticks are Parasites
Tick Facts
Ticks can only crawl; they cannot fly or jump. Ticks found on the scalp have usually crawled
there from lower parts of the body. Some species of ticks will crawl several feet toward a host.
Ticks can be active on winter days when the ground temperatures are above 45 degrees
Fahrenheit.

DEER TICK
There are two groups of ticks, sometimes called "hard" ticks and "soft" ticks. Hard ticks, like
the common dog tick and Deer tick, have a hard shield just behind the mouthparts (sometimes
incorrectly called the "head"); unfed hard ticks are shaped like a flat seed. Soft ticks do not
have the hard shield and they are shaped like a small raisin. Soft ticks prefer to feed on birds
or bats and are seldom encountered unless these animals are nesting or roosting in an
occupied building.
Life Cycle and Reproduction
Both ixodid and argasid ticks undergo three primary stages of development: larval, nymphal,
and adult.
Ixodidae
Ixodid ticks require three hosts, and their life cycle takes at least one year to complete. Up to
3,000 eggs are laid on the ground by an adult female tick. When larvae emerge, they feed
primarily on small mammals and birds. After feeding, they detach from their host and molt to
nymphs on the ground, which then feed on larger hosts and molt to adults. Female adults
attach to larger hosts, feed, and lay eggs, while males feed very little and occupy larger hosts
primarily for mating.
Argasidae
Argasid ticks, unlike ixodid ticks, may go through several nymphal stages, requiring a meal of
blood each time. Their lifecycles range from months to years. The adult female argasid tick
can lay a few hundred to over a thousand eggs over the course of her lifetime. Larvae feed
very quickly and detach to molt to nymphs.
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ARGASIDAE TICK
Nymphs may go through as many as seven instars, each requiring a blood meal. Both male
and female adults feed on blood, and they mate off the host. During feeding, any excess fluid
is excreted by the coxal glands, a process which is unique to argasid ticks.
Ticks and Mites
Ticks of domestic animals directly cause poor health and loss of production to their hosts by
many parasitic mechanisms. Ticks also transmit numerous kinds of viruses, bacteria and
protozoa between domestic animals. These microbes cause diseases which can be severely
debilitating or fatal to domestic animals, and may also affect humans.
Ticks are especially important to domestic animals in tropical and subtropical countries. Here
the warm climate enables many species of ticks to flourish. Also the large populations of wild
animals in warm countries provide a reservoir of ticks and infective microbes that spread to
domestic animals. Farmers of livestock animals use many methods to control ticks and there
are related treatments to reduce infestation of companion animals. Veterinarians and animal
health agencies work at private, national and international scales to reduce the harm caused
by ticks and their associated diseases
Some mites are parasitic but all ticks are parasitic feeders on blood. Some species of mites
may be mistaken for larval ticks at infestations but their feeding mechanisms are distinctive.
All ticks have an incomplete metamorphosis: after hatching from the egg a series of similar
stages (instars) develop from a six legged larva, to eight legged nymph and then a sexually
developed eight legged adult.
Between each stage there is a molt (ecdysis) which enables the developing tick to expand
within a new external skeleton. Ticks are grouped in three families of which two have genera
of importance to domestic animals, as follows.

26
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

The family Argasidae contains the important genera Argas, Ornithodoros and Otobius. These
genera are known as soft ticks because their outer body surface lacks hard plates. The family
Ixodidae contains the important genera Amblyomma, Dermacentor, Haemaphysalis,
Hyalomma, Ixodes, Margaropus, and Rhipicephalus. Also the important boophilid ticks,
formerly of the genus Boophilus, are now classified as a sub-genus within the genus
Rhipicephalus.

ORNITHODOROS TICK

RHIPICEPHALUS TICK
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These genera are known as hard ticks because their outer surface has hard plates. Within
these 10 genera there are, very approximately, 100 species of importance to domestic animals.
Some of these species are also important to humans. The only countries that do not have
some kind of problem with ticks on domestic animals are those that are permanently cold.
Ticks satisfy all of their nutritional requirements as ectoparasites, feeding on a diet of blood in
a practice known as hematophagy. They are obligate hematophages, needing blood to survive
and move from one stage of life to another. Ticks unable to find a host to feed on will die.
Ticks extract the blood by cutting a hole in the host's epidermis, into which they insert their
hypostome, in order to keep the blood from clotting by excreting an anticoagulant or platelet
aggregation inhibitor.
Ticks find their hosts by detecting animals' breath and body odors, or by sensing body heat,
moisture and vibrations. They are incapable of flying or jumping, but many tick species wait in
a position known as "questing". While questing, ticks hold onto leaves and grass by their third
and fourth pair of legs. They hold the first pair of legs outstretched, waiting to climb on to the
host. When a host brushes the spot where a tick is waiting, it quickly climbs onto the host.
Some ticks will attach quickly while others will wander looking for thinner skin like the ear.
Depending on the species and the life stage, preparing to feed can take from ten minutes to
two hours. On locating a suitable feeding spot, the tick grasps the skin and cuts into the surface
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Three Main Families of Ticks
Of the three families of ticks, one – Nuttalliellidae – comprises a single species, Nuttalliella
namaqua. The remaining two families contain the hard ticks (Ixodidae) and the soft ticks
(Argasidae). Ticks are closely related to the numerous families of mites, within the subclass
Acarina.
Ixodidae (>700 species) are distinguished from the Argasidae by the presence of a scutum or
hard shield. This shield makes the force of a human's shoe, or footwear insufficient to crush
the tick. However, an engorged tick, filled with blood, can easily be killed by stepping on it. In
Ixodidae nymphs and adults, a prominent capitulum (head) projects forwards from the body;
in the Argasidae, conversely, the capitulum is concealed beneath the body.
The Argasidae contain 193 species, although the composition of the genera is less certain,
and more study is needed before the genera can become stable. The currently accepted
genera in 2010 are Antricola, Argas, Nothaspis, Ornithodoros, and Otobius. Though common
in North America, they feed rapidly, primarily on birds, and are very rarely found to parasitize
land mammals or humans.

NITTALLIELLIDAE TICK ON SNAKE
The family Nuttalliellidae contains only a single species, Nuttalliella namaqua, a tick found in
southern Africa from Tanzania to Namibia and South Africa. It can be distinguished from ixodid
ticks and argasid ticks by a combination of characteristics, including the position of the
stigmata, lack of setae, strongly corrugated integument, and the form of the fenestrated plates
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Range and Habitat
Tick species are widely distributed around the world, but they tend to flourish more in countries
with warm, humid climates, because they require a certain amount of moisture in the air to
undergo metamorphosis, and because low temperatures inhibit their development from egg to
larva. Ticks of domestic animals are especially common and varied in tropical countries, where
they cause considerable harm to livestock by transmission of many species of pathogens and
also causing direct parasitic damage.
For an ecosystem to support ticks, it must satisfy two requirements: the population density of
host species in the area must be high enough, and humidity must be high enough for ticks to
remain hydrated. Due to their role in transmitting Lyme disease, ixodid ticks, particularly
I. scapularis, have been studied using geographic information systems (GIS), to develop
predictive models for ideal tick habitats. According to these studies, certain features of a given
microclimate – such as sandy soil, hardwood trees, rivers, and the presence of deer – were
determined to be good predictors of dense tick populations.
Anatomy and Physiology
Ticks, like mites, have bodies which are divided into two primary sections: the anterior
capitulum (or gnathosoma), which contains the head and mouthparts; and the posterior
idiosoma which contains the legs, digestive tract, and reproductive organs.
Tick Morphology
The body of a tick consists of a “false head” (the capitulum) and a thorax and abdomen fused
into a single oval, flattened body. A larval tick has six legs, while nymphs and adults have eight
legs present. The basal segment of the leg, the coxa, may have spurs that help in identification.
An adult tick will have a genital aperture on the ventral surface, located roughly between the
second pair of legs. The respiratory system is evident by spiracular plates located
ventrolaterally behind the fourth pair of legs in the nymphs and adults. These plates may be
oval, rounded, or comma-shaped.
Hard ticks get their name from a tough dorsal shield or plate called the scutum present on all
mobile stages of the tick. The scutum on the larva, nymph, and female tick covers the dorsal
anterior third to half of the body. By contrast, the scutum on a male tick covers almost the entire
dorsal surface and expansion during feeding is very limited.
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The scutum differs in shape and others characteristics (i.e., presence or absence of simple
eyes) between tick genera. In some ticks, ornate or patterned markings may be present that
can aid in identification.
A distinct semicircular anal groove curves around the front of the anal opening in Ixodes ticks.
In all other ticks, the anal groove is behind the anus or absent. Many ticks, but not Ixodes, have
rectangular areas separated by grooves on the posterior margin of the tick body called
festoons. Festoons, if present, may not be visible on fully engorged females. Argasid ticks are
leathery, wrinkled and grayish in appearance. The capitulum of soft ticks is located on the
underside of the body and cannot be seen from above.
The capitulum in hard ticks is visible dorsally in all stages. The capitulum holds the mouthparts
consisting of a base (basis capituli), two palps, paired chelicerae, and the median ventral
hypostome, which is covered with denticles or recurved teeth.
The shape of the basis capituli, length of the palps, number of denticles, and other
characteristics of the mouthparts are used to help identify tick genera and species. While the
adults of some common ticks can be easily identified with a little training because of distinctive
markings or color, the identification of most ticks and the immature stages requires the services
of a trained entomologist and the use of keys developed by tick taxonomists. These keys are
designed to specifically identify adults, nymphs or larvae.

GNATHOSOMA
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Diet and Feeding Behaviors
Ticks satisfy all of their nutritional requirements as ectoparasites, feeding on a diet of blood in
a practice known as hematophagy. They are obligate hematophages, needing blood to survive
and move from one stage of life to another. Ticks unable to find a host to feed on will die.
Ticks extract the blood by cutting a hole in the host's epidermis, into which they insert their
hypostome, in order to keep the blood from clotting by excreting an anticoagulant or platelet
aggregation inhibitor.
Ticks find their hosts by detecting animals' breath and body odors, or by sensing body heat,
moisture and vibrations.
They are incapable of flying or jumping, but many tick species wait in a position known as
"questing". While questing, ticks hold onto leaves and grass by their third and fourth pair of
legs. They hold the first pair of legs outstretched, waiting to climb on to the host. When a host
brushes the spot where a tick is waiting, it quickly climbs onto the host.

TICK “QUESTING” EXAMPLE
Some ticks will attach quickly while others will wander looking for thinner skin like the ear.
Depending on the species and the life stage, preparing to feed can take from ten minutes to
two hours. On locating a suitable feeding spot, the tick grasps the skin and cuts into the surface.
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Legs
Like all arachnids, adult ticks have eight legs. The legs of Ixodidae and Argasidae are similar
in structure. Each leg is composed of six segments: the coxa, trochanter, femur, patella, tibia,
and tarsus. Each of these segments is connected by muscles which allow for flexion and
extension, but the coxae have limited lateral movement. When not being used for walking, the
legs remain tightly folded against the body. Larval ticks hatch with six legs, acquiring the other
two after a blood meal and molting into the nymph stage.

Haller's Organ
In addition to being used for locomotion, the tarsus of leg 1 contains a unique sensory organ,
the Haller's organ, which can detect odors and chemicals emanating from the host, as well as
sensing changes in temperature and air currents.

HALLER’S ORGAN CLOSE-UP #1
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HALLER’S ORGAN CLOSE-UP #2
Tick Feeding
The term tick bite may be misleading as ticks do not bite and depart or feed rapidly like a
mosquito. Ticks attach and feed gradually over a period of several to many days. Once a tick
has found a suitable place to feed, it grasps the skin, tilts the body at a 45-60° angle, and
begins to cut into the skin with the paired chelicerae. The palps splay outwards on the skin
surface. After the chelicerae and hypostome penetrate the skin, they become encased in
“cement” secreted by the tick. The cement serves to hold the mouthparts in place while the tick
feeds. Mouthparts on larval and nymphal ticks are small with less penetration and produce a
smaller host reaction.
Adult Ixodes and Amblyomma ticks have long mouthparts that can reach the sub dermal layer
of skin, produce a larger reaction, and make the tick harder to remove. Insertion of the
mouthparts often takes around 10-30 minutes, but can take longer (1-2 hours). The reaction
to a feeding tick may make the tick appear imbedded, but only the slender mouthparts actually
penetrate the skin.
A variety of pharmacologically active compounds that aid the feeding process and possibly
increase pathogen transmission are introduced in the tick’s saliva (e.g., blood platelet
aggregation inhibitors, anticoagulants, anti-inflammatory and immunosuppressive enzymes,
and vasodilators to increase blood flow). Feeding is not continuous and most of the blood meal
is taken up during the last 12-24 hours of feeding. The body weight of a feeding female tick
can increase 80-120 times. Male ticks are intermittent feeders, take smaller amount of blood,
and do not change appreciably in size (male I. scapularis do not need to feed and are rarely
found attached). The probability of transmission of Lyme disease spirochetes increases the
longer an infected tick is attached.
Ticks feed by perching in low vegetation and waiting for a susceptible host on which they can
attach and feed. Once on a host, the tick attaches its hypostome, a central piercing element
with hooks, into the host's skin.
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Some ticks secrete a cementing material to fasten themselves to the host. In addition, Ixodes
ticks secrete anticoagulant, immunosuppressive, and anti-inflammatory substances into the
area of the tick bite. These substances presumably help the tick to obtain a blood meal without
the host's noticing.
These same substances also help any freeloading pathogens to establish a foothold in the
host. From the perspective of disease transmission to humans, the essential characteristic of
ticks is their need to ingest a blood meal to transform to their next stage of development. Not
picky in their eating habits, they take their requisite blood meal from all classes of vertebrates
(e.g., mammals, reptiles, birds), with the exception of fish. Ticks can carry and transmit a
remark-able array of pathogens, such as bacteria, spirochetes, rickettsiae, protozoa, viruses,
nematodes, and toxins.
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Biology of Ticks
Phylum Arthropoda
Animals in the phylum Arthropoda (known as arthropods) share several key characteristics
including: a segmented body arranged in two or three groups; paired, segmented appendages;
and an exoskeleton made of chitin. Examples of commonly encountered arthropods include
crustaceans, spiders, insects, millipedes, and centipedes.

The Arachnida is a class within the phylum Arthropoda. Arachnids include spiders, scorpions,
pseudoscorpions, and opiliones or daddy-long legs. The class Arachnida is further divided into
smaller groups called orders. The Acari is a name for one of these orders. All mites and ticks
belong to this order. Ticks comprise two main groups: hard ticks (family Ixodidae) and soft ticks
(family Argasidae).
The identification of medically important species of ticks can be done by local diagnostic
facilities at universities or state agencies or with the aid of publications such as Keirans and
Litwak (1989), Sonenshine (1979), and the United States Department of Health, Education and
Welfare (1967), which provide keys and descriptions. Ixodes dammini was first desc-ribed in
1979 and will appear as Ixodes scapularis in works prior to this date.
A concise review of tick biology, management, and medical importance was provided by
Goddard (1989). A brief understanding of the biology of the tick is important in understanding
its role in the various tick-borne diseases and the prevention of these diseases. Ticks are
arthropods of the class Arachnida, which includes spiders, scorpions, and mites.
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Of the 3 families of ticks, only hard ticks (family Ixodidae) and soft ticks (family Argasidae) have
medical importance. The principle difference between the 2 groups is the presence of the hard
plate, or scutum, that hard ticks possess.
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Tick Biology and Behavior Summary
Ticks are essentially mites that have become obligate blood-feeders, requiring a host animal
for food and development. Ticks have four stages in their life cycle: egg, the 6-legged larva
(seed ticks), and 8-legged nymph and adult (male or female). Larvae and nymphs change to
the next stage after digesting a blood meal by molting or shedding the cuticle.
Most of the ticks mentioned in this course have a 3-host life cycle, whereas each of the three
active stages feed on a different individual host animal, taking a single blood meal. Larvae feed
to repletion on one animal, drop to the ground and molt to a nymph. The nymphs must find
and attach to another animal, engorge, drop to ground and molt to an adult. The adult tick
feeds on a third animal. A replete or engorged (blood filled) female tick produces a single large
batch of eggs and dies. Depending upon the species of tick, egg mass deposited can range
roughly from 1,000 to 18,000 eggs.
Life Cycles
The life cycles of hard and soft ticks vary. Most hard ticks undergo a 2-year life cycle in which
they begin as 6-legged larvae. Amblyomma, Dermacentor, and Ixodes are the 3 genera of hard
ticks that transmit diseases to humans in the United States. These ticks generally feed for
many days, a fact that has some bearing on the treatment of tick bites.

DEER TICK - IXODES SCAPULARIS
The following representative cycle is that of the Ixodes scapularis in the northeastern United
States. The larvae hatch from eggs in summer and begin seeking hosts in August; these ticks
have only 6 legs and are the size of the period at the end of this sentence. If the larvae do not
find a host for a blood meal, they die.
The preferred host is the white-footed mouse, Peromyscus leucopus. Larvae that successfully
feed then fall off the host and live in the soil and decaying vegetation over the winter.
The next spring, most often in May and June, the larvae molt into 8-legged nymphs. These
nymphs are quite small and seek their blood meal from a small vertebrate. Humans may be
infected as accidental hosts at this point in the cycle. Then, the nymph either dies (if it fails to
find a blood meal) or lives in the soil to molt into an adult in the fall season.
The 8-legged adult tick is somewhat larger and seeks a larger host for its required blood meal.
The white-tailed deer, Odocoileus virginianus, is the preferred host for adult ticks, which mate
on deer over the winter months.
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WHITE TAILED DEER
The white-tailed deer is hard to distinguish from the black-tailed deer. The black-tail has
similar antlers and will sometimes show the characteristic "flag" of the white-tail but usually
with less flare. Because the deer plays a key role in the mating of ticks, the increase in the
deer population in many parts of the country is an important factor in the epidemic of some
tick-borne diseases, such as Lyme disease.
The adult female lays several thousand eggs and then dies. Eggs that survive the winter hatch
into larvae the next season, and the 2-year cycle begins anew.
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Hard Ticks
General Characteristics and Habits of Hard Ticks (Family Ixodidae)
Hard ticks have a scutum while soft ticks do not. In the male hard tick, the scutum is large,
completely covering the dorsal surface. In the female, the scutum covers only a part of the
dorsal surface and is almost obscured when she becomes engorged.
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The capitulum of hard ticks extends forward from the anterior end of the body, bearing some
resemblance to a true head, while in soft ticks it is found on the underside and is not usually
visible from a dorsal view. The spiracles lie behind the fourth pair of coxae, or basal segments
of the leg.

ROCKY MOUNTAIN WOOD TICK
GOOD EXAMPLE OF A HARD TICK
Hard ticks typically take one blood meal in each of the three developmental stages -- larval,
nymphal and adult. Both sexes are blood feeders, but only the female becomes greatly
distended during engorgement. Most species feed on a different host during each stage, but
there are some one-host and two-host species.
Genus Amblyomma
Most species of Amblyomma have whitish markings, long palpi, a long hypostome, and
festoons on the posterior margin of the abdomen. Only eight of the more than 90 described
species are found in the United States, Amblyomma being more common in the tropics. It is
found east of central Texas to the Atlantic Coast and northward to Iowa.
The lone star tick, Amblyomma americanum, can carry spotted fever, tularemia, and possibly
Q fever. Female specimens are easily recognized by the conspicuous silvery-white spot at the
tip of the scutum, hence the name "speck-back" in the Ozark Mountains and the common name
"lone star tick" for the Lone Star State of Texas. The pale markings are diffuse on the male
specimens. In the southern states east of Texas this species will bite man readily in the larval,
nymphal and adult stages. Its bite is quite painful and may itch for a long time. Common hosts
are livestock, dogs, deer, birds and man.
The Gulf Coast tick, Amblyomma maculatum, is found particularly along the Gulf and South
Atlantic coastlines. It has spurs on the second, third and fourth pairs of legs and more diffuse
pale markings on the female than does the lone star tick. When present in an area, the ticks
often infest the ears of cattle. Screwworm flies are often attracted by the smell of fresh blood
in these wounds, laying eggs in them. Later screwworm larvae may feed voraciously, cause
festering sores that can kill cattle. Common hosts include livestock, deer, dogs and man.
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Genus Dermacentor
The genus Dermacentor is the most important group of ticks in the United States as pests of
man and other animals, both as blood-feeding parasites and as disease vectors. Some species
feed regularly on man and other animals; transmit the causative organisms of spotted fever,
tularemia, Colorado tick fever, possibly Q fever, and anaplasmosis; and pass many of the
causative agents of these diseases transovarially and transstadially.
Specimens of D. variabilis and D. andersoni are the ticks most frequently involved in cases of
tick paralysis in the United States. Dermacentor ticks are ornate, with pale markings on the
scutum, eleven festoons, eyes, and short palpi. The basis capituli is quadrangular dorsally.

AMERICIAN DOG TICK STAGES DIAGRAM
The American dog tick, Dermacentor variabilis, is widely distributed east of the Rocky
Mountains and also occurs on the Pacific Coast, and in parts of northern Idaho and eastern
Washington. This tick will be discussed in detail as a representative of the hard ticks.
The dog is the preferred host of the adult D. variabilis, although it feeds readily on mainly large
mammals including man. The adult ticks are commonly found in the spring in their "waiting
position" on grass and other low vegetation.
The third pair of legs is used to cling to the grass while the others are waved about ready to
grasp any host that comes by. The male remains on the host for an indefinite time, alternately
feeding and mating. The female feeds, mates, becomes engorged, and drops off to lay several
thousand eggs.
The adult male and females are frequently encountered by sportsmen and people who work
outdoors. The males and females have pale whitish or yellowish markings on the scutum.
Males may be only 3 mm long, while engorged females may be as much as 13 mm in length.
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Larvae seek the host actively and do not assume the waiting position typical of the adults.
Meadow mice, white-footed mice, and pine mice are important hosts of larvae.
Males of D. variabilis do not feed enough to alter their size noticeably. Females may increase
in size from about 5 mm long and 2.5 mm wide to 13 mm long and 10 mm wide, but their
engorgement is retarded if males are not present. The newly hatched larvae are about 0.6 mm
long, without spiracular plates, and are yellow with red markings near the eyes.
Engorged larvae are about 1.5 mm long and are slate gray to black. Nymphs are similar in
appearance to the larvae, but have four pairs of legs and are light yellowish brown with red
markings near the eyes. Engorged specimens are slate gray and about 4 mm in length. The
entire life cycle is from four months to more than a year.
American dog ticks, as well as other species, are attracted by the scent of animals, hence are
most numerous along roads, paths and trails. Engorged ticks that drop from animals using the
passageways further increase the concentration at these sites. These facts are important to
persons applying pesticides for tick control.
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The Rocky Mountain wood tick, Dermacentor andersoni, is found in the Rocky Mountain States
and in southwestern Canada. The life cycle of this three-host tick is two to three years. The
larvae and nymphs attack small mammals, and the adults obtain their blood meals from large
mammals including man. The range of this tick coincides with the area in which cases of
Colorado tick fever are contracted. It is similar to the American dog tick, but adults of the wood
tick in general have more pale coloring and larger goblets on the spiracular plates than the
American dog tick.
The winter tick, Dermacentor albipictus, is widely distributed throughout North America. It is a
one-host species parasitic on cattle, horses, moose, elk, deer and sometimes man. These ticks
may be extremely numerous on these large animals and may cause blood loss leading to
anemia and even death. The spiracular plates are oval with very large goblets.
The Pacific Coast tick, Dermacentor occidentalis, is a three-host tick whose life cycle on small
rodents and large mammals may be completed in less than three months. It is a serious yearround pest of cattle and will attack man. It is a known vector of tularemia and a suspected
vector of Rocky Mountain spotted fever. The basis capituli has conspicuous tooth-like dorsal
projections on the posterior margin known as cornua.
Genus Ixodes
Ticks in the genus Ixodes are easily recognized by the position of the anal groove, which lies
in front of the anus and extends from one side of the body to the other. There are 34 species
of ticks in the genus Ixodes in the United States, more than in any other genus. Male specimens
have a complicated arrangement of plates on the ventral side of the abdomen. Most species
have enlarged club-like palps.
The black-legged tick, Ixodes scapularis, occurs in the eastern half of the United States. Male
and female specimens are frequently found mating on deer, dogs and other large mammals in
the fall and winter. This species will also feed on man and birds.

The Pacific tick, Ixodes pacificus, is the western counterpart of I. scapularis, and both species
are related to the castor-bean tick of the Old World, Ixodes pacificus. Ixodes pacificus adults
will bite deer, cattle and man readily.
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Genus Rhipicephalus
Many species of ticks in the genus Rhipicephalus occur in Africa and Asia where they are
important vectors of disease to man and animals. These ticks have a hexagonal basis capituli,
eyes on the scutum and festoons on the posterior margin of the abdomen. Male specimens
are distinguished from most other common ticks by the adanal plates and accessory plates on
either side of the anus.
The brown dog tick, Rhipicephalus sanguineus, is found in most of the United States. It is a
reddish-brown species that attacks dogs and other mammals but rarely man. It is not known
to transmit human diseases in the United States, although it is a known vector of Marseilles
fever in the Mediterranean region.
The ticks are frequently found attached to the ears and in between the toes of dogs. This
species is one of the most common in homes, where it feeds on dogs and then drops off the
infested animal. The engorged female specimens, sometimes about a 13 mm long, are
particularly noticeable as they crawl on walls or around baseboards and cracks, looking for
protected areas in which to deposit 1,000 to 3,000 eggs.
The life cycle of this species can be completed in less than two months. In the southern United
States this species occurs in buildings, kennels and small animal hospitals, and outdoors in
yards. In the North, this tick is rarely found outdoors. It is a very difficult and important species
to control.

This course contains EPA’s federal rule requirements. Please be aware that each
state implements pesticide regulations that may be more stringent than EPA’s
regulations and these frequently are changed. Check with your state
environmental/pesticide agency for more information.

2017 Changes to EPA’s Farm Worker Protection Standard
In late 2015 the Environmental Protection Agency issued the long awaited revision to
the Worker Protection Standard (WPS). This law it is now technically active and it will
be enforced. Please keep in mind that the WPS covers both restricted use AND general
use pesticides. This course is not for worker and/or handler training. Always follow
the label and your State Pesticide Agency rules.
This course contains EPA’s federal rule requirements. Please be aware that each
state implements pesticide regulations that may be more stringent than EPA’s
regulations and these frequently are changed. Check with your state
environmental/pesticide agency for more information.
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Soft Ticks Section
General Characteristics and Habits - Soft Ticks (Family Argasidae)
Male and female soft ticks are similar in appearance, with no dorsal plate (scutum) to
distinguish the sexes as in hard ticks. The capitulum which bears the mouth parts is located
beneath the anterior margin of the body. The spiracles or respiratory openings lie on the sides
of the body above the third and fourth pairs of legs.

Although some species of soft ticks feed on humans, they are more common on birds and
occasionally are found on bats and other small mammals. The sexes can be distinguished by
the shape of the genital opening which in males is circular or crescent-shaped and in females
is a transverse split, wider than long.
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Genus Ornithodoros
Ornithodoros is the most important of the four genera of soft ticks. The ticks in this genus have
a more globular body without the sutural line found in the various species of Argas. The body
is roughened or warty in appearance with tiny protuberances, called "mammillae."
The hypostome has well-developed teeth. Several species are known in the United States,
including Alaska and Hawaii, of which four are known vectors of relapsing fever in the United
States.
The relapsing fever ticks, Ornithodoros species, are seldom seen by the average person since
they are primarily "nest ticks" which can survive starvation for months or even years. Human
beings are occasionally bitten by these hungry ticks and contract cases of relapsing fever in
mountain cabins, in caves, or near wild animal burrows.
For example, O. hermsi is found at high elevations in the West, particularly Idaho, Oregon,
Washington, California, Nevada, and Colorado, where it parasitizes small mammals such as
the western chipmunk (Eutamias) or tree squirrels (Tamiasciurus).

ORNITHODOROS PARKERI
Occasionally, people sleeping in mountain cabins come in contact with infected ticks and
contract relapsing fever. Ornithodoros parkeri is a large species which attacks man and rodents
and is found in nine western states. It is an efficient vector of relapsing fever and can transmit
Rocky Mountain spotted fever.
Ornithodoros Turicata, also a large tick, is found in the southern and western United States. It
is found in caves, holes made by burrowing animals and at campsites.
Its hosts include rodents, snakes, terrapins and various domestic animals, as well as man.
Even after long starvation, it is an efficient vector of relapsing fever. Both O. Turicata and O.
parkeri transmit the spirochete of this disease to their offspring as far as the fourth generation.
Ornithodoros talaje occurs in southern United States.
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ORNITHODOROS ERRATICUS
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Typical Ticks of Domestic Animals
Amblyomma and Rhipicephalus ixodid ticks
Amblyomma species are widespread on domestic animals throughout tropical and sub-tropical
regions. Typical Amblyomma species are: Amblyomma americanum, the lone-star tick of
southern and eastern USA; Am. cajennense, the Cayenne tick of South America and southern
USA; Am. variegatum, the bont tick of Africa and the Caribbean. A typical Rhipicephalus
species is Rhipicephalus sanguineus, the tropical dog tick, specialized to feed only on dogs. It
is distributed globally throughout the warm countries, wherever humans with their dogs live.

CAYENNE TICK DIAGRAM
Typical Rhipicephalus species that feed on cattle in Africa are R. appendiculatus, the brown
ear-tick, and R. evertsi evertsi, the red-legged tick. Rhipicephalus (Boophilus) microplus is the
most important tick of cattle in many tropical and sub-tropical countries to where it spread from
Southeast Asia on transported cattle.
Three-host Life-Cycle of Amblyomma and many Rhipicephalus species
Following one individual tick: the eggs laid on the ground hatch and the larvae wait for or
actively seek a host (questing behavior). The larva feeds, detaches from its host, molts into a
nymph when on the ground and quests by crawling on the ground or waiting on vegetation.
The nymph feeds and repeats the same process as the larva but will emerge having developed
the anatomy of either an adult female or male.
Adults quest similarly to nymphs. Most hard ticks have a three-host life-cycle. The female
attaches only to a species of host that it is adapted to for reproduction. The female engorges
on much blood, expanding greatly, then detaches and converts the blood meal into eggs which
are laid on the ground. Females of large species of Amblyomma engorge to a weight of 5g and
lay 20,000 eggs. The female dies after this single egg-laying.
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The male will take repeated small meals of blood and attempt to mate repeatedly whilst on the
same host. Feeding times range over: larvae 4–7 days, nymphs 5–10 days, adults 8 to 20
days. The time spent molting and questing off the host can occupy the remainder of 6 to 18
months for a single tick to complete its life cycle.
The life-cycle timing is often expanded by diapause (= cease development or activity) in
adaptation to seasonal variation of moisture and heat. Ticks are highly adapted for long term
survival off the host without feeding and can extract moisture directly from humid air. However,
survival is greatly reduced by excess heat, dryness and lack of suitable hosts to attach to.
Survival on the host is also greatly reduced by grooming and by hypersensitive immune
reactions in the skin against the feeding of the ticks.
Boophilid ticks, a sub-genus within Rhipicephalus
These ticks, commonly known as cattle ticks or blue ticks, have a highly characteristic
morphology and one-host life-cycle. They are economically important to cattle rearing industry
by causing direct parasitic losses and by transmission of microbes. In addition to Rhipicephalus
microplus, species of most importance to domestic animals are R. annulatus which is
widespread in tropical and sub-tropical countries and R. decoloratus which occurs in Africa.

BOOPHILID TICK EXAMPLE

One-host life-cycle of Rhipicephalus microplus
These ticks are adapted to the advantages of specializing to feed on cattle and with all the
feeding stages occurring on one individual host in a rapid sequence. They also can survive by
feeding on deer or some wild bovid hosts. Infestation starts when larvae on vegetation attach
to a new host. When a larva feeds it molts at the site where it feeds and emerges as a nymph.
The nymph feeds at the same site or close by and molts where it feeds.
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It emerges from molt as either an adult female or male. The female’s single large blood meal
is converted into a batch of 2000 eggs. The males take several small meals of blood to support
their repeated attempts at mating. The molts are rapid and the next stage remains in the hair
coat to start feeding again. The combined feeding and molting periods take approximately 21
days. The engorged female drops from the host, hides under litter on soil surface, lays one
batch of eggs then dies. When eggs hatch the larvae crawl up grass stems and wait until they
can attach to passing cattle.
Hyalomma Ticks
This genus contains many species of hard ticks important to domestic animals in hot dry
regions in Africa, the Mediterranean basin, Middle East, Pakistan, India and through to China.
Typical species are Hyalomma anatolicum, Hy. marginatum rufipes, Hy. truncatum and Hy.
detritum, which feed as adults on cattle, sheep and goats. Hyalomma dromedarii is specialized
to feed on dromedary camels. Hyalomma ticks are adapted to live in regions with large
seasonal variation of temperature and low rainfall. Diapause is an important mechanism to
adjust to these climates. Another adaptation is to have a life-cycle within one species that can
be two-host or three-host.

HYALOMMA TICK EXAMPLE
For example: Hy. a. anatolicum may feed on a hare, molt on the hare and feed again on the
same individual hare, detach and molt to an adult and then feed on a cow; this is a two-host
life-cycle. Or it may feed as a larva on a gerbil, then as a nymph on a cow and then as an adult
on another cow in a three-host life-cycle. Furthermore, this tick commonly feeds as a threehost tick with larvae, nymphs and adults feeding on separate individual dairy cows confined to
cattle housing in zero-grazing systems.
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Argas and Ornithodoros Soft Ticks
Argas persicus, the fowl tick, is a major pest of poultry birds. The tampan ticks within
Ornithodoros moubata complex of species infest domestic pigs and also feed on humans.
Ornithodoros savignyi is often found in large numbers at enclosures where camels and cattle
are herded.
Multi-host life-cycle of Ornithodoros moubata
Argasidae soft ticks have different life cycles from Ixodidae hard ticks, and these are very
variable between species. Typically, in Ornithodoros, a larva hatches from an egg laid in the
nest or resting place of the host. The larva does not feed but directly molts into the first nymph
stage. This feeds then molts into the next nymph stage.
Feeding by soft ticks is generally completed within minutes rather than days as with hard ticks.
Depending on circumstances, there will be four or five nymph stages, progressively larger.
Finally, a molt produces an adult female or male. The female takes repeated blood meals that
are small compared to a female hard tick. Each blood meal is converted to a small batch of
eggs. The male feeds sufficiently to support its mating. The life-cycle of Argas persicus is
similar, but the larva feeds on blood of its bird host, remaining attached for approximately 7
days.

ORNITHODOROS MOUBATA EXAMPLE
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Other Groups of Ticks
Other genera with species that are often of high local importance to domestic animals include
the following as a few examples.
Ixodes (Ixodes ricinus, the deer tick of Europe; Ixodes scapularis, the black legged tick of North
America; Ixodes holocyclus, the paralysis tick of Australia). Haemaphysalis (Ha. leachii, the
yellow dog tick of the tropics).
Dermacentor (Dermacentor andersoni, the Rocky Mountain wood tick; Dermacentor variabilis,
the American dog tick; D. reticulatus, the ornate dog tick of Europe).
Dermacentor nitens the tropical horse tick of the Americas has a one-host life-cycle similar to
the boophilids. Margaropus winthemi, the beady legged tick infests horses and cattle in South
Africa. The soft tick Otobius megnini, the spinose ear tick, has its nymphs feeding within the
ear canal of many species of domestic animals. Adult Ot. megnini do not feed. This tick occurs
in the Americas and has spread to Africa and Asia.
Small Mammals and Birds
Rodents and birds can infect ticks with B. burgdorferi and transport ticks onto your property.
The importance of these animals in the dynamics of Lyme disease depends on the abundance
of the animal host, number of ticks feeding on the host, and the host’s ability to infect feeding
ticks with the Lyme disease spirochete (i.e., the reservoir potential). In other words, what
animals are contributing infected ticks to your property? Some animals may have a lot of ticks,
but not be able to infect them with spirochetes.
Rodents
While different rodent and bird species may predominate in certain years and locations, whitefooted mice, Peromyscus leucopus, are generally the most abundant and efficient animal
reservoir for the Lyme disease bacteria. They contribute more infected ticks than eastern
chipmunks or meadow voles.
White-footed mice also are a reservoir for the causal agents of ehrlichiosis and babesisois.
Over 90% of white-footed mice will be infected with B. burgdorferi in many areas and up to half
have been found to carry all three pathogens in some areas. In one study, a single mouse was
estimated to infect as many ticks as 12 chipmunks or 221 voles. Meadow voles, Microtus
pennsylvanicus, are most abundant in fields, pastures, orchards, which harbor few I.
scapularis.
Although they harbor fewer ticks, short-tailed shrews, Blarina brevicauda, with their high
reservoir potential, may contribute to the maintenance of both B. burgdorferi and B. microti in
some areas, especially when mouse numbers are low. By contrast, squirrels have a lower
Lyme disease reservoir potential. One study indicated that squirrels might reduce or dilute the
number of infected ticks in the landscape.
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White-footed Mouse
Peromyscus leucopus (Rafinesque)
The white-footed mouse is the principal animal carrying the pathogens that cause Lyme
disease, human anaplasmosis (i.e., ehrlichiosis) and human babesisois. White-footed mice
are found throughout most eastern and Midwestern United States, except in Florida and
northern Maine. This mouse is difficult to distinguish from the deer mouse, P. maniculatus.
White-footed mice have a home range of generally 0.1 to 0.5 acre, sometimes larger. This
woodland and brushy area dwelling animal nests in stonewalls, tree cavities, abandoned bird
or squirrel nests, under stumps, logs, and may readily enter and nest in buildings, especially
during the winter months. Mice may line the nest with fur, feathers or shredded cloth. These
nocturnal animals aromnivorous and feed on acorns, seeds (including newly planted gardens),
fruits, insects, snails, tender young plants, and carrion.
Mouse densities usually are around 1-10 per acre but can be higher (15 per acre) and may go
relatively unnoticed until they enter homes that are not rodent proof. Breeding spring through
fall, a female mouse typically has 3-4 young after a gestation period of 22-25 days. The mice
reach sexual maturity in 6-7 weeks. There are no ticks on the mice during the winter and, inside
buildings, they do not pose a risk for the transmission of Lyme disease. Folded hardware cloth
(1/4-inch mesh) may be used to exclude mice from buildings, flowerbeds, and garden plots.
Cleaning up small black droppings and urine-contaminated areas in confined areas can pose
a risk for hantavirus disease.
Reduction of small mammal abundance should focus mainly on reducing mouse habitat near
homes and encouraging predators like foxes, snakes, hawks, and owls, and weasels, to name
a few. However, predators require large territories of several square miles. Although not
quantified, this author has noticed mouse populations drop dramatically (based on trapping
success) with resultant drops in the tick population at sample sites where a fox family or snakes
have taken up residence in or near the stone walls. Mice have relatively small home ranges.
Dense vegetation and ground cover plants like pachysandra adjacent to homes provide cover
for rodents as they forage for food. Shaded stonewalls overgrown with grass and brush can
harbor many mice and chipmunks.
Eastern Chipmunk
Tamias striatus L.
Eastern chipmunks are found in most states east of the Mississippi River, except along the
southeastern coastal region. They are often the second most important rodent in the
maintenance of Lyme disease and can be the principal reservoir in some areas. Solitary by
habit and active during the day, chipmunks feed on seeds, grains, fruits, nuts, bulbs,
mushrooms, insects, carrion and may prey on young birds and eggs. They can climb trees to
gather seeds, fruit and nuts and store food throughout the year. They hibernate during the
winter, but may become active for brief periods on sunny warm days. Requiring ample
vegetative cover, chipmunks are found in deciduous woodlands with undergrowth, old logs,
stonewalls, and in brushlands. Their home range is small, typically less than 100 yards in
diameter and females defend a 50-yard radius around the home. A small (2 inch),
inconspicuous entrance leads to a complex burrow system. There are typically 2 to 4
chipmunks per acre, but densities may be higher with adequate food and cover. There are 1
or 2 litters each year. Hardware cloth (1/4-inch mesh) may be used to exclude chipmunks from
buildings and flowerbeds.
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Birds
Birds are frequent hosts for immature stages of the blacklegged tick. At a woodland residence,
26% of birds were infested with ticks and 94% were I. scapularis. While some bird species can
infect feeding ticks with B. burgdorferi (i.e., American robin, veery, grackle, common
yellowthroat, Carolina wren, house wren), other species (i.e., gray catbird, woodthrush) do not.
Due to variability in bird species composition, population, habitat preferences, reservoir
competence and feeder activity, it is unclear how many ticks (much less those infected with
spirochetes) most birds actually contribute to a typical residential landscape. One early study
found that American robins, a reservoir competent bird, were likely contributors to the nymphal
tick population found in some suburban residential landscapes.
Unlike mice, however, reservoir competency in robins declines after 2 months. A recent study
suggested most birds probably contribute few infected ticks and may actually dilute pathogen
transmission, at least in comparison to mice. Bird feeders in landscaped areas like mowed
lawns were not found to be a risk factor for Lyme disease, probably because the habitat does
not favor tick survival and seed feeding birds that frequent feeders in the summer do not
deposit many ticks. However, higher tick abundance has been noted where feeders were
installed at or beyond the lawn edge in wooded habitat suitable for tick survival and rodent
activity (Gary Maupin, CDC retired, personal observation). Adult ticks, which are active in the
fall, winter and spring months, do not feed on birds.
It is unknown what impact summer or winter fruit bearing trees and shrubs for birds has on the
prevalence of ticks as related to mouse and chipmunk activity, as seeds and fruits can also
serve as a food source for these animals.
Many berry plants, however, are important to fall migrants and the berries are quickly
consumed. Deer resistant bird favorites include bayberry (Myrica pensylvanica) and Virginia
creeper (Parthenocissus) and highbush blueberry (Vaccinium corymbosum – produces
summer berries); cedars and certain holly cultivars, however, are subject to heavy deer
browsing. Common winterberry (Ilex verticillata) is also fairly susceptible to heavy deer browse
damage. It requires both female and male plants to produce winterberries for birds. Native
viburnums will suffer only occasional to minimal damage from deer and are good bird plants.
Japanese barberry (Berberis thunbergii) is considered invasive.
Possible small animal and bird management strategies include:
• Keep potential mouse nesting sites in stonewalls and woodpiles near the residence
free of brush, high grass, weeds, and leaf litter.
• Seal or rework stonewalls near or under the home to reduce harborage.
• Move firewood away from the house.
• Place the birdhouses and feeders away from the house, but it is unknown if this will
decrease risk of exposure to ticks. Clean up spilled feed (spilled bird feed can also
attract mice).
• Set up bird feeders in late fall and winter when natural foods are scarce (and the
immature stages of I. scapularis are not present on birds).
• Seal foundations. For example a garden shed on cement blocks can harbor raccoons,
skunks, or woodchucks. This can be avoided through a proper foundation or use of
hardware cloth buried at least two feet beneath the ground. A poorly sealed building or
old garden shed can harbor mice.
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Host-Targeted Chemical Tick Control for Rodents
The first rodent-targeted product was a cardboard tube of cottonballs treated with the
insecticide permethrin (Damminix®). The product is aimed at larvae and nymphs of I.
scapularis feeding on white-footed mice. The effectiveness of this product is dependent upon
the mice collecting the cotton as nesting material from cardboard tubes distributed throughout
the mouse habitat. Studies in Connecticut and New York state failed to show any reduction in
the number of infected, host-seeking I. scapularis nymphs when this product was used for a
three-year period in woodland and residential areas of about 4 acres or less. Lack of control
may be due to failure by the mice in some areas to collect the cotton or the presence of
alternative tick hosts, such as chipmunks, an important secondary tick host and spirochete
reservoir. Reductions in tick numbers were reported in a Massachusetts study with the
treatment of one 18-acre tract.
Another approach, using bait boxes for the topical treatment of rodents with fipronil, was first
evaluated for the control of I. scapularis on wild white-footed mice on an island community in
Connecticut and then subsequently at residential locations in Connecticut, New Jersey, New
York and Massachusetts. Fipronil is the active ingredient in topical or spray flea and tick control
products (Frontline®). In the laboratory, a single topical application to a mouse can kill all ticks
on the animal for up to 7 weeks. In the island community trial, the prevalence of infection of B.
burgdorferi in the mice dropped dramatically after one year and nymphal tick populations were
substantially reduced after only two years of use.
A commercial version called the Maxforce Tick Management System (Bayer Environmental
Science, Montvale, NJ) received EPA registration July 2003 and is available through licensed
pesticide applicators. The rodent bait box is one alternative to area applied sprays or efforts to
reduce the small mammal population. The device consists of a sealed, ready to use, child
resistant box containing nontoxic food blocks and an applicator wick impregnated with 0.70%
fipronil. This device treats both white-footed mice and Eastern chipmunks as they pass through
the box to forage on the food attractant. While high levels of immature tick control may be
obtained by treating single, isolated properties, a number of adjacent homeowners may have
to use this approach for optimum impact. The impact of the boxes on the tick population
accumulates over time. There is no effect on the existing host-seeking tick population the first
year the boxes are placed, so a pesticide application may be a consideration in the initial year
if the Maxforce Tick Management System is used.
Prevention of Tick-Associated Disease in Companion Animals
The prevention of Lyme disease and other tick-associated disease in dogs relies on avoiding
tick habitat, reducing ticks on the animal, daily tick checks, and use of one of the canine Lyme
disease vaccines available (whole-cell killed bacterin or recombinant outer surface protein A
of B. burgdorferi - OspA). Electronic fencing systems can help confine a pet in an area where
the animal is less likely to pick up ticks or where other tick control measures have been
implemented. If the pet is not allowed to freely roam into the wooded areas, it is less likely to
pick up ticks. Animals can carry ticks into the home.
However, studies to determine whether pet owners may be at increased risk of Lyme disease
have been inconclusive. Ticks, once attached or fed, will not seek another host. Dogs and cats
should be checked daily for ticks, but the immature stages may be virtually impossible to detect
on longhair or dark-hair animals. Outdoor activities with animals also may increase the
exposure of pet owners to ticks and their habitat.
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A veterinarian should be consulted about the prevention and treatment of Lyme disease in
your animals. A variety of products crepel and/or kill ticks on the animal. Some are available
over the counter (OTC) and others only through your veterinarian. Chemical products to protect
dogs from ticks are available as spot-ons, sprays, collars, powders, and dips. Ingredients
include several insecticides such as pyrethrin, permethrin, amitraz, or fipronil (see section on
chemical control). Some products are combined with an insect growth regulator to help control
flea eggs. Follow label directions to minimize the chances for an adverse reaction to the
product in your pet and do not combine products without the advice of your veterinarian.
Different products can contain the same or similar ingredients, which could result in an
overdose of the animal.
Although the risk of clinical disease is low, the canine Lyme vaccines can provide high levels
of protection for dogs living in or traveling to Lyme disease endemic areas with a likely
exposure to ticks. Depending upon the vaccine, an initial dose can be given as early as 9 or
12 weeks of age with a second required dose several weeks later. An annual booster is
recommended.
Backyard Wildlife Programs and Environmentally Friendly Lawns
With increased environmental awareness, the focus for some residents has been to provide a
more natural or organic landscape, with reduced inputs of energy, water, pesticides, fertilizer
and labor, and provide increased wildlife habitat. Some shrubs and other plants are selected
for their wildlife value due to the berries, fruit and cover they provide for birds and small
mammals. Many resources are available to help create backyard wildlife habitats. How can the
desire to have a more natural, environmentally friendly habitat be balanced with the need to
reduce contact with animals carrying ticks and the creation of a tick safe zone? The presence
of deer and rodents will result in the presence of ticks. Little information is available on how to
integrate these two different objectives.
Open lawns harbor fewer ticks and wildlife that carry potentially infected ticks. There is some
evidence that increased animal diversity can actually reduce the rate of transmission of tickassociated disease, resulting in fewer infected ticks, although ticks are still present. The
fragmented woodland and ecotone environment of suburbia favors the deer, mice, and
chipmunks most involved in the maintenance and transmission of ticks and tick-associated
diseases. Mixed ecotone with uncut grass, wildflower and shrubby vegetation, especially
adjacent to woodlands is good deer, mouse and tick habitat.
Little is known about relative tick densities in various alternative landscapes to turf like
wildflower meadows, gardens, and butterfly gardens. It is not known what specific plants or
plant groupings may be associated with more or fewer ticks or if it makes that much of a
difference. Some plants used in butterfly gardens are attractive to deer, while most herbs are
highly resistant to deer browsing. Fencing against deer will allow greater landscape flexibility.
While data is limited, meadows appear to harbor few blacklegged ticks except along the edge
with woodlands, dense vegetation and stonewall. If a property is large enough, a separate
wildlife and tick-managed zone could possibly be maintained. The objective of a tick
management program is to discourage activity of several key tick hosts and create a physical
and/or chemical barrier between woodland habitat and areas the family uses most frequently.
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Introduction Tick-borne Diseases (More in Topic 3)
A single tick bite can transmit multiple pathogens, a phenomenon that has led to atypical
presentations of some classic tick-borne diseases. In the US, ticks are the most common
vectors of vector-borne diseases. In North America, the following diseases are caused by tick
bites: Lyme disease, human granulocytic and monocytic ehrlichiosis, babesiosis, relapsing
fever, Rocky Mountain spotted fever, Colorado tick fever, tularemia, Q fever, and tick paralysis.
In Europe, the list is similar, but other diseases should be considered, as well; these include
boutonneuse fever (caused by a less virulent spotted fever rickettsial organism), and tick-borne
encephalitis. Secondary infections and allergic reactions to proteins in tick saliva are also
possible.

