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Preface

This guide is intended to be a primary and expeditious information source for aiding deployed
military personnel in the initial steps of pest identification related to surveillance and public
health matters associated with invertebrates of medical import#nsenot intended to be a
definitive or exhaustive treatise on the subject mateRalthermorethe contents of this manual
represent only a compilation of the available literature, and it is not intended in any fashion to
represent an original research papEnis document is intended to be a starting point for
obtaining information and not anepoint. Readers seeking additional information on a
particular topic addressed herein should refer to the referenced material or other sources of

information as appropriate.

Treatment guidelines, where presented, are based on current availablatigio@hthe time
this document was writterPractitioners have the sole responsibility to ensure the correct
dosages of medicines are provided, and they also should ensure correct treatment regimes by

consulting the most recent appropriate informatiamces.

Use of trade or brand names in this publication is for the sole purpose of illustration and does not
imply endorsement by the United States Air Force.
THIS FIELD GUIDE IS INTENDED FOR USE BY MILITARY AND CIVILIAN
EMPLOYEES OF THE UNITED STATES DEPARTMENT OF DEFENSE ONLY AND

IS NOT AUTHORIZED FOR PUBLIC DISSEMINATION OR SALE IN ANY FORM
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SECTIONS

Introduction

The purpose of this guide is to present the reader with a basic yet sound understanding of the
dangerous types of invertebrates that may be encountered during military operations worldwide.
Brief descriptions of the physal and behavioral characteristics of these animals are presented.
This field guide only considers those animals which pose a threat from direct contact and does
not address toxic responses from food or contact allergies, or consumption of certainysoisono
animals. In addition, a few invertebrates are included here not because they present a danger to

people, but because they are often incorrectly presumed to be dangerous.

A considerable amount of literature was reviewed, digested and consolidatedttothis field
guide. In an effort to make a concise guide with streamlined text to facilitate ease of reading
under the operational conditions it was intended to serve, individual information sources have
not been cited in the texTo the maximum ebent possible the information extracted from these
references has been paraphraseome suggested references for obtaining additional

information on these animals are included at the end of this document.

An attempt was made to use common languageisrdbcument to describe symptoms
associated with arthropod attackdowever, for the sake of brevity in some situations, or where
specific terms were essential to avoid confusion, we used medical and technical terminology.

Those terms are defined in Agudix 1.



Threats from invertebrates encompass two broad categpoat source threats and

psychological threatsPoint source threats are those that can cause physical injury or death in a
brief period of time.The sting of a wasp, and transmisstdrieadly disease agents are two
examples of point source threasychological threats, by comparison, are those that do not Kill
or directly threaten health, but rather present unpleasant situations for people to the extent that
routine functioning ismpaired. Both point source and psychological threats have the real
potential to disrupt or even halt military operations, and they present serious concerns that
commanders and the military medical community must address during both peacetime and

contingencies.

There are several types of potential negative interactions associated with invertebrates including
physical pain, disease, envenomation, myiasis, allergic reactions, psychological disorders, and

death.

Physical painBites, piercings, and stisgcaused by a wide variety of invertebrates can produce
varying amounts of suffering among victimSymptoms can range from mild annoyance to
incapacitation.Although such physical trauma generally is not lethal, it may render a victim
incapable of normaactivity, and it can result in psychological disturbance among certain

individuals.

Disease Transmission of arthropedr vectorborne disease agents represents the most
substantial andontinuous nortombat threat to military members during deploymeiitse
World Health Organization has estimated there are 10 million cases annually of vectorborne

diseases worldwide with many being fatelistorically, vectorborne diseases have proddeed



more morbidity and mortality (greater than 60%) among U.S. military forces during modern
wars than battle injury and ndrattle injury combinedIn addition, vectorborne disease

epidemics can serve as a severe detriment to force morale.

Envenomatia, the injection of venom into the body through either bites and/or stings, is perhaps
the most rapid and immediate deleterious response invertebrates can inflict on hlineans.
response of such envenomations can range from mild irritation and limitexisexf tissue to
systemic failure and deatfi.he venoms producing these conditions are broadly grouped as
either neurotoxic or necrotidNeurotoxic venoms are those that negatively affect the nervous
system while necrotic venoms are those that desiamd and tissueOccasionally, the venom

of some invertebrates contains both neuotoxic and necrotic propéntiaddition to injecting

venom, some caterpillars and beetles produce toxins that cause dermatitis when contacted.

Myiasisis the invasiorof the tissue of man or animals with the larvae (maggots) of certain flies
(Diptera) that consume flesh or body fluids for sustenaBceh invasions may be benign or

even asymptomatic, or they may result in more destructive disturbavgessis is ofta

described in terms associated with the site of ernfiggpes of myiasis recognized in humans

include urogenital, gastrointestinal, ocular, auricular, and cutaneous which is the traumatic
invasion of tissue and the most significant form of myiaMestinstances of myiasis are

accidental or opportunistic (facultative) rather than obligaiéhough flesheating dipteran

larvae can be successfully used to debride necrotic tissue from wounds under controlled medical
conditions, myiasis under operationahditions potentially can damage healthy tissue and

produce severe psychological distress in victiwhen wounds are involved, the term



Atraumati co may be applied, and when the | esi
myiasis. When larvae buow in the skin in such a way that the progress may be followed as the
|l arva advances, the term fAcreepMyiasghasnyi asi so (

tremendous potential for psychological disturbance among afflicted military personnel.