For each species of tick, the geographic distribution, habitat, hosts, life cycle, seasonal
abundance, responses to environmental factors, as well as direct and indirect medical effects
are described. Information concerning the removal of ticks, outbreaks of tick-borne diseases,
and natural enemies are presented. Tick management approaches including methods of
population monitoring, decision-making, and intervention are described. All of these tick
species are attracted to carbon dioxide and generally prefer low light intensity, high relative
humidity, and protection from constant breezes. Temperature and humidity are the two most
important environmental factors affecting survival.
Ticks are highly sensitive to carbon dioxide, exhaled by animals as they breathe, and seek it
out. Ticks will travel up the stems of grasses and low shrubs to wait for a passing mammal to
brush against them.
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The ticks will then cling to the new host and attach itself by secreting a cement-like substance
around its mouthparts and insert it into the host. If the tick has not found a host by the time that
hot summer temperatures arrive, it seeks cover under leaves and remains dormant until the
next year. Peak periods of tick activity can begin as early as March during warm seasons. They
usually subside by mid-July.
How Ticks find their Hosts
Ticks can feed on mammals, birds, reptiles, and amphibians. Most ticks prefer to have a
different host animal at each stage of their life.
Ticks find their hosts by detecting animals´ breath and body odors, or by sensing body heat,
moisture, and vibrations. Some species can even recognize a shadow. In addition, ticks pick
a place to wait by identifying well-used paths. Then they wait for a host, resting on the tips of
grasses and shrubs. Ticks can't fly or jump, but many tick species wait in a position known as
"questing".
While questing, ticks hold onto leaves and grass by their third and fourth pair of legs. They
hold the first pair of legs outstretched, waiting to climb on to the host. When a host brushes the
spot where a tick is waiting, it quickly climbs aboard. Some ticks will attach quickly and others
will wander, looking for places like the ear, or other areas where the skin is thinner.
How Ticks Spread Disease
Ticks transmit pathogens that cause disease through the process of feeding.
 Depending on the tick species and its stage of life, preparing to feed can take from 10
minutes to 2 hours. When the tick finds a feeding spot, it grasps the skin and cuts into
the surface.
 The tick then inserts its feeding tube. Many species also secrete a cement-like
substance that keeps them firmly attached during the meal. The feeding tube can have
barbs which help keep the tick in place.
 Ticks also can secrete small amounts of saliva with anesthetic properties so that the
animal or person can't feel that the tick has attached itself. If the tick is in a sheltered
spot, it can go unnoticed.
 A tick will suck the blood slowly for several days. If the host animal has a bloodborne
infection, the tick will ingest the pathogens with the blood.
 Small amounts of saliva from the tick may also enter the skin of the host animal during
the feeding process. If the tick contains a pathogen, the organism may be transmitted
to the host animal in this way.
 After feeding, most ticks will drop off and prepare for the next life stage. At its next
feeding, it can then transmit an acquired disease to the new host.
What can be done to Control Tick Populations?
There are measures you can take to reduce the number of ticks around your home. In general,
drier conditions mean fewer blacklegged ticks:
 Keep lawns mowed, brush trimmed, and leaf litter away from the home.
 Keep trails or paths in wooded areas on your property clear of vegetation.
Precautions to Minimize Tick Bites:
When walking in tick-infested areas during the spring and summer months, take the following
precautions:
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1. Wear protective, light-colored clothing, such as long pants tucked into socks and long
sleeved shirts buttoned at the neck and sleeves.
2. Apply an arthropod repellent containing DEET to exposed flesh and to shirt collars, shirt
cuffs, beltline, and trouser cuffs.
3. Ask your veterinarian for advice on effective tick repellents for your pets.
4. Check both yourself and your pets for ticks on a regular basis, at least twice per day and
remove ticks as soon as found.
However, the following precautions are encouraged:
1. On children, do not use high concentration formulations (above 30 percent).
2. Apply the repellent to clothing, rather than to skin.
3. Do not apply DEET to hands or other areas that may come into contact with the mouth.
4. Do not apply to wounds or irritated skin.
5. After use, wash or bathe treated areas, particularly on children.
Permethrin (Permanone) is a new tick product. Apply it only to clothing, not to skin. It can kill
ticks rapidly. Permanone also may have some repellent activity against ticks.
Wear Protective Clothing
Long pants, long-sleeved shirts and other clothing can help exclude ticks or keep them from
attaching to the skin. Ticks are usually acquired while brushing against low vegetation, so
pulling socks over the bottom of the pants leg also is useful. Light-colored clothing can make
it easier to find ticks that have been picked up.
Use Tick Repellents
There are a few effective tick repellents. By far the most common is DEET (N,N-diethylmetatoluamide), the active ingredient in most common insect repellents, such as Cutters and
Off!. Apply DEET directly to the skin or to clothing.
Repellents are most effective if applied to pants and other areas of the lower body likely to
come into contact with ticks. DEET can be an effective repellent for ticks as well as other biting
arthropods, such as chiggers and mosquitoes.
Conduct Tick Checks
Ticks take several hours to settle and begin feeding. This gives you ample time to detect and
remove them. The Rocky Mountain wood tick typically takes 12 to 24 hours to start feeding.
Therefore, a thorough "tick check" can be an effective alternative to repellents. After walking
through areas where ticks might be present, carefully look for and remove any ticks you may
have picked up.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.
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Tick Removal

To remove a tick, grasp the tick as close to the skin surface as possible. Pull the tick straight
upward with steady even pressure. This should remove the tick with the mouthparts intact.
Commercial tick removal devices have been shown to vary widely in their efficacy for removing
nymphal blacklegged ticks: some worked in every attempt, some failed in every attempt, some
were in between. Tick removal devices that have been shown to successfully remove I.
scapularis nymphs attached for 48 hours in attempts in a recent study include #4 forceps,
Original Tick Kit (Tick Kit, Inc.), Pick-Tick (Encepur, Chiron), Pro-Tick Remedy (SCS, Ltd.), and
the Nick Nipper (Josyln Designs, Inc.). Squeezing the tick will not increase the risk of infection.
 Watch for signs and symptoms of Lyme disease if the tick is engorged or infected.
 Watch for evidence of secondary infection. Tick bite reactions develop rapidly and can
sometimes resemble a small Lyme disease rash, but these transient reactions
generally disappear in 24-48 hours and do not control expand like an EM rash.
 Mouthparts left in the skin may cause irritation as the body attempts to absorb or reject
the foreign tick tissue (analogous to a minute splinter that is difficult to remove) with a
slight risk of secondary bacterial infection. A foreign body granuloma may for weeks,
especially if the mouthparts remain. A physician should be consulted if there is
evidence of infection.
Tick Bite Prophylaxes
Most medical authorities in the U.S. as the chance of Lyme disease from a known tick bite with
I. scapularis appears low (< 5%; 0% with flat ticks, 10% with engorged ticks in one study. Only
14-32% of patients diagnosed with Lyme disease remember a feeding tick.
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Repellents
DEET
The primary active ingredient in most insect/tick repellents today is DEET (N,N-diethyl-3methylbenzamide, also known as N,N-diethyl-m-toluamide). DEET is the most effective, broadspectrum repellent ever discovered, effective against mosquitoes, biting flies, chiggers, fleas
and ticks. The U.S. Environmental Protection Agency (EPA) estimates that over one-third of
the U.S. population will use a DEET-based product.
There are approximately 230 products containing DEET registered with the EPA (e.g., Cutter,
Off, Repel, Muskol, Ben's, Sawyer, and others). Products range in concentration from 5% to
100% DEET and are available as an aerosol can, pump spray bottle, stick, lotion, cream, or
towelette for application to skin or clothing. The duration of activity increases with the
concentration used.
There are few firm guidelines on the concentration a consumer should use. The effectiveness
of DEET on the skin is influenced by the concentration of DEET, absorption through the skin,
evaporation, sweating, air temperature, wind, abrasion of the treated surface by rubbing or
washing and the arthropod for which protection is desired.
A recent study found that a repellent with 23.8% DEET provided an average of 302 minutes of
protection against mosquitoes. Higher concentrations generally provide longer protection, but
increasing the concentration does not proportionally increase protection time. Several
controlled-release or extended-release DEET formulations have been developed which
decrease skin absorption and increase protection time. These products may provide longer
protection similar to products with a higher concentration of DEET. All active ingredients and
their concentrations are listed on the product label.
DEET and Ticks
DEET will repel ticks and decrease the chances of tick bite, but depending upon the
concentration, it may not provide total protection against the blacklegged tick. Not all products
with DEET are labeled for ticks. Little is known about the effectiveness of different
concentrations of DEET against I. scapularis. Concentrations of DEET that might discourage
tick attachment may not deter a tick from walking across the skin to unexposed and untreated
areas. Some protection against tick attachment appears to come from the oily or creamy nature
of some products. When applied to clothes, 30% and 20% DEET was found to be 92% and
86% effective against I. scapularis, respectively, but skin applications were reported to be only
75 to 87% effective against crawling ticks in a second study. For blacklegged ticks, DEET
concentrations around 30 to 40% will probably be most effective for general use. A recent
evaluation of repellent products by Consumer Reports found a 33% DEET cream-based
formulation was effective against nymphal I. scapularis for at least 9 hours, while 100% DEET
kept ticks off for up to 4 hours. Lower concentrations of DEET were also found repellent. The
effectiveness of various concentrations of DEET against I. scapularis, especially higher (>50%)
and lower (<20%) concentrations, needs to be examined more closely under natural use
conditions.
Safe Use of DEET
DEET has been used by many millions of Americans for 40 years and the incidence of adverse
reactions is low. The Environmental Protection Agency (EPA) conducted a review of DEET
and believes that normal use of DEET does not present a health concern to the general
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population when used according to label directions (Reregistration Decision document
available from the EPA).
Some allergic, toxic, and neurological reactions to DEET have been reported in medical
literature, but toxic encephalopathic reactions are rare. Reported adverse reactions appear to
have involved high concentrations of DEET, over application of product contrary to label
directions, or ingestion of product.
Repeated applications have occasionally produced tingling, mild irritation or contact dermatitis.
Important points in the safe use of DEET include:
• Follow the directions and precautions given on the repellent label.
• Apply DEET sparingly to exposed skin, and spray on clothing when possible.
• Do not use DEET under clothing or over cuts, wounds, or irritated skin.
• Use the lowest concentration necessary for protection and estimated time of needed
protection. Minimize the use of higher concentrations on the skin. Lower
concentrations, such as 10% DEET, will provide approximately 2 hours of protection
against mosquitoes (but may be less effective against ticks), while a concentration of
24% will provide about 5 hours of protection against mosquitoes.
• A concentration of DEET up to 30% for adults and children over 2 years of age is the
maximum concentration currently recommended by the American Academy of
Pediatrics (AAP).
• The AAP does not recommend the use of DEET on children under 2 months of age.
Apply sparingly to small children.
• AAP precautions suggest DEET should not be used in a product that combines the
repellent with a sunscreen as sunscreens are often reapplied periodically. DEET is not
water-soluble and will last many hours. Reapplications of DEET may increase the
possibility of a toxic reaction to DEET.
• Apply the product to a child yourself. Repellent on a child’s hands can end up in the
eyes or mouth.
• Wash the hands with soap and water after applying DEET.
• People with certain skin conditions should be cautious about the use of DEET.
• Wash off the repellent with soap and water when returning indoors.
• DEET generally won’t harm cotton, wool or nylon. DEET can damage some synthetic
fabrics (acetate, rayon and spandex), plastics (watch crystals and eyeglass frames),
and car and furniture finishes.
• If you suspect a reaction to DEET (or any other repellent), stop using the product,
wash the treated skin, and call a poison control center or contact your physician.
Permethrin-based Repellents
Several products contain 0.5% permethrin (e.g., Duranon Tick Repellent, Repel Permanone,
Sawyer’s Permethrin Tick Repellent, Sawyer’s Clothing Insect Repellent, and others), which is
for use only on clothing or other fabrics such as mosquito netting or tents. A synthetic
pyrethroid insecticide rather than a true repellent, permethrin works primarily by killing ticks on
contact with the clothes and can provide high levels of protection against ticks (and
mosquitoes).
Permethrin is available as an aerosol spray or pump, mainly in lawn and garden centers or
sports stores. Permethrin has a relatively low mammalian toxicity, is poorly absorbed through
the skin and is quickly metabolized and excreted by the body, although the EPA does list it as
a potential carcinogen.
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Permethrin can cause mild skin and eye irritation, but reactions appear uncommon. Important
points in the safe use of a permethrin repellent include:
• Follow the directions and precautions given on the repellent label.
• Apply to CLOTHING ONLY. Do not apply to skin. Immediately wash with soap and
water if you get material on the skin.
• Do not apply to clothing while it is being worn. Apply before you put the clothing on.
• Apply in a well-ventilated area outdoors protected from the wind.
• Lightly moisten the fabric, do not saturate. Allow drying for 2 hours (4 in humid
conditions).
• Allow clothing to dry prior to before wearing.
• Do not treat the clothing more than once every two weeks. Launder treated clothing
at least once before retreating.
If you suspect a reaction to DEET, permethrin, or any other repellent, stop using the product,
wash the treated skin, and call a poison control center or contact your physician.
Botanical and Other Repellents
Botanical products generally provide less protection time against mosquitoes than DEET or
permethrin and, though information is limited, are likely to be even less effective against ticks.
Many of these products are not labeled for ticks and do not make tick protection claims. NonDEET products may contain compounds like IR3535 (ethyl butylacetylaminopropionate), or
botanical oils such as 0.05% to 15% citronella, 2% soybean oil, or some other plant oil (i.e.
eucalyptus, peppermint, lemongrass, geranium or cedar).
Consumer Reports found that IR3535 repelled I. scapularis nymphs for 3-4 hours, and among
plant oils tested, only the soybean oil product offered reasonable protection against
mosquitoes (it is not labeled for ticks). Botanical repellents, even if they might reduce tick
attachment, probably will not stop a tick from walking across the skin to an unprotected area.
Avon’s Skin-So-Soft Bath Oil, a widely used folklore mosquito repellent protects against
mosquito bites for less than 10 minutes and is unlikely to deter ticks.
Medical and safety information about the active ingredients in an insect repellent is
available from:
National Pesticide Information Center by telephone (1-800-858-7378) from 6:30 a.m. to 4:30
p.m. Pacific Standard Time or 9:30 a.m. to 7:30 p.m. Eastern Standard Time, 7 days week,
except holidays.
Human Lyme disease vaccine
The Food and Drug Administration (FDA) approved a human Lyme disease vaccine, LYMErix
(GlaxoSmithKline), which contained recombinant outer-surface protein A (OspA) of B.
burgdorferi, in December 1998. No human Lyme disease vaccine is currently available in the
U.S. at this time.
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Apply Pesticides Outdoors to Control Ticks
Pesticides for ticks, known as acaricides, can reduce the number of ticks in your yard. These
benefits have been best-studied for Ixodes scapularis (the black-legged tick), and include:
 Consistent and timely pest control
 Easy to apply
 Relatively inexpensive
 Safe if applied according to the label
Only small amounts of acaricide applied at the right time of year are necessary. Application
should focus on control of nymphal I. scapularis ticks, the stage most likely to transmit Lyme
disease, anaplasmosis, and babesiosis, by spraying once in May or early June. An October
application of acaricide may be used to control adult blacklegged ticks, however, they less
commonly transmit disease. The use and timing of acaricides to control other ticks of public
health concern is less well studied, but may still be helpful.
If you have health concerns about applying acaricides:
Check with local health or agricultural officials about the best time to apply acaricide in your
area.
 Identify rules and regulations related to pesticide application on residential properties
(Environmental Protection Agency and your state determine the availability of pesticides).
 Consider using a professional pesticide company to apply pesticides at your home.


Create a Tick-safe Zone to Reduce Ticks in the Yard
Here are some simple landscaping techniques that can help reduce tick populations:
 Remove leaf litter.
 Clear tall grasses and brush around homes and at the edge of lawns.
 Place a 3-ft wide barrier of wood chips or gravel between lawns and wooded areas to restrict
tick migration into recreational areas.
 Mow the lawn frequently.
 Stack wood neatly and in a dry area (discourages rodents).
 Keep playground equipment, decks, and patios away from yard edges and trees.
 Discourage unwelcome animals (such as deer, raccoons, and stray dogs) from entering your
yard by constructing fences.
 Remove old furniture, mattresses, or trash from the yard that may give ticks a place to hide.

2017 Changes to EPA’s Farm Worker Protection Standard
In late 2015 the Environmental Protection Agency issued the long awaited revision to
the Worker Protection Standard (WPS). This law it is now technically active and it will
be enforced. Please keep in mind that the WPS covers both restricted use AND general
use pesticides. This course is not for worker and/or handler training. Always follow
the label and your State Pesticide Agency rules.
This course contains EPA’s federal rule requirements. Please be aware that each
state implements pesticide regulations that may be more stringent than EPA’s
regulations and these frequently are changed. Check with your state
environmental/pesticide agency for more information.
69
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

Pesticide Alert
Pesticide Safety and Site Security
The Environmental Protection Agency is issuing this Alert to all pesticide industry
organizations, facilities, and handlers as a precaution during this heightened state of security
awareness. This Alert highlights some general security areas that companies may want to
review to ensure that appropriate measures are being implemented. The EPA's Office of
Pesticide Programs has developed this tailored summary of the Agency's Chemical Safety
Alert entitled, "Chemical Accident Prevention: Site Security," which outlines measures to
ensure secure and accident-free operations.
It is important that all pesticide establishments review this information and take appropriate
steps to minimize risk. This document is not a substitute for EPA regulations, nor is it a
regulation itself. It cannot and does not impose legally binding requirements on the EPA or the
regulated community, and the measures it describes may not apply to a particular situation
based upon circumstances. The Agency may continue to provide further guidance in the future,
as appropriate.
Knowing and Understanding Potential Security Threats
Businesses that manufacture, reformulate, sell, distribute, transport, store, or apply pesticides
have long known the importance of risk mitigation steps for the safety of their workers, their
customers, and their communities. For manufacturers and reformulators, efforts focus on
ensuring that the facility is operated safely on a day-to-day basis. Manufacturers must use
well-designed equipment, conduct preventive maintenance, implement up-to-date operating
procedures, and employ well-trained staff. Those who distribute pesticides have focused on
safe storage and accurate labeling of their products. For the pesticide user community, safety
efforts have focused on strictly reading and following all label directions. Today, these efforts
aren't necessarily enough.
While many of the steps to ensure an effective security program seem routine, they are critical
to the health and safety of your business, facility, and community. Without effective security
procedures, your business may be vulnerable to both internal and external threats, posing risks
to yourself and employees, your building and machinery, stored pesticides, and even sensitive
business information. If you have mobile pest application equipment, particularly aerial
application equipment, special precautions should be taken to protect both your equipment
and the surrounding community.
Recommended Considerations in Evaluating Pesticide Security
The security needs and critical control points will differ for every business and facility. However,
some of the fundamental security control points include:


Securing Buildings, Manufacturing Facilities, Storage Areas, and Surrounding
Property: One of the most fundamental security needs is the prevention of intrusion to
areas used to manufacture or store pesticides and other toxic chemicals. Elements of
an effective security plan can range from basic fencing, lighting, and locks, to intrusion
detection systems, cameras, and trained guards. For more information on basic tips on
protecting your site, review the EPA's report “A Chemical Accident Prevention: Site
Security" listed below in the section entitled "For More Information."
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Securing Pesticide Application Equipment and Vehicles: Facilities and pesticide
businesses should ensure that they have appropriate security protections to prevent
intruder access to equipment used in mixing, loading, and applying pesticides. Before
operating pesticide application tools and vehicles, handlers must have proper
authorization and identification.



Aerial Application Equipment: Security awareness is particularly important for largescale pesticide application equipment like aircraft and large trucks. The FBI has
requested that aerial applicators be vigilant to any suspicious activity relative to the
use, training in, or acquisition of dangerous chemicals or airborne application of the
same, including threats, unusual purchases, suspicious behavior by employees or
customers, and unusual contacts with the public. Any suspicious circumstances or
information should be reported to the FBI.



Protecting Confidential Information: As business, safety, and security systems
become more reliant on computer and communications technology, the need to secure
these systems has grown. Such efforts include contingency planning for power losses,
effective monitoring of access ports, adherence to password and backup procedures,
and other mechanisms to maintain access for authorized personnel only.



Designing Facilities and Equipment to Minimize Risk of Damage: Whether an
intrusion to a computer by a hacker or a physical intrusion of your facility by a vandal
or saboteur, it is important to take steps to minimize the extent of damage. For example,
in order to prevent damage, the use of sturdy, reliable, and potentially blast-proof
materials is essential in the construction of equipment used to transport and apply
pesticides.



Developing Procedures and Policies that Support Security Needs: Even the best
hardware and staffing budgets are only as effective as the procedures and policies that
control their use.
o Effective hiring and labor relations policies are important to obtain and retain
good employees who will support and follow safety precautions. For example,
the hiring process should ensure that pesticide handlers have all the requisite
training necessary to handle pesticides safely. Background checks of staff that
have access to secure areas, particularly those areas where pesticides may be
stored, are also necessary.
o

Inventory management policies can help limit the amount of potentially
hazardous pesticides stored on site, reducing the risks of accidental or
intentional release or theft.

o

Effective advance emergency response procedures can be critical, helping
ensure that business officials and employees understand how to respond and
whom to contact in the case of an emergency. Aside from accidents, such plans
must also consider vandalism, bomb threats, and potential terrorist activity.
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Tick Control/Treatment Sub-Section
Reduce tick habitat around the home: The establishment of homes in wooded areas has
increased the potential for contact with wildlife and their ticks. The abundance of I. scapularis
has been directly related to the abundance of white-tailed deer. The elimination of deer or
exclusion of deer from large areas by fencing has been shown to reduce tick populations.
Substituting landscape plants which are less palatable to deer may discourage browsing
around the home. Favorite mouse nesting sites such as stone walls and wood piles can be
kept brush free. Firewood and bird feeders should be moved away from the house. Spilled
feed from bird feeders may provide mice with a source of food.
Although I. scapularis is most abundant in woodlands where hosts for this tick flourish and
where high relative humidities necessary for survival of the tick exist, these ticks may also be
found on well-maintained lawns, particularly those adjacent to the woods. The majority of I.
scapularis on lawns have been recovered within 1-2 yards of woodland or stone wall edge.

Close-cut lawns with substantial solar exposure appear to have fewer ticks. Altering the
landscape to increase penetration of sunlight and lower the humidity should render the area
less hospitable for the tick. Prune trees, mow the lawn, remove leaf litter accumulations, clear
underbrush in woodlots, and cut grass, weeds, and brush along edges of the lawn, stone walls,
and driveways. The removal of leaf litter has been shown to drastically reduce the number of
I. scapularis nymphs within the cleared area. Mowing and removing vegetative cover will also
discourage rodents. Borders such as tree bark, wood chips, gravel, or similar materials
between the woods and lawn edge may also reduce tick abundance on the lawn.
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Chemicals may be used to reduce tick abundance: Acaricides (pesticides or insecticides
that kill ticks) may be applied to lawns and woodland edges to kill ticks around the home.
Acaricides registered for area tick control are listed alphabetically by active ingredient below
with trade names. Some pesticide products are restricted to licensed pesticide applicators.
Commercial applicators can be hired to treat for ticks in the yard. The optimum time of
application for a spray application to control I. scapularis nymphs would be mid-May to early
June. It may be possible to treat earlier with a granular formulation. A fall application may be
used to control adult ticks. Both liquid and granular formulations have been reported effective
against I. scapularis. For liquid formulations, use sufficient spray volume and pressure for
thorough coverage and penetration of the vegetation and leaf litter. Wooded areas adjacent to
the home should be treated for maximum effectiveness. However, even within areas with high
rates of human Lyme disease, some properties have been found to have few ticks, which may
not justify the application of acaricides.
The pesticide label provides information on the active chemical ingredients, formulation, pests
and sites for which it can be legally used, directions for use, precautions, hazards to humans,
wildlife and the environment, and first aid instructions. Always read and follow pesticide label
directions and precautions. Not all brands of a particular pesticide will be labeled for area tick
control, check the label. Medical information about the active ingredients in a pesticide is
available from the National Pesticide Telecommunications Network, telephone (800) 8587378.
Acaricide Selection
Acaricides should only be used if avoidance of tick-infested areas is not an option and ticks
are known to occur in the area to be treated. Since no tick control method is 100% effective,
personal protection should always be practiced. Use of any chemical tick control method has
limited or unpredictable success in reducing black-legged tick populations when used alone,
particularly in residential settings. Consider using chemical control only in concert with habitat
modification measures. Applications of either liquid acaricides, using high pressure hydraulic
sprayers, or granular formulations, which can penetrate into dense foliage, directed against
black-legged tick nymphs in late May to early June appear to have the greatest impact on the
tick population, thereby reducing exposure to tick-borne diseases. Single applications
consistently resulted in control of greater than 90% of nymphs. There is no need for repeated
applications at regular intervals during the summer. However, the effectiveness of a single
control attempt directed solely against adult or nymphal ticks in small areas will be temporary
and limited only to that stage.
Many acaricides available for tick control can be purchased and applied by the general public.
READ AND FOLLOW ALL DIRECTIONS ON THE LABEL. Alternative acaricides include
soaps and desiccants. Specific acaricides, formulations, and methods of application may be
restricted to certain target areas. Users are cautioned to carefully read the acaricide labeling
to ensure that the proposed application is not in violation of federal and State pesticide control
laws. Contact your Cooperative Extension, your County Agricultural Agent, or pesticide dealer
for recommendations.
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Pesticide Forms
Pesticides come in both liquid and granular form. Both have various advantages and
disadvantages. Generally, granular formulations are easier to apply by the homeowner.
Application of liquid formulations requires access to large amounts of water and sophisticated
equipment. However, less acaricide is required to achieve adequate control.
Adult ticks are the easiest stage to control. They seek hosts on shrub layer vegetation in the
fall and spring. Applying liquid acaricide during this period can result in control exceeding 95%.
However, reduction of the adult population does not offer the same public health benefits as
the control of nymphs, the life stage responsible for the majority of disease transmission.
Controlling tick nymphs is crucial, but more difficult since they are most active when foliage is
present. Successful control of nymphs has been achieved using either granular or liquid
formulations of a variety of acaricides. Granular acaricides, which can penetrate into dense
foliage, can be applied with a chest-mounted cyclone spreader. Liquid formulations should be
applied with sufficient pressure to penetrate foliage and physically disturb leaf litter.
Although control exceeding 90% can be achieved with a single, well-timed application made
in late May to early June, such applications will not prevent the emergence of larvae in the
summer or the appearance of adults in the fall. Further, these applications appear to be less
effective on lone star nymphs and adults, which may coexist in the treated area. Control of tick
larvae is generally not recommended because this stage is not infected with the Lyme disease
spirochete.
Effectiveness in Controlling Ticks
Blacklegged ticks and American dog ticks are readily killed by almost all ornamental and turf
insecticides labeled for tick control. With the withdrawal of the organophosphate insecticides
chlorpyrifos and diazinon from residential use (the U.S. Environmental Protection Agency has
cancelled registration of these compounds for residential area-wide use), the synthetic
pyrethroid insecticides are the most commonly used tick control agents.
Pyrethroids are particularly effective at rates 6-45 times less than the now cancelled
organophosphate insecticides and the carbamate insecticide carbaryl. Synergized pyrethrin
was more effective when combined with insecticidal soap or as part of a silicon dioxide (from
diatomaceous earth) product. Silicon dioxide acts as a desiccant. Thorough coverage appears
particularly important with pyrethrin and insecticidal soap products. With the exception of a
desiccant, there is little residual activity. At least two applications may be required.
Liquids should be allowed to dry thoroughly before humans or pets reenter the area. Be
especially careful using such materials near bodies of water -- do not contaminate water. Wear
gloves and eye protection and do not eat or smoke when applying any pesticide. Wash skin
and clothing after application, and always launder pesticide-contaminated clothing separately.
CAREFULLY READ AND FOLLOW ALL PRODUCT DIRECTIONS.
An Acaricide Primer
The purpose of this section is to serve as a reference for some basic, general material on the
major classes of chemicals used in tick control. More detailed information is available from the
EPA, the Cooperative Extension Service, state pesticide agencies, and independent groups,
particularly over the Internet. Some sources of information are listed at the end of this section.
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Acaricides belong to a variety of chemical classes, which differ in their chemistry, mode of
action, toxicology, and environmental impacts. They also contain “inert ingredients,” chemicals
that carry or enhance the application or effectiveness of the active ingredient (i.e., the actual
acaricide). A variety of pesticides are also used in products to control ectoparasites on pets.
Some pet care products are available over the counter and others through a veterinarian.
Pesticide Use
Insecticides, or as termed for ticks, acaricides, are the most effective way to reduce ticks,
particularly when combined with the landscaping changes to decrease tick habitat. Acaricides
provide consistent control, are relatively easy to apply, and are relatively inexpensive. Only
small amounts of an acaricide applied at the right time of year are necessary. Chemical
intervention should focus on early control of nymphal stage in May or early June. Summer and
fall applications target mostly adult ticks. Targeting lawn and woodland edges and perimeter
areas near tick “hot-spots” or along the “tick zone” can minimize exposure.
Some general points to consider if you spray for ticks:
• Applications can be made by the homeowner or by a commercial applicator.
• A single application of most ornamental-turf insecticides will provide 85-90% or better control
with some residual activity so multiple applications are rarely necessary. Some organic
pesticide products are less effective, breakdown rapidly, and multiple applications may be
required.
Research has demonstrated the effectiveness of properly timed acaricide applications. If ticks
are present, treat edge areas of the property where turf grass and woods meet) plus 12 feet
into the woods to create a protective barrier. Shady areas of the lawn adjacent to the woods
and areas landscaped with shrubs and ground covers such as pachysandra may also be
treated.
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Classes of Pesticide
Examples
Carbamates -Carbaryl
Pyrethroids -Permethrin, deltamethrin, cyfluthrin
Pyrethrums- Plant extracts called pyrethrins, primarily for use inside the home because they
break down so quickly.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.
Acaricides (pesticides) that are registered for the control of ticks in most States (please check
with your Pesticide Regulation Agency) include the following 7 chemicals. Most acaricides can
provide good control of the blacklegged tick.
 Carbaryl (Sevin, other brands). This material belongs to a class of pesticides called
carbamates. Carbaryl may be used against ticks on turf and recreational areas. There
are numerous brands available for public use. Both sprays and granules have been
reported effective against ticks.
 Chlorpyrifos (Dursban, other brands). This material belongs to a class of pesticides
called organophosphates. Chlorpyrifos may be used against ticks on turf and
recreational areas. Some products are available for public use; other formulations are
restricted to licensed applicators. Sprays and granules reported effective against ticks.
All uses will be banned in the near future.
 Cyfluthrin (Tempo). This material belongs to a class of pesticides called synthetic
pyrethroids. Cyfluthrin may be used against ticks on turf and ornamentals. This product
is available for commercial use only. It is effective against blacklegged ticks.
 Diazinon (Diazinon, other brands). This material belongs to a class of pesticides called
organophosphates. Some products available to the public, but many restricted by label
to commercial use. Sprays and granules moderately effective against blacklegged
ticks.
 s-fenvalerate (Zema Lawn Spray). This material belongs to a class of pesticides called
synthetic pyrethroids. This product may be used against ticks on lawns and backyards.
It is a hose sprayer kit for homeowner use.
 Fluvalinate (Mavrik Aquaflow, Yardex). This material belongs to a class of pesticides
called synthetic pyrethroids. Fluvalinate may be used against ticks on turf and
ornamentals. This material is effective against blacklegged ticks.
 Permethrin (PermaKill 4Week Tick Killer). This material belongs to a class of
pesticides called synthetic pyrethroids. It is labeled for use against ticks on the lawn.
Permethrin (host-targeted permethrin-treated cotton balls)--Permethrin is highly effective as a
clothing toxicant against ticks. . Commercially available permethrin-treated cotton balls
(Damminix®) target larvae and nymphs of I. scapularis on white-footed mice. Tubes filled with
cotton are distributed throughout the mouse habitat, and mice collect the cotton as nesting
material.
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Ticks on the mice are killed, which in turn, is supposed to ultimately reduce the number of
infected ticks on a treated property. However, studies in Connecticut and New York State failed
to show any reduction in the number of infected, host-seeking I. scapularis nymphs when the
permethrin-treated cotton balls were applied over a three year period in woodland or residential
areas of about 4 acres or less. Nymphal reductions were reported in a Massachusetts study
with the treatment of one 18 acre site.

Tables
Table 1. Repellents labeled for tick management. *
Common Name

Homeowner Product*
Cutter (28.5%)
Muskol (25%)
Off (14.25%)

Deet
Off (Deep Woods) (28.5%)
Ultrathon Lotion (31.0%)

Permethrin

Repel (Permanone Insect Repellent) (0.5%) (clothes only)

*Read label carefully to insure pest, site, and commodity are listed prior to applying
product. Some product labels are very restrictive.

Table 2. Tick management products labeled for indoor surface or crack and crevice
treatment.*
Common Name
Beta-Cyfluthrin

Homeowner Products

Commercial Products

Bayer Power Force Carpenter
Ant & Termite Killer Plus
Talstar F Inseciticide/Miticide

Bifenthrin

Ortho Home Defense
Perimeter & Indoor Insect
Killer

Talstar Termiticide/Insecticide
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Cyfluthrin

PT Cy-Kick Crack & Crevice
Pressurized Residual
PT Cy-Kick CS Controlled Release
Cyfluthrin
PT Cy-Kick CS Crack & Crevice
Pressurized Residual

Cynoff EC
Cynoff Power Spray Insecticide
Cynoff WP
Cypermethrin
Cynoff WSB
Prevail FT Termiticide

Deltamethrin

Suspend SC Insecticide

Lambda Cyhalothrin

PT 221L

Permethrin

Ortho Bug-B-Gon
Multipurpose Garden Dust

Dragnet SFR Termiticide/Insecticide
Kicker
PT Tri-Die Silica & Pyrethrum Dust

Pyrethrins
PT ULD BP-300

PT Microcare CS Controlled Release
Pyrethrum
PT Microcare Pressurized Pyrethrum
Capsule Suspension
Pyrethrins and
Others

PT Pro-Control
PT Pro-Control Plus
PT Tri-Die Pressurized Silica &
Pyrethrin Dust
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PT ULD BP-100
Tri-Die Silica & Pyrethrum Dust

Pyrethrins, MGK264, Permethrin

Ortho Ant-B-Gon

PT P.I. Contact Insecticide
PT ULD BP-50
Pyrethrins, PBO

Pyrenone 50
Synerol Insecticide

Pyrethrins, PBO,
Silica Gel

Drione

Tau-Fluvalinate

Yardex Supplemental Labeling

Tetramethrin,
Phenothrin

Ortho Flying Insect Killer 1

Tralomethrin

Saga WP Insecticide

* Read label carefully to insure pest, site, and commodity are listed prior to applying
product. Some product labels are very restrictive.

2017 Changes to EPA’s Farm Worker Protection Standard
In late 2015 the Environmental Protection Agency issued the long awaited revision to
the Worker Protection Standard (WPS). This law it is now technically active and it will
be enforced. Please keep in mind that the WPS covers both restricted use AND general
use pesticides. This course is not for worker and/or handler training. Always follow
the label and your State Pesticide Agency rules.
This course contains EPA’s federal rule requirements. Please be aware that each
state implements pesticide regulations that may be more stringent than EPA’s
regulations and these frequently are changed. Check with your state
environmental/pesticide agency for more information.
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Table 3. Tick management products labeled for indoor space treatment.*
Common Name

Homeowner Products

Pyrethrins

Commercial Products
PT ULD BP-300
PT Pro-Control
PT Pro-Control Plus

Pyrethrins and Others
PT ULD BP-100

Pyrethrins, PBO

PT ULD BP-50

Pyrethrins, Permethrin

Ortho Indoor Insect Fogger

* Read label carefully to insure pest, site, and commodity are listed prior to applying
product. Some product labels are very restrictive.

Inert ingredients. They may be solvents, propellants, spreaders, stickers, wetting agents, or
carriers for the active pesticide chemical. Because these compounds are not the active
chemical, they are labeled “inert ingredients” or sometimes “other ingredients”. These
compounds often make up the major part of a pesticide formulation. In some cases, the inert
ingredients may be more toxic than the active ingredient. A few examples of inerts include
napththalene, petroleum distillates, and the organic solvents xylene and toluene.
Acaricides for control of ticks on pets. Carbaryl and the pyrethroid permethrin are used in
several flea and tick control products for dogs. Studies have indicated that use of permethrin
products (i.e., K9 Advantix, Kiltix) can prevent the transmission of B. burgdorferi and A.
phagocytophilum. Both are topical products applied to spots along or on the back of the animal.
They are not for use on cats, as cats are particularly susceptible to pyrethrin poisoning. Fipronil,
a phenypyrazole, is the only commercial insecticide of this chemical type. Formulated pet
products are available as a spray or topical spot application (Frontline, Top Spot, FrontlinePlus)
for long-term control of fleas and ticks on dogs and cats. It is the material used in the Maxforce
TMS rodent bait box. Fipronil dissolves in the oils on the skin, spreads over the body, and
collects in sebaceous glands and hair follicles for long-term reapplication. It is not affected by
bathing or water immersion. Skin irritation may occur. Fleas are killed from 1-3 months, while
ticks are killed for about a month. Trizapentadiene or formanidene compounds include one
currently used material, amitraz. In livestock, it is used to control 7 ticks, mites, and lice. It is
not a skin irritant, is not readily absorbed into tissue, and degrades rapidly in the environment.
Amitraz is used in a tick prevention collar for dogs (Preventic), and one study indicated it could
prevent transmission of B. burgdorferi. An amitraz product was one of the compounds initially
evaluated for the topical treatment of deer to control I. scapularis.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully.
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For additional treatment advice, contact the Poison Control Center at 1-800-222-1222. If you
wish to report a pesticide problem, please call 1-800-858-7378.
NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.
These recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide
being used. Due to constantly changing labels and product registration, some of the
recommendations given in this writing may no longer be legal by the time you read them. If
any information in these recommendations disagrees with the label, the recommendation must
be disregarded. No endorsement is intended for products mentioned, nor is criticism meant for
products not mentioned. The author and Technical Learning College (TLC) assume no liability
resulting from the use of these recommendations.
Additional sources of information about pesticides
Environmental Protection Agency (EPA) Public Information Center (telephone 202-260-2080),
National Center for Environmental Publications and Information (telephone 513-489-8190),
EPA booklets or the EPA web site (www.epa.gov).
Extension Toxicology Network (EXTOXNET) is a cooperative effort of University of
California-Davis, Oregon State University, Michigan State University, Cornell University, and
the University of Idaho. Primary files are maintained and archived at Oregon State University.
Pesticide Information Profiles (PIPs) and Toxicology Information Briefs (TIBs) provide
information on pesticide trade names, regulatory status, acute and chronic toxicological
effects, signs and symptoms of poisoning, ecological effects and environmental fate, physical
properties, manufacturer, and references (http://ace.orst.edu/info/extoxnet/).
State pesticide regulatory agencies can provide information on the laws and regulations
governing the application of insecticides, certification of pesticide applicators, and which
products are registered for use in the state. Depending upon the state the agency may be
associated with the state Department of Agriculture, Consumer Protection, or Environmental
Protection.
Research on control of ticks is ongoing. Workers have shown that by using registered
insecticides at the proper time, tick contact may be greatly reduced. Treating with an insecticide
does not guarantee, however, that no ticks will be present. People still need to protect
themselves by dressing appropriately, using repellents when in potentially tick-infested areas
and checking daily for the presence of ticks (and removing them if found).
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Safety Tips for Pet Owners


Consult your veterinarian about the best way to to protect your pets from fleas and ticks
and whether pesticides are even needed.



Do not apply to kittens or puppies unless the product label specifically allows this
treatment. Pay attention to the age restrictions for puppies and kittens on the label.



Follow any label prohibitions against use on weak, aged, medicated, sick, pregnant, or
nursing pets, or on pets that have previously shown sensitivity to pesticide products.
Apply only the amount indicated for the size of the animal being treated.



If you use a spot-on product or any other pesticide on your pet, carefully read and follow
the product label.



If your pet experiences an adverse reaction, immediately bathe the pet with mild soap
and rinse with large amounts of water.



Keep the package with the product container (such as individual applicator tubes). Also
keep the package after treatment in case adverse effects occur. You will want to have
the instructions at hand, as well as contact information for the manufacturer.



Monitor your pet for side effects or signs of sensitivity after applying the product,
particularly when using the product on your pet for the first time. Do not apply spot-ons
to pets known to be sensitive to pesticide products.



Use extra care before use on weak, aged, medicated, sick, pregnant, or nursing pets,
or on pets that have previously shown signs of sensitivity to pesticide products.



Use flea and tick control products only on the animal specified by the product label - for
example, dog products for dogs only and cat products for cats only.
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Flea and Tick Control Tips
The following tips may help to prevent, reduce, or eliminate flea infestations:
 Consider keeping pets indoors.


Flea combs are very effective tools in the suppression of adult fleas. They allow hair to
pass through the tines but not the fleas, removing fleas as well as flea feces and dried
blood. Focus combing on those parts of the pet where the most fleas congregate,
usually the neck or tail area. When fleas are caught, deposit them in hot soapy water
to kill them.



Steam cleaning carpets may also help as the hot steam and soap can kill fleas in all
stages of the life cycle. Pay particular attention to areas where pets sleep.



Vacuuming on a daily basis to remove eggs, larvae and adults is the best method for
initial control of a flea infestation. It is important to vacuum the following areas: carpets,
cushioned furniture, cracks and crevices on floors, along baseboards and the
basement.



Wash all pet bedding and family bedding on which pets lie in hot, soapy water every
two to three weeks. If an infestation is severe, discard old pet bedding and replace it
with fresh, clean material.

The Centers for Disease Control and Prevention suggests the following ways to reduce
ticks in your yard:
 Discourage deer. Removing plants that attract deer and constructing physical barriers
may help discourage deer from entering your yard and bringing ticks with them.


Modify your landscape to create Tick Safe Zones. To do this, keep play areas and
playground equipment away from shrubs, bushes, and other vegetation. Also, regularly
remove leaf litter and clear tall grasses and brush around homes, and place wood chips
or gravel between lawns and wooded areas to keep ticks away from recreational areas.



Provide a vegetation-free play area. Keep play areas and playground equipment away
from away from shrubs, bushes, and other vegetation.



Use a chemical control agent. Effective tick control chemicals are available for use by
the homeowner, or they can be applied by a professional pest control expert, and even
limited applications can greatly reduce the number of ticks. A single springtime
application of acaricide can reduce the population of ticks that cause Lyme disease by
68-100%.
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Table 4. Tick management products labeled for outdoor treatment.*
Common
Name
BetaCyfluthrin

Homeowner Trade Name

Commercial Trade Name

Bayer Power Force Carpenter Ant & Termite
Killer Plus
Talstar CA Granular
Insecticide
Talstar EZ Granular
Insecticide
Talstar F
Insecticide/Miticide

Bifenthrin

Ortho Lawn Insect Killer Granules

Talstar GC Granular
Insecticide
Talstar PL Granular
Insecticide
Talstar
Termiticide/Insecticide

Bayer Advanced Home, Home Pest Control
Indoor & Outdoor Insect Killer
Bayer Advanced Lawn & Garden Multi-Insect
Killer
Cyfluthrin

Tempo 20 WP
Tempo SC Ultra

Bayer Power Force Ant Killer Ready-to-Use
Granules
Bayer Power Force Multi-Insect Killer Readyto-Spread Granules

DeltaGard G
Deltamethrin

Suspend SC Insecticide
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Esfenvalerate

Ortho Bug-B-Gon Multipurpose
Insect Killer
Astro Insecticide

Permethrin

Dragnet SFR Termiticide/Insecticide

Pyrethrins

Kicker

Tralomethrin

Saga WP Insecticide

* Read label carefully to insure pest, site, and commodity are listed prior to applying
product. Some product labels are very restrictive.

Footnotes
1. This document is ENY-206, one of a series of the Entomology and Nematology Department,
Florida Cooperative Extension Service, Institute of Food and Agricultural Sciences, University
of Florida. Publication date: June 1991. Revised: February 2003. Please visit the EDIS Website
at http://edis.ifas.ufl.edu. Additional information on these organisms, including many color
photographs, is available at the Entomology and Nematology Department website located at
http://entnemdept.ifas.ufl.edu.
2. P. G. Koehler, professor/extension entomologist and F. M. Oi, assistant extension
entomologist, Entomology and Nematology Department, Cooperative Extension Service,
Institute of Food and Agricultural Sciences, University of Florida, Gainesville, FL 32611.
The use of trade names in this publication is solely for the purpose of providing specific
information. UF/IFAS does not guarantee or warranty the products named, and references to
them in this publication does not signify our approval to the exclusion of other products of
suitable composition. Use pesticides safely. Read and follow directions on the manufacturer's
label.
The Institute of Food and Agricultural Sciences is an equal opportunity/affirmative action
employer authorized to provide research, educational information and other services only to
individuals and institutions that function without regard to race color, sex, age, handicap, or
national origin. For information on obtaining other extension publications, contact your county
Cooperative Extension Service office.
Florida Cooperative Extension Service / Institute of Food and Agricultural Sciences /
University of Florida / Christine Taylor Waddill, Dean
University of Florida, Institute of Food and Agricultural Sciences (UF/IFAS)
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Chemical Control of Ticks - Summary
Outdoors
Insecticides or acaricides. Several insecticides and acaricides provide effective control of
tick populations in small infested areas. At least two treatments are required for control; one in
the spring for adult and nymphal stages and the other in late summer for larval stages.
Surveillance is necessary to determine times of application (see Monitoring section for
techniques).
Low to moderate infestations can usually be controlled by one spring and one late summer
treatment; heavy infestations may need two or more treatments in the spring and again in late
summer and early fall.
Consult your regional Integrated Pest Management coordinator to determine pesticide choice
and application rates.
Aerial dispersal of acaricides requires coordination with local, state, and sometimes federal
officials. Chrlorpyrifos in a 14% granular formulation applied at 7 lb/acre has been used
successfully in tick control by this method (Goddard 1989).
Vegetation management by herbicides is another tick control option. It produces the same
benefits as mechanical management of vegetation; i.e., reduced harborages for animal hosts
of ticks, reduced soil humidity, and increased soil temperature, all of which are detrimental to
tick survival.
Management of vegetation by herbicidal and mechanical methods may not always produce
comparable results; Hoch et al. (1971) found that herbicidal treatment of woodlots was not as
effective as mechanical vegetation clearing in reducing the population of Lone Star ticks.
For outdoor areas, habitat reduction by mechanical removal of excess brush and overstory
and regular mowing of grass 6" or less in height is recommended. Regular CO2 or drag surveys
of likely tick habitats will indicate locations where treatment is required. If non-chemical
measures prove ineffective, registered herbicides (for vegetation management) or acaricides
(for direct kill) may be needed.
Animal-proofing park buildings through the use of exclusion techniques should eliminate indoor
tick habitats and reduce the chance of future infestations.
Recommended procedures for protection of park personnel and visitors include frequent
examination of the clothing and body of any person traveling through tick habitats, wearing
protective clothing, and the use of clothing and/or skin-applied tick repellents.
Indoors
Sites such as crevices, baseboards, trimming, furniture, ceilings, floors/carpets, walls behind
pictures, bookshelves, and drapes should be spot-treated as needed. Crack and crevice
treatments should be done with residual dusts or silica gel. This is the most effective way to
use pesticides in a building. Fumigation does not work well in buildings because ticks can
readily re-enter through doorways or windows.
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Personal Protection
Ticks can be prevented from attaching to the skin or clothing by the use of repellents. Schreck
et al. (1980) reported that DEET, M-1960, and permethrin provided 81%, 95%, and 89%
protection, respectively, against the Lone Star tick. Mount and Snoddy (1983) showed that the
application of pressurized sprays of 20% DEET to the exterior of surfaces of clothing provided
85% protection against nymphal and adult Lone Star ticks and 94% protection against adult
American dog ticks. Permethrin (0.5%) gave 100% protection against both species.
However, DEET and M-1960 have a disagreeable odor and can cause skin irritations. The
most effective repellent/toxicant against all tick species available at present is Permanone
(0.5% permethrin), which must be used as a clothing treatment; Permanone is not intended to
be sprayed directly onto the skin (Goddard 1989). Permanone remains effective for at least 1
month on unwashed clothing. All pesticide-treated clothing must be washed separately.
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Topic 1 Introduction to Ticks Post Quiz
Answers are found behind the Glossary in the rear of this course
Fill-in-the-blank

Internet Link to Assignment…
http://www.abctlc.com/downloads/PDF/TickControlAss.pdf
Unfed Adult Stage Characteristics
Scutum (shield) pattern
1. Ticks have a dorsal scutum or "shield" and each species has a unique pattern or color.
Ixodes ticks often have a black/brown solid colored scutum. Whereas, Dermacentor and
Amblyomma ticks each have a ___________________.
Festoons
2. Festoons are small areas separated by short grooves on the back margin of the tick and
helps distinguish all other ticks from ____________, which lack festoons.
3. Soft ticks have no_________________.
4. Some mites are parasitic but all ticks are parasitic feeders on blood. Some species of mites
may be mistaken for __________________at infestations but their feeding mechanisms are
distinctive.
5. All ticks have________________: after hatching from the egg a series of similar stages
(instars) develop from a six legged larva, to eight legged nymph and then a sexually developed
eight legged adult.
Anatomy and physiology
6. Ticks, like mites, have bodies which are divided into two primary sections: the anterior
capitulum (or gnathosoma), which contains the head and mouthparts; and the posterior
______________which contains the legs, digestive tract, and reproductive organs.
7. Ticks are incapable of flying or jumping, but many tick species wait in a position known as
"_______________".
Ixodidae
8. Ixodid ticks require______________, and their life cycle takes at least one year to
complete.
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Genus Dermacentor
9. Some species feed regularly on man and other animals; transmit the causative
organisms of spotted fever, tularemia, Colorado tick fever, possibly______________, and
anaplasmosis; and pass many of the causative agents of these diseases transovarially and
transstadially.
Genus Ornithodoros
10. Ornithodoros is the most important of the four genera of soft ticks. The ticks in this genus
have a more globular body without the sutural line found in the various species of Argas. The
body is roughened or warty in appearance with tiny protuberances, called
"___________________."
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Topic 2 - Tick Identification Section
Topic 2 - Section Focus
You will learn the basics of tick identification. At the end of this section, you will be able to
describe various ticks. There is a post quiz at the end of this section to review your
comprehension and a final examination in the Assignment for your contact hours.
Topic 2 – Scope/Background
Out of over 50,000 named species of Acari, approximately ~ 970 are tick species. The order
Ixodida is presently subdivided into four families: Ixodidae (~ 750 spp.), Argasidae
(~ 218 spp.), Nuttalliellidae (monotypic) and Deinocrotonidae (monotypic, but extinct). Tick
species of medical and veterinary importance are included in the families Argasidae (soft ticks)
and Ixodidae (hard ticks), which are the principal focus of this section.

Quick Reference of Common Ticks

BLACK LEGGED TICK
The most common ticks in the United States are the black legged ticks (which can carry the
organisms known to cause Lyme disease, anaplasmosis, babesiosis, and Powassan disease),
Lone Star ticks (which can carry the organisms that cause ehrlichiosis, tularemia and the
Southern Tick-Associated Rash Illness (STARI)), and American dog ticks (which can carry the
organisms which cause Rocky Mountain spotted fever and tularemia).
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Many tick-borne diseases, such as Lyme disease, babesiosis, ehrlichiosis and Rocky Mountain
spotted fever can be treated effectively if caught early. Be sure to mention to your doctor any
history of tick bites, or outdoor activities where you might have been exposed to ticks. Many
people who become ill do not even remember seeing a tick.
Where found: Widely distributed in the northeastern and upper midwestern United States.
Transmits: Lyme disease, anaplasmosis, babesiosis, and Powassan disease.

BLACK LEGGED TICK
Comments: The greatest risk of being bitten exists in the spring, summer and fall. However,
adults may be out searching for a host any time winter temperatures are above freezing.
Stages most likely to bite humans are nymphs and adult females.
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American Dog Tick

Dermacentor variabilis Where found: Widely distributed east of the Rocky Mountains. Also
occurs in limited areas on the Pacific Coast.
Transmits: Tularemia and Rocky Mountain spotted fever.
Comments: The highest risk of being bitten occurs during spring and summer. Dog ticks are
sometimes called wood ticks. Adult females are most likely to bite humans.

AMERICAN DOG TICK LIFE CYCLE STAGES
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Brown Dog Tick, Rhipicephalus sanguineus (Latreille)

BROWN DOG TICK
Rhipicephalus sanguineus
Where found: Worldwide.
Transmits: Rocky Mountain spotted fever (in the southwestern U.S. and along the U.S.Mexico border).
Comments: Dogs are the primary host for the brown dog tick in each of its life stages, but
the tick may also bite humans or other mammals.
The brown dog tick or kennel tick, Rhipicephalus sanguineus, is a three-host tick found almost
worldwide and throughout the United States. The tick is more abundant in the southern states.
This is the only species of this genus in the U.S. Domestic dogs are the principal host for all
three stages of the tick, especially in the United States, although the tick feeds on other hosts
in other parts of the world. Adult ticks feed mainly inside the ears, head and neck, and between
the toes, while the immature stages feed almost anywhere, including the neck, legs, chest, and
belly. People may occasionally be attacked.
This tick is closely associated with yards, homes, kennels and small animal hospitals where
dogs are present, particularly in pet bedding areas. In the North, this tick is found almost
exclusively indoors. Brown dog ticks may be observed crawling around baseboards, up the
walls or other vertical surfaces of infested homes seeking protected areas, such as cracks,
crevices, spaces between walls or wallpaper, to molt or lay eggs.
A female tick can deposit between 360 to 3,000 eggs. Under favorable conditions, the life cycle
can be completed in about two months. This tick is the vector for canine ehrlichiosis (Ehrlichia
canis) and canine babesiosis (Babesia canis or Babesia gibsoni). The brown dog tick is a
vector for Boutonneuse fever in Europe and Africa.
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Rocky Mountain Tick

ROCKY MOUNTAIN TICK
Dermacentor andersoni
Where found: Rocky Mountain states and southwestern Canada from elevations of 4,000 to
10,500 feet.
Transmits: Rocky Mountain spotted fever, Colorado tick fever, and tularemia.
Comments: Adult ticks feed primarily on large mammals. Larvae and nymphs feed on small
rodents. Adult ticks are primarily associated with pathogen transmission to humans.

ROCKY MOUNTAIN WOOD TICK LIFE CYCLE STAGES
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Lone Star Tick

Amblyomma americanum
Where found: Widely distributed in the southeastern and eastern United States.
Transmits: Ehrlichia chaffeensis and Ehrlichia ewingii (which cause human ehrlichiosis),
tularemia, and STARI.
Comments: A very aggressive tick that bites humans. The adult female is distinguished by a
white dot or “lone star” on her back. Lone star tick saliva can be irritating; redness and
discomfort at a bite site does not necessarily indicate an infection. The nymph and adult
females most frequently bite humans and transmit disease.

LONE STAR TICK LIFE CYCLE STAGES
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Deer Tick

DEER TICK
Tick Life Cycle
Deer Tick Life Cycle
The deer tick passes through four life stages (egg, larva, nymph, adult), over a two year period
Egg to Larvae
Eggs are fertilized in the fall and deposited in leaf litter the following spring. They emerge as
larvae in late summer of that year, seeking their first blood meal. The tiny larva crawls around
the forest floor and onto low-lying vegetation looking for an appropriate host. Their first host is
generally a mouse or other medium-sized mammal or bird. Once attached, the larvae embed
their mouth parts and feed for several days. If the host is infected with a disease such as Lyme,
the tick may be infected during this feeding. The larvae then drop off their host into the leaf
litter where they molt into the next stage, the nymph, remaining dormant until the following
spring.
Larvae to Nymph
During the spring and early summer of the next year the nymphs end their dormancy and begin
to seek a host. Nymphs are commonly found on the forest floor in leaf litter and on low lying
vegetation. Their host primarily consists of mice and other rodents, deer, birds and
unfortunately humans. Most cases of Lyme disease are reported from May through August,
which corresponds to the peak activity period for nymphs. This suggests that the majority of
Lyme disease cases are transmitted by nymphal deer ticks. After feeding for several days the
nymph ticks drop off to the forest floor.
Nymph to Adult
Over the next few months the nymph molts into the larger adult tick, which emerges in fall, with
a peak in October through November. Both male and female adults find and feed on a host,
and then the females lay eggs sometime after feeding.
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Pacific Tick

PACIFIC TICK
Dermacentor occidentalis
Overview
Pacific Coast ticks are human-biting ticks with a broad host range, found predominantly in
shrublands, chaparral, and along trails from Oregon to northern Baja California and Mexico.
Pacific Coast ticks are the most common tick found nearly throughout California but are easily
confused with other less common Dermacentor ticks found along the western coastal regions
of the U.S (D. variabilis, D. andersoni, D. albipictus.
All life stages of this tick can transmit Rocky Mountain spotted fever (Rickettsia rickettsii) to
humans, cats, and dogs. Nymphs and adults can transmit 364D rickettsiosis (Rickettsia phillipi)
to humans, tularemia (Francisella tularensis) to humans, cats, and dogs, and bovine
anaplasmosis to cattle. These ticks also have been implicated in cases of tick-bite paralysis in
cattle, deer, and ponies.
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Other Less Known Ticks
Ixodes cookei Packard
Ixodes cookei, sometimes referred to as the “woodchuck tick”, is found throughout the eastern
half of the United States and Canada. It is a primarily a parasite of medium-sized mammals
such as woodchucks, opossums, raccoons, skunks, and foxes. In a New York study, it was the
second most abundant tick on medium-sized mammals behind I. scapularis. All stages of I.
cookei will feed on humans, though reports in southern New England and New York are
uncommon.

WOODCHUCK TICK
It appears to be a more frequent human parasite in northern New England and Ontario,
Canada. After the American dog tick, I. cookei was the second most common tick removed
from humans in Maine from 1989-1990 (I. scapularis was third). Lyme disease spirochetes
have been detected in this tick, but laboratory studies suggest it is not a good vector for B.
burgdorferi. However, I. cookei is the principal vector for Powassan virus, which can cause
severe or fatal human encephalitis.

WINTER TICK
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Winter Tick, Dermacentor albipictus (Packard)
The winter tick, Dermacentor albipictus, is a one-host tick found commonly on moose (Alces
alces), elk (Cervus elaphus), and deer. Hunters will encounter this tick (as well as I. scapularis)
on harvested deer, moose, and elk during the hunting season. Heavy tick infestations can
cause anemia and other problems and death of the animal. Larval ticks infest animals in the
fall and then develop into nymphs and adults without leaving the host. Engorged females will
drop off the host animal in the spring. This tick is broadly distributed from Canada to Central
America. This tick will occasionally feed on humans.
Western Blacklegged Tick, Ixodes pacificus Cooley and Kohls
Although outside the scope of this course, readers should note that the western blacklegged
tick, Ixodes pacificus, is the principal vector for Lyme disease to humans in the western United
States. It looks just like the blacklegged tick in the east and only a specialist could tell them
apart.

WESTERN BLACKLEGGED TICK
LOOKS SIMILAR TO MANY OTHER HARD TICKS
It is found along the Pacific Coast in the western half of Washington and Oregon, almost all of
California, and in parts of Utah, Arizona, and New Mexico. Infection rates with B. burgdorferi
are generally low, 5-6% or less, because many of the immature I. pacificus ticks feed on the
western fence lizard (Sceloporus occidentalis), a reservoir incompetent host for B. burgdorferi
whose blood also contains a borreliacidal factor that destroys spirochetes in I. pacificus
nymphs. Several rodents (mainly woodrats) and a nest dwelling tick, I. spinipalpis, maintain
the enzootic cycle of Lyme disease in California and other western states.

104
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

Carios (Ornithodoros) kelleyi Cooley and Kohls
This tick feeds on bats and is found in homes, bat colonies, and other areas where bats may
be found. It may occasionally bite humans whose dwellings are infested by bats. Distributed
throughout the U.S., records from the northeast include Pennsylvania, New York, and
Connecticut.
Imported Ticks
Travelers abroad have found exotic ticks on themselves after returning to the United States.
Other ticks may be imported on pets and other animals. Some of these ticks are potential
vectors of pathogens of domestic livestock and introduction and establishment of these ticks
would have serious consequences for the livestock industry. For humans, there are a number
of bacterial and rickettsial pathogens and encephalitis and hemorrhagic fever viruses carried
by ticks in Europe, Asia, Africa and Australia.
For example, cases of boutonneuse fever, also called Mediterranean spotted fever, have
occurred in travelers returning to the U.S. Boutonneuse fever is distributed through Africa,
countries around the Mediterranean, southern Europe, and India. Other spotted fever diseases
are African tick-bite fever, Siberian tick typhus, and Queensland tick typhus.
Several tick-borne encephalitis viruses, as well as Lyme disease spirochetes, are transmitted
by Ixodes ricinus ticks in the British Isles, central and Eastern Europe, and Russia and by
Ixodes persulcatus from central Europe, Russia, parts of China, and Japan. The following ticks
have been documented from traveler’s returning to the northeast (destination, origin):
Amblyomma cajennense (CT, Jamaica), A. hebraeum (CT, South Africa), A. variegatum (NY,
Kenya), Rhipicephalus simus (CT, Kenya), Dermacentor auratus (ME, Nepal), and Hyaloma
marginatum (CT, Greece). The Connecticut travelers returning from South Africa and Kenya
were physician diagnosed with boutonneuse fever. Tick bite prevention measures should be
taken by travelers to potentially tick infested areas abroad. Physicians should consider exotic
tick-associated diseases in the differential diagnosis for a patient with a travel with a travel
history outside the United States.

DERMCENTOR SPECIES
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Louse Flies of Deer May Be Confused with Ticks
These flies are tick-like, blood-feeding parasitic flies (family Hippoboscidae), which may be
confused with true ticks. The adult flies are dorsally flattened like a tick, with short legs. Several
species are common parasites of white-tailed deer in the U.S. and are frequently seen by
hunters or others in close association with deer. One species, Lipoptena cervi is known as the
“deer ked” and was imported from Europe.

LOUSE FLY
It occasionally will bite humans. Other “deer keds” are native to the U.S. The female fly retains
the larvae, nourishing them internally, and then lays mature larvae, which promptly pupate.
The hippoboscid flies associated with deer have wings when they emerge, but lose them once
they find a host.
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Specific Tick Information Alphabetical Order
American Dog Tick Dermacentor variabilis
The American dog tick is found throughout the United States except in parts of the Rocky
Mountain region. It also occurs in parts of Canada and Mexico. Its habitat includes wooded
areas, abandoned fields, medium height grasses and shrubs between wetlands and woods,
and sunny or open areas around woods.

AMERICAN DOG TICK
Larvae and nymphs feed primarily on small mammals (especially rodents); while the adults
feed mainly on dogs, but will readily bite humans. The female lays 4,000-6,500 ellipsoidal eggs
over a 14-32 day period and then dies. The eggs usually hatch in 36-57 days. Larvae usually
engorge for 3-5 days, nymphs for 3-11 days, and adult females for 5-13 days. Unfed larvae
can live up to 15 months, nymphs 20 months and adults 30 months or longer. Mating takes
place on the host (Goddard 1989, Metcalf and Flint 1962). Adults are active from mid-April to
early September. Nymphs are active from June to early September and larvae from late March
through July. High light intensity and low relative humidity stimulate questing behavior
(Newhouse 1983).
The American dog tick is found throughout the eastern United States. This tick is not known to
spread Lyme disease, although it can transmit the causal agent of Rocky Mountain spotted
fever. Only the adult tick is encountered by most people and pets. Adults become active about
mid-April to early May and remain a nuisance until August. Adult dog ticks can be distinguished
from adult I. scapularis by their larger size and the white markings on the upper body surface.
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Female I. scapularis have a dark brown dorsal "shield" located behind the mouthparts, and
when unengorged, have a reddish brown body. Male I. scapularis are smaller than the female
and are completely dark brown. Female I. scapularis are fairly large when engorged with blood
and, consequently, have been confused with the American dog tick during April, May and June
when the adults of both tick species are active.This species is the primary vector of Rocky
Mountain spotted fever in the eastern United States, and can also transmit Tularemia and
cause tick paralysis.
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Research on control of ticks is ongoing. Workers have shown that by using registered
insecticides at the proper time, tick contact may be greatly reduced. Treating with an insecticide
does not guarantee, however, that no ticks will be present. People still need to protect
themselves by dressing appropriately, using repellents when in potentially tick-infested areas
and checking daily for the presence of ticks (and removing them if found).
Safety Tips for Pet Owners
 Consult your veterinarian about the best way to to protect your pets from fleas and ticks
and whether pesticides are even needed.
 Do not apply to kittens or puppies unless the product label specifically allows this
treatment. Pay attention to the age restrictions for puppies and kittens on the label.
 Follow any label prohibitions against use on weak, aged, medicated, sick, pregnant, or
nursing pets, or on pets that have previously shown sensitivity to pesticide products.
Apply only the amount indicated for the size of the animal being treated.
 If you use a spot-on product or any other pesticide on your pet, carefully read and follow
the product label.
 If your pet experiences an adverse reaction, immediately bathe the pet with mild soap
and rinse with large amounts of water.
 Keep the package with the product container (such as individual applicator tubes). Also
keep the package after treatment in case adverse effects occur. You will want to have
the instructions at hand, as well as contact information for the manufacturer.
 Monitor your pet for side effects or signs of sensitivity after applying the product,
particularly when using the product on your pet for the first time. Do not apply spot-ons
to pets known to be sensitive to pesticide products.
 Use extra care before use on weak, aged, medicated, sick, pregnant, or nursing pets,
or on pets that have previously shown signs of sensitivity to pesticide products.
 Use flea and tick control products only on the animal specified by the product label - for
example, dog products for dogs only and cat products for cats only.
Flea and Tick Control Tips
The following tips may help to prevent, reduce, or eliminate flea infestations:
 Consider keeping pets indoors.
 Flea combs are very effective tools in the suppression of adult fleas. They allow hair to
pass through the tines but not the fleas, removing fleas as well as flea feces and dried
blood. Focus combing on those parts of the pet where the most fleas congregate,
usually the neck or tail area. When fleas are caught, deposit them in hot soapy water
to kill them.
 Steam cleaning carpets may also help as the hot steam and soap can kill fleas in all
stages of the life cycle. Pay particular attention to areas where pets sleep.
 Vacuuming on a daily basis to remove eggs, larvae and adults is the best method for
initial control of a flea infestation. It is important to vacuum the following areas: carpets,
cushioned furniture, cracks and crevices on floors, along baseboards and the
basement.
 Wash all pet bedding and family bedding on which pets lie in hot, soapy water every
two to three weeks. If an infestation is severe, discard old pet bedding and replace it
with fresh, clean material.
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The Centers for Disease Control and Prevention suggests the following ways to reduce
ticks in your yard:
 Discourage deer. Removing plants that attract deer and constructing physical barriers
may help discourage deer from entering your yard and bringing ticks with them.
 Modify your landscape to create Tick Safe Zones. To do this, keep play areas and
playground equipment away from shrubs, bushes, and other vegetation. Also, regularly
remove leaf litter and clear tall grasses and brush around homes, and place wood chips
or gravel between lawns and wooded areas to keep ticks away from recreational areas.
 Provide a vegetation-free play area. Keep play areas and playground equipment away
from away from shrubs, bushes, and other vegetation.
 Use a chemical control agent. Effective tick control chemicals are available for use by
the homeowner, or they can be applied by a professional pest control expert, and even
limited applications can greatly reduce the number of ticks. A single springtime
application of acaricide can reduce the population of ticks that cause Lyme disease by
68-100%.
Biological Control of Ticks
 Ticks have relatively few natural enemies, but the use of predators, parasites, and
pathogens has been examined for tick control. Tick predation is difficult to document
and observations are sporadic. Most arthropod predators are non-specific,
opportunistic feeders and probably have little impact on ticks. Anecdotal reports
suggested that guinea-fowl or chickens may consume ticks and impact local tick
abundance. However, there is no good evidence to support this and turkey foraging
was not found to reduce the local density of adult ticks.
Chemical Treatments
Organophosphates (No Longer Used) There were two organophosphate insecticides
commonly used for area-wide tick control, chlorpyrifos (i.e., Dursban) and diazinon. The EPA
has cancelled the residential use and some agricultural uses of chlorpyrifos and has cancelled
the registration of diazinon for lawn, garden, and other residential outdoor use. Residential
applications accounted for nearly 75% of the use of diazinon. Products with these chemicals
are no longer used for tick control.
Carbamates
Carbaryl (Sevin) is the carbamate used in the control of ticks. Carbaryl is a broad-spectrum
compound used for a wide variety of pests on the lawn, on pets, and in the home. Carbaryl in
animals is readily broken down and excreted. It does not appear to cause reproductive, birth,
mutagenic, or carcinogenic effects under normal circumstances, but it is a suspected
endocrine disrupter. Carbaryl is extremely toxic to bees and beneficial insects, is moderately
toxic to fish, but is relatively nontoxic to birds.
Pyrethrins
Pyrethrum is a natural insecticide extracted from certain chrysanthemum plants. Natural
pyrethrins are a group of six compounds that form the insecticidal constituents of the natural
pyrethrum, which is highly unstable in light and air. Natural pyrethrins are considered
knockdown agents because they rapidly paralyze insects, but many insects can detoxify the
compound and recover. Therefore, pyrethrins are sometimes combined with a synergist. A
synergist is a compound that enhances the toxicity of an insecticide, but is not an insecticide
itself. The most common synergist used with pyrethrin is piperonyl butoxide, which inhibits the
enzymes that breakdown pyrethrin. Pyrethrins also may be combined with insecticidal soaps,
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spreader sticker agents, silicon dioxide (desiccant) and other agents to enhance the
effectiveness of the product. Pyrethrins have little residual effect, being quickly broken down
by exposure to light, moisture, and air.
Pyrethroids
Synthetic pyrethroids are derivatives of the natural compounds, chemically modified to
increase toxicity and stability. Most of the chemicals used for area-wide tick control are
pyrethroids. The pyrethroids are less volatile than the natural compounds and photostable,
which provides some residual activity and greater insecticidal activity. Both pyrethrins and
pyrethroids are highly toxic to fish and other aquatic organisms, but generally are much less
toxic to mammals, birds and other wildlife.
Pyrethroids can be skin and eye irritants. Many concentrated pyrethroid formulations are
restricted to commercial use by licensed applicators because of their potential impact on
aquatic organisms. However, low concentration, ready-to-use products are available for
homeowner use. Pyrethroids are particularly effective at rates 6-45 times less than the now
cancelled organophosphate insecticides and the carbamate insecticide carbaryl. Synergized
pyrethrin was more effective when combined with insecticidal soap or as part of a silicon
dioxide (from diatomaceous earth) product. Silicon dioxide acts as a desiccant. Thorough
coverage appears particularly important with pyrethrin and insecticidal soap products. With the
exception of a desiccant, there is little residual activity. At least two applications may be
required.
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Bat Tick Carios (formerly Ornithodoros) kelleyi

BAT TICK
A bat tick, a type of soft tick, is brownish-gray or dirty gray in color with a granulated, i.e. warty,
looking body. It is found in homes where bats roost in the upper floors of the buildings. Other
soft-bodied ticks are associated with birds and poultry. In the absence of their normal hosts,
these ticks may wander into parts of homes inhabited by people. While they can bite humans,
this does not appear to be common. Fortunately, they are unable to reproduce on human blood
and do not survive for long without their hosts.
Biology
Once hatched from the egg, bat ticks pass through a larval stage followed by six nymphal
instars and adulthood. Development may be completed in three to five months, depending on
temperature and host availability. In some ways, bat ticks behave more like bat bugs and bed
bugs than hard ticks with which PMPs are familiar. Bat ticks are intermittent feeders — they
take a blood meal several times per month and spend most of their time in harborages close
to their hosts in bat roosts. Bat ticks thrive in dry environments and have been known to survive
two years or more without feeding. Bat ticks are an indicator of a recent or previous infestation
of bats in a structure.
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Customers who suspect or indicate they have been fed upon by a bat tick should be checked
out by a physician who has been informed of the possibility of infection by one or more of the
above-mentioned bacterial intracellular parasites. Focus attention to known and potential bat
roost sites within buildings in which bat ticks have been found.
Perform a thorough crack and crevice treatment of the structural elements of previous bat roost
sites using one or more residual insecticide formulations labeled for control of ticks. Those
entering and applying pesticides in attics should wear personal protective equipment
appropriate to confined spaces containing potentially hazardous airborne particulates,
especially if accumulations of bat guano are present.
Use appropriate sealant or exclusion materials to close structural gaps suspected of being tick
access points to living and workspaces. Place sticky monitors strategically along walls of
indoor areas where bat ticks have been found and schedule follow-up inspections at biweekly
or monthly intervals until the situation is resolved.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.

UNDERVIEW OF THE BAT TICK
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Black Legged (Deer Tick) Ixodidae Ixodes scapularis

DEER TICK
LOOKS LIKE A BLACK LEGGED TICK, AMERICAN DOG TICK
Deer ticks are small, dark-colored ticks, sometimes called seed ticks. Deer ticks feed mostly
on deer, cattle, and other large animals, but they will feed on people when they get a chance.
Habitat: These ticks are found along paths, trails, and roadways.
The deer tick is found in eastern North America including the New England, mid-Atlantic, and
southeastern states, and the Midwestern states of Minnesota and Wisconsin. It has also been
observed in Michigan, Iowa, Illinois, and Indiana. Deer ticks prefer heavily-forested or dense
brushy areas and edge vegetation, but not open areas. An exception to this occurs in upstate
New York where the species is found on well-maintained lawns in residential areas.
Larvae and nymphs feed primarily on small mammals (especially the white-footed mouse,
other rodents, and insectivores), and also on birds, dogs, deer, and humans. Nymphs
aggressively bite humans. Adults feed primarily on deer, but also attach to large mammals
(foxes, raccoons, opossums, dogs) and humans.
Females lay up to 3000 eggs in soil and litter. Eggs take about 1 month to hatch. Larvae
engorge for 2-3 days during the summer, detach, overwinter on the ground, and molt the
following spring. Nymphs feed for 3-4 days, detach, and molt in early fall. Adult females
engorge for 7-21 days, detach, oviposit the following spring, and die.
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The life cycle may range from 2-4 years and is regulated by host abundance and physiological
mechanisms. Larvae are active from July through September, nymphs from May through
August, and adults in the fall, winter, and early spring (October-May).
Distribution is associated with high humidity and mild mean winter temperatures. However, it
is not restricted by winter temperatures, as areas of tick activity occur in Minnesota and
Wisconsin. The requirement for high humidity restricts this tick from spreading to arid regions
and high mountains where desiccation is a limiting factor (Lane et al. 1991). The deer tick is
the major vector of Lyme disease in the northeastern and Midwestern United States. It is
incriminated as the vector of human babesiosis in the northeastern United States.
Life Stages
The blacklegged or "deer" tick has three active stages; the larva, nymph, and adult (male and
female). This tick feeds on a wide variety of mammals and birds. Each stage feeds only once
and slowly; requiring several days to ingest the blood. Larvae of I. scapularis are rarely infected
with B. burgdorferi. Larvae and nymphs typically become infected with Lyme disease bacteria
when they feed on infected white-footed mice (Peromyscus leucopus), chipmunks (Tamias
striatus), or certain species of birds. This mouse is the principal source (reservoir) of B.
burgdorferi and the protozoan agent of human babesiosis in the east. Deer Ticks may inflict a
painful bite.
Deer ticks can carry Lyme disease. Deer ticks are in the genus Ixodes, and there are several
species of Ixodes that carry the Lyme disease bacteria in their systems. Lyme disease has
become a notable tick-borne disease in some eastern states. It is an affliction that occurs in
the summer months. This tick-transmitted bacterial disease is most likely to be contracted
during the months of June through September, when young people and adults are outdoors.
Dogs and horses in areas where the disease is common have developed joint problems that
veterinarians believe to be caused by Lyme bacteria. Lyme disease can be treated successfully
with antibiotics administered orally. See your doctor.
Interesting Fact: Lyme disease was first reported in Connecticut in 1975, and is named after
the town of Lyme in which the disease was first observed.
The Deer Tick Life Cycle
The deer (or black-legged) tick in the East and the related western black-legged tick are the
primary (and possibly the only) known transmitters of true Lyme disease in the United States.
Both are hard-bodied ticks with a two-year life cycle. Like all species of ticks, deer ticks and
their relatives require a blood meal to progress to each successive stage in their life cycles.
Stage 1: Larva - Eggs laid by an adult female deer tick in the spring hatch into larvae later in
the summer. These larvae reach their peak activity in August.
No bigger than a newsprinted period, a larva will wait on the ground until a small mammal or
bird brushes up against it. The larva then attaches itself to its host, begins feeding, and over a
few days, engorges (swells up) with blood.
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Lyme Disease Spirochete
If the host is already infected with the Lyme disease spirochete (a form of bacterium) from
previous tick bites, the larva will likely become infected as well. In this way, infected hosts in
the wild (primarily white-footed mice, which exist in large numbers in Lyme-endemic areas of
the northeast and upper mid-west) serve as spirochete reservoirs, infecting ticks that feed upon
them.

SPIROCHETE
Other mammals and ground-feeding birds may also serve as reservoirs. Because deer tick
larvae are not born infected, they cannot transmit Lyme disease to their human hosts. Instead,
"reservoir" hosts, as mentioned above, can infect the larvae. Having already fed, an infected
larva will not seek another host, human or otherwise, until after it reaches the next stage in its
life cycle. Therefore, larvae do not, in themselves, pose a threat to humans or their pets.
Stage 2: Nymph - Most larvae, after feeding, drop off their hosts and molt, or transform, into
nymphs in the fall. The nymphs remain inactive throughout the winter and early spring. In May,
nymphal activity begins. Host-seeking nymphs wait on vegetation near the ground for a small
mammal or bird to approach. The nymph will then latch on to its host and feed for 4 or 5 days,
engorging with blood and swelling to many times its original size.
If previously infected during its larval stage, the nymph may transmit the Lyme disease
spirochete to its host. If not previously infected, the nymph may become infected if its host
carries the Lyme disease spirochete from previous infectious tick bites. In highly endemic areas
of the northeast, 25% of nymphs have been found to harbor the Lyme disease spirochete.
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Too often, humans are the hosts that come into contact with infected nymphs during their peak
spring activity (late May through July). Although the nymphs' preferred hosts are small
mammals and birds, humans and their pets are suitable substitutes. Because nymphs are
about the size of a poppy seed, they often go unnoticed until fully engorged, and are therefore
responsible for the majority of human Lyme disease cases.
Stage 3: Adult - Once engorged, the nymph drops off its host into the leaf litter and molts into
an adult. These adults actively seek new hosts throughout the fall, waiting up to 3 feet above
the ground on stalks of grass or leaf tips to latch onto deer (its preferred host) or other larger
mammals (including humans, dogs, cats, horses, and other domestic animals).
Peak activity for adult deer ticks occurs in late October and early November. Of adults sampled
in highly endemic areas of the northeast, 50% have been found to carry the Lyme disease
spirochete.
As winter closes in, adult ticks unsuccessful in finding hosts take cover under leaf litter or other
surface vegetation, becoming inactive in temperatures below 40°F. Generally, winters in the
northeast and upper mid-west are cold enough to keep adult ticks at bay until late February or
early March (an exception was the warm winter of 1997-1998) when temperatures begin to
rise. At this time, they resume the quest for hosts in a last-ditch effort to obtain a blood meal
allowing them to mate and reproduce.
This second activity peak typically occurs in March and early April. Adult female ticks that
attach to deer, whether in the fall or spring, feed for approximately one week. Males feed only
intermittently.
Mating may take place on or off the host, and is required for the female's successful completion
of the blood meal. The females then drop off the host, become gravid, lay their eggs
underneath leaf litter in early spring, and die. Each female lays approximately 3,000 eggs. The
eggs hatch later in the summer, beginning the two-year cycle anew.
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Larval Ticks
 Generally from May through September, eggs hatch into larvae (plural).
 The larva (singular):
 is the size of a period at end of sentence
 initially does not carry diseases such as Lyme disease, human anaplasmosis,
or babesiois
 may pick up diseases during its first meal from a diseased host
 Larvae usually feed on white-footed mice or other small mammals.
 If the mouse is infected with disease-causing organisms, the larva will become infected
and be able to transmit these organisms during its second or third feeding.
 The tick may also feed on a small mammal or bird that is not infected. These ticks
cannot transmit disease in later feedings.
 After this feeding, the larvae molt into nymphs and become dormant until the following
spring.
Nymphal Ticks
 In the spring and summer of the tick’s second year, primarily from May through early
July, the nymph becomes active and takes its second feeding from a mammal.
 If the tick is carrying disease agents from its first feeding in the larval stage, it can
transmit them during this second feeding.
 If the nymph was not already infected, it can become infected if the second meal host
is carrying disease agents.
 The nymph is about the size of a poppy seed. Nymph stage ticks often look like a speck
of dirt or a freckle on a person’s skin.
Adult Ticks
 In the fall of the second year, nymphs molt into adult ticks. Female adults are red or
orange and larger than males.
 The adult female ticks feed and mate on large animals in the fall or early spring. The
female lays her eggs, and then dies.
 If the ticks did not get a blood meal in the fall, they go dormant over winter and seek a
meal in the spring. A frost does not kill blacklegged ticks. Adults may become active as
soon as it is above freezing. They are occasionally spotted during a temporary thaw in
the winter.
 As female ticks feed over the course of several days, their bodies slowly enlarge with
blood (engorge). Adult females infected with disease agents as larvae or nymphs may
transmit disease during this feeding.
 Male ticks attach, but do not feed or become engorged. Because the adult males do
not take a blood meal, they do not transmit Lyme disease, human anaplasmosis, or
babesiosis.
Feeding and blood meals
 Blacklegged ticks feed on blood by inserting their mouth parts into the skin.
 They are slow feeders and will feed for 3-5 days.
 If the blacklegged tick is infected, it must be attached for 24-48 hours before it transmits
Lyme disease, and at least 12-24 hours to transmit human anaplasmosis.
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Blacklegged Tick Habitat

BLACK LEGGED TICK
LOOKS LIKE OTHER HARD TICKS, DEER, DOG, ETC
Blacklegged Tick (formerly Deer Tick) Ixodes scapularis
Where do we find blacklegged ticks?
 Blacklegged ticks live in wooded, brushy areas that provide food and cover for whitefooted mice, deer and other mammals.
 This habitat also provides the humidity ticks need to survive.
 Exposure to ticks may be greatest in the woods (especially along trails) and the fringe
area between the woods and border.
 Blacklegged ticks search for a host from the tips of low-lying vegetation and shrubs,
not from trees.
 Generally, ticks attach to a person or animal near ground level.
 Blacklegged ticks crawl; they do not jump or fly. They grab onto people or animals that
brush against vegetation, and then they crawl upwards to find a place to bite.
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Effectiveness in Controlling Ticks
 Blacklegged ticks and American dog ticks are readily killed by almost all ornamental
and turf insecticides labeled for tick control. With the withdrawal of the
organophosphate insecticides chlorpyrifos and diazinon from residential use (the U.S.
Environmental Protection Agency has cancelled registration of these compounds for
residential area-wide use), the synthetic pyrethroid insecticides are the most commonly
used tick control agents.


Pyrethroids are particularly effective at rates 6-45 times less than the now cancelled
organophosphate insecticides and the carbamate insecticide carbaryl. Synergized
pyrethrin was more effective when combined with insecticidal soap or as part of a
silicon dioxide (from diatomaceous earth) product. Silicon dioxide acts as a desiccant.
Thorough coverage appears particularly important with pyrethrin and insecticidal soap
products. With the exception of a desiccant, there is little residual activity. At least two
applications may be required.



Liquids should be allowed to dry thoroughly before humans or pets reenter the area.
Be especially careful using such materials near bodies of water -- do not contaminate
water. Wear gloves and eye protection and do not eat or smoke when applying any
pesticide. Wash skin and clothing after application, and always launder pesticidecontaminated clothing separately. CAREFULLY READ AND FOLLOW ALL PRODUCT
DIRECTIONS.



Acaricides should only be used if avoidance of tick-infested areas is not an option and
ticks are known to occur in the area to be treated. Since no tick control method is 100%
effective, personal protection should always be practiced. Use of any chemical tick
control method has limited or unpredictable success in reducing black-legged tick
populations when used alone, particularly in residential settings. Consider using
chemical control only in concert with habitat modification measures.



Applications of either liquid acaricides, using high pressure hydraulic sprayers, or
granular formulations, which can penetrate into dense foliage, directed against blacklegged tick nymphs in late May to early June appear to have the greatest impact on the
tick population, thereby reducing exposure to tick-borne diseases.



Single applications consistently resulted in control of greater than 90% of nymphs.
There is no need for repeated applications at regular intervals during the summer.
However, the effectiveness of a single control attempt directed solely against adult or
nymphal ticks in small areas will be temporary and limited only to that stage.
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Brown Dog Tick Rhipicephalus sanguineus
The brown dog tick creates severe annoyance when it infests domestic pets and becomes
established inside buildings. This is the most widely distributed tick in the U.S. and is
characteristically a reddish-brown species that attacks dogs and other mammals, but rarely
humans. It is not known to transmit human diseases. It most often attaches to the ears and
between the toes of dogs. The engorged female ticks, sometimes about ½ inch long, are
particularly noticeable as they crawl on walls, window frames, or around baseboards and
cracks looking for protected areas in which to deposit their 1,000 to 3,000 eggs.

BROWN DOG TICK
The entire life cycle can be completed in less than two months. Homes and yards can become
heavily infested after the passing of a single dog that drops an engorged female tick with
thousands of eggs, eventually reaching a high density in the resident dogs' sleeping areas.
This tick does not survive outside in cold climates.
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Hosts
In the US, the brown dog tick prefers to feed on dogs in all stages. However, it will feed on
other mammals, including domestic animals and humans. This is most likely to occur if it can't
find a dog nearby, so beware of trying to control the tick by removing the dogs! Elsewhere in
the world, it is more frequently found feeding on other mammals. This difference in host
preference is not completely understood, but is probably related to the animals available and
differences in the populations from the original introductions into new areas. In the
southeastern US, it has been reported occasionally from rodents and deer, but most collections
are from dogs and (much less commonly) humans.
Life Cycle
Ixodid ticks require three blood meals to complete development; once each as a larva, nymph
and adult. The brown dog tick is a 3-host tick; this indicates that it leaves the host to develop
and molt between the larval, nymphal and adult stages. Each stage must locate a host; in a
domestic environment this may result in feeding on the same dog (if there is only one or a few
dogs present), but there is an opportunity for the same tick to feed on three different hosts. A
fully blood-fed female brown dog tick can lay up to 5000 eggs; the number of eggs laid depends
on the size of the tick and the amount of blood she ingested. The length of time each stage
feeds, and the time required for development and molting, are very dependent on temperature.
Feeding and development times are generally faster at warmer temperatures. Survival is
generally higher at cooler temperatures and higher relative humidity, but these ticks are
tolerant of a wide range in conditions.
An adult female will feed on the host for around one week, then drop off the host and find a
secluded place for egg development. Cracks and crevices in houses, garages and dog runs
are ideal locations. She will start laying as soon as four days after she completes feeding and
drops off the host, and can continue to lay for as long as 15 days. As she lays the eggs, she
passes them over her porose areas (specialized areas on the back of the basis capituli), to
coat them in secretions which protect the eggs from drying out. After she finishes laying her
eggs, she dies. The larvae hatch two to five weeks later, and begin to quest, or look for a host.
All stages of this tick prefer dogs, although they will feed on other mammals. Larvae feed for
three to seven days, and then take about two weeks to develop into nymphs.
The nymphs then feed for five to 10 days and again take about two weeks to develop into
adults. As adults, both males and females will attach to hosts and feed, although the males
only feed for short periods. The overall cycle can be completed in just over two months, but
frequently will take longer if there are few hosts available or in cold temperatures. Ticks are
notoriously long-lived, and can live as long as three to five months in each stage without
feeding.
Acaricide Selection
Many acaricides available for tick control can be purchased and applied by the general public.
READ AND FOLLOW ALL DIRECTIONS ON THE LABEL. Alternative acaricides include
soaps and desiccants. Specific acaricides, formulations, and methods of application may be
restricted to certain target areas. Users are cautioned to carefully read the acaricide labeling
to ensure that the proposed application is not in violation of federal and State pesticide control
laws. Contact your Cooperative Extension, your County Agricultural Agent, or pesticide dealer
for recommendations.

124
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

Pesticide Use
Insecticides, or as termed for ticks, acaricides, are the most effective way to reduce ticks,
particularly when combined with the landscaping changes to decrease tick habitat. Acaricides
provide consistent control, are relatively easy to apply, and are relatively inexpensive. Only
small amounts of an acaricide applied at the right time of year are necessary. Chemical
intervention should focus on early control of nymphal stage in May or early June. Summer and
fall applications target mostly adult ticks. Targeting lawn and woodland edges and perimeter
areas near tick “hot-spots” or along the “tick zone” can minimize exposure.
Some general points to consider if you spray for ticks:
• Applications can be made by the homeowner or by a commercial applicator.
• A single application of most ornamental-turf insecticides will provide 85-90% or better
control with some residual activity so multiple applications are rarely necessary. Some
organic pesticide products are less effective, breakdown rapidly, and multiple applications
may be required.
Research has demonstrated the effectiveness of properly timed acaricide applications. If ticks
are present, treat edge areas of the property where turf grass and woods meet) plus 12 feet
into the woods to create a protective barrier. Shady areas of the lawn adjacent to the woods
and areas landscaped with shrubs and ground covers such as pachysandra may also be
treated.
Effectiveness in Controlling Ticks
Blacklegged ticks and American dog ticks are readily killed by almost all ornamental and turf
insecticides labeled for tick control. With the withdrawal of the organophosphate insecticides
chlorpyrifos and diazinon from residential use (the U.S. Environmental Protection Agency has
cancelled registration of these compounds for residential area-wide use), the synthetic
pyrethroid insecticides are the most commonly used tick control agents.
Pyrethroids are particularly effective at rates 6-45 times less than the now cancelled
organophosphate insecticides and the carbamate insecticide carbaryl. Synergized pyrethrin
was more effective when combined with insecticidal soap or as part of a silicon dioxide (from
diatomaceous earth) product. Silicon dioxide acts as a desiccant. Thorough coverage appears
particularly important with pyrethrin and insecticidal soap products. With the exception of a
desiccant, there is little residual activity. At least two applications may be required. Liquids
should be allowed to dry thoroughly before humans or pets reenter the area. Be especially
careful using such materials near bodies of water -- do not contaminate water. Wear gloves
and eye protection and do not eat or smoke when applying any pesticide. Wash skin and
clothing after application, and always launder pesticide-contaminated clothing separately.
CAREFULLY READ AND FOLLOW ALL PRODUCT DIRECTIONS.
Acaricides should only be used if avoidance of tick-infested areas is not an option and ticks
are known to occur in the area to be treated. Since no tick control method is 100% effective,
personal protection should always be practiced. Use of any chemical tick control method has
limited or unpredictable success in reducing black-legged tick populations when used alone,
particularly in residential settings. Consider using chemical control only in concert with habitat
modification measures. Applications of either liquid acaricides, using high pressure hydraulic
sprayers, or granular formulations, which can penetrate into dense foliage, directed against
black-legged tick nymphs in late May to early June appear to have the greatest impact on the
tick population, thereby reducing exposure to tick-borne diseases.
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Single applications consistently resulted in control of greater than 90% of nymphs. There is no
need for repeated applications at regular intervals during the summer. However, the
effectiveness of a single control attempt directed solely against adult or nymphal ticks in small
areas will be temporary and limited only to that stage.

BROWN DOG TICK
Summary
Rhipicephalus sanguineus, the brown dog tick, occurs throughout the entire region below 50°
N latitude. This tick feeds primarily on dogs but also on camels, horses, sheep, gerbils and,
occasionally, humans. It is a three-host tick, with larval and nymphal stages preferring to feed
on rats or dogs, while adults feed primarily on dogs, and opportunistically on humans. Larvae
and nymphs of R. sanguineus spend 3 to 6 days feeding on a host, then drop off to molt.
Immature stages prefer long hair at the back of the neck, while adults are commonly found in
the ears and between the toes of dogs. After mating on the host animal, the female feeds for
7 to 15 days, and then drops off the host to lay eggs. Females lay hundreds of eggs, generally
in the dens of host animals, usually canines, or in the cracks and crevices of infested houses.
Eggs may require 10 to 20 days to hatch.
Adult R. sanguineus are passive in their host-questing activity, rarely moving more than 2 m
to find a host. This species requires a humid microhabitat, which it can often find in the dens
of its hosts.
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Fowl Tick Argas persicus - Soft Tick

FOWL TICK
This soft tick feeds rapidly at night and subsequently oviposits in cracks and crevices. The tick
has two or three nymphal stages before molting to the adult stage. Like the relapsing fever
tick, this tick may live for months or years without a blood meal. Argus persicus readily attacks
humans but does not transmit human disease. It is a vector of fowl spirochaetosis.
The fowl tick also is known as the "blue-bug". It is a parasite of poultry, with sucking mouthparts
concealed on the underside of the body. It is a member of the soft tick family and, unlike hard
ticks, has no hard plate over the body. Mature fowl ticks are 1/4 to 3/8 inch long.
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Elimination of Dursban Pesticide for Nearly all Household Uses


To protect children and public health, the EPA and the manufacturer of the pesticide
Dursban have agreed to eliminate its use for nearly all household purposes and to
move to significantly reduce residues of it on several foods regularly eaten by children.



Dursban, also known as chlorpyrifos, is the most widely used household pesticide
produced in the U.S. It is an ingredient used for a broad range of lawn and home
insecticide products, for agricultural purposes, and for termite treatment.



Under the agreement, production will cease and there will be a phase-out of all home,
lawn and garden uses, and the vast termite control uses.



"Chlorpyrifos is part of a class of older, riskier pesticides, some going back 50
years. Exposure to these kinds of pesticides can cause neurological effects. Now
that we have completed the most extensive evaluation ever conducted on the
potential health hazards from a pesticide, it is clear that the time has come to
take action to protect our children from exposure to this chemical," said EPA
Administrator Carol M. Browner.



The agreement mandates that all uses will be phased out this year in areas where
children could be exposed, including schools, daycare centers, parks, recreation areas,
hospitals, nursing homes, stores and malls. In addition, the agreement calls for
canceling or significantly lowering allowable residues for several foods regularly eaten
by children, such as tomatoes, apples, and grapes.
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Lone Star Tick Amblyomma americanum
This tick species occurs from central Texas east to the Atlantic coast and north to Iowa and
New York; it has also been reported in northern Mexico. The Lone Star tick is found in wooded
areas, especially where there is dense underbrush, but it is also found in scrub, meadow
margins, hedge rows, cane breaks, and marginal vegetation along rivers and streams. The
immatures and adults feed on a wide variety of mammals (including humans) and groundfeeding birds.
Each female produces 3,000-8,000 eggs, which are deposited under leaf and soil litter in
middle to late spring. Incubation may take 30 days or longer, depending on temperature. The
newly hatched six-legged immatures, also known as larvae or seed ticks, feed for 3 to 7 days
on a host. After full engorgement the larvae drop from the host into vegetation and shed their
skins 9-27 days later. The eight-legged immatures that emerge are called nymphs.

LONE STAR TICK
Image: Adult female Amblyomma americanum tick.
Note the characteristic “Lone star.” Nasty creature.
These attach to a second host and feed for up to 38 days; the nymphs then detach and rest
for 13-46 days before they shed their skins to become adults. Adults attach to a third host, feed
for 6-24 days, and detach. Oviposition occurs 7-16 days after the last blood meal. Larvae may
survive for 2-9 months, and nymphs and adults for 4-15 months each (Goddard 1989); the life
cycle may take up to 2 years to complete. Lone Star tick nymphs can move very quickly and
may cover a person's legs or arms in less than five minutes. This is a good behavioral
characteristic to note to aid in identification of this tick species.
Earlier in the summer, female ticks deposit masses of several thousand eggs on the ground.
Anyone unfortunate enough to pass through such a site can easily pick up dozens of larvae.
These tiny, 6-legged creatures, also called "seed ticks", are most active between July and
October.
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During this time, the larvae climb low vegetation and wait with outstretched front legs to latch
on to passing animals or humans. Once "on board", they crawl around to find a suitable place
to attach and feed. The painful feeding site can be irritating for days after the tick has detached
or been removed.
Adults and nymphs are active from early spring through midsummer, while larvae are active
mainly from late summer to early fall. Low humidities and high daytime temperatures restrict
the occurrence and activity of these ticks (Goddard 1989). Lone Star ticks transmit Tularemia
to humans.
Lone Star ticks infected with the agents of Rocky Mountain spotted fever and Lyme disease
occur in nature, but the species does not appear to be epidemiologically important in the
transmission of these diseases (see Goddard 1989).
Vector
Amblyomma americanum ticks are found through the southeast and south-central states. Their
life cycle and ecologic requirements are similar to Ixodes ticks, with minor exceptions not
described here. All three life stages of A. americanum aggressively bite people in the southern
U.S. Research indicates that live spirochetes are observed in only 1-3% of A. americanum.
The Bacterium
Even though spirochetes have been seen in A. americanum ticks by microscopy, attempts to
culture it in the laboratory have consistently failed. Modified BSK (Barbour-Stoenner-Kelly) is
the best medium for cultivating the Lyme disease spirochete, B. burgdorferi, but is apparently
not suitable for cultivating the spirochete found in A. americanum. However, a spirochete has
been detected in A. americanum by DNA analysis and
was given the name Borrelia lonestari.
Symptoms and Diagnosis
Persons living or traveling in southeast or southcentral states who develop a red, expanding rash with
central clearing (the rash of Lyme disease, erythema
migrans) following the bite of the lone star tick, A.
americanum, should see their physician. The Centers
for Disease Control and Prevention is interested in
obtaining samples from such patients under an
Image: Patient with a classic
Institutional Review Board-approved investigational
erythema migrans; 1) site of tick
protocol.
bite, 2) red, radial, expanding
edge of rash. 3) central clearing.
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Some Brand or Common Pesticide names
Chemical
Bifenthrin

Some brand or common
names*
Talstar® Ortho® product

Carbaryl

Sevin®

Cyfluthrin

Tempo®
Powerforce

Deltramethrin

Suspend®
DeltaGard®
Scimitar®
Demand®
Astro®
Ortho® products
Bonide® products
Tengard® SFR
Others
Pyrenone®
Kicker®
Organic Solutions All Crop
Commercial
&
Agricultural
Multipurpose Insecticide®

lambda-cyhalothrin
Permethrin

Pyrethrin

Chemical type and usage
Pyrethroid insecticide. Available
as
liquid
and
granular
formulations. Products available
for
homeowner
use
and
commercial applicators.
Carbamate
insecticide.
A
common garden insecticide for
homeowner use, some products
are for commercial use only.
Pyrethroid insecticide. Available
for commercial and homeowner
use with concentrates and ready
to spray (RTS) products.
A pyrethroid insecticide for
commercial applicators.
A pyrethroid insecticide for
commercial applicators.
Pyrethroid insecticide. There are
concentrates and ready to spray
(RTS) products. Most are for
homeowner use, a few are for
commercial use only.
Natural pyrethrins with the
synergist piperonyl butoxide
(PBO) or insecticidal soap
provide limited tick control. A
combination of pyrethrin and
PBO with either insecticidal soap
or
silicon
dioxide
(from
diatomaceous earth) was found
effective against ticks in one trial.

Biological Control of Ticks
Ticks have relatively few natural enemies, but the use of predators, parasites, and pathogens
has been examined for tick control. Tick predation is difficult to document and observations
are sporadic. Most arthropod predators are non-specific, opportunistic feeders and probably
have little impact on ticks. Anecdotal reports suggested that guinea-fowl or chickens may
consume ticks and impact local tick abundance. However, there is no good evidence to support
this and turkey foraging was not found to reduce the local density of adult ticks.
Carbamates
Carbaryl (Sevin) is the carbamate used in the control of ticks. Carbaryl is a broad-spectrum
compound used for a wide variety of pests on the lawn, on pets, and in the home. Carbaryl in
animals is readily broken down and excreted. It does not appear to cause reproductive, birth,
mutagenic, or carcinogenic effects under normal circumstances, but it is a suspected
endocrine disrupter. Carbaryl is extremely toxic to bees and beneficial insects, is moderately
toxic to fish, but is relatively nontoxic to birds.
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Organophosphates (No Longer Used) There were two organophosphate insecticides
commonly used for area-wide tick control, chlorpyrifos (i.e., Dursban) and diazinon. The EPA
has cancelled the residential use and some agricultural uses of chlorpyrifos and has cancelled
the registration of diazinon for lawn, garden, and other residential outdoor use. Residential
applications accounted for nearly 75% of the use of diazinon. Products with these chemicals
are no longer used for tick control.
Pyrethrins
Pyrethrum is a natural insecticide extracted from certain chrysanthemum plants. Natural
pyrethrins are a group of six compounds that form the insecticidal constituents of the natural
pyrethrum, which is highly unstable in light and air. Natural pyrethrins are considered
knockdown agents because they rapidly paralyze insects, but many insects can detoxify the
compound and recover. Therefore, pyrethrins are sometimes combined with a synergist. A
synergist is a compound that enhances the toxicity of an insecticide, but is not an insecticide
itself. The most common synergist used with pyrethrin is piperonyl butoxide, which inhibits the
enzymes that breakdown pyrethrin. Pyrethrins also may be combined with insecticidal soaps,
spreader sticker agents, silicon dioxide (desiccant) and other agents to enhance the
effectiveness of the product. Pyrethrins have little residual effect, being quickly broken down
by exposure to light, moisture, and air.
Pyrethroids
Synthetic pyrethroids are derivatives of the natural compounds, chemically modified to
increase toxicity and stability. Most of the chemicals used for area-wide tick control are
pyrethroids. The pyrethroids are less volatile than the natural compounds and photostable,
which provides some residual activity and greater insecticidal activity. Both pyrethrins and
pyrethroids are highly toxic to fish and other aquatic organisms, but generally are much less
toxic to mammals, birds and other wildlife. Pyrethroids can be skin and eye irritants. Many
concentrated pyrethroid formulations are restricted to commercial use by licensed applicators
because of their potential impact on aquatic organisms. However, low concentration, ready-touse products are available for homeowner use. Pyrethroids are particularly effective at rates
6-45 times less than the now cancelled organophosphate insecticides and the carbamate
insecticide carbaryl. Synergized pyrethrin was more effective when combined with insecticidal
soap or as part of a silicon dioxide (from diatomaceous earth) product. Silicon dioxide acts as
a desiccant. Thorough coverage appears particularly important with pyrethrin and insecticidal
soap products. With the exception of a desiccant, there is little residual activity. At least two
applications may be required.
Diagnostic Laboratory Tick Identification
Ticks can be submitted to the Insect Diagnostic Laboratory at Cornell University for
identification. A $35.00 identification fee applies per sample. Please do not mail ticks in in
alcohol due to mail regulations.
The Diagnostic Laboratory does not test ticks for any disease agents. If you want the tick tested
please check with your physician or local county health office for the names of laboratories
performing tick-testing services. Be sure to ask for information regarding price, response time,
and proper procedure for mailing. Some laboratories perform tests only on living or recently
dead ticks, while other laboratories test ticks preserved in alcohol.
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Geographic Distribution
For each species of tick, the geographic distribution, habitat, hosts, life cycle, seasonal
abundance, responses to environmental factors, as well as direct and indirect medical effects
are described. Information concerning the removal of ticks, outbreaks of tick-borne diseases,
and natural enemies are presented. Tick management approaches including methods of
population monitoring, decision-making, and intervention are described. All of these tick
species are attracted to carbon dioxide and generally prefer low light intensity, high relative
humidity, and protection from constant breezes. Temperature and humidity are the two most
important environmental factors affecting survival.

2017 Changes to EPA’s Farm Worker Protection Standard
In late 2015 the Environmental Protection Agency issued the long awaited revision to
the Worker Protection Standard (WPS). This law it is now technically active and it will
be enforced. Please keep in mind that the WPS covers both restricted use AND general
use pesticides. This course is not for worker and/or handler training. Always follow
the label and your State Pesticide Agency rules.
This course contains EPA’s federal rule requirements. Please be aware that each
state implements pesticide regulations that may be more stringent than EPA’s
regulations and these frequently are changed. Check with your state
environmental/pesticide agency for more information.
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Pacific Coast Tick Dermacentor occidentalis

PACIFIC TICK
The Pacific Coast Tick is a three host tick which commonly feeds on rodents, especially
squirrels, as sub-adults, and on cattle, horses, deer, and humans as adults. This is one of the
most widely distributed ticks in California. It is found throughout the state except for the very
dry regions of the central valley and the southeastern desert region. The only other areas it
has been collected in are Oregon and Baja, Mexico (Furman and Loomis 1984).
Diagnostic Laboratory Tick Identification
Ticks can be submitted to the Insect Diagnostic Laboratory at Cornell University for
identification. A $50.00 identification fee applies per sample. Please do not mail ticks in in
alcohol due to mail regulations.
The Diagnostic Laboratory does not test ticks for any disease agents. If you want the tick tested
please check with your physician or local county health office for the names of laboratories
performing tick-testing services. Be sure to ask for information regarding price, response time,
and proper procedure for mailing. Some laboratories perform tests only on living or recently
dead ticks, while other laboratories test ticks preserved in alcohol.
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Acaricides
Acaricides should only be used if avoidance of tick-infested areas is not an option and ticks
are known to occur in the area to be treated. Since no tick control method is 100% effective,
personal protection should always be practiced. Use of any chemical tick control method has
limited or unpredictable success in reducing black-legged tick populations when used alone,
particularly in residential settings. Consider using chemical control only in concert with habitat
modification measures. Applications of either liquid acaricides, using high pressure hydraulic
sprayers, or granular formulations, which can penetrate into dense foliage, directed against
tick nymphs in late May to early June appear to have the greatest impact on the tick population,
thereby reducing exposure to tick-borne diseases. Single applications consistently resulted in
control of greater than 90% of nymphs. There is no need for repeated applications at regular
intervals during the summer. However, the effectiveness of a single control attempt directed
solely against adult or nymphal ticks in small areas will be temporary and limited only to that
stage.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.

PACIFIC TICK
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Relapsing Fever Tick Ornithodorus spp.
This is the most important genus of soft ticks from a medical standpoint. Relapsing fever ticks
are seldom seen by the average person because they are nest ticks and can survive starvation
for months or even years. Bitten people may contract relapsing fever.

Dorsal view of a female Ixodes scapularis (family Ixodidae, hard ticks), a vector of Borrelia
burgdorferi (left), and a female Ornithodoros hermsi (family Argasidae, soft ticks), the vector
of B. hermsii (right).

ORNITHODORUS SPP.
These ticks are the vector of relapsing fever, which has created serious health problems at the
Grand Canyon. The relapsing-fever tick, Ornithodorus hermsi, is sand-colored before feeding,
but turns grayish-blue after it feeds. The adult female is about 1/4" long.
Relapsing Fever
What is Relapsing Fever?
Relapsing fever is an illness caused by a bacteria, a spirochete, which is carried by wild rodents
and ticks. The ticks can remain infective for life and pass the infection on to the next generation.
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Who gets Relapsing Fever?
Anyone can get relapsing fever that is bitten by an infected tick. Most cases in North America
are reported in the western U.S. and Canada.
How is Relapsing Fever spread?
People get relapsing fever from the bite of an infected tick. There is no evidence of natural
person-to-person transmission.
What are the symptoms of Relapsing Fever?
The disease causes a fever which lasts from 2-9 days and alternates with a period of 2-4 days
without fever, after which fever returns. The number of relapses varies from 1-10 or more. The
first onset of fever is often accompanied by a rash. Relapsing fever can be fatal if not treated.
How soon do symptoms usually appear?
The symptoms generally begin 8 days after the tick bite, but can appear as early as five and
as late as 15 days after a tick bite.
Acaricide Selection
Many acaricides available for tick control can be purchased and applied by the general public.
READ AND FOLLOW ALL DIRECTIONS ON THE LABEL. Alternative acaricides include
soaps and desiccants. Specific acaricides, formulations, and methods of application may be
restricted to certain target areas. Users are cautioned to carefully read the acaricide labeling
to ensure that the proposed application is not in violation of federal and State pesticide control
laws. Contact your Cooperative Extension, your County Agricultural Agent, or pesticide dealer
for recommendations.
Pesticide Use
Insecticides, or as termed for ticks, acaricides, are the most effective way to reduce ticks,
particularly when combined with the landscaping changes to decrease tick habitat. Acaricides
provide consistent control, are relatively easy to apply, and are relatively inexpensive. Only
small amounts of an acaricide applied at the right time of year are necessary. Chemical
intervention should focus on early control of nymphal stage in May or early June. Summer and
fall applications target mostly adult ticks. Targeting lawn and woodland edges and perimeter
areas near tick “hot-spots” or along the “tick zone” can minimize exposure.
Some general points to consider if you spray for ticks:
• Applications can be made by the homeowner or by a commercial applicator.
• A single application of most ornamental-turf insecticides will provide 85-90% or better control
with some residual activity so multiple applications are rarely necessary. Some organic
pesticide products are less effective, breakdown rapidly, and multiple applications may be
required.
Research has demonstrated the effectiveness of properly timed acaricide applications. If ticks
are present, treat edge areas of the property where turf grass and woods meet) plus 12 feet
into the woods to create a protective barrier. Shady areas of the lawn adjacent to the woods
and areas landscaped with shrubs and ground covers such as pachysandra may also be
treated.
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Rocky Mountain Wood Tick Dermacentor andersoni
This tick is found from the western counties of Nebraska and the Black Hills of South Dakota
to the Cascade and Sierra Nevada Mountains, and from northern Arizona and northern New
Mexico in the United States to British Columbia, Alberta, and Saskatchewan in Canada.

ROCKY MOUNTAIN TICK
Their habitat is primarily fields and forested areas. This species is especially prevalent where
there is brushy vegetation that encourages the small mammal hosts of immature ticks and
sufficient forage to attract the large hosts of the adults. Immatures feed mainly on small
mammals such as ground squirrels and chipmunks, and adults on cattle, sheep, deer, humans,
and other large mammals.
Rocky Mountain Wood ticks are found predominantly in shrublands, lightly wooded areas,
open grasslands, and along trails, mainly at lower elevations. All life stages of this tick can
transmit Colorado tick fever virus (CTFV) to humans, and Rocky Mountain spotted fever
(RMSF) rickettsia (Rickettsia rickettsii) to humans, cats, and dogs. Rocky Mountain wood tick
saliva contains a neurotoxin that can occasionally cause tick paralysis in humans and pets;
usually a bite from an adult female induces an ascending paralysis that dissipates within 2472 hrs after tick removal.
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Diagnostic features
Larva only has 3 pairs of legs. Nymph has 4 pairs. Single pair of spiracular openings (stigmata)
close to the coxae (leg bases or segments) of the 4th pair of legs (except in larvae) Terminal
capitulum (mouthparts) visible from above in all stages except the egg, of course. A large
sclerite called the Scutum present dorsally behind the capitulum. The scutum almost entirely
covers the back of the male, but only partly covers the back of the female. Eyes, if present, are
on the scutum. Sexual dimorphism in size and color is frequent. The female is often larger.
Posterior margin of opisthosoma usually sub-divided into sclerites callel festoons. Pedipalps
rigid along the chelicerae, not leg-like. Single pair of spiracular openings (stigmata).
Females lay about 4,000 eggs in plant debris on the soil or in crevices in construction materials,
usually in masses of hundreds at a single location. Unfed larvae may live for 1-4 months,
nymphs for 10 months, and adults for more than 12 months (Goddard 1989). Adults and
nymphs can be found from March to mid- summer. Larvae are active throughout the summer
and are associated with cool soil temperatures, shallow soil, abundant leaf litter, and high
relative humidity.
This species is the primary vector of Rocky Mountain spotted fever in the Rocky Mountain
States and is also known to transmit Colorado tick fever and Tularemia. It also carries tick
paralysis in the United States and Canada.
Approximate distribution of the Rocky Mountain Wood Tick

Ticks are highly sensitive to carbon dioxide, exhaled by animals as they breathe, and seek it
out. Ticks will travel up the stems of grasses and low shrubs to wait for a passing mammal to
brush against them. The ticks will then cling to the new host and attach itself by secreting a
cement-like substance around its mouthparts and insert it into the host. If the tick has not found
a host by the time that hot summer temperatures arrive, it seeks cover under leaves and
remains dormant until the next year. Peak periods of tick activity can begin as early as March
during warm seasons. They usually subside by mid-July.
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Ticks produce a toxin that can cause paralysis in animals. This systemic toxic reaction is
reversible when feeding ticks are removed from the victim soon after the onset of symptoms.
If the paralysis is allowed to progress too long, death can result from respiratory paralysis.
Symptoms of tick paralysis occur only after the female tick has been feeding for about five
days. The victim may feel perfectly well one day, but on the next day they may complain of
numbness in the feet and legs, and have problems walking. Following these complaints and
difficulties, the patient may find it impossible to stand.
Hands and arms are usually affected next. There is frequently a partial paralysis of the throat
muscles, with an accompanying difficulty in swallowing. Loss of control over the tongue may
occur; with the result that speech becomes difficult. Pain and fever do not usually accompany
the other symptoms. Although the nature of the toxin is unknown, it is generally believed that
tick paralysis is caused by a substance produced in the tick’s salivary glands. One theory
suggests that the host’s tissues react in response to tick saliva to produce a metabolic toxemia.
Still another theory postulates that symbiotic microorganisms living in the salivary glands of
the tick produce the toxin while the tick feeds.
A person suspected of having tick paralysis should be stripped and examined carefully for the
presence of feeding ticks. Particular attention should be paid to the armpits, neck nape, crotch
and groin areas. Remove any ticks with forceps, eyebrow tweezers, or tissue or cotton held
the fingers. Do not use bare fingers. Avoid folklore remedies, such as the use of petroleum
jelly or hot matches. These do little to encourage a tick to detach from skin, and may make
matters worse by irritating the tick and stimulating it to release additional saliva or regurgitate
gut contents, increasing the chances of transmitting the pathogen. After the tick has been
removed from the patient, the wound should be examined to establish that head and
mouthparts have been extracted with the tick body. If left embedded in the skin, these can
cause infection. The wound should then be painted with an antiseptic. Following these
procedures, get the patient to a physician as soon as possible and inform the doctor that you
suspect tick paralysis.
Rocky Mountain Spotted Fever (RMSF)
In addition to Rickettsia rickettsii, the agent of Rocky Mountain spotted fever (RMSF), several
other tick-borne species of Rickettsia, broadly grouped under the heading "Spotted Fever
group Rickettsia (SFGR)" have been shown to cause human infections. Tick-borne SFGR are
transmitted to humans by the bite of an infected tick, and may cause similar signs and
symptoms to those observed for RMSF. These pathogens include several species of Rickettsia
found in the United States, including R. parkeri and Rickettsia species 364D. In addition,
numerous tick-borne SFGR pathogenic to humans have been described internationally,
including but not limited to R. conorii and R. africae. Travelers may be at risk for exposure to
these pathogens when engaging in behaviors that place them at risk for tick exposure, and
physicians should maintain awareness of these diseases when a patient presents with a febrile
illness within 2 weeks of returning home. Rickettsial infections with R. africae have been
reported as a common cause of fever in travelers returning from South Africa.
Rocky Mountain Spotted Fever (RMSF) Symptoms
The initial symptoms of tick-borne SFGR infections generally include fever, headache, fatigue,
and muscle aches. A maculopapular or petechial rash may be present, and frequently a
distinctive eschar (blackened or crusted skin) may develop at the site of a tick bite. Multiple
eschars may be present if more than one tick bite occurred.
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The observance of an eschar at the site of tick bite may provide the clinician with a diagnostic
clue that can help differentiate the infection from RMSF, although eschars may also be rarely
reported with R. rickettsii infection. The severity of illness may vary depending on the species.
For example, human infections with R. parkeri and R. africae are generally considered mild
and to some extent self-limiting infections. In contrast, R. conorii and some other SFGR
infections may be more severe. Prompt treatment with doxycycline is recommended if tickborne SFGR is suspected, and should never be delayed pending the outcome of diagnostic
tests.
Treatment
Tick-borne SFGR infections respond well to treatment with doxycycline, and this is considered
the antibiotic of choice for patients of all ages.
Recommended Dosage
Doxycycline is the first line treatment for adults and children of all ages:
 Adults: 100 mg every 12 hours
 Children under 45 kg (100 lbs): 2.2 mg/kg body weight given twice a day
 Patients should be treated for at least 3 days after the fever subsides and until there is
evidence of clinical improvement. Standard duration of treatment is 7 to 14 days.
Be sure to tell your physician if you become ill within 2 weeks of a tick bite or exposure to ticks,
either within the United States or internationally.
Prevention of Other Tick-borne Spotted Fevers
The best prevention is to prevent tick bites. Information on preventing tick bites includes use
of personal insect repellents, choosing clothing that limits tick attachment, and avoiding areas
where ticks may be present.
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Rodent Tick Ornithodorus hermsi –Soft Tick
This soft tick is a common rodent parasite and a vector of relapsing fever. It is found along the
Pacific coast and in the Rocky Mountain region of the U.S. Larvae can expand to three times
their normal size after a blood meal and appear bright red. They are sometimes mistakenly
referred to as strawberry seed insects.

RODENT TICK
Ornithodoros hermsi is a soft-bodied tick of the family Argasidae. It is one of the smallest ticks
of the species Ornithodoros. Females are larger than the males. O. hermsi has a multihost
lifecycle, and some females have been observed to live four years without any blood meals.
They are parasites of rodents and other small mammals. The most favored host is the western
chipmunk, Eutamias spp.
Lifecycle
As do all other species of ticks, O. hermsi begin as eggs, then larvae, then nymphs, to adult
ticks. O. hermsi has two larval molts and three nymphal stages. The nymphal blood meals and
the greater volume of blood intake will increase the development from nymphs to adults and
decrease the number of nymphal stages.
Distribution
O. hermsi is found in the northwestern region of the United States, including Washington,
Oregon, California, Idaho, Colorado, and even northern Arizona and New Mexico. Additionally,
the species is found in southwest British Columbia, Canada. The ticks are found in timbered
regions and at high altitudes. Wood used for fuel and lumber are common locations, as are
hollow pine logs, Douglas firs, and wooden cabins. O. hermsi has been found in the nests of
birds and rodents.
Medical and veterinary importance
This species is a vector of Borrelia hermsii, which can cause tick-borne relapsing fever in
humans. which are spread from O. hermsi to animals to humans or directly to humans. Unlike
hard-bodied ticks, Ixodidae, O. hermsi feeds on a host for a short period ranging from 15–20
minutes. They often feed at night. The bites are not painful nor noticeable, which is dangerous
as victims of the bite will not know they are affected until symptoms of TBRF appear. The a
higher transmission of B. hermsii in late-stage nymphs and adult ticks is because they have
larger blood meals and, therefore, longer feeding times
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GULF COAST TICK
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Spinose Ear Tick Otobius megnini –Soft Tick
This soft tick gets its name from the habit of larvae and nymphs to infest the ears of cattle,
horses, mules, etc., and occasionally people. This is a 1-host tick.

SPINOSE EAR TICK
Life Cycle
O. megnini has a single host life cycle in which the larvae and nymphs remain deep within the
external ear canal of their definitive host for long periods of time. The eggs are laid on or near
the ground and hatch in 18 days or more. The larvae then crawl up vegetation, fence posts, or
anything else they can find to wait for a host. They are capable of surviving without a host for
more than 2 months. Once the larvae find a host, they migrate to the ears and feed for 5-10
days. They then molt and become nymphs, still remaining within the host's ear. The nymphs
feed for about a month, after which they crawl out of the ear onto the ground in order to molt
again and become adults. It is possible for the nymphal stages to remain in the ear for 1-7
months, and adults can produce eggs for up to 6 months. Spinose ear tick adults do not feed;
they absorb water from the atmosphere in order to survive.
Larvae crawl up on vegetation, and after finding a host, move to the animal's ear. Both the
larvae and nymphs feed in the ear which, because of irritation and secondary infections,
causes a condition called "canker ear". Although cattle are the primary host, this tick parasitizes
many species of wild animals. It is generally found in drier range areas of the United States
and in Nebraska is reported only in the western section, except for feedlot cattle that originated
in the west or southwest.
Considerable attention has been given to ticks in the last few years because of Lyme disease.
The main vector for this disease is the deer tick, Ixodes dammini. Recently, taxonomists have
disagreed on how to classify the tick. Entomologists in the southern United States have used
genetic technology to compare the deer tick to the blacklegged tick, Ixodes scapularis, and say
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they are the same species. It is possible but hasn't been proven that other ticks can transmit
the arthritis-like Lyme disease.
Disease transmission by ticks is called biological transmission. This means that ticks feed on
blood of a host infected with the disease.
The disease organism may complete its life cycle in the tick and/or multiply to the point that
when the tick feeds again, it can transmit the disease to another susceptible animal. Generally,
the disease organism will pass from adult to egg, or egg to larva, to nymph to adult, in efficient
vector species of ticks.
As with many soft ticks, the mouthparts of O. megnini are not visible from the dorsal view. The
nymph is somewhat violin shaped with tiny, backward-projecting spines covering the body,
which are the reason for the description spinose in the common name. The adult may achieve
10 mm (0.4 in) in length, is brown, and has a slightly granular body cuticle. The male and
female close resemble each other; neither possesses a scutum.
Habitat
Although spinose ear ticks are generally associated with semiarid or arid environments such
as those found in the southwestern United States, they can also be found in other climate
areas due to widespread interstate transportation of animals. Larvae and nymphs usually
remain within the ears of their host. Fully grown nymphs and adults live off the host, but still
within the host's general environment. They usually prefer dry, protected places such as in
cracks and crevices or under logs and fence posts.
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Tropical Tick Amblyomma Species

Tropical bont ticks were introduced onto the eastern Caribbean island of Guadalupe in the
1800's on cattle imported from French West Africa. Since then, and particularly in recent years,
the tropical bont tick has spread as far north as Puerto Rico and as far south as Barbados and
St. Vincent. The reason the tick is dangerous is that it harbors organisms that cause serious
diseases in cattle and wildlife.
The life cycle of Amblyomma ticks may take from 5 months to 4 years to complete. Thus, the
disease agents may persist in the environment, inside these ticks, for a long time. The
immature stages of the tick feed on a wide variety of livestock as well as wildlife (e.g., deer,
ground-dwelling birds, small mammals, reptiles, and amphibians). The ticks thus spread the
infectious diseases efficiently and rapidly.
The tropical bont tick carries a particularly nasty and fatal livestock and wildlife disease called
heartwater and a cattle disease called acute bovine dermatophilosis (a skin infection). These
diseases are not themselves contagious but are transmitted by the ticks. Scientists believe that
much of the recent inter-island spread of the tropical bont tick has occurred through movement
of infested migratory birds, and in particular cattle egrets.
Because these egrets can fly between the Caribbean and Florida, there is a significant chance
that tropical bont ticks could come with them to this country. Heartwater and related diseases
would follow, damaging the cattle industry and driving up the price of your next hamburger.
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Winter Tick Dermacentor albipictus

WINTER TICK
This one host tick is found throughout North America. It is widely distributed throughout
California, but populations are concentrated around the central coastal and sierra foothill
areas. It primarily feeds on horses and deer from fall through early spring. Heavy infestations
of horses may cause emaciation and anemia (Furman and Loomis 1984).
After hatching from the egg, larvae attach to a host, feed and detach, remaining on the animal.
Subsequently, they molt to the nymphal stage, resume feeding and detach again. After they
develop into adults and feed once again, they drop to the ground and lay their eggs, where the
cycle begins once again.
Geographic Distribution
For each species of tick, the geographic distribution, habitat, hosts, life cycle, seasonal
abundance, responses to environmental factors, as well as direct and indirect medical effects
are described. Information concerning the removal of ticks, outbreaks of tick-borne diseases,
and natural enemies are presented. Tick management approaches including methods of
population monitoring, decision-making, and intervention are described. All of these tick
species are attracted to carbon dioxide and generally prefer low light intensity, high relative
humidity, and protection from constant breezes. Temperature and humidity are the two most
important environmental factors affecting survival.
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Ticks are highly sensitive to carbon dioxide, exhaled by animals as they breathe, and seek it
out. Ticks will travel up the stems of grasses and low shrubs to wait for a passing mammal to
brush against them. The ticks will then cling to the new host and attach itself by secreting a
cement-like substance around its mouthparts and insert it into the host. If the tick has not found
a host by the time that hot summer temperatures arrive, it seeks cover under leaves and
remains dormant until the next year. Peak periods of tick activity can begin as early as March
during warm seasons. They usually subside by mid-July.
Diagnostic Laboratory Tick Identification
Ticks can be submitted to the Insect Diagnostic Laboratory at Cornell University for
identification. A $35.00 identification fee applies per sample. Please do not mail ticks in in
alcohol due to mail regulations.
The Diagnostic Laboratory does not test ticks for any disease agents. If you want the tick tested
please check with your physician or local county health office for the names of laboratories
performing tick-testing services. Be sure to ask for information regarding price, response time,
and proper procedure for mailing. Some laboratories perform tests only on living or recently
dead ticks, while other laboratories test ticks preserved in alcohol.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.
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LONE STAR TICK STAGES

AMERICAN DOG TICK STAGES
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Non-Chemical Control of Ticks Sub-Section
Education
Ticks are important disease vectors in many regions of the country. Park visitors and
employees need to be aware of tick species and diseases present in their area, as well as
personal protection measures that should be taken by anyone who will be in tick-infested
areas. Parks should use interpretive displays to inform their visitors about ways to avoid
contacts with ticks.
Biological Control
Several species of ants are known to feed on ticks. Recently, releases of the parasitic wasp
Hunterellus hookeri have been made on several small islands on the New England coast. This
wasp attacks Ixodes dammini and has been recovered from some of the release sites (Van
Driesche, personal communication).
Habitat Management
Wherever possible, visitor activities should be directed towards areas that provide unfavorable
habitat for ticks.
Regular inspection of the facility or home should be performed to determine when tick
management needs to be initiated.
The basic principles of management include isolation of susceptible domestic animals from
known tick populations and rotation of pasture or run areas to reduce tick populations.
Removal of shrubs, trees, or tall grass can be useful in situations where it is consistent with
policy regarding use of the area.
Removal of Excess Brush
Dense shrub and tree cover and tall grass provide harborage for both ticks and their animal
hosts. Removal of excess brush and shrubbery and clearing the canopy trees so that 50% to
80% of a management area is exposed to direct sunlight at any time are recommended control
practices for walkways, parks, and landscaped grounds (Hair and Howell 1968).
Grass should be kept below 6" in height to allow the penetration of sunlight and soil ventilation.
Such techniques result in higher soil temperatures, lower humidities, and lower soil moisture,
all of which lead to higher tick mortality. In one study, such techniques resulted in 75% to 90%
control of different tick life stages of the Lone Star tick (Mount 1981). Mowing vegetation with
a bush-hog rotary mower reduced adult deer tick populations by 70% in another study (Wilson
1986). Controlled burning of habitat may reduce tick numbers and may be feasible in a park if
it is consistent with a fire management plan. For example, burning tick-infested areas on Great
Island, Massachusetts reduced deer tick populations by 38% six months after the burn (Wilson
1986). However, the long-term implications of burning are unclear. Burning typically improves
deer browse in the area; thus increased deer abundance may result in the movement of ticks
back into the area.
Research has shown that high deer populations can lead to increased Lone Star and deer tick
populations since there will be more hosts from which a blood meal can be obtained.
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Reducing the deer population may be a feasible tick management strategy. This reduction has
been experimentally demonstrated in Massachusetts (Wilson et al. 1988), although the decline
in tick numbers may not correspond directly to the reduction in deer population.
Managing Deer Populations
Managing deer populations by hunting, fencing, or environmental modification should be
considered seriously before tick infestations become severe and should be done within state
and local guidelines. Efforts at deer management should be done in coordination with state
natural resources and wildlife department personnel.
Under unusually high tick population pressure it may be necessary to treat indoor areas. The
major methods of nonchemical indoor tick management include regular inspection, elimination
of animal (especially rodent) harborage areas, use of food and waste-handling procedures that
minimize animal entry and harborage, and animal-proofing buildings. This includes sealing all
holes in foundations and walls, and screening (with heavy gauge metal screen) aboveground
windows, vents, and other openings through which animals may enter. An 18" perimeter border
of gravel may prevent movement of ticks from grass areas into buildings. Cracks and crevices
around the base of buildings should be sealed with caulk.
Recommended practices include frequent examination of clothing (preferably by another
individual) and the body (after showering), destruction of collected ticks, and wearing protective
clothing (e.g. coveralls with trouser cuffs taped to shoes, high- top shoes, socks pulled over
trouser cuffs, long-sleeved shirts or jackets, or mesh jackets). Clothing should be light-colored
so ticks may be easily seen.
Low-Level Tick Infestations
Periodic surveys of potential or known habitats can reveal the presence of low- level tick
infestations, thus indicating the need for application of management practices to prevent or
retard further population increase.
Integrated Tick Management
The Connecticut Agricultural Experiment Station
Integrated pest management (IPM) basically involves the selection and use of several methods
to reduce, rather than eliminate, a pest population with expected ecological, economic, and
sociological costs and benefits. For ticks, this may involve the use of landscape practices to
reduce tick and host animal habitat adjacent to the home, management or treatment of host
animals, targeted applications of least-toxic pesticides to high-risk tick habitat – all in
conjunction with tick checks and other personal protective measures to either reduce the
number of infected ticks and number of tick bites. The ultimate goal, of course, is to reduce the
number of human cases of disease as much as possible with the resources available.
A decision has to be made on how much one is willing to spend and what ecological impact
one is willing to tolerate to reduce the risk of a tick-borne illness. An integrated management
approach does not necessarily preclude the use of pesticides, for example, but seeks to use
chemicals effectively and responsibly in order to minimize and reduce exposure and use.
Research and computer models have shown that pesticides are the most effective way to
reduce ticks, particularly when combined with landscaping changes that decrease tick habitat
in often-used areas of your yard.
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Tick Distribution and Creating a Tick Safe Zone in the Residential Landscape
Tick abundance is related to landscape features of the suburban residential environment that
provide a suitable environment for the tick and its animal hosts, particularly white-tailed deer
and white-footed mice. While there is a lot of variation in tick numbers between homes, larger
properties are more likely to harbor ticks because they are more likely to have woodlots. The
blacklegged tick is found mainly in densely wooded areas (67% of total sampled) and ecotone
(22%), which is unmaintained transitional edge habitat between woodlands and open areas.
Fewer ticks are found in ornamental vegetation (9%) and lawn (2%). Within the lawn, most of
the ticks (82%) are located within 3 yards of the lawn perimeter particularly along woodlands,
stonewalls, or ornamental plantings. Tick abundance in manicured lawns is also influenced by
the amount of canopy vegetation and shade. Groundcover vegetation can harbor ticks.
Woodland paths also may have a high number of ticks, especially adults, along the adjacent
grass and bushes.
The lawn perimeter, brushy areas and groundcover vegetation, and most importantly, the
woods, form the high-risk tick zone. The idea for residential tick management is to create a tick
managed area around your home that encompasses the portions of the yard that your family
uses most frequently. This includes walkways, areas used for recreation, play, eating or
entertainment, the mailbox, storage areas and gardens.
• Adopt hardscape and xeriscape (dryer or less water demanding) landscaping techniques
with gravel pathways and mulches. Create a 3-foot or wider wood chip, mulch, or gravel
border between lawn and woods or stonewalls.
• Consider a pesticide application as a targeted barrier treatment.
• Consider areas with decking, tile, gravel and border or container plantings in areas by the
house or frequently traveled.
• Consider host products to kill ticks on deer or rodent hosts.
• Discourage rodent activity. Cleanup and seal stonewalls and small openings around the
home.
• Keep grass mowed.
• Manage pet activity, keep dogs and cats out of the woods to reduce ticks brought back
into the home.
• Move children’s swing sets and sand boxes away from the woodland edge and place
them on a wood chip or mulch type foundation.
• Move firewood piles and bird feeders away from the house (see section on small
mammals and birds).
• Remove brush and leaves around stonewalls and wood piles.
• Remove leaf litter, brush and weeds at the edge of the lawn.
• Restrict the use of groundcover, such as pachysandra in areas frequented by family and
roaming pets.
• Trim tree branches and shrubs around the lawn edge to let in more sunlight.
• Use plantings that do not attract deer or exclude deer through various types of fencing.
• Widen woodland trails.
Landscape Management
Residential landscapes are designed for a variety of aesthetic or environmental reasons and
“tickscape” practices can be a part of the landscape in Lyme disease endemic areas.
Landscape modifications can create an environment unattractive to primary tick hosts and may
decrease the abundance of ticks that are present in parts of the yard. Fewer ticks have been
found on well-maintained lawns, except on areas adjacent to woodlands, stonewalls, or heavy
groundcover and ornamental vegetation.
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This section provides some ideas on how to incorporate tick management into the landscape.
Clearing leaf litter and woodchip barriers have been documented to help reduce ticks on the
lawn. However, landscape practices to create a lower risk tick zone will not directly eliminate
many ticks and you may need to consider integrating other tick control practices into the overall
program. Landscape work may also be expensive, not acceptable to some residents, and must
be done by residents on their own property. In computer simulations of a hypothetical
community of 10,000 individuals, a 90% habitat reduction on lawns, 80% habitat reduction in
ecotone, and 10% reduction in forested areas by nearly half the residents resulted in the
prevention of only a moderate number of Lyme disease cases in comparison to the application
of acaricides or treatment or removal of deer. Landscape management alone may not reduce
disease incidence, as the undetected bite of only one infected tick is required for transmission
of B. burgdorferi.
Woodland edge and leaf litter are high-risk areas for nymphal blacklegged ticks!
In most cases, alterations will be made to an existing landscape, although landscape architects
and designers should also incorporate tick safe landscaping concepts into major renovations
or new construction. There are several basic interrelated concepts in modifying the landscape
to create an area with fewer ticks and environmentally acceptable management practices.
• Open up to direct solar exposure the part of the landscape used or traveled frequently by
family members to reduce tick and small mammal habitat and cover. Bright, sunny areas are
less likely to harbor ticks.
• Isolate areas used by the family or public (i.e., lawns, play areas, recreational or ball fields)
from tick habitat or tick hot spots (i.e., woods, dense vegetation, groundcover, stonewalls).
• Use hardscape and xeriscape landscaping (i.e., brick, paving, decking, gravel, container
plantings, low water requirement plantings) in areas immediately around the house that are
frequently used.
• In cases where environmentally acceptable alternatives to large tracts of open lawn or only
small lawn areas are desired, consider butterfly gardens, vegetable gardens, formal herb
gardens, colonial style gardens, wildflower meadows and hardscapes. Elimination of woodland
and all wildlife habitats is not necessary or environmentally desirable. Some evidence suggests
a lack of biodiversity and a landscape that specifically favors deer and mice increases tick
abundance and transmission of B. burgdorferi. The key factor appears to be the presence and
abundance of deer.
Reducing Tick Habitat
Altering the landscape to increase sunlight and lower humidity may render an area less
hospitable to ticks. Management of the habitat should focus on the areas frequently used by
the family, not necessarily the entire property. To reduce ticks adjacent to homes, prune trees,
mow the lawn, remove leaf litter accumulations around the house and lawn perimeter, and cut
grass, weeds, and brush along edges of the lawn, stonewalls, and driveways. Plants can be
pruned to provide open space between the ground and base of the plant. Individual shade
trees, with the exception of fruit trees like crab apple that are attractive to deer, and small
ornamental stands in the open lawn will probably not contribute to the tick numbers unless
surrounded by groundcover.
Ticks also may be found in groundcover such as Pachysandra. Restrict the use of
groundcovers to less frequently used areas of the yard. Clean up the vegetation around or
even seal stonewalls near the house. The removal of leaf litter has been shown to reduce the
number of I. scapularis nymphs on some properties. Mowing and removing cover vegetation
around the house also will discourage rodent hosts.
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Leaf litter and other plant debris can be raked or blown out from under shrubs and bushes (use
tick protection measures while handling leaf litter). Composting or removal by appropriate
bagging is acceptable method of disposing of leaf litter. Leaves should not be simply moved
to another part of the property. Some communities will compost collected leaves and provide
the compost to residents for free or a nominal charge.
Move swing sets and playground areas out or away from the woodland edge!
Play activity can be a high-risk activity for tick exposure and children have some of the highest
rates of Lyme disease. The use of hardscapes, mulches, and xericape landscaping techniques
can help reduce tick habitat and isolate parts of the yard from tick hot spots. Hardscapes refer
to nonliving features of the landscape like patios, decks, and paths. Mulches are used to
suppress weeds and help retain soil but can also help reduce tick movement. In the laboratory,
untreated landscape, landscape stones pinebark woodchips have been shown to deter tick
movement and around homes, a three-foot wide or broader woodchip barrier may help reduce
tick abundance on the lawn, although results have been found to vary widely from home to
home and from year to year depending upon other factors (i.e. density of woods, amount of
shade, initial tick densities).
Mulches are often organic materials like bark chunks or shredded bark, but can also be small
stones or gravel. Wood chip and tree bark, gravel, or similar landscaping materials between
woods or stonewalls and lawn as a buffer or barrier can help reduce the number of ticks on the
lawn and delineate the tick zone. Quality of the landscape material may also influence results
as wood chips from chipped trees, especially if it contains leaves, quickly degrade and may
soon be no different than leaf litter. Properly maintained each year, the barrier may allow fewer
ticks to migrate from the woodlands into the lawn. It also serves as a reminder that people who
cross the barrier may be at higher risk of getting ticks. The application of a barrier or buffer will
be easiest where there is a sharp delineation between the woods and lawn. A pesticide
application can be focused on the landscape barrier or buffer zone to increase the
effectiveness of the barrier. Move swing sets and sandboxes away from the woodland edges
and place on a covering of smooth bark, mulch or other suitable material.
Xeriscaping is the application of water conserving landscape practices. This approach reduces
habitat cover; helps isolate frequently used areas, can provide an attractive focal area in the
yard or garden and reduce maintenance and water, fertilizer, and chemical use. Many drought
resistant plants are also deer resistant. Landscapes can incorporate formal or informal designs
around play, eating, or pool areas. Landscape materials such as laid brick, wood decking,
stone paving, raked gravel or pea gravel (set down slightly from bordering bricks, stone, or
paved areas), and concrete (exposed aggregate can provide varying attractive colors and
textures and edged with brick or tile) can be used to create a patio and paths. Gravel can be
laid over a layer of crushed stone covered with black plastic to discourage weed growth. Some
plantings can be in raised beds or containers.
Management of Host Animals
Food and shelter are essential requisites for wildlife. The residential landscape can be
particularly attractive to white-tailed deer and conducive to mice, both important hosts in the
prevalence of ticks and Lyme disease. One component of a tick management strategy is
managing deer and small rodent activity in your yard. Some landscaping practices discussed
in the previous section can also help manage key animals in the landscape. Stonewalls,
woodpiles, and dense vegetation can harbor rodents.
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White-tailed Deer, Odocoilius virginianus (Zimmerman)
In the northeast from New Jersey to Maine, the deer population is estimated at 1,918,000
animals. In Connecticut, the number of deer has increased from about 12 in 1896 to over
76,000 today. Overabundance of deer is associated with problems such as deer/vehicle
collisions, agricultural damage, lack of forest regeneration, detrimental impacts on other wildlife
(especially birds), damage to residential landscapes, and the rising incidence of Lyme disease.
The fault is not in the animal. Who has not appreciated the thrill of a glimpse of these animals
in the meadow or grazing in our landscapes? The problem is in their numbers. There only need
be fewer of them. Mature, shaded forests with poor forage and browse support low densities
of deer and fewer ticks. A mosaic of light fragmented woodland and woodland edges, clearings
and abundant shrubs, berries, grass, and forbs and a lack of predators are ideal for deer.
Fencing out deer can allow greater landscape options favorable to other wildlife.
The abundance and distribution of I. scapularis has been directly related to the size of the deer
population. It has been estimated that over 90% of adult ticks feed on deer. Therefore, deer
are key to the reproductive success of the tick. Deer transport blood-engorged female ticks
into the property where they can lay thousands of eggs, increasing the number of larval ticks
available to feed on small animals. Reservoir incompetent, deer do not infect feeding ticks with
Lyme disease bacteria. Larvae of I. scapularis pick up the spirochetes when they feed on small
animals, especially mice, which are reservoir competent hosts. Island or peninsular
communities with extremely high deer densities have superabundant tick populations.
Conversely, islands without deer do not appear to support I. scapularis or B. burgdorferi. Deer
management options include deer fencing, repellents, and deer resistant landscape plantings.
Dogs also may help deter deer, but to be effective the animal may have to be active both day
and night, something a family pet may not do.
Deer Fencing
Fencing is the most effective method to control access by deer to a property. Fences can keep
deer from large garden beds or small to moderate sized home lots. The exclusion of deer from
areas of 15 to 18 acres with a slant high-tensile electric fence was shown to reduce the
abundance of I. scapularis nymphs by as much as 84% and larval ticks by 100% approximately
70 yards or greater inside the fence. Fencing of smaller areas also may be beneficial, but tick
management practices within the enclosure and the use of an insecticide at the fence perimeter
may also be needed. A deer fence does not stop small animal movement and tick movement.
Barrier fencing can be used to protect individual trees, shrubs or other plantings from deer.
There are many types of deer fences and selection will depend upon deer pressure, area to
be protected, and site characteristics. The most common choice in a fence is a plastic or wire
mesh vertical fence. An electric fence is another option. A number of companies specialize in
providing deer fencing and can provide the fencing materials or install the fence. However,
many communities have local restrictions or ordinances on the type and height of fencing
allowed – check with your local authorities.
Non-Electric Fence
The fence may be vertical or three-dimensional. A vertical fence requires the least space and
a wide variety of fence materials and designs are available. Increasingly, a black polypropylene
plastic fence-like mesh or steel mesh is being used instead of a chain-link for vertical fences
because of reduced cost, low maintenance, long life, and near invisibility, an attractive feature
in the residential landscape. The plastic material comes in rolls of various lengths and 7.5 feet
wide and can be fastened to existing trees or several different types of posts.

156
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

White flags should be attached at around 4 feet to signal the presence of the fence. While deer
can jump a vertical fence of eight feet from standing position, they rarely do so and are more
likely to try and push under fencing. Proper anchoring or staking of the fence along the ground
is important. Single or multiple electric strands also can be placed along the top of a vertical
wire or mesh fence. Another option is a slant deer fence set at an angle of 45 degrees use in
areas with moderate to high deer densities, but it requires more space (about 6 feet of
horizontal space).
Deer cannot clear both the height and width of the fence and often find them under the top
outer wire. Solid 5- to 6-foot fences are also effective access gates, driveway gates (can be
remotely controlled in expensive systems), or in ground driveway deer grates (similar to cattle
guards) will be needed to completely enclose the area and allow owner and vehicle access.
Electric fence – An electric fence requires maintenance, proper grounding, and may not be
appropriate in many residential settings. A vertical or slant seven-strand, high-tensile electric
fence is very effective for larger areas where deer densities are high.
Deer Repellents
The use of deer repellents may reduce damage to plants and help defer the animals elsewhere,
but by itself will not impact tick abundance unless deer consistently avoid the property entirely.
Repellent performance is highly variable depending upon the product (most are either odor or
taste-based), rain, frequency of application, and the availability of other food sources for deer.
Nevertheless, some repellents are fairly effective with low to moderate deer densities.
Deer Resistant Plantings
Substituting less palatable landscape plants may discourage browsing around the home,
reduce damage to ornamental plants and may help make the yard less attractive to deer,
though deer will also readily graze on lawns. The use of deer resistant plantings may have no
impact on ticks unless deer consistently avoid the property and the use of these plants
specifically as part of tick management has not been examined. It simply seems to make sense
to make your yard and plantings less attractive to deer.
No plant is completely browse resistant and susceptibility depends upon deer density, food
availability, and food preferences, which can vary regionally. Plant selection will depend partly
upon the type of terrain you have: a sunny, moist yard, a dry, sunny garden, a dry shady
garden, or a wet, shady yard, proximity to streams or ponds and effect desired (e.g., fragrance,
foliage color, seasonal color, showy borders, etc.). Use of native shrubs and trees is
encouraged and the use of invasive plantings is discouraged. Non-native invasive plants, some
of which are very resistant to deer browse damage, can crowd out natives. Examples include
Japanese barberry, multiflora rose, Asiatic bittersweet, and several non-native honeysuckles.
Lists of invasive species and alternative plantings are usually available from state agencies,
universities, or environmental groups in each state.
Groundcovers like pachysandra and myrtle, while browse resistant, have been found to harbor
ticks and may not be the most appropriate choice near heavily used areas around the house,
porch, or mailbox. In general, ornamental grasses and ferns are browse resistant and may be
good choices in sunny and moist shady areas, respectively. A number of medicinal herb
varieties, ornamental herbs, and butterfly garden plants are resistant to deer browse. The most
browse resistant plantings should be placed at the edges and entrances of the property and
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the most browse susceptible plants closer to the house or areas frequented by people and
pets. Susceptible plants can be surrounded by less palatable species.
Clean up fruits and other produce from under trees or crop plants. While eliminating cover like
mixed tall grass and brush may help discourage deer from bedding near the home, deer will
bed wherever they consider it safe – even open lawn. In a study of tick egg-laying, female ticks
from deer were found to survive in field bedding areas and lay eggs from which larvae
successfully hatched. However, larval survival in the field was shorter than in the woods and
they are less likely to be picked up by a mouse host.
Deer Reduction and Management
Some communities have explored the reduction of deer through regulated hunting or controlled
hunts to reduce problems associated with deer overabundance. The incremental removal and
virtual elimination of deer has been shown to substantially reduce tick abundance, but
observational studies and computer models suggest deer densities must be reduced to very
low levels (possibly as low as 8 deer per square mile or less) to interrupt the transmission of
Lyme disease. With the exception of some islands or peninsulas, the need for such a drastic
reduction in deer population to achieve satisfactory control levels may render this strategy
unrealistic in many areas.
Conversely, unregulated deer populations may lead to steadily increasing tick populations. It
is not clear if I. scapularis can be maintained on medium-sized animal hosts in the absence of
deer. Adult ticks also feed on
opossums, raccoons, skunks,
foxes, dogs and other animals.
However, tick densities may be
low enough to interrupt the
enzootic cycle and transmission
of B. burgdorferi to humans.
Lethal management options for
deer are effective, though
controversial, while the use of
anti-fertility agents is
experimental and labor
intensive.
A community that wishes to
implement a deer management
program, especially in densely
populated urban and suburban
areas must deal with hunting
restrictions, real or perceived
safety or liability concerns, and
conflicting attitudes on managing wildlife. Since most land in the northeast is privately held,
homeowner views and hunter access are important to deer management. Any deer
population control program would require an initial reduction phase to lower high densities of
deer and a maintenance phase to keep the deer population at the desired targeted level.
Deer capacity for reproduction is high and deer herds can potentially double in size in one
year. Management would be an ongoing process.
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Host-Targeted Chemical Tick Control for White-tailed deer
The U.S. Department of Agriculture has developed a new experimental approach for the
application of topical acaricides to white-tailed deer to kill ticks feeding on the deer. It consists
of a feeding station with four paint rollers that hold the pesticide. Deer self-treat as they brush
against the rollers when they feed. These 4-posters were evaluated in the northeastern United
States for the control of the blacklegged tick, having performed well in a trial against lone star
ticks on deer in Texas.
Computer models indicated that 95% of I. scapularis on 90% of a local deer population could
dramatically reduce the tick population in treated area over a period of several years. While
usage of the devices is generally high (> 90%), utilization of the devices by deer was extremely
when alternative food sources were available (i.e., acorns). The treatment of deer with 2%
amitraz reduced tick abundance in the treated communities by around 64-69% by the fifth and
sixth year in comparison with untreated areas. The use of 10% permethrin resulted in a 91100% reduction of larval, nymphal, and adult questing ticks in sampled plots. According to
computer simulations, this approach, in principal, could provide control greatest reduction in
Lyme disease with the least direct community involvement (i.e. number of direct participating
households).
The American Lyme Disease Foundation (Somers, NY) holds the license to the product's
patent and works with Dandux Outdoors (Ellicott City, MD) for manufacturing the device.

Home Remedies Repellants for Ticks and Mosquitoes
Rose Geranium, by putting a few drops—no more!— on our dogs’ collars, to see if it would
repel ticks. Lo and behold, we went from 20 ticks a day on each dog, to none. The second best
essential oil for repelling ticks is American Pennyroyal (also called tickweed).
Use Bounce Fabric Softener Sheets...Best thing ever used in Louisiana, just wipe on &
go...Great for Babies.
Bob, a fisherman, takes one vitamin B-1 tablet a day April through October. He said it works.
He was right. Hasn't had a mosquito bite in 33 years. Try it. It has worked for everyone he has
talked into trying it. Vitamin B-1(Thiamine Hydrochloride 100 mg.)
If you eat bananas, the mosquitoes like you, - something about the banana oil as your body
processes it. Stop eating bananas for the summer and the mosquitoes will be much less
interested.
This is going to floor you, but one of the best insect repellents someone found (who is in the
woods every day), is Vick's Vaporub.
Plant marigolds around the yard--the flowers give off a smell that bugs do not like, so plant
some in that garden also to help ward off bugs without using insecticides.
"Tough guy" Marines who spend a great deal of time "camping out" say that the very best
mosquito repellant you can use is Avon Skin-So-Soft bath oil mixed about half and half with
alcohol.
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One of the best natural insect repellants that I've discovered is made from the clear real vanilla.
This is the pure Vanilla that is sold in Mexico. It works great for mosquitoes and ticks,
don't know about other insects. When all else fails--get a frog.
Simple Solution:
 2 tablespoons vegetable or nut oil (almond oil contains sulfur, a repellent in its own
right)
 10 to 25 drops Rose Geranium essential oil
Combine the ingredients in a glass jar; shake to blend.
Makes: 2 tablespoons
Shelf Life: 6 months
Dab a few drops on your skin or clothing, making sure to avoid eyes.
Caution
Skip the Pennyroyal if there is anyone pregnant (including pets) in the home, as it can induce
miscarriage. And as always, use essential oils with caution as they can burn the skin and harm
eyes. Don't use these essential oils around cats.
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Topic 2 Tick Identification Section Post Quiz
Answers are found behind the Glossary in the rear of this course
Fill-in-the-blank
1. Lone star tick __________can be irritating; redness and discomfort at a bite site does not
necessarily indicate an infection. The nymph and adult females most frequently bite humans
and transmit disease.
Deer Tick Life Cycle
2. The deer tick passes through four life stages (egg, larva, nymph, adult), over _________.
Egg to Larvae
3. Their first host is generally a mouse or other medium-sized mammal or bird. Once attached,
the larvae embed their mouth parts and feed for several days. If the host is infected with a
disease such as Lyme, the tick may be infected during this feeding. The larvae then drop off
their host into the __________________ where they molt into the next stage, the nymph,
remaining dormant until the following spring.
Larvae to Nymph
4. Nymphs are commonly found on the forest floor in leaf litter and on low lying vegetation.
Their host primarily consists of mice and other rodents, deer, birds and unfortunately ______.
Nymph to Adult
5. Over the next few months the nymph ____________into the larger adult tick, which
emerges in fall, with a peak in October through November. Both male and female adults find
and feed on a host, then the females lay eggs sometime after feeding.
6. ________________are human-biting ticks with a broad host range, found predominantly in
shrublands, chaparral, and along trails from Oregon to northern Baja California and Mexico.
Pacific
7. The Lone Star tick is found in wooded areas, especially where there is dense underbrush,
but it is also found in scrub, meadow margins, hedge rows, cane breaks, and marginal
vegetation along rivers and streams. The immatures and adults feed on a wide variety of
mammals (including humans) and_________________________.
8. The Bacterium: Even though spirochetes have been seen in A. americanum ticks by
microscopy, attempts to culture it in the laboratory have consistently failed. Modified BSK
(Barbour-Stoenner-Kelly) is the best medium for cultivating the______________, B.
burgdorferi, but is apparently not suitable for cultivating the spirochete found in A. americanum.
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Winter Tick Dermacentor albipictus
9. This one host tick is found throughout North America. It is widely distributed throughout
California, but populations are concentrated around the central coastal and sierra foothill
areas. It primarily feeds on horses and deer from fall through early spring. Heavy infestations
of _____________may cause emaciation and anemia (Furman and Loomis 1984).
10. Ticks are highly sensitive to _______________, exhaled by animals as they breathe, and
seek it out. Ticks will travel up the stems of grasses and low shrubs to wait for a passing
mammal to brush against them.
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Topic 3 - Dangers of Ticks Section
Topic 3 - Section Focus
You will learn the health dangers of ticks and related blood-sucking insects. At the end of this
section, you will be able to understand various dangers and health effects from ticks. There is
a post quiz at the end of this section to review your comprehension and a final examination in
the Assignment for your contact hours.
Topic 3 – Scope/Background
Ticks are notorious for transmitting Lyme disease, but did you know these tiny arachnids can
cause more than a dozen other illnesses in humans? With cases of Lyme and other tick-borne
diseases on the rise over the past quarter century, the threat to public health is real.

Ticks are vectors, meaning they’re capable of carrying and transmitting disease. You can
contract a tick-borne disease through a tick bite, but not all tick-borne illnesses affect people.
Only certain tick species bite and infect humans.
Tick-borne diseases include:
Rocky Mountain Spotted Fever, Tularemia, Lyme Disease, Colorado Tick Fever, Ehrlichiosis,
Relapsing Fever, Q Fever, and Babesiosis.
Prevention of all tick-borne diseases can be divided into several strategies. These are
environmental, personal, and prophylactic (after the tick bite has occurred).
 Environmental strategies (control of the population of deer and other vectors and tick
control measures) are beyond the scope of this section.
 Personal strategies include avoiding grassy areas with shrubs that attract ticks,
wearing white or light-colored clothing so that attached ticks can be seen easily and
removed, tucking pant legs into socks, walking in the center of paths to avoid
vegetation on which ticks lie in wait of a host, applying lotion containing
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diethyltoluamide to the skin (avoiding face and hands), applying permethrin to
clothing, and performing daily tick checks and removing ticks as soon as they are
detected.
o Diethyltoluamide concentrations of about 30% are recommended;
neurotoxicity (e.g., seizures) is reported in children, and some authorities
recommend avoiding repeated use in children.
o Tick removal is best accomplished by grabbing the tick as close to the skin as
possible with a very fine forceps and pulling it gradually, but firmly, out from
the skin. Gloves should be worn when removing ticks and the bite site should
be thoroughly disinfected with alcohol or another skin antiseptic solution. Care
should be taken to avoid squeezing the tick during removal, since squeezing
may inject infectious material into the skin. Use of gasoline, petroleum, and
other organic solvents to suffocate ticks, as well as burning the tick with a
match, should be avoided. Often, the complete mouthparts do not come out
with the rest of the tick. Leaving these in does not increase the risk of disease
transmission, but they may cause a local infection or foreign body reaction.
Prophylactic measures include the use of vaccines, which are available for some tickborne diseases and are discussed in the individual sections.

Paralysis
Ticks may cause paralysis in humans that is reversible when the ticks are removed. Symptoms
include paralysis of the arms and legs, followed by a general paralysis which can be fatal if not
reversed. The victim may recover completely within a few hours of the removal of the tick. The
paralysis may be caused by a salivary toxin transmitted to humans when a tick feeds.
Tick paralysis is frequently associated with the attachment of the tick at the base of the victim's
skull; however, the illness occurs from attachment to other parts of the body as well. The
highest incidence of tick paralysis in North America occurs near the border of British Columbia,
Canada, and the northwestern United States. The two most important tick-borne diseases in
the United States are Lyme disease and Rocky Mountain spotted fever. The onset of Lyme
disease is usually characterized by the development of a large, red rash which may develop a
characteristic clear central area ("bulls eye"), one to two weeks after a tick bite, often in the
area around the puncture. Other symptoms include joint pains, flu-like symptoms, and
neurological or cardiac problems.
Symptoms of Tickborne Illness
Many tickborne diseases can have similar signs and symptoms. If you have been bitten by a
tick and develop the symptoms below within a few weeks, a health care provider should
evaluate the following before deciding on a course of treatment:
 Diagnostic tests, if indicated by the symptoms and the region where you were bitten
 The geographic region in which you were bitten
 Your symptoms
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The most common symptoms of tick-related illnesses are:





Fever/chills: With all tickborne diseases, patients can experience fever at varying
degrees and time of onset.
Aches and pains: Tickborne disease symptoms include headache, fatigue, and
muscle aches. With Lyme disease you may also experience joint pain. The severity
and time of onset of these symptoms can depend on the disease and the patient's
personal tolerance level.
Rash: Lyme disease, southern tick-associated rash illness (STARI), Rocky Mountain
spotted fever (RMSF), ehrlichiosis, and tularemia can result in distinctive rashes:
 In about 30% of patients (and up to 60% of children), ehrlichiosis can cause a
rash. The appearance of the rash ranges from macular to maculopapular to
petechial, and may appear after the onset of fever.
 In Lyme disease, the rash may appear within 3-30 days, typically before the
onset of fever. The Lyme disease rash is the first sign of infection and is usually
a circular rash called erythema migrans or EM. This rash occurs in approximately
70-80% of infected persons and begins at the site of a tick bite. It may be warm,
but is not usually painful. Some patients develop additional EM lesions in other
areas of the body several days later.
 In the most common form of tularemia, a skin ulcer appears at the site where the
organism entered the body. The ulcer is accompanied by swelling of regional
lymph glands, usually in the armpit or groin.
 The rash of (STARI) is nearly identical to that of Lyme disease, with a red,
expanding "bulls eye" lesion that develops around the site of a lone star tick bite.
Unlike Lyme disease, STARI has not been linked to any arthritic or neurologic
symptoms.
 The rash seen with Rocky Mountain spotted fever (RMSF) varies greatly from
person to person in appearance, location, and time of onset. About 10% of
people with RMSF never develop a rash. Most often, the rash begins 2-5 days
after the onset of fever as small, flat, pink, non-itchy spots (macules) on the
wrists, forearms, and ankles and spreads to the trunk. It sometimes involves the
palms and soles. The red to purple, spotted (petechial) rash of RMSF is usually
not seen until the sixth day or later after onset of symptoms and occurs in 3560% of patients with the infection.

Tickborne diseases can result in mild symptoms treatable at home to severe infections
requiring hospitalization. Although easily treated with antibiotics, these diseases can be difficult
for physicians to diagnose.
However, early recognition and treatment of the infection decreases the risk of serious
complications. So see your doctor immediately if you have been bitten by a tick and experience
any of the symptoms described here.
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Anaplasmosis
Anaplasmosis is a tickborne disease caused by the bacterium Anaplasma phagocytophilum. It
was previously known as human granulocytic ehrlichiosis (HGE) and has more recently been
called human granulocytic anaplasmosis (HGA). Anaplasmosis is transmitted to humans by
tick bites primarily from the black-legged tick (Ixodes scapularis) and the western black-legged
tick (Ixodes pacificus). Of the four distinct phases in the tick life-cycle (egg, larvae, nymph,
adult), nymphal and adult ticks are most frequently associated with transmission of
anaplasmosis to humans.
Typical symptoms include: fever, headache, chills, and muscle aches. Usually, these
symptoms occur within 1-2 weeks of a tick bite. Anaplasmosis is initially diagnosed based on
symptoms and clinical presentation, and later confirmed by the use of specialized laboratory
tests. The first line treatment for adults and children of all ages is doxycycline. Anaplasmosis
and other tickborne diseases can be prevented.
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Babesiosis

What is Babesiosis?
Babesiosis is a disease caused by microscopic parasites that infect red blood cells. Many
different species (types) of Babesia parasites have been found in animals, only a few of which
have been found in people. Babesia microti—which usually infects white-footed mice and other
small mammals—is the main species that has been found in people in the United States.
Occasional cases caused by other Babesia species have been detected.
Babesiosis is an intraerythrocytic parasitic infection caused by protozoa of the genus Babesia
and transmitted through the bite of the Ixodes tick. The disease most severely affects patients
who are elderly, immunocompromised, or have undergone splenectomy. Babesiosis is usually
an asymptomatic infection in healthy individuals.
How do people get infected with Babesia?
The main way is through the bite of an infected tick:
 Babesia microti is spread by Ixodes scapularis ticks, which are commonly called
blacklegged ticks or deer ticks. (Although white-tailed deer are the most important food
source for the adult stage of the tick, deer are not infected with B. microti.)
 The parasite typically is spread by the young nymph stage of the tick. Nymphs are
mostly found during warm months (spring and summer) in areas with woods, brush, or
grass.
 Infected people might not recall a tick bite because I. scapularis nymphs are very small
(about the size of a poppy seed).
Other possible ways of becoming infected with Babesia include:
 receipt of a contaminated blood transfusion (no tests have been licensed yet for donor
screening); or
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transmission from an infected mother to her baby during pregnancy or delivery.

Where do most of the cases of babesiosis occur in the United States?
Most cases occur in the Northeast and upper Midwest, particularly in parts of New England,
New York state, New Jersey, Wisconsin, and Minnesota. In the Northeast, babesiosis occurs
in both inland and coastal areas, including off-shore islands, such as Nantucket and Martha’s
Vineyard (Massachusetts); Block Island (Rhode Island); and Shelter Island, Fire Island, and
eastern Long Island (New York state).
What are the symptoms and signs of Babesia infection?
Many people who are infected with Babesia microti feel fine and do not have any symptoms.
Some people develop flu-like symptoms, such as fever, chills, sweats, headache, body aches,
loss of appetite, nausea, or fatigue. Because Babesia parasites infect red blood cells,
babesiosis can cause hemolytic anemia (from the destruction of red blood cells).
Babesiosis can be a severe, life-threatening disease, particularly in people who:
 do not have a spleen;
 have a weak immune system for other reasons (such as cancer, lymphoma, or AIDS);
 have other serious health conditions (such as liver or kidney disease); or
 are elderly.
Hematological system
The parasite only infects red blood cells (RBCs). This significantly affects the hematological
system, causing hemolytic anemia, thrombocytopenia, and atypical lymphocyte formation.
Alterations in RBC membranes cause decreased conformability and increased red cell
adherence, which can lead to development of acute respiratory distress syndrome (ARDS)
among those severely affected.
 In the US: Babesiosis is limited to those who live in, or have recently traveled to, the
northeastern United States. Few cases have been reported in California, Washington,
Wisconsin, and Georgia. Hundreds of cases have been reported since the first
domestic case of human Babesiosis was reported in 1966. An increasing trend over
the past 30 years may be the result of restocking of the deer population, curtailment of
hunting, and an increase in outdoor recreational activities. Although the most lifethreatening cases occur in patients who are elderly, immunocompromised, or have
undergone splenectomy, most patients with Babesiosis are asymptomatic, which may
result in underreporting of the disease across all age groups.


Internationally: Babesiosis in Europe, caused by a different species of Babesia, is a
more devastating disease. Although rare, it is symptomatic and often fatal. Like its US
counterpart, Babesiosis in Europe is also seen in patients who have undergone
splenectomy.

Mortality/Morbidity:
The US mortality rate is low.
 Most cases are asymptomatic and improve spontaneously without treatment.
 Approximately 25% of patients with Babesiosis are co-infected with Lyme disease.
These patients experience more severe symptoms for a longer duration than those with
either disease alone.
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In Europe, Babesiosis is a life-threatening disease.
 Of patients with Babesiosis, 84% are asplenic, and 53% become comatose and die.
 Of those rare reported cases of subclinical infection, all patients were infected by the
same Babesia species that affects patients in the northeastern United States.
Sex: The male-to-female ratio is about 1:1.
Age: Babesiosis affects all age groups with similar frequency; however, patients older than 50
years are at increased risk for severe infection and death.
 No difference in seropositivity exists among age groups.


Adequate reporting is a major problem, especially in children, because of masking by
other infections and the disease's history of occurrence in elderly patients.

BABESIOSIS TRANSMISSION DIAGRAM
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Pathophysiology
Babesia lifecycle
Babesia parasites reproduce in red blood cells, where they can be seen as cross-shaped
inclusions (four merozoites asexually budding, but attached together forming a structure
looking like a "Maltese cross") and cause hemolytic anemia, quite similar to malaria.
Unlike the Plasmodium parasites that cause malaria, Babesia species lack an exoerythrocytic
phase, so the liver is usually not affected.
In nonhuman animals, Babesia canis rossi, Babesia bigemina, and Babesia bovis cause
particularly severe forms of the disease, including a severe haemolytic anaemia, with positive
erythrocyte-in-saline-agglutination test indicating an immune-mediated component to the
haemolysis. Common sequelae include haemoglobinuria "red-water", disseminated
intravascular coagulation, and "cerebral babesiosis" caused by sludging of erythrocytes in
cerebral capillaries.
In bovine species, the organism causes hemolytic anemia, so an infected animal shows pale
mucous membranes initially. As the levels of bilirubin (a byproduct of red blood cell lysis)
continue to increase, the visible mucous membranes become yellow in color (icterus) due to
the failure of the liver to metabolize the excess bilirubin. Hemoglobinuria is seen due to
excretion of red-blood-cell lysis byproducts via the kidneys. Fever of 40.5°C (105°F) develops
due to release of inflammatory byproducts.

LIFE STAGES OF THE BALCK LEGGED TICK
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Colorado Tick Fever (CTF)
What is Colorado Tick Fever?
Colorado Tick Fever is an illness caused by a virus carried by small mammals, such as ground
squirrels, porcupines, chipmunks, and by ticks.
Who gets Colorado Tick Fever?
Anyone can get Colorado Tick Fever who lives or travels in areas of the western United States
and Canada at elevations above 5000 feet and who comes in contact with infected ticks,
especially Dermacentor andersoni, also known as the wood tick.
How is Colorado Tick Fever spread?
People get Colorado Tick Fever from a tick bite. There is no evidence of natural person-toperson transmission. However, rare cases of transmission from blood transfusions have been
reported. The virus which causes Colorado Tick Fever may stay in the blood for as long as 4
months after onset of the illness.
What are the symptoms of Colorado Tick Fever?
The disease causes fever of about 103°F., chills, nausea, and severe headache. These
symptoms usually last a few days, go away, and then return for a few days. Sometimes the
symptoms include a red, raised rash.
How soon do symptoms usually appear?
The symptoms generally begin 4 to 5 days after being bitten by an infected tick.
CTF
Colorado tick fever (CTF) is a tick-borne viral illness, which is found in the Rocky Mountains
region of the United States and southwest Canada. In the past, this disease was also known
as Mountain tick fever, Mountain fever, or American mountain fever. CTF is caused by the
Colorado tick fever virus which is a member of the Coltivirus genera and is an arthropod-borne
virus or arbovirus. As an arbovirus this virus is maintained in nature in cycles involving
arthropod vectors and susceptible vertebrate hosts. An infected arthropod (in this case a Rocky
Mountain wood tick) transmits the virus to a vertebrate host (voles, chipmunks, rabbits,
marmots, deer, etc.) in the process of feeding. The virus multiplies in the new host until it
reaches a level in the blood that a second tick feeding on this host can pick up the virus.
The virus replicates in the tick’s midgut and is disseminated to other tissues including the tick’s
saliva gland, where it then replicates some more, and can be passed on to yet another host
while this tick is feeding and the cycle continues. CTF virus is transmitted exclusively by female
wood ticks in North America. As with many other tick species, female Rocky Mountain wood
ticks require certain protein substances in blood in order to produce eggs. Sometimes an
infested Rocky Mountain wood tick finds a human to feed on and the Colorado tick fever virus
is passed on to the human and the human becomes sick with Colorado tick fever.
The human is what is known as a “dead-end host” meaning that the virus does not reach a
level in the blood of the host, so that a vector can bite the human and become infected with
the virus. This virus has also been associated with exposures to the virus in laboratory settings
and one case followed transfusion of blood from a person infected with CTF virus within 4
months of donation.
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The distribution of CTF virus roughly approximates that of its vector tick, the Rocky Mountain
wood tick. The virus has been isolated from humans and from ticks in California, Colorado,
Idaho, Montana, Nevada, New Mexico, Oregon, South Dakota, Utah, Washington, and
Wyoming, and also in Canada’s southern Alberta and British Columbia. Many of these areas
are vacation destinations, frequented during tick season (spring and early summer) by large
numbers of tourists, and the virus has been isolated from humans vacationing or traveling
through these states.
This disease continues to be under-recognized and under-reported to state health
departments. The primary risk factor for acquiring CTF is exposure to infected Rocky Mountain
wood ticks in CFT virus-endemic areas.
Other risk factors are male gender, age 10 to 50 years, having an outdoor occupation,
engaging in frequent or lengthy outdoor recreational activities, and being exposed to ticks in
endemic mountain areas in the period April through June. Studies have shown that a tick must
usually be attached for several hours to transmit enough virus to cause illness.
Classically, symptoms of CTF appear abruptly, with initial features including high fever, chills,
joint and muscle pains, severe headache, ocular pain, conjunctival injection, nausea, and
occasional vomiting. Fever, headache, lumbar pain, aching in the extremities, and anorexia
may continue for a few days followed by a time of feeling better and then a relapse with
symptoms reoccurring again for 2 or 3 days. In the vast majority of cases the illness is mild-tosevere. But can be very severe in cases involving children and have even required
hospitalization. Complications with this disease have included aseptic meningitis, encephalitis,
and hemorrhagic fever, but these are rare.
How should a Tick be Removed?
Ticks should be removed promptly and carefully by using tweezers and applying gentle steady
traction. Do not crush the tick's body when removing it and apply the tweezers as close to the
skin as possible to avoid leaving tick mouth parts in the skin. Do not remove ticks with your
bare hands. Protect your hands with gloves, cloth or tissue and be sure to wash your hands
after removing a tick.
How can Colorado Tick Fever be prevented?
1. Avoid tick infested areas, especially during the warmer months.
2. Wear light colored clothing so ticks can be easily seen. Wear a long sleeved shirt, hat,
long pants, and tuck your pant legs into your socks.
3. Walk in the center of trails to avoid overhanging grass and brush.
4. Check your body every few hours for ticks when you spend a lot of time outdoors in tick
infested areas. Ticks are most often found on the thigh, arms, under arms and legs.
Ticks can be very small (no bigger than a pinhead). Look carefully for new "freckles".
5. Use insect repellents containing DEET on your skin or permethrin on clothing. Be sure
to follow the directions on the container and wash off repellents when going indoors.
6. Remove attached ticks immediately.
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Colorado Tick Fever (CTF) Incubation Period
The incubation period for CTF ranges from less than 1day to 19 days (average, about 4 days),
possibly dependent on the dose of CTF virus the person receives from the infecting tick. In
addition to the characteristic early clinical signs and symptoms, a person’s history of tick
exposure or knowledge of having been fed on by ticks may provide preliminary evidence of
CTF, indeed 90% of patients recall having had an attached tick or having seen a tick crawling
on their body or clothing. CTF has been confused with Rocky Mountain spotted fever, tickborne tularemia, relapsing fever, and acute rheumatic fever. Differential diagnosis of these
infections is important because CTF is not treatable with antibiotics.
At present, there is no specific antiviral therapy for CTF: No anti-CTF virus drugs have
undergone trials in humans and none are licensed for human use. No vaccines are available
for pre-exposure prophylaxis for CTF virus. Therapeutic efforts are directed towards managing
symptoms, such as reducing fever and relieving headache. CTF virus is not transmitted
person-to-person, but care should be taken in handling tissues and body fluids because they
may contain virus and laboratory infections can occur.
Education is the best defense. You should be aware of CTF in your home areas and in the
areas you visit, and you should learn to avoid contact with suspected ticks during the
transmission season.
To Avoid Ticks:
 It is important to stay out of woods where infected ticks are common and to walk only
on recommended paths.
 Wear light colored clothing when walking or hiking. This will allow you to see ticks that
are crawling on your clothes.
 Wear long sleeve shirts and tuck your pants legs into your socks.
 Repellants such as permethrin can be sprayed on boots and clothing and will last for
days. Repellants containing DEET will only last for a few hours.
 After returning from a tick-infested area, conduct a body search using a mirror.
 Children and pets should be checked for ticks in hidden areas such as hair.
Life Cycle of a Tick
The Life Cycle of a Tick is correspondent to the seasons, with most cases of Lyme disease
occurring in the spring or summer when the ticks are in the nymphal stage. This is the most
opportune time for ticks to transmit this disease because they are quite small and thus hard to
detect when attached to a human. Also, it is during the spring and summer months that humans
are most active and most likely to be in environments where ticks are found.
The life cycle of Lyme disease is quite complex and is made up of many steps:
 The life cycle of ticks requires 2 years to complete
 In the fall and early spring adult male ticks feed on large animals such as deer
 Female ticks lay eggs on the ground so that by summer the eggs hatch into larvae
 These larvae then feed on mice and birds in the summer months
 Through early fall these larvae are inactive until they molt into nymphs in the next
spring
 These nymphs then feed on mice or birds in the spring and summer molting into
adults in the fall to complete the 2-year life cycle
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Infection usually occurs when the larvae and nymphs feed on mice and birds that are infected
with Lyme disease. Once contracted, this disease stays with the larvae and nymphs as they
molt and grow. The infected ticks then naturally transmit Lyme disease as they feed on other
animals and humans.
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Endemic Relapsing Fever
Another important tick-borne disease is endemic relapsing fever. This disease is limited to the
western states and is caused by a spirochaete carried by certain ticks in the genus
Ornithodorus. These ticks are found on tree squirrels (Sciurus spp.) and western chipmunks
(Eutamias spp.). The disease can also be transmitted directly to the tick's offspring. These
ticks usually live three to five years. Humans are at increased risk of contracting endemic
relapsing fever when they sleep in dwellings that have become inhabited with infected squirrels
or chipmunks. As with sylvatic plague, the rodents vacate the building or are killed by the
humans who use the buildings. The ticks which remain behind feed on the people using the
buildings. Implementation of exclusion efforts will reduce the incidence of ticks.
Lyme Disease
Ecology and Environmental Management of Lyme Disease
Lyme disease (transmitted by the bite of a tick) is caused by a spirochete, a corkscrew-shaped
bacterium which can travel through the bloodstream. The disease is easily diagnosed and
treatable in an overwhelming majority of cases.

Ixodes scapularis, tick vector for Lyme disease.
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Ehrlichiosis
Ehrlichiosis is caused by several bacterial species in the genus Ehrlichia (pronounced err-lickee-uh) which have been recognized since 1935. Over several decades, veterinary pathogens
that caused disease in dogs, cattle, sheep, goats, and horses were identified. Currently, three
species of Ehrlichia in the United States and one in Japan are known to cause disease in
humans; others could be recognized in the future as methods of detection improve.
In 1953, the first ehrlichial pathogen of humans was identified in Japan. Sennetsu fever,
caused by Ehrlichia sennetsu, is characterized by fever and swollen lymph nodes. The disease
is very rare outside the Far East and Southeast Asia, and most cases have been reported from
western Japan.
In the United States, human diseases caused by Ehrlichia species have been recognized since
the mid-1980s. The ehrlichioses represent a group of clinically similar, yet epidemiologically
and etiologically distinct, diseases caused by Ehrlichia chaffeensis, E. ewingii, and a bacterium
extremely similar or identical to E. phagocytophila. The remainder of the information on this
page will focus on the types of ehrlichiosis that occur in the United States.
Human ehrlichiosis due to Ehrlichia chaffeensis was first described in 1987. The disease
occurs primarily in the southeastern and south central regions of the country and is primarily
transmitted by the lone star tick, Amblyomma americanum.
Human granulocytic ehrlichiosis (HGE) represents the second recognized ehrlichial infection
of humans in the United States, and was first described in 1994. The name for the species that
causes HGE has not been formally proposed, but this species is closely related or identical to
the veterinary pathogens Ehrlichia equi and Ehrlichia phagocytophila. HGE is transmitted by
the blacklegged tick (Ixodes scapularis) and the western blacklegged tick (Ixodes pacificus) in
the United States.
Ehrlichia ewingii is the most recently recognized human pathogen. Disease caused by E.
ewingii has been limited to a few patients in Missouri, Oklahoma, and Tennessee, most of
whom have had underlying immunosuppression. The full extent of the geographic range of this
species, its vectors, and its role in human disease is currently under investigation.
Species
Five (see note below) species have been shown to cause human infection:
 Anaplasma phagocytophilum (which causes human granulocytic anaplasmosis,
formerly known as human granulocytic ehrlichiosis). A. phagocytophilum is endemic to
New England and the north central and Pacific regions of the United States.
 Ehrlichia ewingii (which causes human ewingii ehrlichiosis). E. ewingii primarily infects
deer and dogs (see Ehrlichiosis (canine)). E. ewingii is most common in the south
central and southeastern states.
 Ehrlichia chaffeensis (which causes human monocytic ehrlichiosis). E. chaffeensis is
most common in the south central and southeastern states.
 Ehrlichia canis
 Neorickettsia sennetsu
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The latter two infections are not well studied. In 2006, human infection by Boone County,
Missouri. Symptoms: high fever, severe joint and muscle aches, vomiting. Onset of symptoms
began exactly 14 days after bite occurred. Symptoms affected patient on a 12 hour cycle;
beginning early evening, ending early morning. No symptoms occurred for next 12 hours. CBC
presented low WBC.
Note: In 2008, human infection by Panola Mountain (Georgia, USA) Ehrlichia species was
reported. On August 3, 2011, infection by a yet-unnamed bacterium in the genus Ehrlichia
carried by deer ticks that has caused flu-like symptoms in at least 25 people in Minnesota and
Wisconsin was reported; human ehrlichiosis was thought to be very rare or absent in
Minnesota and Wisconsin.
The new species, which is very similar genetically to an Ehrlichia species found in Eastern
Europe and Japan called E. muris, was identified at Mayo Clinic Health System's Eau Claire
hospital. Ehrlichia are transported between cells through the host cell filopodia during initial
stages of infection, whereas, in the final stages of infection the pathogen ruptures the host cell
membrane.
Symptoms
The most common symptoms include headache, muscle aches, and fatigue. A rash may occur,
but is uncommon. Ehrlichiosis can also blunt the immune system, which may lead to
opportunistic infections such as candidiasis. Most of the symptoms of ehrlichiosis can likely be
ascribed to the immune dysregulation that it causes. Early in infection, production of TNFalpha, a cellular product that promotes inflammation and immune response, is suppressed.
Late in infection, however, production of this substance can be upregulated by 30 fold, which
is likely responsible for the "toxic shock-like" syndrome seen in some severe cases of
ehrlichiosis. Some cases can present with purpura and in one such case the organisms were
present in such overwhelming numbers that in 1991 Dr. Aileen Marty of the AFIP was able to
demonstrate the bacteria in human tissues using standard stains, and later proved that the
organisms were indeed Ehrlichia using immunoperoxidase stains.
Experiments in mouse models further supports this hypothesis, as mice lacking TNF-alpha I/II
receptors are resistant to liver injury caused by ehrlichia infection. 3% of human monocytic
ehrlichiosis cases result in death, however these deaths occur "most commonly in
immunosuppressed individuals who develop respiratory distress syndrome, hepatitis, or
opportunistic nosocomial infections."
Treatment
Doxycycline and minocycline are the drugs of choice. For people allergic to drugs of the
tetracycline class, rifampin is an alternative. Early clinical experience suggested that
chloramphenicol may also be effective, however in vitro susceptibility testing revealed
resistance.
Prevention
At the present time no commercial vaccine is available for ehrlichiosis. Tick control is the main
preventive measure against the disease. However, in late 2012 a breakthrough in the
prevention of CME (canine monocytic ehrlichiosis) was announced when a vaccine was
accidentally discovered by Prof. Shimon Harrus, Dean of the Hebrew University of Jerusalem's
Koret School of Veterinary Medicine.
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Rocky Mountain Spotted Fever
Rocky Mountain spotted fever (RMSF) is a tickborne disease caused by the bacterium
Rickettsia rickettsii. This organism is a cause of potentially fatal human illness in North and
South America, and is transmitted to humans by the bite of infected tick species. In the United
States, these include the American dog tick (Dermacentor variabilis), Rocky Mountain wood
tick (Dermacentor andersoni), and brown dog tick (Rhipicephalus sanguineus).
Typical symptoms include: fever, headache, abdominal pain, vomiting, and muscle pain. A
rash may also develop, but is often absent in the first few days, and in some patients, never
develops. Rocky Mountain spotted fever can be a severe or even fatal illness if not treated in
the first few days of symptoms. Doxycycline is the first line treatment for adults and children of
all ages, and is most effective if started before the fifth day of symptoms. The initial diagnosis
is made based on clinical signs and symptoms, and medical history, and can later be confirmed
by using specialized laboratory tests. RMSF and other tickborne diseases can be prevented.
The most characteristic symptom of Rocky Mountain spotted fever is a rash on the ankles,
wrists, and forehead one to two weeks after the victim is bitten. The rash spreads to the trunk
and is accompanied by fever, chills, and prostration. Both Lyme disease and Rocky Mountain
spotted fever are transmitted after the tick feeds for several hours. Prompt removal of attached
ticks greatly reduces the chances of infection.

Tick bite “Bull’s Eye”. Can you identify this bite?
Both diseases are usually successfully treated with antibiotics in their initial stages. Therefore,
early diagnosis is imperative. For this reason, it is recommended that the date of a tick bite be
marked on a calendar. If unexplained disease symptoms occur within two to three weeks, a
physician should be consulted.
Removal of Ticks
The best means to prevent the transmission of tick-borne diseases and the development of
tick paralysis is the prompt removal of ticks. This requires regular inspection of clothing and
exposed skin for attached or unattached ticks.
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To remove a tick, grasp it crosswise with narrow tweezers (do not rupture the tick) as close to
the point of attachment as possible. Retract or pull tick firmly in the direction of attachment;
some back-and-forth wiggling may be necessary.
Do not twist or rotate the tick. Do not handle ticks with bare hands because infectious agents
may enter through mucous membranes or breaks in the skin. Removed ticks should be
immersed in alcohol to kill them. Disinfect the bite site and wash hands thoroughly with soap
and water.
The diseases listed above can be fatal. Any case of such a disease should be reported to
medical authorities immediately. Frequent or multiple reports of tick-borne diseases should be
reported to a public health service representative. The representative can recommend actions
to control disease outbreaks.
Early Symptoms
Early symptoms of Lyme disease can be mild and easily overlooked. A reddish rash called
erythema migrans occurs 60-80% of the time, most often at the site of the bite. Flu-like
symptoms, chills, fever, and fatigue are often experienced, but they may not seem serious
enough to require medical attention. Later symptoms may include severe headaches, arthritis
and nervous system or cardiac abnormalities.
Because it takes 24-48 hours for a feeding tick to transmit the Lyme disease bacteria, examine
yourself and your children while outdoors, when you get home, and again at night. As it takes
several hours for a tick to attach itself to your body, taking a shower with a washcloth will help
wash loose ones off. If you find an attached tick, use a pair of fine-tipped tweezers; grasp the
tick as close to your skin as possible, and pull outward gently but firmly.
Mouth parts of adult ticks may sometimes remain in your skin, but these will not cause Lyme
disease. After removal, apply an antiseptic such as alcohol or an antibiotic ointment. Do not
apply mineral oil, petroleum jelly, heat, or anything else to remove the tick. Redness at the site
of a tick bite does not mean you are infected - a true Lyme disease rash usually lasts 2-3 weeks
and often increases in size during that time.
Do not try to pull a tick off with your fingers, as this may cause the tick to inject bacteria into
your body. Contact your physician if any symptoms of Lyme disease occur, especially if you
know you've been bitten by a tick or live in an endemic area.
Rocky Mountain Spotted Fever (RMSF)
In addition to Rickettsia rickettsii, the agent of Rocky Mountain spotted fever (RMSF), several
other tick-borne species of Rickettsia, broadly grouped under the heading "Spotted Fever
group Rickettsia (SFGR)" have been shown to cause human infections. Tick-borne SFGR are
transmitted to humans by the bite of an infected tick, and may cause similar signs and
symptoms to those observed for RMSF.
These pathogens include several species of Rickettsia found in the United States, including R.
parkeri and Rickettsia species 364D. In addition, numerous tick-borne SFGR pathogenic to
humans have been described internationally, including but not limited to R. conorii and R.
africae. Travelers may be at risk for exposure to these pathogens when engaging in behaviors
that place them at risk for tick exposure, and physicians should maintain awareness of these
diseases when a patient presents with a febrile illness within 2 weeks of returning home.
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Rickettsial infections with R. africae have been reported as a common cause of fever in
travelers returning from South Africa.
Rocky Mountain Spotted Fever (RMSF) Symptoms
The initial symptoms of tick-borne SFGR infections generally include fever, headache, fatigue,
and muscle aches. A maculopapular or petechial rash may be present, and frequently a
distinctive eschar (blackened or crusted skin) may develop at the site of a tick bite. Multiple
eschars may be present if more than one tick bite occurred. The observance of an eschar at
the site of tick bite may provide the clinician with a diagnostic clue that can help differentiate
the infection from RMSF, although eschars may also be rarely reported with R. rickettsii
infection. The severity of illness may vary depending on the species.
For example, human infections with R. parkeri and R. africae are generally considered mild
and to some extent self-limiting infections. In contrast, R. conorii and some other SFGR
infections may be more severe. Prompt treatment with doxycycline is recommended if tickborne SFGR is suspected, and should never be delayed pending the outcome of diagnostic
tests.
Treatment
Tick-borne SFGR infections respond well to treatment with doxycycline, and this is considered
the antibiotic of choice for patients of all ages.
Recommended Dosage
Doxycycline is the first line treatment for adults and children of all ages:
 Adults: 100 mg every 12 hours
 Children under 45 kg (100 lbs): 2.2 mg/kg body weight given twice a day
 Patients should be treated for at least 3 days after the fever subsides and until there is
evidence of clinical improvement. Standard duration of treatment is 7 to 14 days.
Be sure to tell your physician if you become ill within 2 weeks of a tick bite or exposure to ticks,
either within the United States or internationally.
Prevention of Other Tick-borne Spotted Fevers
The best prevention is to prevent tick bites. Information on preventing tick bites includes use
of personal insect repellents, choosing clothing that limits tick attachment, and avoiding areas
where ticks may be present.
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Diagram below is a flow chart describing the life cycle of ticks that carry Lyme disease.

There may be as many 300,000 to 400,000 new cases of Lyme disease in the US each
year, making it the most common tick-borne illness in America. Lyme is common in the
Northeast and Upper Midwest as well as the Pacific Coast.
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Lyme Disease
Before Going Into Tick Habitats:
 Wear light-colored clothing.
 Tuck shirts into pants and pants into socks.
 Apply tick repellent to your skin or clothing, carefully following manufacturer’s
directions.
DEET-containing repellents (such as Off®, Cutter® or Skintastic®) are effective when
applied to skin or clothing. For adults, products with no more than 30% DEET are
recommended. For children, use products with a lower percentage; do not use on hands and
face, and avoid overuse.
PERMETHRIN-containing repellents (such as Duranon®) are for use on clothing only and
are highly effective for up to two weeks after a single application. For both of these products,
follow directions carefully.
While Outside
 Whenever possible, avoid common tick habitats (leaf litter, plant debris, wooded
areas, etc.).
 If hiking on trails, stay to center of paths.
 Do periodic tick checks.
Upon Return
 Carefully check clothing, skin and hair for ticks.
Daily
 When showering or at bedtime, do a full body inspection for rash or attached ticks.
Remember to pay special attention to favorite ‘tick spots’ such as backs of knees,
groin, waist, armpits, scalp and folds in skin.
For Your Pets
Because dogs and cats can also develop Lyme disease, fit your pets with tick collars or treat
them with a repellent product applied monthly to the skin. Speak to your veterinarian about
this and other options. Frequent tick checks should also be done to find and remove ticks
promptly.
Remove Ticks the SAFE WAY
GRASP tick as close as possible to the skin, using tweezers.
PULL straight out with a steady motion.
WASH site thoroughly with soap and water.
RECORD site of attachment and date of bite on calendar.
WATCH for early signs and symptoms of Lyme disease (for up to one month), such as:
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Expanding red rash (at least 2” in diameter)
 ‘Flu-like’ symptoms (fatigue, muscle aches, fever, headache)
 Joint pain and swelling
DON'T
BURN tick with a match.
SMOTHER with petroleum jelly or noxious chemical.
CRUSH with fingers.
THESE METHODS INCREASE YOUR RISK FOR LYME DISEASE
DAILY TICK CHECKS REDUCE YOUR RISKS!!
Because of their small size, nymphal ticks can easily go unnoticed. A thorough and careful
‘Daily Tick Check’ is the best way to make sure ticks are found and removed promptly.
Check your entire body, especially places where ticks are likely to attach, such as the back of
knees, groin area, waist, armpits, scalp and folds in skin. While in tick habitats, more frequent
checks of clothing and exposed skin are recommended.
Recognize Tick Habitats around the Home
Use this checklist to identify areas around your home where ticks may be found.
Deer ticks require a damp, humid environment to survive.
Wooded Areas:
Woods are the most common deer tick habitat.
Leaf Litter and Plant Debris:
Humid conditions commonly found under leaf litter and plant debris provide an ideal living
environment for ticks.
Overgrown Fields and Hedgerows:
These provide a suitable habitat for both ticks and their hosts.
Ground Cover Areas:
Examples include ivy, pachysandra, etc.
Edges where lawn meets any of the above.
Do any of the above environments exist
around your home? If so, here are a few
recommendations to help reduce your
risks:
MODIFY your environment by cutting lawns
and pruning overhanging vegetation to allow
in plenty of sunlight. Remove leaf litter and
plant debris on a regular basis.
REDUCE the number of ticks on your
property by up to 90% through proper use of
pesticides. (See Use of Pesticides for Tick
Control for details.)
Knowing that small rodents, like the
white-footed mouse, and birds are
common hosts for ticks…
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RECOGNIZE that old fallen trees, stone walls and wood piles provide a home for rodents.
CONSIDER moving bird feeders away from activity areas, as dropped seed often attracts
small rodents.
Use of Pesticides for Tick Control
Chemical Control of the tick population in your yard can be very effective if properly timed and
targeted. A single application of a granular or liquid pesticide between mid-May and mid-June
can kill over 90% of nymphal ticks - those most likely to transmit Lyme disease. Treat only the
areas of your property where ticks are likely to be found and follow manufacturer’s directions
carefully.
If using a professional pest control company, confirm that:
 Applicator is knowledgeable about deer tick control.
 Application is properly timed.
 Treatment is targeted to regularly used, high-risk areas.
 Products being used are labeled for tick control.
Precautions regarding applications are reviewed and followed.
If you prefer to do it yourself:
Granular products - the type most easily applied by homeowners -should be applied to
regularly used, high-risk areas.
Apply product with a hand-held or chest-mounted lawn seeder / spreader (inexpensive and
readily available at garden supply stores) and use only pesticides labeled for tick control.
Diagnosis and Treatment
The diagnosis of Lyme disease is based primarily on signs and symptoms. Blood tests may
be necessary when no rash is present.
 Physicians are experts in diagnosing and treating Lyme disease.
 Lyme disease is most effectively treated when diagnosed early.
 Most patients who are treated for 3 - 4 weeks with a standard antibiotic such as
amoxicillin or doxycycline completely recover from Lyme disease.
 You CAN get Lyme disease more than once.
 The Urine Antigen Test is NOT an acceptable test for diagnosing Lyme disease.
REMEMBER:
 An estimated 75% of Lyme disease cases are contracted around the home.
 In most cases, a tick must be attached for at least 48 hours to transmit Lyme disease.
 Do a daily tick check to reduce your risk!
 The longer a tick is attached, the greater the risk of developing Lyme disease.
 DO A THOROUGH DAILY TICK CHECK TO REDUCE YOUR RISK OF
DEVELOPING LYME DISEASE.
Remember it’s not the tick you remove that is likely to give you Lyme disease, it’s the one you
never find.
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Q Fever
Q fever is a zoonotic disease caused by Coxiella burnetii, a species of bacteria that is
distributed globally. In 1999, Q fever became a notifiable disease in the United States but
reporting is not required in many other countries. Because the disease is underreported,
scientists cannot reliably assess how many cases of Q fever have actually occurred
worldwide. Many human infections are unapparent.
Cattle, sheep, and goats are the primary reservoirs of C. burnetii. Infection has been noted in
a wide variety of other animals, including other breeds of livestock and in domesticated
pets. Coxiella burnetii does not usually cause clinical disease in these animals, although
abortion in goats and sheep has been linked to C. burnetii infection.
Organisms are excreted in milk, urine, and feces of infected animals. Most importantly, during
birthing the organisms are shed in high numbers within the amniotic fluids and the
placenta. The organisms are resistant to heat, drying, and many common
disinfectants. These features enable the bacteria to survive for long periods in the
environment. Infection of humans usually occurs by inhalation of these organisms from air that
contains airborne barnyard dust contaminated by dried placental material, birth fluids, and
excreta of infected herd animals. Humans are often very susceptible to the disease, and very
few organisms may be required to cause infection.
Ingestion of contaminated milk, followed by regurgitation and inspiration of the contaminated
food, is a less common mode of transmission. Other modes of transmission to humans,
including tick bites and human to human transmission are rare.
Signs and Symptoms in Humans
Only about one-half of all people infected with C. burnetii show signs of clinical illness. Most
acute cases of Q fever begin with sudden onset of one or more of the following: high fevers
(up to 104-105° F), severe headache, general malaise, myalgia, confusion, sore throat, chills,
sweats, non-productive cough, nausea, vomiting, diarrhea, abdominal pain, and chest pain.
Fever usually lasts for 1 to 2 weeks. Weight loss can occur and persist for some time. Thirty
to fifty percent of patients with a symptomatic infection will develop pneumonia. Additionally, a
majority of patients have abnormal results on liver function tests and some will develop
hepatitis.
Chronic Q fever, characterized by infection that persists for more than 6 months, is uncommon
but is a much more serious disease. Patients who have had acute Q fever may develop the
chronic form as soon as 1 year or as long as 20 years after initial infection. A serious
complication of chronic Q fever is endocarditis, generally involving the aortic heart valves, less
commonly the mitral valve. Most patients who develop chronic Q fever have pre-existing
valvular heart disease or have a history of vascular graft. Transplant recipients, patients with
cancer, and those with chronic kidney disease are also at risk of developing chronic Q fever.
As many as 65% of persons with chronic Q fever may die of the disease. The incubation period
for Q fever varies depending on the number of organisms that initially infect the patient. Those
who recover fully from infection may possess lifelong immunity against re-infection. In general,
most patients will recover to good health within several months without any treatment. Only
1%-2% of people with acute Q fever die of the disease.
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Southern Tick-Associated Rash Illness (STARI)
A rash similar to the rash of Lyme disease has been described in humans following bites of
the lone star tick, Amblyomma americanum. The rash may be accompanied by fatigue, fever,
headache, muscle and joint pains. This condition has been named southern tick-associated
rash illness (STARI).
The rash of STARI is a red, expanding “bulls eye” lesion that develops around the site of a
lone star tick bite. The rash usually appears within 7 days of tick bite and expands to a diameter
of 8 centimeters (3 inches) or more. The rash should not be confused with much smaller areas
of redness and discomfort that can occur commonly at tick bite sites. Unlike Lyme disease,
STARI has not been linked to any arthritic, neurological, or chronic symptoms.
The cause of STARI is unknown. Studies have shown that is not caused by Borrelia
burgdorferi, the bacterium that causes Lyme disease. Another spirochete, Borrelia lonestari,
was detected in the skin of one patient and the lone star tick that bit him. However, subsequent
study of over two dozen STARI patients has found no evidence of B. lonestari infection. In the
cases of STARI studied to date, the rash and accompanying symptoms have resolved promptly
following treatment with oral antibiotics.
STARI is specifically associated with bites of Amblyomma americanum, known commonly as
the lone star tick. Lone star ticks can be found from central Texas and Oklahoma eastward
across the southern states and along the Atlantic coast as far north as Maine. The adult female
is distinguished by a white dot or “lone star” on her back. All three life stages of A. americanum
aggressively bite people.
In general, tick-borne illness may be prevented by avoiding tick habitat (dense woods and
brushy areas), using insect repellents containing DEET or permethrin, wearing long pants and
socks, and performing tick checks and promptly removing ticks after outdoor activity. Persons
should monitor their health closely after any tick bite, and should consult a physician if they
experience a rash, fever, headache, joint or muscle pains, or swollen lymph nodes within 30
days of a tick bite. In most circumstances, treating persons who only have a tick bite is not
recommended.
Many people, even health care providers, can be confused about whether the lone star tick
causes Lyme disease. It does not. Patients bitten by lone star ticks will occasionally develop a
circular rash similar to the rash of early Lyme disease. The cause of this rash has not been
determined; however, studies have shown that the rash is not caused by Borrelia burgdorferi,
the bacterium that causes Lyme disease.
This condition has been named southern tick-associated rash illness (STARI). The rash may
sometimes be accompanied by fatigue, headache, fever, and muscle pains. In the cases of
STARI studied to date, the rash and accompanying symptoms have resolved following
treatment with an oral antibiotic (doxycycline), but it is unknown whether this medication
speeds recovery. STARI has not been linked to arthritis, neurologic disease, or chronic
symptoms. Researchers once hypothesized that STARI was caused by the
spirochete, Borrelia lonestari, however further research did not support this idea. The cause of
STARI remains unknown.
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Lone star ticks have not been shown to transmit Borrelia burgdorferi, the cause of Lyme
disease. In fact, their saliva has been shown to kill Borrelia (Lerdin et al, 2005, Zeidner et al,
2009).
The lone star tick, Amblyomma americanum, is found throughout the eastern, southeastern
and south-central states. The distribution, range and abundance of the lone star tick have
increased over the past 20-30 years, and lone star ticks have been recorded in large numbers
as far north as Maine and as far west as central Texas and Oklahoma.
All three life stages (larva, nymph, adult) of the lone star tick will feed on humans, and may be
quite aggressive. Lone star ticks will also feed readily on other animals, including dogs and
cats, and may be brought into the home on pets. The saliva from lone star ticks can be irritating;
redness and discomfort at a bite site does not necessarily indicate an infection.
People should monitor their health closely after any tick bite, and should consult their physician
if they experience a rash, fever, headache, joint or muscle pains, or swollen lymph nodes within
30 days of a tick bite. These can be signs of a number of tickborne diseases.
Tick-borne illness may be prevented by avoiding tick habitat (dense woods and brushy areas),
using insect repellents containing DEET or permethrin, wearing long pants and socks, and
performing tick checks and promptly removing ticks after outdoor activity. Additional prevention
tips are available.
Study results: Distinctions between STARI and Lyme disease symptoms
In a study that compared physical findings from STARI patients in Missouri with Lyme disease
patients in New York (Wormser et al, 2005), several key differences were noted:
 Patients with STARI were more likely to recall a tick bite than were patients with Lyme
disease.
 The time period from tick bite to onset of the skin lesion was shorter among patients with
STARI (6 days, on average).
 STARI patients with an erythema migrans rash were less likely to have other symptoms
than were Lyme disease patients with erythema migrans rash.
 STARI patients were less likely to have multiple skin lesions, had lesions that were smaller
in size than Lyme disease patients (6-10 cm for STARI vs. 6-28 cm for Lyme disease), and
had lesions that were more circular in shape and with more central clearing.
 After antibiotic treatment, STARI patients recovered more rapidly than did Lyme disease
patients.
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Tularemia
Tularemia is a bacterial disease associated with both animals and man. Although many wild
and domestic animals have been infected, the rabbit is most often involved in disease
outbreaks. Tularemia in humans is relatively rare.
Who gets Tularemia?
Hunters or other people who spend a great deal of time outdoors are at a greater risk of
exposure to tularemia than people with other occupational or recreational interests. Other
groups at increased risk include veterinarians and those working with birds of prey (by handling
rabbits as food for the bird).
How is Tularemia Spread?
Many routes of human exposure to tularemia are known to exist. The common routes include
inoculation of the skin or mucous membranes with blood or tissue while handling infected
animals’ bites from infected deer flies or ticks, or handling or eating insufficiently cooked rabbit
meat. Less common means of spread are drinking contaminated water, inhaling dust from
contaminated soil, or handling contaminated pelts or paws of animals.
What are the Symptoms of Tularemia?
The symptoms of tularemia are varied and depend upon where the organism enters the body.
When it enters through the skin, tularemia can be recognized by the presence of a lesion and
swollen glands. Ingestion of the organism may produce a throat infection, intestinal pain,
diarrhea and vomiting. Inhalation of the organism may produce a fever alone or fever combined
with a pneumonia-like illness.
How soon do Symptoms Appear?
Symptoms generally appear between two and 10 days, but usually after three days.
What is the Treatment for Tularemia?
Certain antibiotics such as streptomycin are effective in treating tularemia. Others such as
gentamycin and tobramycin have also been reported to be effective.
Does past Infection with Tularemia make a Person Immune?
Long-term immunity will follow recovery from tularemia, but re-infection has been reported.
What can be done to prevent the spread of Tularemia?
Rubber gloves should be worn when skinning or handling animals, especially rabbits. Wild
rabbit and rodent meat should be cooked thoroughly before eating. Avoid bites of deer flies
and ticks and avoid drinking untreated water.
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Domestic Animal Tick-borne Diseases Sub-Section
Biting Stress and Lost Production
When a hard tick pierces the skin of its host, initially little or no pain is caused. Later, during
the prolonged feeding of ticks, inflammation is caused at the wound, followed by acquired
immune reactions in the skin (dermal hypersensitivities types 1 and 4) to the foreign proteins
in tick saliva.
This defense by the host is generally effective, but at the cost of pruritus (= itch) and pain at
the feeding site. Infestations of ticks on domestic and wild animals can build up to very high
levels. This occurs on a minor proportion of individuals in the herd whilst most individual
animals have low infestations (= an aggregated or over dispersed distribution). On a herd basis
the accumulated effect of this biting stress can cause loss of appetite (anorexia) and loss of
blood. These two losses result in reduced food intake and anemia; combined they cause a
lower rate of growth or of milk production compared to hosts without tick infestation. The
feeding of soft ticks can cause severe biting stress because of the pain whilst they feed;
Ornithodoros savignyi is one notorious example.
Physical Damage
At each feeding site of hard tick’s granuloma and wound healing produce a scar that remains
for years after the tick has detached. When the skin of livestock animals is made into leather
these scars remain as blemishes that reduce the value of the leather. Larger ticks cause
obstructive and painful damage, such as Amblyomma variegatum adults which often feed on
udders of cattle and reduce suckling by the calves. Hyalomma truncatum adults feed on the
feet of sheep and goats causing lameness. Wounds caused by dense clusters of adult ticks
can make the host susceptible to infestation with larvae of flesh-eating myiasis flies, such as
the screw-worm, Cochliomyia hominivorax.
Poisoning
When ticks feed they secrete saliva containing powerful enzymes and substances with strong
pharmacological properties to maintain flow of blood and reduce host immunity. Sometimes
this causes a poisoning of the host. This is not because of a functional toxin in the sense that
snake poison is functional for the snake. However, the result can be various forms of toxaemia
caused by a variety of ticks. A moist eczema, sometimes with hair loss (= alopecia) known as
sweating sickness in cattle is caused by Hyalomma truncatum. Tick paralysis can be lifethreatening and is caused in sheep by feeding of Ixodes rubicundus of South Africa; in cattle
caused by Dermacentor andersoni in North America; in cattle, dogs and humans caused by
the Australian paralysis tick, Ixodes holocyclus.
Types of harm caused by microbes transmitted by ticks
These are numerous; typical examples follow. Because ticks feed repeatedly and only on
blood, and have long lives, they are suitable hosts for many types of microbe. The microbes
exploit the ticks for transmission between one domestic animal and another. Ticks are thus
known as vectors (= transmitters) of microbes. If the microbes cause pathological changes
they are known as pathogens. Most of these parasitic relationships are highly developed with
a strict biological relationship between the microbe and the tick’s gut and salivary glands.
However, some microbes, such as Anaplasma marginale and A.centrale, can also be
transmitted by biting flies, or by blood on injection needles (= iatrogenic transmission).
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A characteristic of diseases caused by tick transmitted microbes is the epidemiological state
of endemic stability that commonly develops in herds or flocks of livestock. This stability is due
to high levels of immunity to the microbes developing as a result of survival through early
infection from infected ticks. The ticks are often constantly present and long-lived. Acquisition
of immunity may be aided by the protection of antibodies in the mother’s colostrum (= first
milk). Some microbes causing diseases associated with ticks are not transmitted by the ticks.
For example, the skin disease dermatophilosis of cattle sheep and goats is caused by the
bacterium Dermatophilus congolensis which is transmitted by simple contagion. But when
there are also Amblyomma variegatum adult ticks feeding and causing a systemic suppression
of immunity in the host then dermatophilosis becomes severe or even fatal.
Virus Diseases
Virus of Nairobi sheep disease in East Africa is transmitted by Rhipicephalus ticks. African
swine fever is naturally transmitted between wild species of the pig family by feeding of
Ornithodoros moubata group ticks. This pattern of transmission can expand to include
domestic pigs. However, within groups of domestic pigs the virus can also be transmitted by
contagion. Crimean-Congo hemorrhagic fever virus is transmitted between many mammal
species by Hyalomma truncatum, Hy. m. rufipes and Hy. m. turanicum over a wide area of
Africa, Europe and Asia. In cattle and sheep, it causes mild fever and its main importance is
when it spreads to humans (= a zoonosis) by feeding of the larvae or nymphs of these ticks.
Bacterial Diseases
Borrelia bacteria are well described elsewhere in association with Ixodes ticks for causing
Lyme disease in humans, but this disease also affects domestic dogs. Borrelia anserina is
transmitted by Argas persicus to poultry, causing avian borreliosis in a wide spread of tropical
and sub-tropical countries. Anaplasma phagocytophilum (formerly Ehrlichia phagocytophila) is
a bacterium of deer that spreads to sheep where it causes tick-borne fever in Europe, resulting
in abortion by ewes and temporary sterility of rams. This bacterium invades and proliferates in
neutrophil cells of the blood.
This depletes these anti-bacterial cells and renders the host susceptible to opportunistic
infections by Staphylococcus aureus bacteria which invade joints and cause the crippling
disease of sheep called tick pyaemia. Anaplasma marginale infects marginal areas of red blood
cells of cattle and causes anaplasmosis wherever boophilid ticks occur as transmitters.
Anaplasma centrale tends to infect the central region of red blood cells, and is sufficiently
closely related to An. marginale to have been used from long ago as a live vaccine to protect
cattle against the more virulent An. marginale. Sheep and goats suffer disease from infection
with Anaplasma ovis which is transmitted similarly to the anaplasmas described above.
Ehrlichia ruminantium (formerly Cowdria ruminantium) is transmitted mainly by Amblyomma
hebraeum and Am. variegatum in Africa causing the severe disease heartwater in cattle, sheep
and goats. This disease is named after the prominent sign of pericardial edema. The bacteria
infect the brain causing prostration. Heartwater also occurs on the Caribbean islands, having
spread there on shipments of cattle from Africa about 150 years ago, before anything was
known of tick transmitted microbes.
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Protozoal Diseases
Babesia bovis protozoa are transmitted by R. microplus and cause babesiosis or redwater
fever in cattle throughout the tropics and sub-tropics wherever this boophilid species occurs.
The less pathogenic Ba. bigemina is transmitted by R. microplus and R. decoloratorus.
Development of Babesia in the tick is complex and includes sexual reproduction. These
Babesia are transmitted from adult female boophilid ticks to the next generation, as larvae, by
infection of the eggs. This is known as transovarian transmission; it provides the only
opportunity for transmission through one-host ticks. Other species of Babesia are transmitted
by three-host ticks in ways similar to Theileria protozoa, as described below. In cattle, infection
of the red blood cells may grow rapidly to create a potentially fatal inflammatory crisis of the
blood.

PROTOZOA CLASSIFICATION CHART
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The name redwater (colored urine) derives from the hemoglobinuria caused by the destruction
of red blood cells infected with the merozoite stage of Babesia; anemia results from the same
destruction.
Horses suffer babesiosis or biliary fever when infected by Ba. equi or B. caballi. This occurs in
many countries where vector ticks are found, such as R. e. evertsi, Hy. truncatum and D.
nitens. Dogs are at risk from severe infection with Ba. canis and its sub-species, transmitted
by the dog ticks R. sanguineus, D. reticulatus and Ha. leachi. Domestic cats become infected
with Ba. felis and Ba. cati from feeding ticks. Cytauxzoon felis is a protozoan related to Babesia
and Theileria. It is transmitted by the American dog tick, Dermacentor variabilis.
This microbe circulates between wild bobcats in southern USA, causing little apparent disease.
If it infects domestic cats it causes a cytauxzoonosis that is eventually fatal.
Theileria annulata is a protozoan closely related to Babesia. In cattle it causes the disease
tropical theileriosis throughout a long arc of countries from Morocco across to China. Theileria
parva is the causative microbe of East Coast fever of cattle in Eastern, Central and Southern
Africa.
Theileria species infect monocytic white blood cells of their hosts. The infected cells are
induced to divide by the Theileria, which then proliferates within each daughter cell, in a rapidly
expanding infection. This causes multiple inflammatory crises, of which pulmonary edema is a
predominant cause of death.
Theileria annulata is transmitted by Hyalomma a. anatolicum, Hy. detritum and other
hyalommas. Theileria parva is transmitted predominantly by Rhipicephalus appendiculatus.
Because this is a three-host feeding tick the opportunities for transmission are from infected
cow to feeding larva then through the molt into the nymph which feeds and transmits.
Or similarly, transmission is from feeding nymphs to infected adult. This is known as
transstadial transmission, and there is no transovarian transmission in this case. The
development of Theileria in ticks includes sexual reproduction which enables generation of
new variants that can evade the immune mechanisms of cattle.
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Test for Pesticide Resistance in Cattle Fever Ticks
Cattle fever ticks—which include the southern cattle tick, Boophilus microplus, and the cattle
tick, B. annulatus—became infamous in the years after the Civil War, when southern ranchers
drove cattle to northern markets. Southern cattle had acquired immunity to bovine
Babesiosis—the disease transmitted by these ticks. But the cattle drives carried the disease
and the ticks to vulnerable northern herds.
Although cattle fever ticks were eradicated from the United States
in about 1943, they are plentiful in Mexico today. A quarantine
zone in South Texas along the Mexican border is currently the only
barrier to their reentry into the United States, where all cattle are
susceptible to the disease.
Cattle entering the United States from Mexico are routinely
dipped in the organophosphate coumaphos, the only pesticide
approved for use in dipping vats. "Coumaphos is the most
effective product we have to use, but concerns about coumaphos
resistance have prompted a search for alternatives. Our project
focuses on resistance to several classes of pesticides," says
ARS physiologist Felix D. Guerrero. He and ARS microbiologist
John H. Pruett, at the Knipling-Bushland U.S. Livestock Insects
Research Laboratory in Kerrville, Texas, are finding ways to
identify pesticide resistance in cattle fever ticks.
They have identified two independent mechanisms by which ticks become resistant to
pyrethroids. They've found one strain of resistant Mexican tick possessing a gene that
produces a large amount of a specific esterase protein, called CzEst9, which is involved in the
breakdown of pyrethroids.
The protein's name reflects the Mexican city of Coatzacoalcos, where Mexican scientists
originally collected these ticks. Pruett isolated CzEst9 from this strain of tick, which is reared
at ARS' quarantine facility in Mission, Texas. Pruett's work dovetailed with subsequent studies
in which Guerrero cloned the CzEst9 gene. Together, Guerrero and Pruett are working on a
quick test to measure the amount of CzEst9 in ticks as an indicator of resistance to pyrethroids.
Guerrero has already devised a rapid test for pyrethroid resistance. A tick larva is squashed in
a tube to extract its DNA, which is then analyzed by polymerase chain reaction followed by gel
electrophoresis. A diagnostic band on the gel, produced by resistant ticks, indicates the
presence of a DNA mutation responsible for conferring pyrethroid resistance.
Though widespread, pyrethroid resistance is not ubiquitous in Mexico. So pyrethroids can still
play a role in killing ticks that are resistant to organophosphates, like coumaphos.
At the border, it takes at least 6 weeks to test ticks for coumaphos resistance, because many
live tick larvae are needed. Pruett has adapted a faster laboratory test that uses color to
distinguish coumaphos-resistant ticks from nonresistant ones. This test takes only a day to
complete and can be performed on either crushed tick larvae or a dissected adult tick brain. If
the tick is resistant to coumaphos, the medium in the test vial turns yellow; if not, it stays clear.
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Meanwhile, Guerrero is striving to develop a field detection kit to identify resistant Mexican
ticks. "Someday we hope to have a laboratory in a suitcase for identifying resistant tick
strains in the field, so that we won't need to transport them or rear them in a lab," he says.—
By Linda McGraw, formerly with ARS.
This research is part of Arthropod Pests of Animals and Humans, an ARS National Program
(#104) described on the World Wide Web at http://www.nps.ars.usda.gov.
Felix D. Guerrero and John H. Pruett are at the Knipling-Bushland U.S. Livestock Insects
Research Laboratory, 2700 Fredericksburg Rd., Kerrville, TX 78028-9184, phone (830) 7920308, fax (830) 792-0314.
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Monitoring and Thresholds for Ticks
Periodic surveys of potential or known tick habitats can reveal the presence of low-level tick
infestations. This permits the application of management procedures to prevent or retard
further population increase. Monitoring techniques that have proven effective (Gladney 1978)
are as follows:
Examination of personnel for attached ticks. A volunteer wearing protective clothing walks
through each sample site and is then inspected. Ticks attached to or walking on the collector's
clothing and skin are collected in 70% ethanol for later identification and counting. Careful
inspection is necessary to prevent the attachment of unnoticed ticks and possible disease
transmission to the collector. Collections can be standardized in relation to time, distance, or
area units covered during sampling.
Dragging/flagging. Done by dragging a white cloth over relatively open ground or "flagging"
low-level vegetation (i.e., moving the cloth in a waving motion over and through vegetation) in
densely brushy ground. Ticks that are questing for passing hosts cling to the cloth and can be
removed for identification and counting. The "drag" consists of a 1 yd2 piece of white crib
bedding or corduroy material hemmed on all edges, weighted at one end, and attached to a
wooden pole at the opposite end. A rope attached to the two ends of the pole allows the device
to be dragged along the ground. Alternatively, the pole can be gripped at one end so that the
cloth hangs vertically downwards, and the device used to flag vegetation. Dragging or flagging
success depends upon the degree of contact between the cloth and ground or vegetation
surface.
Useful drag techniques are described by Gladney (1978). The selection of sampling sites may
have significant effects on the success of the sampling effort. Sampling sites should reflect
favored tick habitats for best success. Sampling should be done under conditions that favor
tick presence and activity (e.g., when vegetation is not wet and when ambient temperature is
above 50°F).
Dry-ice traps
This has been proven to be the most efficient method of tick collection. It is non-destructive to
host animals, does not require a human as an "attractant", and gives more reproducible results
than dragging. However, the traps need to be kept in the field for several hours (preferably
overnight) for best results. Dry ice is available at ice cream and beverage stores. The basic
principle is to use carbon dioxide vaporizing from the dry ice to attract ticks onto a white cloth
panel on which they are easily visible and can be removed periodically (if the traps are set out
for a limited time under periodic monitoring), or onto a platform lined with double- sided sticky
tape on which they get trapped (if the traps are set out overnight). Information on trap designs
can be obtained from Garcia (1965), Gladney (1978), and Mount and Dunn (1983).
Trapping small animal hosts
Small mammals such as rodents and insectivores can be live-trapped at selected sampling
sites, with traps set out in grids or line transects. Trapped animals are anesthetized and
searched thoroughly for attached ticks, which are removed using fine forceps. Removed ticks
can be stored in 70% ethanol pending identification and counting. The animal host is released
at the site of capture after recovery from anesthesia. Gloves should be worn throughout all
animal and tick handling operations. A veterinarian or qualified technician should be consulted
on the proper usage of anesthetics administered to trapped animals.
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Sampling sites for monitoring ticks should be selected in areas favoring ticks or are likely to
receive heavy human visitation. A conscientious monitoring program is the basis of effective
integrated pest management.
Regular surveys should be done at all sites where ticks have been reported by staff or visitors
and at other locations that appear to be favorable tick habitats. Complete and accurate records
of sampling sites and methods must be kept so that the progress of tick populations and the
effect of control measures can be gauged. After collecting the ticks, store them in rubbing
alcohol or freeze in a plastic container to preserve them.
Threshold for Ticks
Mount (1981) proposed an arbitrary tolerance threshold of one tick/dry-ice sample, based on
several years of study in recreational areas in Oklahoma. Mount and Dunn (1983)
recommended that a count of 0.65 ticks per one hour of CO 2 exposure (dry-ice traps) be
considered the economic threshold in lone star tick management (equivalent to one tick per
visitor per day, based on the assumption that most human visitors to recreational areas will not
spend more than one hour per day in tick habitats).
This value may not be applicable to your particular situation and a suitable threshold level can
be established by conducting regular CO2 surveys and plotting tick counts against the numbers
of tick bite complaints received. This will permit the selection of a complaint threshold level for
each site surveyed. Treatment should be conducted to keep tick populations below the
selected threshold; a lower "action" level should be selected to trigger treatment programs.
The same technique is applicable to other species of ticks as well.
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Disease Control Methods
Treatment with Chemical Pesticide Against Ticks
Synthetic chemical pesticides specific for ticks (= acaricide) are suspended in water for
application to the hair coat of domestic animals. Cattle can be immersed in dip-baths containing
15,000 liters of dipwash, or soaked using a pressurized spray-race made of metal tubing and
nozzles. Sheep can be treated in smaller dips or showers. Acaricides can be applied to dogs
in watery shampoo formulations. Acaricide active ingredients are usually soluble in oil. This
makes them suitable for concentrated oily formulations which spread from a pour-on applicator
over the hair coat. Alternatively some acaricides are incorporated in polyvinylchoride plastic
ear tags for cattle, or collars for dogs.
Modern acaricides belong to the general classes of organophosphates (example
chlorfenvinphos), formamidines (example amitraz), synthetic pyrethroids (example
flumenthrin), phenylpyrazoles (example fipronil) and benzylphenyl ureas (example fluazuron).
When correctly applied they can be highly effective. Problems with acaricides are: danger of
acute poisoning of treated animals and human staff; residues contaminating meat and milk;
environmental contamination especially water sources; resistance that ticks acquire to
acaricides; and cost of application. Cost and contamination can be reduced by seasonal timing
of application (= strategic treatment) based on ecological knowledge. Prediction of best times
for treatment can be made using computerized models of the population dynamics of ticks.
Farmers lacking sufficient cash to purchase manufactured synthetic acaricides often use
various herbal treatments, locally available. Nicotine as treated tobacco leaf is an example, but
such unregistered preparations require careful use to avoid poisoning or skin damage.
Biological Methods Against Ticks
Breeding for resistant cattle has been successful for their ability to acquire strong immune
resistance to Rhipicephalus microplus following natural exposure to these ticks. Commercial
breeds of cattle (examples: Australian Friesian Sahiwal and Australian Milking Zebu) are
successful in the relevant environment. There are only a few commercial breeds of tick
resistant cattle available.
For farms infested with R.microplus in Australia and South America there is scope for rotation
of pasture to kill the questing larvae by starvation and desiccation. However, farmers find the
priority to provide their stock with good feed often conflicts with such controls. Ticks affecting
dogs and other companion animals around private houses can be reduced by clearing of
vegetation and leaf litter, mowing grass short, and fencing out deer and other wild animals that
bring in ticks.
Drug Treatment Against Microbes
Antibiotics with efficacy against bacterial pathogens transmitted by ticks include: tetracycline,
penicillin and doxicycline. Against Babesia protozoa there are imidocarb and diminazine, both
of which can be used to treat patent clinical infections. Against Theileria there are parvaquone
and halofuginone, both effective for clinical cases. These drugs are usually administered to
treat diagnosed cases but the timing of treatment then becomes critical. Problems with drug
treatment include the development of resistance by the microbes, and cost. Also treatment
does not necessarily fully clear infections and this may lead to persistent sub-clinical infections
which remain infective to more ticks (= carrier infections); this may be considered unsafe in
some situations.
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Vaccination Against Microbes and Ticks
Vaccination against An. marginale can be done using live strains of the cross-reactive An.
centrale. Vaccines are available on a commercial basis to immunize cattle against Babesia
bovis. This is made by serial infection of calves to attenuate the virulence of the strain of
Babesia, followed by splenectomy to produce many of the piroplasm stage in blood, which is
then bottled for use. The vaccine is delivered containing the live protozoa to induce immunity
without acute disease. Theileria annulata can be grown and attenuated in virulence by means
of infecting cell cultures with the schizont stage of the protozoan.
This is delivered as a frozen vaccine from which live parasites are thawed out before injection.
Vaccines are often highly effective but the live parasite vaccines have problems of potential
contamination with other microbes and induction of a carrier state which may be unwanted.
Intensive attempts are being made to develop vaccines to control these diseases using
recombinant DNA technique to synthesize the relevant antigens. However, as with vaccines
against human malaria, they are currently proving difficult.
A commercial vaccine was developed in Australia against Rhipicephalus microplus. It acts
against a glycoprotein molecule that is exposed on the outer membrane of digestive cells of
the gut of feeding ticks. This molecule is synthesized using recombinant DNA technique to
make the antigen of the vaccine. Vaccinated cattle develop antibodies circulating in their blood.
When the R. microplus female ticks engorge with blood the antibody reacts with the natural
antigen in their guts so strongly that digestion is disrupted and the reproductive rate of the ticks
is reduced. This vaccine is manufactured in Australia and a closely similar vaccine is
manufactured in Cuba.
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Summary

TICK FEEDING DIAGRAM
When feeding, ticks make a small hole in the skin, attach themselves with a modification of
one of the mouthparts which has teeth that curve backwards, and insert barbed piercing
mouthparts to remove blood.
The presence of ticks is annoying to dogs and humans. Heavy continuous infestations on dogs
cause irritation and loss of vitality. Pulling ticks off the host may leave a running wound which
may become infected because of their type of attachment.
The brown dog tick is not a vector of human disease, but it is capable of transmitting canine
piroplasmosis among dogs.
The American dog tick may carry Rocky Mountain spotted fever, tularemia, and other diseases
from animals to people. Dogs are not affected by these diseases, but people have become
infected by picking ticks from dogs. People living in areas where these wood ticks occur should
inspect themselves several times a day. Early removal is important since disease organisms
are not transferred until the tick has fed for several hours.
The American dog tick is also known to cause paralysis in dogs and children where ticks attach
at the base of the skull or along the spinal column. Paralysis is caused by a toxic secretion
produced by the feeding tick. When the tick is removed, recovery is rapid, usually within 8
hours. Sensitized animals may become paralyzed by tick attachment anywhere on the body.
Deer ticks - also referred to as ‘black-legged’ ticks - are the only ticks that transmit Lyme
disease.
Lyme disease is caused by the organism called Borrelia burgdorferi.
Immature ticks called ‘nymphs’ pick up the organism from infected rodents (i.e., mice,
chipmunks and others). Deer play an important role in maintaining the tick population.
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Deer ticks are generally found in humid environments such as leaf litter, overgrown vegetation
and wooded areas.
Deer ticks don’t jump, fly or drop from trees; you must brush against or otherwise come in
direct contact with them.
Not all ticks are infected - about 20% of nymphal ticks and 40%
of adults are carriers.
In most cases, 48 hours of attachment to humans is needed
before a tick can transmit the organism that causes Lyme
disease.
Frequent tick checks are an essential piece of Lyme prevention;
In fact, if an attached tick is found and removed, the chances of
developing Lyme disease are just 1 - 3%.
Nymphs - which cause most Lyme disease cases— are most
active in late spring and early summer; however, adult ticks are
active from October through April, whenever temperatures rise
above 100°F.
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Topic 3 - Dangers of Ticks Section Post Quiz
Answers are found behind the Glossary in the rear of this course
Fill-in-the-blank
Paralysis
1. Ticks may cause paralysis in humans that is reversible when the ticks are removed.
Symptoms include paralysis of the arms and legs, followed by a general paralysis which can
be fatal if not reversed. The victim may recover completely within a few hours of the removal
of the tick. The paralysis may be caused by a __________transmitted to humans when a tick
feeds.
2. The onset of Lyme disease is usually characterized by the development of a large, red rash
which may develop a characteristic clear central area ("___________"), one to two weeks after
a tick bite, often in the area around the puncture. Other symptoms include joint pains, flu-like
symptoms, and neurological or cardiac problems.
3. CTF is caused by the Colorado tick fever virus which is a member of the Coltivirus genera
and is an ___________or arbovirus. As an arbovirus this virus is maintained in nature in cycles
involving arthropod vectors and susceptible vertebrate hosts.
4. Classically, symptoms of CTF appear abruptly, with initial features including high fever,
chills, joint and muscle pains, severe headache, ocular pain, conjunctival injection, nausea,
and occasional vomiting. Fever, headache, lumbar pain, aching in the extremities, and
anorexia may continue for a few days followed by a time of feeling better and then a relapse
with symptoms reoccurring again for 2 or 3 days. In the vast majority of cases the illness is
mild-to-severe. But can be very severe in cases involving children and have even required
hospitalization. Complications with this disease have included aseptic meningitis, encephalitis,
and_______________, but these are rare.
5. Another important tick-borne disease is endemic relapsing fever. This disease is limited to
the western states and is caused by a spirochaete carried by certain ticks in the genus
Ornithodorus. These ticks are found on__________________.
6. Human ehrlichiosis due to Ehrlichia chaffeensis was first described in 1987. The disease
occurs primarily in the southeastern and south central regions of the country and is primarily
transmitted by the______________________.
7. Rocky Mountain spotted fever (RMSF) is a tickborne disease caused by the bacterium
Rickettsia rickettsii. This organism is a cause of potentially fatal human illness in North and
South America, and is transmitted to humans by the bite of infected tick species. In the United
States, these include the_____________________, Rocky Mountain wood tick (Dermacentor
andersoni), and brown dog tick (Rhipicephalus sanguineus).
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8. The initial symptoms of tick-borne SFGR infections generally include fever, headache,
fatigue, and muscle aches. A maculopapular or petechial rash may be present, and frequently
a distinctive eschar (blackened or crusted skin) may develop at the site of a tick bite. Multiple
____________may be present if more than one tick bite occurred. The observance of an
eschar at the site of tick bite may provide the clinician with a diagnostic clue that can help
differentiate the infection from RMSF, although eschars may also be rarely reported with R.
rickettsii infection. The severity of illness may vary depending on the species.
9. Q fever is a zoonotic disease caused by_________________, a species of bacteria that is
distributed globally. In 1999, Q fever became a notifiable disease in the United States but
reporting is not required in many other countries. Because the disease is underreported,
scientists cannot reliably assess how many cases of Q fever have actually occurred
worldwide. Many human infections are unapparent.
Dry-ice traps
10. This has been proven to be the most efficient method of tick collection. It is nondestructive to host animals, does not require a human as an "attractant", and gives more
reproducible results than_________.
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Other Blood Feeding Insects
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HOUSE/DUST MITE
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MITE ANATOMY
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HARVEST MITE
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Topic 4 – Related Blood Feeding Pests
Topic 4 - Section Focus
You will learn the basics related blood-feeding pests (not including mosquitoes, deer flies, and
horseflies). At the end of this section, you will be able to understand various and commonly
found blood-feeding insects. You will learn about the insect’s family class, genera, life cycle
and related subjects. There is a post quiz at the end of this section to review your
comprehension and a final examination in the Assignment for your contact hours.
Topic 4 – Scope/Background
Blood-feeding bugs, or bugs that feed on human blood or spread disease in human blood,
are parasites that often prefer warm-blooded, mammalian hosts, including people and their
pets. For some people, the bites of these insects that feed on blood can leave behind itchy
and irritating marks. Worse, some can transmit disease pathogens. Mites, Bedbugs, Chiggers,
Kissing bugs and related insects are considered blood-feeding pests.

Alphabetical Order
Assassin Bugs - Reduviidae Family- Beneficial Insect
Assassin bugs are a large group of insects in the family Reduviidae. There are well over 155
different species of assassin bugs, and they are all joined by one specific characteristic: these
insects are equipped with a curved, pointed mouthpart known as a “proboscis.” Their
proboscis’ are used to stab and kill prey, and can be used to defend themselves from predators
as well.
Are Assassin bugs and Kissing bugs the same insect? Hard to tell at times.
Officially the Assassin bug is a beneficial insect and the Kissing Bug is a pest. But these “true
bugs” are very difficult to tell apart and most consider these two different species to be one
bug.

ASSASSIN BUG
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These insects are surprisingly adept predators, and spend much of their time hunting for food.
Social behavior depends heavily on the species, some are solitary, some live in groups, and
some congregate in hiding places. The same goes for reproduction, some species reproduce
singly, while other congregate in large groups.
Reproduction of the Assassin Bug
After breeding, females lay clumps of fertilized eggs, usually onto a leaf or stem of a plant. The
baby bugs, called “nymphs,” look like tiny versions of the adults at birth. The nymphs are born
without wings, and go through metamorphosis before reaching sexual maturity and gaining
wings. The incubation time of eggs, and development time of nymphs, varies greatly between
species.

KISSING BUG
But not all insects vaguely resembling the photos you might see in pesticide or insect control
manuals are kissing bugs. In fact, there are over 38,000 different kinds of insects in the “true
bugs” suborder to which kissing bugs belong.

ASSASSIN BUG
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Bat Bugs
If you find a bed bug in an unusual location, it is probably a bat bug. Bat bugs ̶ so named
because they are often found in, and around, bat nests ̶ in attics, under roofing, in caves, and
abandoned buildings ̶ are among the most commonly misidentified bugs, in part because they
are of the family Cimex pilosellus, which is related to the previously mentioned Cimex
lectularius family. And, like bed bugs, they are parasites, feeding on the blood of other bats,
although they will target human beings (or pets) if the opportunity presents itself!

“Bat bugs and bed bugs look almost identical in body shape and color. The most useful
identifying feature is their hair; a bat bug has longer hairs on their upper thorax than those of
a bed bug.”
One final, but important point: Not only is it sometimes difficult to distinguish bed bug bites from
those of bat bugs, but the same is true of scabies.
Oftentimes, bat bug infestations take homeowners by surprise, causing alarm when bites are
discovered. Small blood stains on furniture or bedsheets can indicate their presence, as the
pests are easy to crush unknowingly.
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Behavior, Diet & Habitat
Mammal blood, preferably from bats, is the primary food source for bat bugs. As a result, the
pests typically travel on the skin of bats and populate their roosting sites. When overwintering
bats depart, they leave these ectoparasites behind.
Blood-starved bat bugs then migrate into homes, gathering in bedrooms and living rooms. The
pests often lurk within carpeting and furniture for extended periods, as they can survive for
over a year without feeding. In addition to bats, bat bugs will feed on humans, dogs, and cats.
The pests will even latch onto mice and rats, providing a convenient method of entry into
kitchens or basements.
Bites
Bat bug bites are nearly painless, but leave inflamed marks on the skin. Redness, itching, and
swelling may occur at bite sites, but bat bugs cannot transfer disease to humans. However, it's
still disturbing to find these parasites within the home, especially because they're so often
confused with their difficult-to-control relatives, bed bugs.

Review Bed Bug Section for control treatments.
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Carpet Beetles
Given their taste for carpets (hence the name), carpet beetles are more akin to clothes moths
than bed bugs, since they do not feed on human blood. Rather, they prefer such things as
wool, fur, felt, silk, feathers, skins, and even leather! These contain keratin, which is a fibrous
animal protein upon which carpet beetle larvae are able to subsist. Carpet beetles are common
in dwellings, and their damage is often mistaken for that of clothes moths. The adults are small
(1/16 to 1/8-inch), oval-shaped beetles ranging in color from black- to various ‘mottled’ patterns
of white, brown, yellow and orange. Adult carpet beetles feed on flower pollen and do not
damage woolens and other fabrics. In springtime, they often appear on windowsills, suggesting
an infestation may be present inside the home. Female beetles lay about 50-100 eggs on or
near vulnerable materials. While some breeding sites may be obvious (e.g., a wool rug stored
in a closet), others can be subtle—for example, accumulations of pet hair associated with
baseboards, air vents and ducts.

CARPET BEETLE
LOOKS LIKE A BARK BEETLE-IP BEETLE
According to a specialist at the University of California Agriculture and Natural Resources:
“The adults are small (1/16 to 1/8-inch), oval-shaped beetles ranging in color from black- to
various ‘mottled’ patterns of white, brown, yellow and orange. . . . [They] can also thrive on lint,
hair, and debris accumulating under baseboards and inside floor vents and ducts.”
The eggs of the carpet beetle can usually be found in air ducts, closets, under furniture, or
under baseboards.
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Bed Bugs Sub-Section

Cimicidae or bed bugs (sometimes bedbugs), are small parasitic insects. The most common
type is Cimex lectularius. The term usually refers to species that prefer to feed on human blood.
All insects in this family live by feeding exclusively on the blood of warm-blooded animals and
humans. I have seen children with a terrible rash and in closer examination, it was bed bug
bites and they parent don’t care. They need to recognize that they are next and they have it
coming. Bed bug treatment is a money maker, but it costs the homeowner much more,
because they need to either boil, steam, seal everything in boiling water or throw it away to get
these dudes under control. I was at a home that had all new carpet and furniture and the next
month they had to replace everything, it’s not right to throw good stuff away.







The typical life span of a bed bug is about 12 to 18 months. Almost impossible to kill
in one treatment. It is easier to treat scorpions than bed bugs. Always follow the
manufacturer’s instructors/label.
Bed bugs are able to live for several months without feeding on a host. The will live in
wall voids, head boards, screw holes, unwashed underwear and mirror backs.
Female bed bugs can lay up to 300 eggs over their lifetime. They will lay them inside
your skin.
Bed bugs eggs hatch within 2 weeks and takes about another 3 to 10 weeks to reach
maturity depending upon the temperature and availability of food. You have to
hammer these nasty creatures. It may take three treatments and throwing out
everything, furniture, clothes, stuffed toys, beds) in the room to get a hold on the
problem.
Bed bugs are not known to carry disease but their bites can cause allergic reactions
in some people. This stuff is spreading like wildfire and it very costly to treat.
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Generally, these nasty bugs are most active at night though they are not strictly nocturnal. I’ve
seen them in the day, but it is rare. Their referred habitat includes infesting beds or other
common areas where people may sleep. I have found them in chairs and clothing and the
trend is this is getting worse every day. Adult bed bugs are 1/8 inch long (or the size of an
apple seed) and have flat rusty-brown-colored oval shaped bodies. However after feeding on
a blood meal, their bodies can swell to a deeper red brown and up to 3/8 inch long. All bed
bugs including newly hatched nymphs can be seen with the naked human eye.
Bedbugs have feasted on sleeping humans for thousands of years. After World War II, they
were eradicated from most developed nations with the use of DDT. This pesticide has since
been banned because it's so toxic to the environment, now there is nothing stopping bed bugs
from attacking humans but applicators.
Spurred perhaps by increases in international travel, bedbugs are becoming a problem once
again. The risk of encountering bedbugs increases if the customer spends time in places with
high turnovers of night-time guests — such as hotels, hospitals or homeless shelters.
Dwellings can become infested with bed bugs in a variety of ways, from:
 Bugs and eggs that "hitchhiked in" on pets, or on clothing and luggage.
 Infested items (such as furniture or clothing) brought in.
 Nearby dwellings or infested items, if there are easy routes (through duct work or false
ceilings).
 Wild animals (such as bats or birds).
 People visiting from a source of infestation; bed bugs, like roaches, are transferred by
clothing, luggage, or a person's body.

BED BUGS AND SIMILAR PESTS PERFER TO HIDE IN THE BED SEAM
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BED BUG
Life Stages
Adult bed bugs are reddish-brown, flattened, oval and wingless. Bed bugs have microscopic
hairs that give them a banded appearance. Newly hatched nymphs are translucent, lighter in
color and become browner as they molt and reach maturity. Bed bugs may be mistaken for
other insects such as booklice and carpet beetles, or vice-versa.
Bed bugs use pheromones and kairomones to communicate regarding nesting locations,
feeding and reproduction. The life span of bed bugs varies by species and is also dependent
on feeding. Bed bugs can survive a wide range of temperatures and atmospheric compositions.
Below 16.1 °C (61.0 °F), adults enter semi-hibernation and can survive longer.
Bed bugs have six life stages (five immature and an adult stage). They will shed their skins
through a molting process (ecdysis) throughout multiple stages of their lives. The discarded
outer shells look like clear, empty exoskeletons of the bugs themselves. Bed bugs must molt
six times before becoming fertile adults.
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BED BUG (MALE)
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Dealing with Bed Bugs and Ticks
Step 1 Prepare the Treatment area: Pre-treatment Procedures
 Reduce clutter to make inspection easier.
 Personal items (stuffed animals, soft toys, and blankets) should be removed, cleaned
with a vacuum cleaner, and bagged in plastic for a couple of days with Nuvan Strips if
infestation is severe. You can also bag your laptops, phones, radios in a bag as well.
The insecticide in the Nuvan strips will not harm these items and is a non-residual, so
you don't have to launder these items after using the Nuvan strips.
 If you dismantle the bed frames, you may expose additional bedbug hiding sites.
 Remove drawers from desks and dressers and turn furniture over, if possible, to
inspect and clean all hiding spots.
 Stand up the box spring and shine a flashlight through the gauze fabric to expose bed
bugs. If the fabric is torn (possible hiding place), remove fabric to prepare for
spraying.
 Caulk and seal all holes where pipes and wires penetrate walls and floor, and fill
cracks around baseboards and moldings to further reduce harborages.
 Since infested garments and bed linen can't be treated with insecticide they will need
to be laundered in hot water (120°F minimum). If washing is not available, sometimes
heating the garments or bed linen for several minutes in clothes dryer may work.
 Thoroughly clean the infested rooms. Scrub infested surfaces with a stiff brush to
dislodge eggs.
 Vacuum in area of bed bug harborages with a vacuum attachment. Vacuum along
baseboards, nearby furniture, bed stands, rails, headboards, footboards, bed seams,
tufts, buttons, edges of the bedding as well as the edges of the carpets(particularly
along the tack strips) are key areas to vacuum. A good vacuum cleaning job may
remove particles from cracks and crevices to encourage greater insecticide
penetration.
 Discard vacuum cleaner bag in a sealed plastic bag when finished.
 Caulk cracks and crevices in the building exterior and also repair or screen openings
to exclude birds, bats, and rodents that can serve as alternate hosts for bed bugs.
 Tick dip the dog and cat.
2. Inspect: Look for the Bugs
To inspect well, it may be helpful to briefly understand Bed Bug Diet and Bedbug Habits
Because the bed bugs may be difficult to see with the naked eye, we recommend an
industrial powered magnifier and a flashlight.
Look also in your box springs, both top and bottom for any rips that might shelter these
bugs.
Inspection Check List:
 Cracks and crevices in head and foot boards, attached side railings and supports.
 Inspect mattresses top, sides and bottom. Check all buttons, seams and rips.
 Inspect electrical switch plates, pictures on walls, wall posters.
 Inspect cracks in plaster or seams in wall paper.
 Inspect electrical appliances-radios, phones, televisions, etc., looking in hiding places.
They hide everywhere and love items we would not consider for normal inspection.
 Inspect tack strips under wall-to-wall carpeting and behind baseboards.

219
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746



Inspect secondhand beds, bedding, and furniture. The newer better built mattresses do
not offer as much shelter and protection for the bed bugs to hide.

BED BUG EGGS
Controlling Bed Bug Infestations
Bed bugs are challenging pests to control. Managing a bed bug infestation is a difficult task
that requires removal or treatment of all infested material and follow-up monitoring to ensure
the infestation has been eliminated and does not return. Management will require employing
several non-chemical methods such as vacuuming, washing bedding at a high temperature,
using steam or heat treatment, and sealing up hiding places.
Insecticides may be required to eliminate serious infestations; however few active ingredients
are federally registered for bed bugs for over-the-counter use. At the professional control level,
there are more registered products; however, resistance among bed bug populations is
common, and low-level infestations are difficult to detect. There has been some success
combining chemical and nonchemical products with increased sanitation and habitat
modification.
Bed bugs hide in many tiny places, so inspections and treatments must be very thorough. In
most cases, it will be prudent to enlist the services of a professional pest control firm.
Experienced applicators know where to look for bed bugs, and have an assortment of
management tools at their disposal. Spray, dust, fog and spray again. Drill wall voids and
dust, spray and fog again. Rip the carpet out, spray, dust and fog again. Always follow the
manufacturer’s instructions. It is hard to get a hold on these dudes.
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Owners and occupants will need to assist the applicator in important ways. Affording access
for inspection and treatment is essential, and excess clutter should be removed. In some
cases, infested mattresses and box springs will need to be discarded. Since bed bugs can
disperse throughout a building, it also may be necessary to inspect adjoining rooms and
apartments. Bed bugs hide like cockroaches. They also like outlet boxes and where electrical
wires enter clocks and lights.
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Insecticides may be applied as liquids directly to cracks, crevices, bed frames, baseboards, or
similar sites or they may be applied as dusts in cracks and crevices. Pesticides (depending
upon the label and your State) are not generally applied to mattresses or bedding because of
risk to people.
Liquid insecticide formulations include:
 Products containing the botanical insecticide pyrethrin, which gives quick knockdown
but little long-term control;
 Various synthetic pyrethroid products (cyhalothrin, bifenthrin, deltamethrin, and
permethrin); and
 Newer types of products including the pyrrole insecticide chlorfenapyr (Phantom) and
the insect growth regulator hydroprene (Gentrol), which cause sterility in adults.
There is growing interest in the last two products, because some bed bug populations have
developed resistance to pyrethroid insecticides and no longer can be effectively controlled by
them. However, both newer products take up to several days to be effective.
Insecticides applied as dusts cling to the pest’s cuticle, wearing away the insect’s protective
wax covering or poisoning the insect when it grooms itself. Several dust products used in bed
bug management include boric acid, diatomaceous earth, fumed silica, and formulations of
pyrethroids. These materials can provide long-term control as part of an integrated program if
they are placed in out of-the-way places—such as under baseboards or in wall voids—that
don’t get wet.

Always follow your chemical manufacturer’s instructions when mixing or spraying product.
Always wear proper PPE and drink lots of water. Take those extra seconds and be safe.
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Pyrethroids
To mimic the insecticidal activity of the natural compound pyrethrum another class of
pesticides, pyrethroid pesticides, has been developed. These are non-persistent, which is a
sodium channel modulators, and are much less acutely toxic than organophosphates and
carbamates. Compounds in this group are often applied against household pests.
The pyrethroids are a large family of modern synthetic insecticides similar to the naturally
derived botanical pyrethrins. They are highly repellent to MOST INSECTS AND ESPECIALLY
ticks and mites, which may contribute to the effectiveness of the termiticide barrier. They have
been modified to increase their stability in the natural environment. They are widely used in
agriculture, homes, and gardens. Some examples are bifenthrin, cyfluthrin, cypermethrin,
deltamethrin, and permethrin. They may be applied alone or in combination with other
insecticides. Pyrethroids are formulated as emusifiable concentrates (EC), wettable powders
(WP), granulars (G), and aerosols. Certain pyrethroids exhibit striking neurotoxicity in
laboratory animals when administered by intravenous injection, and some are toxic by the oral
route. Systemic toxicity by inhalation and dermal absorption are low, however—there have
been very few systemic poisonings of humans by pyrethroids. Though limited absorption may
account for the low toxicity of some pyrethroids, rapid biodegradation by mammalian liver
enzymes (ester hydrolysis and oxidation) is probably the major factor responsible. This course
contains pesticide recommendations that are subject to change at any time. These
recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide
being used. Due to constantly changing labels and product registration, some of the
recommendations given in this writing may no longer be legal by the time you read them. If
any information in these recommendations disagrees with the label, the recommendation must
be disregarded. No endorsement is intended for products mentioned, nor is criticism meant for
products not mentioned. The author and Technical Learning College (TLC) assume no liability
resulting from the use of these recommendations.
Most pyrethroid metabolites are promptly excreted, at least in part, by the kidney. In response
to dermal exposure, some persons may experience a skin sensitivity called paresthesia. The
symptoms are similar to sunburn sensation of the face and especially the eyelids.
Sweating, exposure to sun or heat, and application of water aggravate the disagreeable
sensations. This is a temporary effect that dissipates within 24 hours. For first aid, wash with
soap and water to remove as much residue as possible, and then apply a vitamin E oil
preparation or cream to the affected area. Paresthesia is caused more by pyrethroids whose
chemical makeup includes cyano- groups: fenvalerate, cypermethrin, and fluvalinate. In
addition to protecting themselves from future exposure, persons who have experienced
paresthesia should choose a pyrethroid with a different active ingredient, as well as a wettable
powder or microencapsulated formulation.
About These Pesticides
Pyrethrins and pyrethroids are insecticides included in over 3,500 registered products, many
of which are used widely in and around households, including on pets, in mosquito and tick
control, and in agriculture. The use of pyrethrins and pyrethroids has increased during the past
decade with the declining use of organophosphate pesticides, which are more acutely toxic to
birds and mammals than the pyrethroids. This change to less acutely toxic pesticides, while
generally beneficial, has introduced certain new issues.
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For example, residential uses of pyrethrins and pyrethroids may result in urban runoff,
potentially exposing aquatic life to harmful levels in water and sediment.
Pyrethrins are botanical insecticides derived from chrysanthemum flowers most commonly
found in Australia and Africa. They work by altering nerve function, which causes paralysis in
target insect pests, eventually resulting in death.
Pyrethroids are synthetic chemical insecticides whose chemical structures are adapted from
the chemical structures of the pyrethrins and act in a similar manner to pyrethrins. Pyrethroids
are modified to increase their stability in sunlight.
Most pyrethrins and some pyrethroid products are formulated with synergists, such as
piperonyl butoxide and MGK-264, to enhance the pesticidal properties of the product. These
synergists have no pesticidal effects of their own but enhance the effectiveness of other
chemicals.
* Pyrethrins, a single pesticide active ingredient, contain six components that have insecticidal
activity:
pyrethrin 1, pyrethrin 2, cinerin 1, cinerin 2, jasmolin 1, and jasmolin 2
Pyrethroids include:
Allethrin stereoisomers, Bifenthrin, Beta-Cyfluthrin, Cyfluthrin, Cypermethrin, Cyphenothrin,
Deltamethrin, Esfenvalerate, Fenpropathrin, Tau-Fluvalinate, Lambda-Cyhalothrin, Gamma
Cyhalothrin, Imiprothrin, 1RS cis-Permethrin, Permethrin, Prallethrin, Resmethrin, Sumithrin
(d-phenothrin), Tefluthrin, Tetramethrin, Tralomethrin, and Zeta-Cypermethrin
Synergists include:
MGK-264 and Piperonyl butoxide
Permethrin
General Information
Permethrin is a broad-spectrum pyrethroid insecticide. It is available in dusts, emulsifiable
concentrates, smokes, ULV concentrates, and wettable-powder formulations.
The historical development of the synthetic pesticides called pyrethroids is based on the
pyrethrins, which are derived from chrysanthemums. Pyrethrins are a "natural" environmental
product that is of low toxicity to mammals. They are highly photolabile and degrade quickly in
sunlight, and the cost of reapplying them has limited their widespread agricultural use.
Pyrethroids have been synthesized to be similar to pyrethrins yet more stable in the
environment. Evidence suggests that they have a very large margin of safety when used as
directed by the label (Aldridge, 1990; Chen et al., 1991; Snodgrass, 1992).
Commercial pyrethroid products commonly use petroleum distillates as carriers. Some
commercial products also contain OP or carbamate insecticides because the rapid paralytic
effect of pyrethrins on insects ("quick knockdown") is not always lethal (Cheremisinoff and
King, 1994). Pyrethroids are formulated as emulsifiable concentrates, wettable powders,
granules, and concentrates for ULV application.
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Borates
“Borate” is a generic term for compounds containing the elements boron and oxygen. Boron
never occurs alone naturally but as calcium and sodium borate ores in several places in the
world.
Borax and other sodium borates are used in numerous products such as laundry additives,
eye drops, fertilizers, and insecticides. Though the mechanisms of toxicity are not fully
understood, boron is very toxic to insects and decay fungi that commonly damage wood in
structures. At low levels, however, boron is only minimally toxic, and perhaps beneficial, to
humans, other mammals, and growing plants. Use of borate-treated wood for construction of
homes and their wood-based contents appears to offer many advantages to today’s
environmentally sensitive world.
Unlike most other wood preservatives and organic insecticides that penetrate best in dry wood,
borates are diffusible chemicals—they penetrate unseasoned wood by diffusion, a natural
process. Wood moisture content and method and length of storage are the primary factors
affecting penetration by diffusion. Properly done, diffusion treatments permit deep penetration
of large timbers and refractory (difficult-to-treat) wood species that cannot be treated well by
pressure.
The diffusible property of borates can be manipulated in many ways; suitable application
methods range from complex automated industrial processes to simple brush or injection
treatments.
Application methods include momentary immersion by bulk dipping; pressure or combination
pressure/diffusion treatment; treatment of composite boards and laminated products by
treatment of the wood finish; hot and cold dip treatments and long soaking periods; spray or
brush-on treatments with borate slurries or pastes; and placement of fused borate rods in holes
drilled in wood already in use. This publication contains pesticide recommendations that are
subject to change at any time. These recommendations are provided only as a guide. It is
always the pesticide applicator's responsibility, by law, to read and follow all current label
directions for the specific pesticide being used.
Due to constantly changing labels and product registration, some of the recommendations
given in this writing may no longer be legal by the time you read them. If any information in
these recommendations disagrees with the label, the recommendation must be disregarded.
No endorsement is intended for products mentioned, nor is criticism meant for products not
mentioned. The author and Technical Learning College (TLC) assume no liability resulting from
the use of these recommendations.
These chemicals will slowly kill you as well. Bed bugs are tough to find and harder to kill, not
as difficult as scorpions. I believe a flamethrower would be more helpful at times than a
B&G. But this is a good money making service.
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Filling your dust blub, always wear a respirator. If not, you are slowly killing yourself as well
as Bed Bugs. Below, an unfed adult and the larger Bed Bug is a fed (blood meal) adult ready
to mate and lay her eggs in your skin. The cycle starts all over again and again. Some
applicators will not use foggers because foggers may spray the Bed Bugs, I say, hammer the
Bed Bugs on the return with everything you’ve got with foggers too.

BED BUG NYMPH
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It is up to your State pesticide agency and/or the pesticide instructions on how and where to
apply chemical to furniture. Pesticides (depending upon the label and your State) are not
generally applied to mattresses or bedding because of risk to people.
Bed bugs love the seams of fabric and will hide any and everywhere on furniture and in metal
fixtures. I have seen hundreds of bed bugs hide in a screw hole or in dirty underwear. I have
heard that boiling water will kill bed bugs but I prefer chemical treatment methods. I think we
will see a large increase of bed bugs and ticks in the near future. The problem with bed bugs
is the return or “call back” treatments.
Spend the extra time on your first treatment, make sure to dust the wall voids and switch plates
and behind mirrors. Spray the carpet and always follow the manufacturer’s instructions.
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Treatment
Treat all baseboards and furniture (Night Stand, Chests, Dressers, Couches and Chairs)
Bed Bug Treatment: Sprays and Dusts.
There are several products on the market that work well for bed bugs. Always check your State
and the label instructions to ensure proper treatment. These suggestions may not work in your
area.
Apply residual liquid, aerosol or dust residual insecticides such as Alpine PT Aerosol (PT
Alpine aerosol is effective against insecticide-resistant bed bugs). Cyzmic CS, Temprid SC,
Bedlam Insecticide Aerosol, Phantom Aerosol and Pyganic Dust. It is best to use a combination
of these products for application purposes. You can get these at discounted rates in be form
of kits at Bed Bug Kits. The kits have the residual insecticide with the dust and aerosols.
Cyzmic CS cannot be used on mattresses on box springs
Cyzmic CS Usage: Mix 12 ml. (about 1/2 oz.) (Measurements on the bottle) of Cyzmic CS with
one gallon of water (Remember to use what you mix-within 24 hours.) Adjust the spray pattern
to a mist by turning the nozzle. A low fine mist is best for most spraying, but you may need to
use a stream to get into some cracks and crevices. If you can't get into the cracks and crevices
use one of the aerosols described below with its crack and crevice tips to reach into these
areas. Always check your State and the label instructions to ensure proper treatment. These
suggestions may not work in your area.
Temprid SC can be used on mattresses and box springs
Temprid SC Usage: Mix 8 ml. (about 1/3 oz. measurements on the bottle) of Temprid SC with
one gallon of water (Remember to use what you mix-within 24 hours.) Adjust the spray pattern
to a mist by turning the nozzle. A low fine mist is best for most spraying, but you may need to
use a stream to get into some cracks and crevices. If you can't get into the cracks and crevices
use one of the aerosols described below with its crack and crevice tips to reach into these
areas. Always check your State and the label instructions to ensure proper treatment. These
suggestions may not work in your area.
Temprid SC controls bed bug populations that are resistant to pyrethroid insecticides. For
infested mattresses, remove linens and wash before reuse. Apply Temprid to tufts, seams,
folds, and edges until moist. Allow to dry before remaking bed. Do not spray bed linens. Apply
Temprid SC to bedsprings, box springs, and the interior of bed frames or headboards, including
all cracks and joints. Always check your State and the label instructions to ensure proper
treatment. These suggestions may not work in your area.
When bed bugs are found in upholstered furniture, apply only to the infested tufts, seams, folds
and edges, but do not apply to flat surfaces where prolonged human contact will occur. If bugs
heavily infest furniture (inside cushions and/or batting) apply a labeled insecticide dust or
consider fumigation.
Apply as a crack and crevice treatment to all baseboards, moldings, beneath floor coverings
and carpets, closets, shelves, curtains, furniture and picture frames that may provide
harborage to bed bugs.
Re-apply Temprid SC every 7 to 10 days, as needed, until infestation is eliminated. Aerosols
(Alpine PT or Bedlam)
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Usage: Simply attach the plastic tip to the aerosol can. Apply as a crack and crevice or spot
treatment where evidence of bed bugs occurs. This includes bed frames, box springs, inside
empty dressers, clothes closets, curtain rods, hollow spaces, carpet edges, high and low wall
moldings and wallpaper edges.
Spray liquid insecticides or aerosols:
 Spray around and under the bed and along the baseboards near the bed. After
removing the drawers from the furniture, the inside of the cabinetry should be sprayed
as well as the bottom and sides of the drawers. Do not treat the inside of the drawers.
If needed the clothes in the drawers should be removed and laundered.
 Spray around the inside of the closet, door frame and door.
 Spray molding at top and bottom of room. Spray around windows.
 Spray seams of drawers, both top and bottom. Spray dressers from below. Spray
where dressers touch the floor.
 Spray where bed touches floor, spray chairs and underneath chairs.
 Spray all baseboards, loose plaster, behind bed frames and headboards, beneath
beds and furniture, and bedsprings and bed frames. Do not apply to furniture
surfaces or mattresses where people will be laying or sitting. Infested bedding should
not be treated, but should be removed, placed in sealed plastic bags, and taken for
laundering and drying at high temperatures. Always check your State and the label
instructions to ensure proper treatment. These suggestions may not work in your
area.
Dust Usage: (Do not dust on top of moist insecticides)
Put dust into duster. Remove switch plates and electrical outlet covers and dust into the
openings. Dust any items hanging on the wall such as pictures with a small paint brush. Use a
small paint brush to paint dust in seams and around buttons of mattress. Use dust or aerosol
in all joints of the bed frame. If possible, disassemble bed frame and treat from all angles with
dust and aerosol.
After the mattress and box spring has been treated enclose both of these with Mattress Safe
Bed Bug Encasements. With these covers you can keep your bed and do not have to treat it
again. Always check your State and the label instructions to ensure proper treatment. These
suggestions may not work in your area.
Use a Bulb 4 Oz. Duster to really get into the cracks and crevices with the Pyganic Dust.
Another tool used for dusting would be a small paint brush or small makeup brush.
Put a small amount of dust on the tip of the brush, brushing into cracks and crevices.
Important! Do all of the treatments (as described above) 3 times, 10 days apart. Always check
your State and the label instructions to ensure proper treatment. These suggestions may not
work or be legal in your area.
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How to treat the mattress with insecticides:
Look carefully at the folds and seams of the mattress, the headboard, foot board (if present),
box spring/support platform, frame, headboard, etc. for bedbugs and treat this area after
vacuuming.
The following residual insecticides or dusts are labeled to spray or dust mattresses: Always
check your State and the label instructions to ensure proper treatment.
These suggestions may not work in your area.
 Pyganic Dust
 Bedlam Aerosols
 Temprid SC Insecticide
Dusts lasts longer, but the crack and crevice tips on the Phantom and Bedlams aerosols enable
you to get into the smallest cracks. It is a good idea to use both. Temprid SC may be used on
the duffs and seams of mattresses as well as a good residual sprayed in other recommended
treatment areas such as night stands, chests, dressers, couches and chairs.
Always check your State and the label instructions to ensure proper treatment.
suggestions may not work in your area.
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These

Chiggers Sub-Section
Larvae of chiggers, commonly called redbugs, attack humans and dogs during the larval stage.
These mites are distributed over approximately the eastern half of the country. They are most
common in the southern states where breeding may be continuous but frequently are abundant
during the summer in the more northern states with one to three generations per year. They
infest a variety of areas ranging from overgrown brush to well-kept lawns.
Adults overwinter in earthen cells in the soil, scavenge on decaying matter and emerge from
the soil in the spring to lay their eggs. These hatch into tiny, oval, orange-colored larvae that
normally feed on snakes, turtles, rabbits, birds and other wildlife. These larvae, barely visible
to the naked eye, are very active. When humans come in contact with infested vegetation, the
larvae swarm over the entire body and it might be several hours before they settle down to
feed. Their attack seems to be concentrated at points where the clothing is pressed against
the skin, such as under belts or garters.
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They attach, frequently near a hair follicle, by their mouthparts and first pair of appendages.
The mites inject a fluid that liquefies the immediately adjacent tissues, which are then ingested.
The surrounding tissues become hardened and, as feeding progresses, form a tiny tube
through which further liquefied tissue may be withdrawn. The larvae become fully fed in four
to six days when they drop off the host, leaving behind the tubes that have developed from the
feeding activity. The digestive fluid of the mites causes a severe itching and a definite
dermatitis. Itching may last for a week or more. Scratching these areas may lead to secondary
infection. After leaving the host, the larvae transform into nymphs and later into adults.
Neither of these forms attacks humans or other animals. Both feed on vegetable matter.
Chiggers are not associated with disease transmission in the U.S.
Itch Mite (Sarcoptes scabiei). This mite causes scabies or itch in humans and is parasitic on
dogs, pigs, horses and sheep. There are several closely related forms on animals that may
sometimes transfer to humans, but usually close
contact is required. Favored sites are in the skin
between the fingers, the folds at the wrists, at the bend
of the elbow or knee, and under the breasts. Crowded
conditions encourage the spread of scabies
infestations. The female mite cuts into the skin, makes a
burrow under the skin and lays eggs. The larvae return
to the surface of the skin to molt, and the nymphal and
adult stages then live on the surface. Unnoticed at first
in newly infested people, sensitivity and itching build up
at the end of the first month of infestation.
Follicle Mite (Demodex folliculorum). This mite is found
in the skin pores of humans, especially around the nose
and eyelids. It is likely that most people harbor this
species. The mite is entirely parasitic, spending the entire
life cycle on the host.
House Dust Mite (Dermatophagoides spp.). House
dust mites can be a problem in any building occupied
on a regular basis. They are generally found in
mattresses, pillows, overstuffed furniture, rugs, floors or
other protected places where people sleep or sit for
long periods.
They require a damp environment and are often found
in floors where moist air may enter a room. Eggs are laid singly and the life cycle takes about
a month. Adults live for one to three months, feeding on a variety of foods including dog food,
cereals, yeast and especially the scaling of the skin of humans and their pets. In some
sensitive people, they cause an allergic reaction.
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Detection
Survey methods vary with the habits of the species being
investigated. Various household ectoparasites can generally
be found in structures.
To survey for chigger mites, use 12-inch squares of black or
white paper placed on the ground for one to five minutes at
intervals of 100 feet, perhaps, throughout the area, or in
400x400-foot grids. Count and record the number of mites
aggregating at the upper edge of the squares. Collect the mites
with a fine-pointed brush and vials of alcohol for later
identification. Use Berlese funnels to collect flour and grain
mites and other free-ranging species, such as bird mites in
nesting material.
Estimates of chigger, bird, and rodent mite population
densities can be based on data gathered by stunning or killing
the ectoparasites (with ether or chloroform) on dead or trapped
animals, and combing (or beating) the parasites into a white
enameled pan or picking them off with forceps. Alternatively,
live hosts in cages with hardware cloth bottoms can be placed
so that mites will drop into a pan of water after engorging, or the ectoparasites can be floated
from a dead animal by immersion in water containing detergent and then collected on filter
paper. Scabies mites are detected by making skin scrapings for microscopic examination.

SARCOPTES SCABEI
BURROWING AND LAYING EGGS IN HUMAN SKIN DIAGRAM
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Chigger Control
Do not attempt control for the scabies (human itch) mite. This pest is controlled by laundering
bedding and underwear and use of pesticide ointments prescribed by a physician. These may
be recommended for application from the neck down for all family members.
For mites that migrate from bird nests or coops, remove the nests or caulk to exclude mite
movement into dwellings. Wear protective clothing (gloves, eyeglasses, etc.) to prevent mites
and nest debris from contaminating workers.
Apply approved pesticide sprays or dusts indoors to cracks and crevices near or leading to
mite sources, and outside at nest areas. Habitat alteration to remove birds from nest areas
coupled with pesticide application should immediately eliminate the problem.

Chigger Mites
For chigger mites, avoid infested locations or use repellents on pants legs and shoes and tuck
trousers into boots. When possible, keep vegetation cut low. Not only does this remove chigger
harborage, it also eliminates harborage for rodents and other animals that serve as wild hosts.
These sanitation practices are especially important for chigger management in fields, vacant
lots, recreational areas and parks.
Chiggers can also be controlled in lawns and other infested areas by careful and thorough
treatment with granules or sprays of residual pesticides that are effective against mites. The
miticides will work best if applied after the infested area has been mowed.
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Chigger Biology
Chiggers, also known as “redbugs or jiggers,” are the immature stages of the common red
harvest mite. It is only the first (larval) stage of the mite that feeds on people and other passing
animals. Chigger mites attach themselves to the clothing of people or the fur of passing
animals. They prefer constricted locations like sock tops, or waist bands. They do not burrow
into the skin or suck blood as many people believe. Instead they crawl into a hair follicle, inject
a salivary fluid which dissolves the hosts’ cells, and then suck up the liquefied tissues. Within
a few hours after feeding begins, small, reddish, intensely-itching welts begin to appear.
A chigger is the parasitic larval stage of a common mite in the genus Trombicula. Several
species of chiggers exist in the United States, but Trombicula alfreddugesi is most commonly
encountered. The adult stage is not parasitic and is often seen in lawns and moving across
pavement. The adult stage spends its winter in the soil and the females will deposit eggs
during the first warm days of spring. Eggs hatch into chiggers that are only about 1/150 inch in
diameter. It is this stage that attacks humans and causes so much discomfort.
Chiggers crawl about on vegetation, waiting to attach to a host. Rodents, birds, livestock,
snakes, toads and other animals serve as natural hosts. Humans are an accidental host. Two
to three generations of chiggers are produced each year in Missouri, so the threat of being
attacked exists from May until the first killing frost.
In general, chiggers are more common in damp areas with low-growing shrubs, tall grass,
weeds and similar foliage. Within favorable habitats, the distribution of chiggers is usually
patchy. Individuals are often concentrated in certain areas of the habitat and virtually absent
from other areas of apparently equal quality. The unfortunate person sitting in an area with a
high concentration of chiggers will be attacked, while someone sitting only a few yards away
may not be bitten at all.
Avoidance
The best defense against chiggers is to avoid them. Avoid wearing shorts, sleeveless shirts
and sandals when going into chigger habitats. Tightly woven fabrics reduce the threat of
chiggers penetrating clothing. Tuck pant legs inside boots, and button cuffs and collars tightly
to keep chiggers on the outside of clothing. This increases the time that chiggers are exposed
to any repellents you have applied to your clothes. Remove clothing as soon as possible after
exposure to chigger habitats, and launder it before wearing it again. A warm shower with a
vigorous skin massage, taken within an hour or two after exposure, greatly reduces the number
of irritating bites. If itching has already started, however, it is probably too late for bathing to do
much good.
Repellents
If you must enter chigger-infested areas, chemical repellents can be used with good
results.
 Any insect repellent containing DEET (diethyl toluamide) or picaradin will be effective.
Apply it to clothing from the feet up, and reapply every two to three hours to maintain
its effectiveness.
 Sulfur powder is also effective when applied to clothing but has a strong odor that
makes it less desirable.
 Permanone, also sold as Coulston's Permethrin Tick Repellent, contains the pyrethroid
insecticide permethrin and should be sprayed on clothing and allowed to dry before the
clothing is worn.
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These products are generally available at sporting goods stores and outdoor-clothing
outlets.

Area Control
Mowing lawns and removing unnecessary shrubs or weeds will decrease suitable chigger
habitats and is the most effective form of area control. Controlling chigger populations by
spraying infested areas has limited effectiveness and gives temporary control of only a few
days or weeks, depending on environmental conditions.
A variety of over-the-counter products are labeled for chigger control. The active ingredients
in these products all end with the suffix -thrin and are similar in effectiveness. If you decide to
treat, a single application during late-April through mid-June is best. Treating the entire lawn is
of little benefit because chiggers avoid direct sunlight and normally will not infest areas that
are mowed or otherwise well maintained. Focus treatment on the unkempt areas of the lawn
and lawn edge.
Chigger Prevention/Control
CHEMICAL: Spraying or dusting a yard or similar area with a pesticide (cyfluthrin) is the
primary way to kill chiggers. Repeated applications of this pest control agent in your yard and
adjacent wild areas will control chiggers for a season. This pesticide is available locally or on
the internet and is an effective chigger remedy.
ORGANIC or NATURAL: Spreading sulfur around the yard sends the chiggers away. Also
beneficial nematodes will help you get rid of chiggers.
 Fire ants also eat chiggers but it is your choice as to which pest you want hanging
around.
 Cedar granules have also been reported as an effective natural pest control agent for
chiggers.
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Chemical Chigger Treatments
Cyfluthrin
Cyfluthrin is a synthetic pyrethroid derivative that is used as an insecticide. Like most
pyrethroids, it is highly toxic to fish. It is generally supplied as a 10-25% liquid concentrate for
commercial use and is diluted prior to spraying onto agricultural crops and outbuildings.
Excessive exposure can cause nausea, headache, muscle weakness, salivation, shortness of
breath and seizures. In humans, it is deactivated by enzymatic hydrolysis to several carboxylic
acid metabolites, whose urinary excretion half-lives are in a range of 5–7 hours. Worker
exposure to the chemical can be monitored by measurement of the urinary metabolites, while
severe overdosage may be confirmed by quantification of cyfluthrin in blood or plasma.
Cyfluthrin is a skin and eye irritant in humans, but overall poisonings from pyrethroid chemicals
are rare. In humans pyrethroids are rapidly broken down by the liver proteins. In addition
pyrethroids are not absorbed into the bloodstream very well. Cyfluthrin may cause itching,
burning, or stinging if it comes in contact with human skin which may last up to 24 hours. The
onset of these symptoms can take 1 or 2 days to appear after initial exposure but may also
occur at the time of the exposure. Sweating and/or exposure to sun/heat may exacerbate skin
irritation.
Cyfluthrin is the active ingredient in many insecticide products including Baythroid, Baythroid
H, Attatox, Contur, Laser, Responsar, Solfac, Tempo and Tempo H. Combination products
include Baythroid TM (+ methamidophos) and Aztec (+ tebupirimphos).
This course contains pesticide recommendations that are subject to change at any time. These
recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide
being used. Due to constantly changing labels and product registration, some of the
recommendations given in this writing may no longer be legal by the time you read them. If
any information in these recommendations disagrees with the label, the recommendation must
be disregarded. No endorsement is intended for products mentioned, nor is criticism meant for
products not mentioned. The author and Technical Learning College (TLC) assume no liability
resulting from the use of these recommendations.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
Pyrethroids
To mimic the insecticidal activity of the natural compound pyrethrum another class of
pesticides, pyrethroid pesticides, has been developed. These are non-persistent, which is a
sodium channel modulators, and are much less acutely toxic than organophosphates and
carbamates. Compounds in this group are often applied against household pests.
The pyrethroids are a large family of modern synthetic insecticides similar to the naturally
derived botanical pyrethrins. They are widely used in agriculture, homes, and gardens. Some
examples are bifenthrin, cyfluthrin, cypermethrin, deltamethrin, and permethrin. They may be
applied alone or in combination with other insecticides. Pyrethroids are formulated as
emusifiable concentrates (EC), wettable powders (WP), granulars (G), and aerosols.
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Certain pyrethroids exhibit striking neurotoxicity in laboratory animals when administered by
intravenous injection, and some are toxic by the oral route. Systemic toxicity by inhalation and
dermal absorption are low, however—there have been very few systemic poisonings of
humans by pyrethroids. Though limited absorption may account for the low toxicity of some
pyrethroids, rapid biodegradation by mammalian liver enzymes (ester hydrolysis and oxidation)
is probably the major factor responsible. This course contains pesticide recommendations that
are subject to change at any time.
These recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide
being used. Due to constantly changing labels and product registration, some of the
recommendations given in this writing may no longer be legal by the time you read them. If
any information in these recommendations disagrees with the label, the recommendation must
be disregarded. No endorsement is intended for products mentioned, nor is criticism meant for
products not mentioned. The author and Technical Learning College (TLC) assume no liability
resulting from the use of these recommendations.
Most pyrethroid metabolites are promptly excreted, at least in part, by the kidney. In response
to dermal exposure, some persons may experience a skin sensitivity called paresthesia. The
symptoms are similar to sunburn sensation of the face and especially the eyelids. Sweating,
exposure to sun or heat, and application of water aggravate the disagreeable sensations. This
is a temporary effect that dissipates within 24 hours. For first aid, wash with soap and water to
remove as much residue as possible, and then apply a vitamin E oil preparation or cream to
the affected area. Paresthesia is caused more by pyrethroids whose chemical makeup
includes cyano- groups: fenvalerate, cypermethrin, and fluvalinate. In addition to protecting
themselves from future exposure, persons who have experienced paresthesia should choose
a pyrethroid with a different active ingredient, as well as a wettable powder or
microencapsulated formulation.
About These Pesticides
Pyrethrins and pyrethroids are insecticides included in over 3,500 registered products, many
of which are used widely in and around households, including on pets, in mosquito control, and
in agriculture. The use of pyrethrins and pyrethroids has increased during the past decade with
the declining use of organophosphate pesticides, which are more acutely toxic to birds and
mammals than the pyrethroids. This change to less acutely toxic pesticides, while generally
beneficial, has introduced certain new issues. For example, residential uses of pyrethrins and
pyrethroids may result in urban runoff, potentially exposing aquatic life to harmful levels in
water and sediment.
Pyrethrins are botanical insecticides derived from chrysanthemum flowers most commonly
found in Australia and Africa. They work by altering nerve function, which causes paralysis in
target insect pests, eventually resulting in death. Pyrethroids are synthetic chemical
insecticides whose chemical structures are adapted from the chemical structures of the
pyrethrins and act in a similar manner to pyrethrins. Pyrethroids are modified to increase their
stability in sunlight. Most pyrethrins and some pyrethroid products are formulated with
synergists, such as piperonyl butoxide and MGK-264, to enhance the pesticidal properties of
the product. These synergists have no pesticidal effects of their own but enhance the
effectiveness of other chemicals.
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Flea Sub-Section

Fleas are small, dark brown insects whose bodies are hardened and compressed from side to
side. Fleas do not fly, but have strong hind legs which they use to jump from host to host. Dogs
and cats are at risk of getting fleas.
Flea infestations usually get started in the summertime, after pets come in contact with infested
pets or after they walk in areas where infested animals have spent time. In the U.S., the most
common flea species carried by both cats and dogs is the cat flea, Ctenocephalides felis.
Compared with other flea species, the cat flea has a very wide host range. Wild animals
carrying cat fleas include raccoons, opossum, skunks and foxes.
Essential Facts about Fleas
 Adult fleas (the biting stage seen by pet owners) spend most of their time on the animal,
not in the carpet. This is why treatment of the pet in conjunction with the pet's
environment is an essential step in ridding a home of fleas.
 Adult fleas lay all of their eggs (up to 50 per day) on the pet. However, the eggs soon
fall off the animal into carpeting, beneath the cushions of furniture, and wherever else
the pet rests, sleeps or spends most of its time. This is where homeowners should
focus control measures.
 After hatching, flea eggs develop into tiny, worm-like larvae. Larvae remain hidden
deep in carpet fibers, beneath furniture cushions and in other protected areas. The
larvae feed mainly on adult flea feces (dried blood) which accumulates, along with the
eggs, in pet resting and activity areas.
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Before becoming adult fleas, the larvae transform into pupae within a silk-like cocoon.
Pupae remain inside the cocoon for 2 to 4 weeks, sometimes longer. The cocoon is
resistant to insecticides and this is why some adult fleas are seen for an extended
period, even after the home and pet are treated.

Pupae Stage
Sometimes petless families have to deal with fleas after a visit to the pet store or after the kids
have played with a neighborhood dog or cat. A flea infestation may result, after a flea infested
wild animal, like a raccoon takes up residence in a chimney or crawlspace. The problem fleas
will be the ones in their pupae stage. These can stay in this stage for months (even years) and
only come out when they need to come out. A vacant room will not cause them to come out so
that means if you left fleas developing when you vacated the room or house, they'll be primed
and ready to pop in 1-2 months. Worse yet for anyone moving in there, getting rid of the
infestation will be nightmare with no pet around to absorb the hatching adults.
Flea bites are extremely irritating to pets. Large infestations or extreme sensitivity may result
in intense itching and weight loss. Fleas have been known to transmit diseases. Fleas on cats
and dogs are the intermediate host for Dipylidium caninum, better known as the double-pore
tapeworm, which infests dogs, cats and sometimes, humans. Because fleas do not spend
their entire life on their host animal, they are nearly always associated with animals that
regularly return to the same nesting sites.
Life Cycle
In order to understand all the steps needed to eliminate a flea infestation, it is important to
understand the flea life cycle. Adult female and male fleas need a blood meal before mating.
The female flea lays 30–50 eggs on the animal each day. She may live 4-25 days. The eggs
are not attached to the animal and fall off wherever the animal sleeps or walks. The eggs fall
into the carpet, pet bedding or yard.
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Indoors, eggs hatch into tiny, light-colored wormlike larvae which live deep among the carpet
fibers, in cracks and crevices or pet bedding. Outdoors, flea larvae are most likely found in
shady locations, often where animals spend time. Larvae feed on organic matter. After several
larval stages, the larva spins a tiny silken cocoon and pupates within it. Adult emergence from
the pupa is stimulated by vibration and an increase in carbon dioxide, which indicates a host
is present. The newly emerged adult immediately jumps on the host and begins feeding.
Flea Control -Treatments
Fleas are very difficult as with Bed Bugs to kill flea pupae and the primary way to get rid of
them is to vacuum and/or wait for all of them to hatch. The good news is hardwood floors are
easy to vacuum and clean which will effectively remove all the flea eggs, larvae and pupae.
This will help tremendously. But I also suggest you set out 2-4 flea traps to help speed the
process by getting any pupae left behind to hatch sooner rather than later.
Lastly, there is usually no need to treat when one only have hardwood floors so I see no need
to change that approach now. Adding to the list of reasons not to treat is the fact that you're
pregnant so as I see it, a good vacuuming and some Flea Traps will be your best solution.
Treatment of Premises
If you neglect to treat the pet's environment (the premises), you will miss more than 90% of
the developing flea population -- the eggs, larvae and pupae. If the pet spends time indoors,
the interior of the home should also be treated.
Before treatment, the pet owner should:
1. Remove all toys, clothing, and stored items from floors, under beds, and in closets. This
step is essential so that all areas will be accessible for treatment.
2. Remove pet food and water dishes, cover fish tanks, and disconnect their aerators.
3. Wash, dry-clean or destroy all pet bedding.
4. Vacuum! -- vacuuming removes many of the eggs, larvae and pupae developing within the
home. Vacuuming also stimulates pre-adult fleas to emerge sooner from their insecticideresistant cocoons, thus hastening their contact with insecticide residues in the carpet. By
raising the nap of the carpet, vacuuming improves the insecticide's penetration down to the
base of the carpet fibers where the developing fleas live. Vacuum thoroughly, especially in
areas where pets rest or sleep. Don't forget to vacuum along edges of rooms and beneath
furniture, cushions, beds, and throw rugs. After vacuuming, seal the vacuum bag in a garbage
bag and discard it in an outdoor trash container.

241
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

Wash It
 Take all pet bedding, your bedding, clothes and cloth that has been on the floor, and
wash it, all of it. The wash cycle will not kill the fleas, but it may eject some of the eggs
through the drain. The dry cycle, on HOT for over 30 minutes, will kill the eggs and any
fleas remaining on the clothes and cloth materials. Do this all at the same time,
removing everything at once and wrapping it in tied up sheets. Keep your clean clothes
coming out of the dryer wrapped in clean sheets or garbage bags (you can re-use the
garbage bags later, this is to prevent residual fleas on the floor from crawling onto your
"clean" materials.
 Keep your animals inside for 30 days.
 If your animal must go outside, try to stay away from long grasses, fallen leaves, gravel
areas, sandy areas. If you have a dog and you need to walk the dog, try to stick to
pavement for this first month. While your dog or cat is toxic to fleas jumping on them,
you are trying to eliminate a nasty infestation - you don’t want to be introducing more
when you are trying to kill them all. Remember, if they jump on your animal and then
fall off in your house, that's one more flea to kill.
Treatment of Pet
It is important that the pet be treated in conjunction with the premises, preferably on the same
day. Adult fleas spend virtually their entire life on the animal -- not in the carpet. Untreated pets
will continue to be bothered by fleas. They may also transport fleas in from outdoors, eventually
overcoming the effectiveness of the insecticide applied inside the home.
Pets can be treated either by a veterinarian or the pet owner. A variety of on-animal
formulations are available that may be prescribed by veterinarians. Many provide only shortterm relief against biting adults (a few hours to a few weeks); however, two new veterinariansupplied products, Advantage and Frontline, control adult fleas on pets for 1 and 3 months,
respectively. Some products also contain an insect growth regulator (IGR) to prevent eggs
from hatching as they are laid on the animal (e.g., Raid Flea Killer Plus, Ovitrol Plus(R), Bio
Spot(TM)). Convenient, long-term prevention of egg hatch can be accomplished either with the
Ovitrol(R) Flea Egg Collar, or Program(R), administered orally to pets as a tablet. Both of these
products are available through veterinarians.
Pet owners should always read the product label. Certain products can be used only on dogs,
and some list specific treatment procedures for puppies and kittens. Do not treat pets with the
same products used to treat carpeting or the yard. As previously mentioned, it is important that
pets be kept off treated carpets and surfaces until the spray has completely dried.
To re-cap, "de-fleaing" the pet is an essential step in ridding a home of fleas. However, pet
owners must also treat the pet's environment, the home. Having your pet dipped will not, in
itself, eliminate fleas in an infested home.
1. Frontline Flea and Tick Medication
Frontline is one of the most popular brands for flea medication on the market today and for
good reason. Frontline will kill almost 100% of fleas and ticks within three days of use. The
Medication works using Fipronil which is absorbed into the skin. Once the Medication is
absorbed it will travel to the glands of the animal. This will cause the drug to be systemic within
your pet. When the fleas come into contact with the drug they will die within 24 hours. One of
the best parts about frontline flea control is that once it is absorbed it will stay in your pets’ oil
glands for 30 days. It will not wash off or come off on any of your family members’ hands.
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It should be reapplied after 30 days, and is safe for both cats and dogs. Frontline also has very
few side effects, though sometimes it can cause irritation at the site of application. If this occurs
stop treatment and immediately ask your Veterinarian for further instructions. Remember that
Frontline comes in a few different weights for animals of all sorts of different sizes, so know
your pets weight before purchasing.
2. Advantage Flea Treatment
Advantage is another popular medication, made by Bayer, the same folks that brought us
Aspirin. Advantage is fantastic at eliminating fleas on dogs and cats. It comes in different doses
depending on your animal. IT is very important when using Advantage that you use the correct
dosage for you animal. Too much Advantage can cause side effects that can be dangerous
for your pet. It is very important when using advantage that you speak to a veterinarian before
deciding on treatment. Advantage is made with Imidacloprid, which acts on the fleas’ nervous
system causing death. The only drawback to Advantage is that if it does have side effects,
which is quite rare, the side effects can be quite dangerous to your pet, especially if the animal
is on to high of a dosage.
These problems include respiratory problems, and or rashes. This medication is considered to
be quite safe if used intelligently and correctly. Advantage Flea Control does not work on
Ticks!!
3. Advantix
Advantix is also a very popular medication for fleas; it also works on tics which is great! The
medication uses Imidacloprid and Permethrin to kill both tics and fleas. This medication is not
systemic, it stays on the skin, so once applied be very careful not to wash it off during bathing.
Also it is imperative much like advantage that the correct dosage is used. Imidacloprid can
have some very dangerous effects if not used correctly. Advantix works almost exactly like
Advantage but be careful,
DO NOT USE ADVANTIX ON CATS!! This medication is very dangerous to felines, and can
cause seizures and possibly death. So dogs only please!! Also as with anything it is important
to consult your veterinarian before deciding what the best treatment is for your pet.
Natural Treatments
There are also Natural Treatments available for your cats and dogs. Just be sure to consult
your veterinarian regarding them. Most of the times your vet is going to say use frontline or
advantage, they are after all extremely effective and very safe if used responsibly.
Borax Flea Control
Borax flea control is a good way to help take out a flea infestation once it has started. By using
a mixture of borax and water on your carpets and letting it soak, then thoroughly cleansing
your carpets after it has had time to set, you can defeat fleas in a fairly short period of time.
However, there are some downsides to Borax flea control that you should keep in mind. First
and foremost, Borax is a toxic chemical that should be treated with respect. If you have
children, you will want to be wary about how you treat your carpets with Borax. A child that
likes to play on carpets, or is prone to putting their fingers in their mouth, should be kept from
suite being treated from Borax. If it is not possible to keep a child from the room, Borax should
not be used.
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When using a Borax flea control regime, you will want to do some other things to make certain
that the treatment is being as effective as possible. While Borax is very effective at the removal
of fleas, it will only help control an infestation when used in conjunction with other remedies.
These can be natural or unreal remedies. Common ones used with Borax include Pennyroyal,
Citronella, Lemongrass, Cedar and flea foggers.
For long term use, Borax flea control can be effective, but dangerous. You should be cautious
about Using Borax for a long period of time, as it is a chemical, and it can be harmful. If you
need a long term solution, but still want to use Borax, there are several things you can do.
First, you can mix your Borax treatments with Advantage, Front Line or similar products. This
allows you to use your pet as a flea killer, and quicken the process of killing fleas by Using
Borax. The combination of these two treatments can be highly effective at preventing fleas
from being able to breed.
When you use Borax flea control with pet medications, you need to make certain you vacuum
your carpets frequently, as well as take care to entirely get rid of the Borax when you are not
actively treating your carpet with it. Vacuuming can help remove flea larvae, as well as keep
safe levels of chemicals in the carpeting. Once you vacuum, you should make certain to throw
away of the vacuum bag immediately, as larvae may still be able to hatch inside of them. The
key to Borax flea control is to never miss a scheduled time to dose your carpets. Consistency
is key to making certain the infestation is removed and prevented from occurring again.
Flea Insecticide Application
Once fleas become established in a home, insecticides are almost always needed to control
them. Always read and follow label directions on the insecticide container. Other than the
person performing the application, people and pets should be out of the house during
treatment. People and pets should also remain off treated surfaces until the spray has dried.
This may take several hours, depending on carpet type, ventilation and method of application.
Opening windows and running the fan or air conditioner after treatment will enhance drying
and minimize odor.
Many different products are available for home treatment. The most effective formulations
contain both an adulticide (e.g., permethrin) effective against the biting adult stage, and an
insect growth regulator (methoprene or pyriproxyfen), necessary to provide long-term
suppression of the eggs, larvae and pupae. Pet owners will need to carefully read the “active
ingredients” panel on the product label to determine if these ingredients are present. Examples
include Raid Flea Killer Plus(R), Siphotrol Plus(R), Bio Flea Halt(TM), and Fleatrol(R). Most
homeowners will find aerosol formulations easier to apply than liquids.
Moreover, aerosol products which can be dispensed by hand -- and thus directed under and
behind beds, furniture, etc. -- tend to be more effective than “foggers” or “bug bombs” which
are indiscriminately set off in the center of a room. It is essential that the application be
thorough and includes all likely areas of flea development. Carpets, throw rugs, under and
behind beds and furniture, and beneath cushions on which pets sleep should all be treated.
Pay particular attention to areas where pets spend time or sleep, as these will be the areas
where most flea eggs, larvae and pupae will be concentrated. For example, if the family cat
sleeps within a closet, or hides under the bed, these areas must be treated or the problem will
continue. Hardwood and tile floors generally do not require treatment, but should be thoroughly
vacuumed.
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These recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide
being used. Due to constantly changing labels and product registration, some of the
recommendations given in this writing may no longer be legal by the time you read them. If
any information in these recommendations disagrees with the label, the recommendation must
be disregarded. No endorsement is intended for products mentioned, nor is criticism meant for
products not mentioned. The author and Technical Learning College (TLC) assume no liability
resulting from the use of these recommendations.
Expect to see some fleas for 2 weeks or longer following treatment. Provided all infested areas
were treated initially, these "survivors" are probably newly emerged adults which have not yet
succumbed to the insecticide. Instead of retreating the premises immediately, continue to
vacuum.
As noted earlier, vacuuming stimulates the insecticide-resistant pupae to hatch, bringing the
newly emerged adults into contact with the insecticide sooner. Flea traps, such as those
utilizing a light and glue board to attract and capture adult fleas, can be helpful but will not
eliminate a flea infestation unless used in combination with other methods. If adult fleas
continue to be seen beyond 2-4 weeks, retreatment of the premises (and pet) may be
necessary.
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Common Flea Treatment Pesticides
Permethrin
General Information
Permethrin is a broad-spectrum pyrethroid insecticide. It is available in dusts, emulsifiable
concentrates, smokes, ULV concentrates, and wettable-powder formulations. The historical
development of the synthetic pesticides called pyrethroids is based on the pyrethrins, which
are derived from chrysanthemums. Pyrethrins are a "natural" environmental product that is of
low toxicity to mammals. They are highly photolabile and degrade quickly in sunlight, and the
cost of reapplying them has limited their widespread agricultural use. Pyrethroids have been
synthesized to be similar to pyrethrins yet more stable in the environment. Evidence suggests
that they have a very large margin of safety when used as directed by the label (Aldridge, 1990;
Chen et al., 1991; Snodgrass, 1992).
Commercial pyrethroid products commonly use petroleum distillates as carriers. Some
commercial products also contain OP or carbamate insecticides because the rapid paralytic
effect of pyrethrins on insects ("quick knockdown") is not always lethal (Cheremisinoff and
King, 1994). Pyrethroids are formulated as emulsifiable concentrates, wettable powders,
granules, and concentrates for ULV application.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.
Propoxur
Propoxur (Baygon®) is a carbamate insecticide and was introduced in 1959. Propoxur is a
non-systemic insecticide with a fast knockdown and long residual effect used against turf,
forestry, and household pests and fleas. It is also used in pest control for other domestic
animals, Anopheles mosquitoes, ants, gypsy moths, and other agricultural pests. It can also
be used as a molluscicide.
Several US states have petitioned the Environmental Protection Agency (EPA) to use propoxur
against bedbug infestations, but EPA been reluctant to approve indoor use because of its
potential toxicity to children after chronic exposure.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
Methoprene IGR Treatment
Methoprene is a juvenile hormone (JH) analog which can be used as an insecticide that acts
as a growth regulator. Methoprene is an amber-colored liquid with a faint fruity odor which is
essentially nontoxic to humans when ingested or inhaled. It is used in drinking water cisterns
to control mosquitoes which spread malaria.
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Methoprene is an insect growth regulator (IGR) with activity against a variety of insect species
including horn flies, mosquitoes, beetles, tobacco moths, sciarid flies, fleas (eggs and larvae),
fire ants, pharaoh ants, midge flies and Indian meal moths. Controlling some of these insects,
methoprene is used in the production of a number of foods including meat, milk, mushrooms,
peanuts, rice and cereals. It also has several uses on domestic animals (pets) for controlling
fleas.
Methoprene products are sold under a number of trade names including Altosid, Precor, Kaba,
Pharorid, Dianex, Apex, Fleatrol, Ovitrol, Extinguish and Diacon. Methoprene is considered a
biochemical pesticide because rather than controlling target pests through direct toxicity,
Methoprene interferes with an insect’s life cycle and prevents it from reaching maturity or
reproducing.
The Methoprene products used by professional pest control operators are sold under the brand
name of Precor. When cockroaches are exposed to Gentrol (any form or type), people usually
report seeing crippled, deformed, or otherwise odd looking roaches. These deformities are to
be expected. Young roaches (also called cockroach nymphs) have an exoskeleton or outer
shell. (Mammals have an internal skeleton or bone structure.) As roaches in their nymphal
stage grow, their exoskeleton, or outer shell becomes too small to contain the insect. As they
reach the limits of their exoskeleton a new, flexible exoskeleton forms beneath the old one,
and the old "shell" splits open to allow the nymphs to molt. This transition denotes what is
called a different instar or stage of development.
Pyrethroids
To mimic the insecticidal activity of the natural compound pyrethrum another class of
pesticides, pyrethroid pesticides, has been developed. These are non-persistent, which is a
sodium channel modulators, and are much less acutely toxic than organophosphates and
carbamates. Compounds in this group are often applied against household pests.
The pyrethroids are a large family of modern synthetic insecticides similar to the naturally
derived botanical pyrethrins. They are widely used in agriculture, homes, and gardens. Some
examples are bifenthrin, cyfluthrin, cypermethrin, deltamethrin, and permethrin. They may be
applied alone or in combination with other insecticides. Pyrethroids are formulated as
emusifiable concentrates (EC), wettable powders (WP), granulars (G), and aerosols. Certain
pyrethroids exhibit striking neurotoxicity in laboratory animals when administered by
intravenous injection, and some are toxic by the oral route. Systemic toxicity by inhalation and
dermal absorption are low, however—there have been very few systemic poisonings of
humans by pyrethroids. Though limited absorption may account for the low toxicity of some
pyrethroids, rapid biodegradation by mammalian liver enzymes (ester hydrolysis and oxidation)
is probably the major factor responsible. This course contains pesticide recommendations that
are subject to change at any time. These recommendations are provided only as a guide. It is
always the pesticide applicator's responsibility, by law, to read and follow all current label
directions for the specific pesticide being used.
Due to constantly changing labels and product registration, some of the recommendations
given in this writing may no longer be legal by the time you read them. If any information in
these recommendations disagrees with the label, the recommendation must be disregarded.
No endorsement is intended for products mentioned, nor is criticism meant for products not
mentioned. The author and Technical Learning College (TLC) assume no liability resulting from
the use of these recommendations.
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Most pyrethroid metabolites are promptly excreted, at least in part, by the kidney. In response
to dermal exposure, some persons may experience a skin sensitivity called paresthesia. The
symptoms are similar to sunburn sensation of the face and especially the eyelids. Sweating,
exposure to sun or heat, and application of water aggravate the disagreeable sensations. This
is a temporary effect that dissipates within 24 hours. For first aid, wash with soap and water to
remove as much residue as possible, and then apply a vitamin E oil preparation or cream to
the affected area. Paresthesia is caused more by pyrethroids whose chemical makeup
includes cyano- groups: fenvalerate, cypermethrin, and fluvalinate. In addition to protecting
themselves from future exposure, persons who have experienced paresthesia should choose
a pyrethroid with a different active ingredient, as well as a wettable powder or
microencapsulated formulation.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.
Cyfluthrin
Cyfluthrin is a synthetic pyrethroid derivative that is used as an insecticide. Like most
pyrethroids, it is highly toxic to fish. It is generally supplied as a 10-25% liquid concentrate for
commercial use and is diluted prior to spraying onto agricultural crops and outbuildings.
Excessive exposure can cause nausea, headache, muscle weakness, salivation, shortness of
breath and seizures. In humans, it is deactivated by enzymatic hydrolysis to several carboxylic
acid metabolites, whose urinary excretion half-lives are in a range of 5–7 hours. Worker
exposure to the chemical can be monitored by measurement of the urinary metabolites, while
severe overdosage may be confirmed by quantification of cyfluthrin in blood or plasma.
Cyfluthrin is a skin and eye irritant in humans, but overall poisonings from pyrethroid chemicals
are rare. In humans pyrethroids are rapidly broken down by the liver proteins. In addition,
pyrethroids are not absorbed into the bloodstream very well. Cyfluthrin may cause itching,
burning, or stinging if it comes in contact with human skin which may last up to 24 hours. The
onset of these symptoms can take 1 or 2 days to appear after initial exposure but may also
occur at the time of the exposure. Sweating and/or exposure to sun/heat may exacerbate skin
irritation.
Cyfluthrin is the active ingredient in many insecticide products including Baythroid, Baythroid
H, Attatox, Contur, Laser, Responsar, Solfac, Tempo and Tempo H. Combination products
include Baythroid TM (+ methamidophos) and Aztec (+ tebupirimphos).
About These Pesticides
Pyrethrins and pyrethroids are insecticides included in over 3,500 registered products, many
of which are used widely in and around households, including on pets, in mosquito control, and
in agriculture. The use of pyrethrins and pyrethroids has increased during the past decade with
the declining use of organophosphate pesticides, which are more acutely toxic to birds and
mammals than the pyrethroids. This change to less acutely toxic pesticides, while generally
beneficial, has introduced certain new issues.
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For example, residential uses of pyrethrins and pyrethroids may result in urban runoff,
potentially exposing aquatic life to harmful levels in water and sediment.
Pyrethrins are botanical insecticides derived from chrysanthemum flowers most commonly
found in Australia and Africa. They work by altering nerve function, which causes paralysis in
target insect pests, eventually resulting in death. Pyrethroids are synthetic chemical
insecticides whose chemical structures are adapted from the chemical structures of the
pyrethrins and act in a similar manner to pyrethrins. Pyrethroids are modified to increase their
stability in sunlight. Most pyrethrins and some pyrethroid products are formulated with
synergists, such as piperonyl butoxide and MGK-264, to enhance the pesticidal properties of
the product. These synergists have no pesticidal effects of their own but enhance the
effectiveness of other chemicals.
Pyrethrins, a single pesticide active ingredient, contain six components that have insecticidal
activity:
pyrethrin 1, pyrethrin 2, cinerin 1, cinerin 2, jasmolin 1, and jasmolin 2
Pyrethroids include:
Allethrin stereoisomers, Bifenthrin, Beta-Cyfluthrin, Cyfluthrin, Cypermethrin, Cyphenothrin,
Deltamethrin, Esfenvalerate, Fenpropathrin, Tau-Fluvalinate, Lambda-Cyhalothrin, Gamma
Cyhalothrin, Imiprothrin, 1RS cis-Permethrin, Permethrin, Prallethrin, Resmethrin, Sumithrin
(d-phenothrin), Tefluthrin, Tetramethrin, Tralomethrin, and Zeta-Cypermethrin
Synergists include:
MGK-264 and Piperonyl butoxide
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.
Pyriproxyfen
Pyriproxyfen is a pyridine based pesticide which is found to be effective against a variety of
arthropoda. It was introduced to the US in 1996 to protect cotton crops against whitefly. It has
also found useful for protecting other crops. It is also being used as a prevention for fleas on
household pets. Pyriproxyfen is a juvenile hormone analogue, preventing larvae from
developing into adulthood and thus rendering them unable to reproduce. In the US pyriproxyfen
is often marketed under the trade name Nylar. In Europe pyriproxyfen is known under the
brand names Cyclio (Virbac) and Exil Flea Free TwinSpot (Emax).
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
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NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.
These recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide
being used. Due to constantly changing labels and product registration, some of the
recommendations given in this writing may no longer be legal by the time you read them. If
any information in these recommendations disagrees with the label, the recommendation must
be disregarded. No endorsement is intended for products mentioned, nor is criticism meant for
products not mentioned. The author and Technical Learning College (TLC) assume no liability
resulting from the use of these recommendations.
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Head Lice Sub-Section

Head lice are tiny insects that live on the skin covering the top of your head, called the scalp.
Lice can be spread by close contact with other people. Head lice may also be found in
eyebrows and eyelashes.
The three types of lice that live on humans are:
 Pediculus humanus capitis (head louse),
 Pediculus humanus corporis (body louse, clothes louse), and
 Pthirus pubis ("crab" louse, pubic louse).
Only the body louse is known to spread disease. Lice infestations (pediculosis and pthiriasis)
are spread most commonly by close person-to-person contact. Dogs, cats, and other pets do
not play a role in the transmission of human lice. Lice move by crawling; they cannot hop or
fly. Both over-the-counter and prescription medications are available for treatment of lice
infestations. Head lice do not have hind legs to hop or jump. Head lice do not have wings and
cannot fly.
Life Cycle of Head Lice
Here are the four cycles of the head louse.
 Lice Eggs (Nits): They are firmly attached to the hair shaft, and can easily be mistaken
for dandruff. They are oval shaped and usually yellow to white.
 Nymphs: After about a week, a nit will hatch into nymphs which are young head lice.
At this stage they begin feeding on blood from the scalp.
 Adults: After 7 days, a nymph matures into the adult stage; It will be about the size of
a sesame seed with a white-grey color. Adults will live about 30 days.
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Causes, Incidence, and Risk Factors
Head lice infect hair on the head. Tiny eggs on the hair look like flakes of dandruff. However,
instead of flaking off the scalp, they stay put. Head lice can live up to 30 days on a human.
Their eggs can live for more than 2 weeks. Head lice spread easily, particularly among school
children. Head lice are more common in close, overcrowded living conditions.
You can get head lice if you:
 Come in close contact with a person who has lice.
 Touch the clothing or bedding of someone who has lice.
 Share hats, towels, brushes, or combs of someone who has had lice.
 Having head lice does NOT mean the person has poor hygiene or low social status.
Having head lice causes intense itching, but does not lead to serious medical problems.
Unlike body lice, head lice never carry or spread diseases.
Symptoms
Symptoms of head lice include:
 Intense itching of the scalp.
 Small, red bumps on the scalp, neck, and shoulders (bumps may become crusty and
ooze).
 Tiny white specks (eggs, or nits) on the bottom of each hair that are hard to get off.
 Lice on scalp and clothing may be difficult to see, unless there are a lot of them.
Signs and Tests
Head lice can be hard to see. You need to look closely. Use disposable gloves and look at the
person's head under a bright light. Full sun or the brightest lights in your home during daylight
hours work well. A magnifying glass can help. Part the hair all the way down to the scalp in
very small sections, looking both for moving lice and eggs (nits). Look at the entire head this
way. Look closely around the top of the neck and ears, the most common locations for eggs.
Treatment is recommended if even one egg is found.
Lice Treatment
Lotions and shampoos containing 1% permethrin (Nix) often work well. They can be bought at
the store without a prescription. If these do not work, a doctor can give you a prescription for
stronger medicine. Such medicine should be used exactly as directed.
 To use the medicine shampoo, first rinse and dry the hair.
 Then apply the medicine to the hair and scalp.
 After 10 minutes, rinse it off.
 Check for lice and nits again in 8 to 12 hours. If the lice seem active, talk to your
healthcare provider before retreating.
Ask your health care provider if you need to treat those who shared a bed or clothing with the
person that has had lice.

254
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

An important part of treatment is removing the eggs (nits). Certain products make the nits
easier to remove. Some dishwashing detergents can help dissolve the "glue" that makes the
nits stick to the hair shaft.
 You can remove the eggs with a nit comb. Before doing this, rub olive oil in the hair or
run the metal comb through beeswax. This helps make the nits easier to remove.
 Metal combs with very fine teeth are stronger and more effective than plastic nit combs.
These metal combs are easier to find in pet stores or on the Internet than in
pharmacies.
 Removing eggs may prevent the lice from returning if the medication fails to kill every
one of them.
 Treat children and adults with lice promptly and thoroughly.
 Wash all clothes and bed linens in hot water with detergent. This also helps prevent
head lice from spreading to others during the short period when head lice can survive
off the human body.
 Repeat combing for nits in 7 - 10 days.
Malathion
Malathion 0.5% in isopropanol is FDA approved for the treatment of head lice. Apply it to dry
hair until the hair and scalp are wet. Leave it on for 12 hours. Malathion may be useful for
resistant infections.
Treatment can cause significant side effects in children younger than 6 months old, the elderly,
and anyone weighing less than 110 lbs (50 kg), especially when the treatment is used
repeatedly in a short period of time.
Head Lice Insecticidal Shampoos
Head lice shampoos contain insecticides and if they are not used properly can cause problems
in and of themselves. In addition, resistance to the insecticides in the shampoos among
populations of head lice is becoming an increasing problem. Most of the over-the-counter
products contain either pyrethrin or permethrin (NIX and Rid). In the past a popular product for
the control of head lice was a product called Kwell, which contains the insecticide lindane.
Lindane
Lindane has been associated with a variety of adverse reactions suffered both by people being
treated and by people applying the treatment. It is also a troublesome pollutant of wastewater
and requires special treatment to be removed. While lindane is still available by prescription,
pyrethrin and permethrin are safer, more effective, and less polluting than lindane.
When using a head louse shampoo, minimize body exposure by confining the insecticide to
the head hair. Do not use it in the bath or shower, but wash the infested person's hair in a
basin or sink so insecticide residues do not reach other parts of the body. The person doing
the treatment should wear rubber gloves. Never apply an insecticide to anyone who has open
cuts, scratches, or inflammations, and never use these materials on infants without consulting
a doctor. In all cases, follow label directions completely and carefully.
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Pyrethrin and Permethrin
While pyrethrin and permethrin are fairly effective, they do not kill all the eggs. In addition, they
may not kill all the nymphs and adults, especially if the population is developing resistance to
the insecticide. Lice should die within 10 to 30 minutes after treatment with pyrethrin or
permethrin. If you find live lice after 30 minutes, suspect that resistance is occurring and
discontinue use of that product. If you need a follow-up treatment at the recommended interval
on the product label, use a pyrethrin if you used permethrin the first time, or vice versa, but do
not resort to dangerous practices such as applying other insecticides, pet flea and tick
shampoo, or materials such as kerosene.
You will still need to supplement shampoo treatment with combing the hair (as described
below) and some cleaning of the house and personal effects likely to be infested. If you do not
remove nits with hair combing, the infestation will reoccur and the additional use of the
treatment products will increase the treated person's exposure to these insecticides, as well
as help select for resistance in the head louse population.
If you want to avoid insecticides entirely, you could try using soap shampoos that contain
coconut or olive oils. Most soaps kill all stages of the louse except the egg. Four shampoos,
each about 3 days apart, should kill most of the lice as each successive shampoo kills newly
hatched nymphs. Always combine shampooing with daily combing and a cleaning of the
environment.
Enzymatic treatments, including shampoos that claim to dissolve eggs, the cement that
attaches eggs to the hair, or the exoskeleton of the adults, are also available to use against
head lice. Although these materials are very appealing because of their relative nontoxicity, in
university-conducted research trials none of them has yet proven to work as advertised. While
shampoos with coconut oil may help in controlling infestations of head lice, they are not
effective as a repellent against lice to prevent infestation or reinfestation.
Lice Prevention
Never share hair brushes, combs, hair pieces, hats, bedding, towels, or clothing with someone
who has head lice. If your child has lice, be sure to check policies at schools, day-care centers,
preschools, and nurseries. Many do not allow infected children to be at school until the lice
have been completely treated. Some schools may have policies to make sure the environment
is clear of lice. Sometimes, the insects or their eggs get into areas such as carpets. Frequent
cleaning of carpets and all other surfaces in child-care centers prevents spread of all types of
infections, including head lice.
Cleaning Your Home
It is important to wash the clothing and bedding of the infested person at the time he or she is
initially treated. Head lice will be killed if infested articles are washed in hot water (at least
140°F) and dried in a hot dryer. If an article can't be washed, have it dry cleaned. Another
alternative that works well for headgear such as earphones and bike helmets is to place them
in a plastic bag and put them in a freezer. If the freezer is 5°F or lower, all lice and eggs should
be dead within 10 hours. Also clean other personal items such as stuffed animals, car seats—
any object that might have come in contact with the infested person's head. Vacuuming carpets
and upholstery will effectively remove hair containing nits in these areas. While it is important
to clean objects that come in contact with the head, in general lice stay on the head.
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Therefore, it is not necessary to go into a frenzy of house cleaning and it is especially not
necessary to use any insecticide to spray rooms or objects. Time and effort are much better
spent combing nits and lice from the hair
Head Lice Chemical Treatments
Here are the most common chemicals used for head lice treatment and their possible side
effects.
Pyrethrum and Pyrethroids
Pyrethrum comes from the chrysanthemum flower. Though naturally derived, pyrethrins are
still pesticides which have recently been banned from agricultural use in food production. The
concern is that pyrethrins can cause pneumonia, muscle paralysis, death due to respiratory
failure, vomiting, and asthma. (But it is still a major component in head lice treatments such as
NixTM). Pyrethroids are synthetic chemical counterparts (as contained in RIDTM) that have
similar side effects.
Permethrin
Permethrin is a broad-spectrum synthetic pyrethroid insecticide. As above, it also can cause
vomiting, asthma and pneumonia, muscle paralysis and possible death due to respiratory
failure.
Carbaryl
Carbaryl is a Pesticide (GUP) that is often found in head lice treatments, the formulations of
which vary widely in toxicity to the nervous and respiratory systems resulting in nausea,
stomach cramps, diarrhea, and excessive salivation. Other symptom at high doses include
blurring of vision, affects coordination, causes excessive sweating, and possible convulsions.
This course contains pesticide recommendations that are subject to change at any time. These
recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide
being used. Due to constantly changing labels and product registration, some of the
recommendations given in this writing may no longer be legal by the time you read them. If
any information in these recommendations disagrees with the label, the recommendation must
be disregarded. No endorsement is intended for products mentioned, nor is criticism meant for
products not mentioned. The author and Technical Learning College (TLC) assume no liability
resulting from the use of these recommendations.
Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.
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Kissing Bugs Sub-Section - Triatomine Species – Human Pest
Reduviidae Family of Insects (True Bugs)

Kissing bugs, conenose bugs, or vampire bugs recently made headlines because they are the
known vector for a disease known as Chagas disease. The kind that carries the virus is
endemic to South America and tropical climates. They feed on blood during the night, often
living in the thatched roof of homes in those regions. They then defecate near where they bite
and the bite itches, which causes the victim to scratch and get the feces into the wound. Often
Chagas disease has mild symptoms at first, but in later years, can create serious health trouble
such as heart disease. Darwin observed and documented the vampiric nature of these insects
in his journals and they have been around for centuries. According to the CDC, kissing bugs
are found in the U.S. mostly throughout the southern states and as north as Illinois

KISSING BUG SPECIES
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CDC findings show that the kissing bug has been reported in about half of the U.S. states. And
it’s not only found in the South. The Chagas bug has also been spotted in states such as
Hawaii, Pennsylvania, California and Colorado.
However, kissing bugs tend to prefer woodland areas to your home. The CDC indicates that
the way most U.S. homes are built makes it hard for assassin bugs to get in, though they can
slip through cracks and holes. It’s much more likely you’d find kissing bugs under porches, in
chicken coops or dog houses and under woodpiles. Kissing bugs more or less frequent areas
that rodents like to live in. It’s pretty rare that a home in the U.S. is invaded by kissing bugs.
And in the cases in which this does happen, it usually occurs on secluded properties in wooded
areas.
Kissing bugs, conenose bugs, or vampire bugs are all common names for a group of insects
in the subfamily called Triatominae, which is part of a larger group known as assassin bugs
(family Reduviidae). Unlike other assassin bugs which are considered to be beneficial insects
in the garden and feed on other insects and invertebrates, kissing bugs are considered to be
pests and most species only feed on the blood of vertebrates.
There are 11 species of kissing bugs found in the United States, but only one species,
the eastern bloodsucking conenose bug (Triatoma sanguisuga), is found in the MidAtlantic region. Kissing bugs are typically found in the southern United States, Mexico,
Central America, and South America.
Triatomine species are potential vectors of the Chagas disease parasite, Trypanosoma
cruzi. However, only two species of kissing bugs, Triatoma infestans, and Rhodnius
prolixus, are commonly found living with humans and are considered important vectors of this
parasite, and neither of these two species are commonly found in the United States.
Appearance
Adult Kissing bugs in general range in size from 3/4 - 1 3/4 inches in length. They have an
elongated cone-shaped head with elbowed antennae and a slender beak-like structure on the
underside, which is their mouth. Most will have some type of red-orange banding on their
abdomen. Their legs are uniformly thin, with no 'bulging' or thicker areas on them.
The adult eastern bloodsucking conenose bug is 3/4 inch (19 mm) long. They are dark brown
to black in color, with flattened bodies. Their abdomen is wide, and the sides stick out past the
wing margins, displaying six reddish-orange lines along both sides. Nymphs (the immature
insects) range in size based on species and age. They will have elongated cone-shaped heads
like the adults but will not have the red-orange banding on their abdomen.
Life Cycle
Kissing bugs go through incomplete metamorphosis, meaning they have an egg, nymph, and
adult stage. They have 5-8 nymph or instar stages. At each stage, they will take at least one
blood meal before molting to the next instar. Blood meal hosts may include humans, dogs,
wildlife, chickens, and more. Right after feeding, some species of kissing bugs will defecate
(poop), which is how the parasite Trypanosoma cruzi is transmitted.
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Time needed between life stages will vary based on temperature and host availability. Once
they reach adulthood, female kissing bugs will mate, feed, and lay eggs. She will mate with
several different individuals and can lay hundreds of eggs in her lifetime.
Disease
The main concern with kissing bugs is not their bite but instead their potential to be vectors of
the parasite, Trypanosoma cruzi, which causes Chagas disease, also known as American
trypanosomiasis. Chagas disease is found worldwide, but the majority of new cases due to
transmission by kissing bugs are found in rural areas of Mexico and Latin America.
Kissing bugs get infected with the T. cruzi parasite by feeding on an infected animal or person.
However, unlike other arthropod-vectored diseases such as Lyme disease, the T.
cruzi parasite is not spread through the insect's bite but rather through its feces. Kissing bugs
hide during the daytime and come out during the nighttime when the inhabitants are sleeping.
They tend to bite people on the face and right after feeding will defecate (poop). Individuals
can become infected by accidentally scratching or rubbing the insect's feces into the bite
wound, eyes, or mouth.
While there are wildlife hosts of the T. cruzi parasite in North America, the likelihood of
contracting Chagas disease from the eastern bloodsucking conenose bug or another native
species of kissing bug is low since they do not defecate on their hosts immediately after feeding
like many of the species native to Central America do. Chagas disease also can be transmitted
from a blood transfusion, organ transplantation, and mother-to-baby (congenital transmission).

KISSING BUG NYMPH
LOOKS SIMILAR TO A BED BUG
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Chagas Disease
What Are the Symptoms of Chagas Disease?
Most cases of Chagas disease are brought back from travels to South or Central America.
Again it’s very rare for kissing bug disease to be found in the U.S. The CDC reports that the
severity and course of infection in individuals who are infected with Chagas disease can vary
with each strain of the parasite. And there are two phases of the illness, according to the Mayo
Clinic:
1. The acute phase can last for weeks or months. Sometimes there are mild or no symptoms
in this phase. They include:
 Swelling at the site of the bite
 Fever
 Fatigue
 Rash
 Body aches
 Eyelid swelling
 Headache
 Loss of appetite
 Nausea, diarrhea or vomiting
 Swollen glands
 Enlargement of the liver or spleen
2. The chronic phase can occur anywhere from 10 to 20 years after a person is infected. Or
symptoms may never show up at all. If a case is severe, though, symptoms can include:
 Irregular heartbeat
 Congestive heart failure
 Sudden heart attack
 Difficulties swallowing due to an enlarged esophagus
 Abdominal pain or constipation due to an enlarged colon
So before you panic about kissing bugs, take some time to study your assassin bug facts. And
if you’re looking to keep your research on this family of insects going, we’ve got the information
you need.
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KISSING BUG’S TERRITORY

Description
All insects in the suborder Heteroptera, to which kissing bugs belong, have piercing sucking
type mouthparts, as opposed to the chewing mouthparts found on larger insects. Such
mouthparts are visible from the underside of the body, and are relatively easy to see on the
kissing bug–at least with a good hand-lens or magnifying glass. Unlike some other large bugs,
which have very thin mouthparts pressed against the body (plant feeding bugs), or heavy
curved mouthparts (most predatory bugs), the mouthparts on kissing bugs are stout
and straight.
Adult, fully grown kissing bugs range in size from 1/2 inch to over 1 1/4 inches long (usually
about 1 inch-long). They are pear-shaped and dark brown to black in body color, often
with distinct, reddish- to cream-colored stripes visible along the edges of the
abdomen (tail). There are no markings on the wings, although some kissing bugs may show
some orange at the base of the wings, next to the shield behind the head.
The head is stick-like but tapering, with eyes bulging from the sides and bottom of the head.
Besides “kissing bug”, these insects are often called “conenose bugs”.
The six legs are relatively thin and tapering, not swollen or bulging. There are no distinctive
spines or spikes on kissing bug legs, sides or top.
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While some insects may have some of these characters, only insects with all of these
characteristics are likely to be kissing bugs. Add to this that kissing bugs come out mostly at
night, and it shouldn’t be too difficult to distinguish kissing bugs from all other insects.

COMMONLY FOUND KISSING BUGS
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Insects that Resemble Kissing Bugs - 38,000 Species

Bark Stink Bugs – Plant Pest Only
Smaller and less elongated than adult kissing bugs. Mouthparts slender and held next to the
body. Spines along front margin of the shield behind the head. It does not bite and is rarely
seen indoors.

Bed Bugs – Human Blood Feeder
Bedbugs are small, oval, brownish insects that live on the blood of animals or humans.
Adult bedbugs have flat bodies about the size of an apple seed. After feeding, however, their
bodies swell and are a reddish color.
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Box Elder Bugs - Plant Seed Pest Only
Smaller than most kissing bugs, red eyes and markings on the wing. Lacks bands around
margin of the abdomen. Feeds on the seeds of maples and box elder trees. Common in the
fall, often entering homes for warmth. Does not bite.

Leaf-footed Bugs – Plant Pest Only
As large, or larger, than kissing bugs. Hind legs swollen or flattened, sometimes into leaf-like
shapes. These insects feed on plant seeds. They do not bite and rarely come indoors.
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Squash Bugs – Plant Pest Only
Approximately the same size as kissing bug, but note the short, triangular head–it lacks the
cylindrical shape and long “neck” of kissing bugs. Mouthparts thin and held close to body. This
insect is a plant feeder and common pest of zucchini and other squashes. It does not bite and
rarely comes indoors.

Wheel Bugs – Toxic Human Pest and Plant Pest
Meet yet another type of assassin bug. Wheel bugs are easy to spot thanks to the ridged
wheels protruding from their backs. Their bite is one of the most painful you can receive from
an insect due to an intense toxin, so we wouldn’t suggest handling them.
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Mites Sub-Section
Mites that attack humans with some frequency in the U.S. originate in a variety of habitats.
Some, including the chicken mite and the tropical fowl mite, migrate to humans from birds.
Others, such as grain mites and mushroom mites, are found in food materials or stored
products. The straw itch mite and furniture mites come from plant material, and the chigger
mite is found in lawns and open woodlands. The tropical rat mite and the mouse mite come
from rodents, whereas the itch mite and follicle mite are permanent residents on humans. Mites
develop by gradual metamorphosis.
Bionomics
Chicken Mite (Dermanyssus gallinae)
Best-known of the mites infesting poultry, the chicken mite is found on the birds only when it is
feeding, which is normally at night. In the daytime it hides in cracks and crevices in the vicinity
of the roost. The chicken mite will feed freely on many other birds, including pigeons, canaries,
sparrows, swallows, doves and wrens. When the mite attacks humans it causes mild dermatitis
and itching. Cases of dermatitis caused by this mite are common in rural areas, but infestations
also occur in urban areas. These include instances where the infestations can be traced to pet
canaries, pigeons and nests of other wild birds or in which the death of the bird host or its
departure from the nest instigated the attack on humans. It is believed that this species can
live for several months without food.
Northern Fowl Mite (Ornithonyssus sylvarium)
Although very similar to the chicken mite in appearance, the northern fowl mite differs in that it
breeds among the feathers of the host and may complete development without leaving the
host. It is not necessary for this mite to stay on the host, however, and it may be found in nests,
or roost areas, and in surrounding cracks and crevices. It can survive for two or three weeks
away from the host. This mite may bite humans, causing some annoyance but dermatitis is
infrequent. The problem most frequently is irritation from the occasional bites inflicted by
wandering mites.
The mite is a general parasite of birds, being found on domestic fowl, sparrows, swallows and
many other avian species throughout the temperate region. Human annoyance is frequently
associated with the absence of the normal host bird, leaving an infestation of mites in the nest
area without a convenient source of food.
Tropical Rat Mite (Ornithonyssus bacoti)
This mite is associated with rats throughout the U.S., where it also feeds on humans and many
other warm-blooded animals. The bite is painful, causing intense itching and a skin irritation
known as rat-mite dermatitis. This mite has not been proven to be a transmitter of typhus or
other diseases, although its habits appear to suit it well for such a role. Attacks on humans are
almost always associated with rats in buildings, and complaints are common from areas that
may be infested with rats, such as warehouses, stores, theaters and apartments.
Rat control may intensify the attack on humans, but this mite will bite humans even when there
is an abundance of host rats on which they can feed. The mite drops from its host after each
feeding and may be found on a variety of surfaces near rat-infested areas. It can survive for
several days without a blood meal.
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House Mouse Mite (Liponissoides sanguineus)
This mite in the U.S. is primarily a parasite of mice. It tends to leave its rodent host to wander
throughout buildings and bite people. Its major importance is that it has been identified as the
vector of rickettsial pox, a mild and nonfatal human disease.
Grain Mite
Grain mites (including the furniture mite and the mushroom mite) are commonly found infesting
all types of grain flour, stored foods, cheese and mushroom beds. They prefer a moist location
and under favorable conditions develop rapidly and in great numbers, completing the life cycle
in as little as 17 days. Under adverse conditions this period may be considerably extended. In
some species the second nymphal form may be replaced by a special stage known as the
hypopus. In this stage the mite is highly resistant to unfavorable conditions, insecticides and
fumigation, and may exist for several months without feeding. The hypopus is transported from
place to place by clinging to small animal forms such as insects or mice. When it encounters
favorable conditions it sheds its skin and resumes normal growth and development. The
peculiar adaptation through the hypopus stage makes control very difficult.
Grain mites are reported to have been the cause of mild dermatitis in humans, known under
various names as "grocers' itch," "vanillism" (from infestations on vanilla beans), and "copra
itch." These cases are reported where products infested with the mites are handled by humans.
These mites are not bloodsucking forms and thus are the cause of only mild irritations, very
easily remedied once the source of exposure is identified.
Straw Itch Mite (Pyemotes ventricosis).
The straw itch mite normally lives on other arthropods. Common hosts are the larvae of several
insects, including the wheat jointworm; the wheat strawworm; the Angoumois grain moth; the
rice, granary, bean and pea weevils; and the pink bollworm. It reproduces rapidly and in
enormous numbers.
This mite has an unusual development in which the eggs hatch and the young are matured
within the body of the female. They are released as sexually mature adults. It is reported that
a single female may give birth to more than 200 adult mites and that in one week the females
of this brood will have produced another brood in the same manner. Homes with beetleinfested beans or cereals in cupboards often have problems with this mite. Pyemotes causes
severe bite reactions.
People engaged in threshing straw or handling grains or other material infested with the insect
hosts often are overrun by these mites.
Their bites produce a rash like dermatitis that may cover large areas of the body. The rash
appears about 12 hours after the attack and is accompanied by severe itching. The attack is
often so intense that vomiting, headache, sweating and fever follow.
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Scabies
Human scabies is caused by an infestation of the skin by the human itch mite (Sarcoptes
scabiei var. hominis). The microscopic scabies mite burrows into the upper layer of the skin
where it lives and lays its eggs. The most common symptoms of scabies are intense itching
and a pimple-like skin rash. The scabies mite usually is spread by direct, prolonged, skin-toskin contact with a person who has scabies.
Scabies occurs worldwide and affects people of all races and social classes. Scabies can
spread rapidly under crowded conditions where close body contact is frequent. Institutions
such as nursing homes, extended-care facilities, and prisons are often sites of scabies
outbreaks.

Unfortunately, scabies is highly contagious, and is easily passed from person to person. So, if
you think you’re a victim, see your doctor right away!

ITCH MITE
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Spider Beetles
While they’re a bit smaller than bed bugs, it’s easy to see why people regularly misidentify
spider beetles ̶ especially if you’re not particularly familiar with either insect. It is probably the
fact that most spider beetles are reddish-brown in color (although some are black) that causes
the confusion. That, and the shape of their bodies, which are shiny and oval shaped. Like bed
bugs, spider beetles prefer dark, secluded places to hide ̶ pantries, warehouses, and especially
attics if they contain rodent, bird or bat droppings.

SPIDER BEETLE
It is a misconception that spider beetles depend, like bed bugs, on the blood of human hosts.
In fact, spider beetles rarely bite humans. For the most part they live on the foodstuffs found
in most pantries. If you find holes in food packages, silken coons, or webbing in any exposed
food, these are sure signs that you have a spider beetle infestation.
Spider beetles make up the subfamily Ptininae, in the family Ptinidae. There are
approximately 70 genera and 600 species in the subfamily, with about 12 genera and 70
species in North America north of Mexico.
Spider beetles have round bodies with long, slender legs. Many species are flightless, either
in females only or both sexes. They are generally 1–5 mm long, and reproduce at the rate of
two to three generations per year. They are so named because of a resemblance to spiders.
Some species have long legs, antennae that can seem like an additional pair of legs, and a
body shape that may appear superficially like that of a spider.
The larvae and the adults of most spider beetles are scavengers on dry plant or animal matter,
but some species are known to be ant associates.
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Swallow Bug -Oeciacus vicarius Horvath –Not Bed Bugs
Swallow bugs are not as prevalent as bed bugs, especially in suburban and urban areas, but
they are certainly a viable species, formerly known as Oeciacus vicarious. As the name
suggests, swallow bugs are usually found in barns, farm buildings, large warehouses, and
storage sheds, although they can, and frequently do, take up residence on human habitats.

SWALLOW BUG
LOOKS LIKE A BED BUG
While bed bugs possess exceptionally flattened bodies (except when engorged with blood)
with round abdomens; long, four-segmented antennae; and a small prothorax, swallow bugs
can be distinguished from other, similar species by their antennae, the last two segments of
which are the same length. Plus, swallow bugs tend to be grayish brown in color, whereas
regular bed bugs are reddish brown.

BAT BUG, BED BUG, SWALLOW BUG COMPARISON
Review Bed Bug Section for control treatments.
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Safe Pesticide Handling Summary
Pesticides Management
A pesticide is any substance or mixture of substances intended for
preventing, destroying, repelling, or mitigating any pest. Pests can
be insects and insect-like organisms, mice and other vertebrate
animals, unwanted plants (weeds), or fungi, bacteria and viruses
that cause plant diseases. Though often misunderstood to refer only
to insecticides, the term pesticide also applies to herbicides,
fungicides, and various other substances used to control pests.
Operations at federal facilities involving the application and disposal of pesticides and of
empty containers may impose compliance related activities. The EPA has provided
recommended guidelines for storage of pesticides, but these are not mandatory. Also,
federal facility managers should be aware of the implications of surface and groundwater
contamination by pesticides when choosing application areas.
Application
FIFRA sets forth labeling and mixing requirements in 40 CFR Part
156. Additionally, there are recommended guidelines for personal
protective equipment (PPE). PPE is the clothing and devices that
are worn to protect the human body from contact with pesticides or
pesticide residues. Personal protective equipment includes such
items as coveralls or protective suits, footwear, gloves, aprons,
respirators, eyewear, and headgear. Ordinary shirts, pants, shoes, and other regular work
clothing usually are not considered personal protective equipment, although pesticide
labeling may require pesticide handlers to wear specific items of work clothing during some
activities. Users of pesticides must make sure that all personal protective equipment
instructions that appear on the pesticide label or labeling are followed. These regulations are
set forth in the FIFRA 40 CFR Parts 156 and 170.
Disposal
Pesticide users are responsible for
correctly dealing with empty pesticide
containers, excess usable pesticides,
and waste materials that contain
pesticides or their residues. Federal
facility managers should refer to the
Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) 40 CFR Part
156 and 40 CFR Part 165 as well as
Resource Conservation and Recovery
Act (RCRA) 40 CFR 262.51 and 40
CFR Part 261.7(a)(1) to determine
whether or not the waste is considered
hazardous and what the appropriate
disposal activities are.
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§ 170.130 Pesticide safety training for workers.
(a) General requirement -- (1) Agricultural employer assurance. The agricultural employer
shall assure that each worker, required by this section to be trained, and has been trained
according to this section during the last 5 years, counting from the end of the month in which
the training was completed.
(2) Requirement for workers performing early-entry activities. Before a worker enters a
treated area on the agricultural establishment during a restricted-entry interval to perform
early-entry activities permitted by § 170.112 and contacts anything that has been treated with
the pesticide to which the restricted-entry interval applies, including but not limited to, soil,
water, or surfaces of plants, the agricultural employer shall assure that the worker has been
trained.
(3) Requirements for other agricultural workers -- (i) Information before entry. As of January
1, 1996, and except as provided in paragraph (a)(2) of this section, before a worker enters
any areas on the agricultural establishment where, within the last 30 days a pesticide to
which this subpart applies has been applied or the restricted-entry interval for such pesticide
has been in effect, the agricultural employer shall assure that the worker has been provided
the pesticide safety information specified in paragraph (c), in a manner that agricultural
workers can understand, such as by providing written materials or oral communication or by
other means. The agricultural employer must be able to verify compliance with this
requirement.
(ii) Training before the 6th day of entry. Except as provided in paragraph (a)(2) of this
section, before the 6th day that a worker enters any areas on the agricultural establishment
where, within the last 30 days a pesticide to which this subpart applies has been applied or a
restricted-entry interval for such pesticide has been in effect, the agricultural employer shall
assure that the worker has been trained.
§ 170.232 Knowledge of labeling and site-specific information.
(a) Knowledge of labeling information. (1) The handler employer shall assure that before the
handler performs any handling activity, the handler either has read the product labeling or has
been informed in a manner the handler can understand of all labeling requirements related to
safe use of the pesticide, such as signal words, human hazard precautions, personal protective
equipment requirements, first aid instructions, environmental precautions, and any additional
precautions pertaining to the handling activity to be performed.
(2) The handler employer shall assure that the handler has access to the product labeling
information during handling activities.
(b) Knowledge of site-specific information. Whenever a handler who is employed by a
commercial pesticide handling establishment will be performing pesticide handling tasks on an
agricultural establishment, the handler employer shall assure that the handler is aware of the
following information concerning any areas on the agricultural establishment that the handler
may be in (or may walk within 1/4 mile of) and that may be treated with a pesticide or that may
be under a restricted-entry interval while the handler will be on the agricultural establishment:
(1) Specific location and description of any such areas; and
(2) Restrictions on entering those areas.
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Related Blood Feeding Pests -Topic 4 - Post Quiz
Answers are found behind the Glossary in the rear of this course
Fill-in-the-blank
Mites
1. __________________come from plant material, and the chigger mite is found in lawns and
open woodlands. The tropical rat mite and the mouse mite come from rodents, whereas the
itch mite and follicle mite are permanent residents on humans.
2. Best-known of the mites infesting poultry, the ____________is found on the birds only when
it is feeding, which is normally at night. In the daytime it hides in cracks and crevices in the
vicinity of the roost.
House mouse mite (Liponissoides sanguineus)
3. This mite in the U.S. is primarily a parasite of mice. It tends to leave its rodent host to
wander throughout buildings and bite people. Its major importance is that it has been identified
as the vector of_____________, a mild and nonfatal human disease.
4. Cimicidae or bed bugs (sometimes bedbugs), are small parasitic insects. The most common
type is Cimex lectularius. The term usually refers to species that prefer to feed
on_____________.
5. Bed bugs are able to live for ______________without feeding on a host. The will live in wall
voids, head boards, screw holes, unwashed underwear and mirror backs.
6. Female bed bugs can lay up to 300 eggs over their lifetime. They will lay them
inside__________.
Life Stages
7. Bed bugs have six life stages (five immature and an adult stage). They will shed their skins
through a molting process (ecdysis) throughout multiple stages of their lives. The discarded
outer shells look like clear, empty exoskeletons of the bugs themselves. Bed bugs must molt
six times before becoming_______________.
Pyrethroids
8. The pyrethroids are a large family of modern synthetic insecticides similar to the naturally
derived_______________.
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Permethrin
9. Commercial pyrethroid products commonly use petroleum distillates as carriers. Some
commercial products also contain OP or carbamate insecticides because the rapid paralytic
effect of pyrethrins on insects ("quick knockdown") is not always lethal (Cheremisinoff and
King, 1994). Pyrethroids are formulated as emulsifiable concentrates, _____________,
granules, and concentrates for ULV application.

Cyfluthrin
10. Cyfluthrin is a ____________that is used as an insecticide. Like most pyrethroids, it is
highly toxic to fish. It is generally supplied as a 10-25% liquid concentrate for commercial use
and is diluted prior to spraying onto agricultural crops and outbuildings.
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Glossary
Citric Acid - A naturally occurring chemical that has some insecticidal and anti-microbial
properties.
Deer Tick - A small tick (about the size of a pinhead). It is this tick that can carry the Lyme
disease causing organism (Borellia burgdorferi).
Deltamethrin - a pyrethroid insecticide with a very high level of activity against ticks (and
fleas). When Deltamethrin is formulated into a (flea and) tick collar, it demonstrates multiple
effects against this (these) parasite(s), including repellency, rapid knockdown, and effective,
long lasting kill. Deltamethrin should not be used on cats.
Dermal Sensitization - One type of safety test that is required for EPA registration of an
insecticide/pesticide to determine whether the product is a sensitizer (causes an allergic type
reaction).
EPA - Environmental Protection Agency is the government agency that regulates chemical
products such as insecticides and pesticides. The EPA is responsible for ensuring that each
product is safe for use for both the consumer and the environment. Before an insecticide may
be sold in commerce (through any channel-vet, pet) it must be registered with the EPA.
F.A.D. - "Flea Allergy Dermatitis" or "Flea Bite Hypersensitivity" is the most common
dermatological disease of domestic dogs in the USA. When fleas feed, they inject saliva that
contains enzymes and histamine-like substances, which cause irritation and pruritis (itching).
Repeated exposure to these substances can cause an animal to become hypersensitive.
Flea - A blood-sucking insect, which feeds on animals, can bite humans and is capable of
jumping from 14 to 16 inches. Female fleas begin laying eggs within 48 hours of their first blood
meal and can lay as many as 200 eggs in a matter of days.
Flea Dirt - Organic matter which flea larvae feed on. Flea dirt consists of partially digested
blood (flea droppings), which is left behind by the blood sucking adult flea. It can sometimes
be seen in the fur of light colored pets, but usually drops off onto the ground, where the flea
eggs and larvae are.
Insect Growth Regulator (IGR's) - A class of materials that control insects by disrupting
normal growth and development, rather than by toxic action (poisoning).
Larvae - The life stage of a flea or tick that hatches from the egg. Flea larvae are small
yellowish maggot-like looking creatures, while tick larvae or "seed ticks" are tiny six legged
ticks. The larvae of both fleas and ticks must feed before further development can occur.
Linalool - A natural substance found in oils of Ceylon cinnamon, sassafras, orange flower,
bergamot, Artemisia balchanorum, ylang ylang. Linalool has insecticidal activity and is used in
shampoos, dips and sprays for flea control.
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Lyme Disease - A disease caused by a bacterium (Borellia burgdorferi) and transmitted by
the bite of an infected Deer Tick. Early symptoms can include but are not necessarily restricted
to a slowly expanding red rash and flu-like symptoms such as fatigue, slight fever, and swollen
glands. Advanced symptoms include arthritis, irregular heartbeat, severe headaches and loss
of sensation.
Mosquito - Species of mosquitoes are the most prominent bloodsucking insects that annoy
man and other warm-blooded animals. Not only are their bites (and subsequent itching welts)
annoying, but mosquitoes transmit several serious diseases to man and animals, including
malaria, dengue fever, filariasis, encephalitis viruses and heartworm.
Organophosphate - OP is a classification of insecticides that kill fleas and ticks by interfering
with the normal activity of the insects' nervous system.
Permethrin - Active ingredient used in combination with NYLAR® in Bio Spot® for Dogs. See
pyrethroids. Permethrin should never be applied to cats or ferrets.
Pupa - An insect developmental stage (frequently spent in a cocoon) in which the larva
metamorphoses (transforms) into the adult insect. For example, in butterflies the larva
(caterpillar) spins a cocoon and becomes a pupa, which then changes into the adult insect
(butterfly).
Pyrethrin - Active ingredient used in many flea and tick products. Pyrethrins are extracts of a
species of Chrysanthemum, which act on the insects' central nervous system and are relatively
safe.
Pyrethroid - A large class of insecticides produced to duplicate or improve on the biological
activity of natural pyrethrins. These compounds include: permethrin, fenvalerate, phenothrin.
Repellent - An active ingredient in a product that has the ability to repel fleas and ticks, thus
preventing them from infesting a dog or cat.
Rocky Mountain Spotted Fever - A disease transmitted by the bite of a Rocky Mountain
Wood Tick. Symptoms include, but are not restricted to, fever, loss of appetite, coughing,
labored breathing and abdominal pain.
Sodium Lauryl Sulfate (SLS)- A surfactant ("soap") commonly used in many food and
household products (toothpaste, shampoo, dish soap). SLS also has insecticidal activity. By
removing the naturally occurring hydrocarbons (oils) from insects' exoskeleton ("skin"), it
causes them to dehydrate (dry out) and die.
Tick - a blood-sucking creature related to spiders. The type of tick that bothers dogs and cats
are "three-host ticks", feeding on different animals during their life cycle. When they bite a pet,
ticks engorge themselves with blood. When full, they can live for months without food.
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Post Quiz Answers
Topic 1 - Introduction to Ticks Post Quiz Answers
1. A patterned scutum , 2. Ixodes ticks , 3. Hard shell (Scutum), 4. Larval ticks, 5.
An incomplete metamorphosis, 6. Idiosoma, 7. Questing, 8. Three hosts, 9. Q
fever, 10. Mammillae
Topic 2 - Tick Identification Section Post Quiz Answers
1. Saliva, 2. A two year period, 3. Leaf litter, 4. Humans, 5. Molts, 6. Pacific Coast
ticks, 7. ground-feeding birds, 8. Lyme disease spirochete, 9. Horses, 10. Carbon
dioxide
Topic 3 - Dangers of Ticks Section Post Quiz Answers
1. Salivary toxin, 2. Bulls eye, 3. Arthropod-borne virus, 4. Hemorrhagic fever, 5.
Tree squirrels (Sciurus spp.) and western chipmunks (Eutamias spp.), 6. Lone star
tick, Amblyomma americanum, 7. American dog tick (Dermacentor variabilis), 8.
Eschars, 9. Coxiella burnetii, 10. Dragging
Topic 4 - Related Blood Feeding Pests Post Quiz Answers
1. The straw itch mite and furniture mite, 2. Chicken mite, 3. Rickettsial pox, 4. Human
blood, 5. Several months, 6. Your skin, 7. Fertile adults, 8. Botanical pyrethrins, 9.
Wettable powders, 10. Synthetic pyrethroid derivative
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We welcome you to complete the assignment in Microsoft Word. You can
find the assignment at www.abctlc.com.
Once complete, just simply fax or e-mail the answer key along with the
registration page to us and allow two weeks for grading.
Once we grade it, we will e-mail a certificate of completion to you.
Call us if you need any help. If you need your certificate back within 48
hours, you may be asked to pay a rush service fee of $50.00.
You can download the assignment in Microsoft Word from TLC’s website
under the Assignment Page. www.abctlc.com
You will have 90 days to successfully complete this assignment with a
score of 70% or better. If you need any assistance, please contact TLC’s
Student Services.

289
Tick Control© 11/1/21 TLC

www.abctlc.com

(866) 557-1746