Urticationis a physiological response to contact with toxins of certain invertebrate body parts,
such as the setae of certain moth larvae, and nematocysts (stinging cells) of jellyfish and corals.
Urtication can cause a painful burning and itchy skin eruptiohjves, at the point of contact.
Although rarely fatal, urtication can be debilitating and may result in systemic shock in some

individuals.

Allergic Reaction®ccur primarily through contact with venom, saliva, or certain body parts of
invertebratesuch as setaeReactions can be either localized (wheals, swelling) or systemic

(anaphylactic shock), and the range of severity, including death, is broad.

Delusory Parasitosis and Entomophadnia psychological disorders stemming from contact with

insects and their relativesPsychological threats posed by invertebrates often are cumulative in
their effect. In other words, the more experience an individual has the greater the negative
impact on health and welfar@he importance of such cumulativecennters is a function of the
number and diversity of pests in an area, the quality of living conditions, ability to escape the
pests, fatigue, and streddnder certain conditions, such as an extended deployment, nuisance
pests can become a more subsshititreat to mission success than disease, especially when pest

densities are high and disease incidence is Delusory parasitosis often is an intensely



emotional psychological disorder characterized by the unfounded belief that parasites, usually
insects, are living on or in the bodyhis condition, although very rare, can become sufficiently
severe in some individuals to be incapacitating, and these individuals often require professional
mental health careEntomophobia, by comparison, is simptyiarational fear of insects and

their relatives, or the damage or diseases they are capable of infliEbngxample, some
individuals may develop an irrational fear of bees after being sfling.primary difference

between entomophobia and delusoaygsitosis is that the former occurs only in the presence of

certain insects while the latter encompasses a near constant state of agitation and distress.

Pesticide Use for Controlling Invertebrate Vectors and Pests
Pesticides for controlling vectors apdsts should be applied only by qualified pest management
personnel.Department of Defense guidance on pesticide selection and integrated pest

management can be found in tentingency Pest Management Gufd@echnical Guide No. 24,

Armed Forces Pest Magement Board), arduide to Operational Surveillance of Medically

Important Vectors and Pegtsi Oper at i onal Entomol ogyo) avail at

Aerospace MedicineAdditional information and instruction on pest management issues of
military importance can be found on the website of the Armed Forces Pest Management Board

(www.afpmb.org.

Personal Protective Measures Against Arthropods
Guidance on personal protection from arthropods and othert@brates can be found in

Personal Protective Measures Against Insects and Other Arthropods of Military Significance

(Technical Guide No. 36, Armed Forces Pest Management Boardiuade to Operational
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information and instruction on personal protection from arthropods can be found on the website

of the Armed Forces Pest Management Boardvi.afpmb.org.

Dangerous Invertebrates of Military Importance
Appendix 1 contains a list of the dangerous invertebrates of military importance including their

geographic distributions.

Arachnids

(Spiders, Scorpions, Ticks, Mites, Camel Spiders)
Envenomation by arachnids causes significant medical illness worldwideng the most
important groups of spiders are the widow spideagrodectusspp.), recluse spidered@xosceles
spp.), the Australian funnel web spidefgr@x andHadronychespp.) ad the wandering or
banana spider$’honeutriaspp.) of Brazil. Scorpions are widely distributed worldwide, but
only a few species primarily distributed in Africa, the Middle East, and Latin America can inflict
fatal stings.However, scorpion stinggpresent the most important source of arachnid
envenomation in many of these areas occasionally causing morbidity among adults and death
among children.Ticks and mites are notorious vectors of serious human disease and irritation.
Finally, some arachds such as camel spiders may be harmless if left alone, but their appearance

can cause psychological distress among people.

Spiders
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The vast majority of the approximately 25,000 species of spiders known worldwide are
completely harmless to peoplelowever, a few species are capable of causing substantial pain,
suffering, and even death to their victinisven the potentially dangerous species are shy and
secretive, and contact with them is normally accider@alcause of the difficulty in accurately

identifying spiders, all types should be avoided.

Banana spiders

Some banana spidefHoneutria fera, Phoneutria ochracea, Phoneurtria.pjplstributed in

South America are aggressive and have been implicated in human envenomations leading to
death. These spiders are also commonly referred to as wandering spiders in South America, but
they are not related to the wandering spiders of Afr@anana spiders do not spin a wéllhese
spiders bite hundreds of South Americans yearly and most ofterydi@nvinter monthsThe

bites are painful, and after a few hours, the pain becomes deeply seated and generalized, and the
area around the bite becomes swoll&éhe venom is a potent neurotoxin that affects both the
central and peripheral nervous systdmvenomation may involve a variety of symptoms

including altered pulse rates, irregular heartbeat, temporary blindness, sweating, fever, and
increased glandular functions, especially the kidn&aughly 24 hours following the bite, the

victim may suffe from general muscle pain and prostratidratalities are not common and

children under 6 years of age are the most vulnerdliiere is no antivenom available, and
treatment may include use of analgesics and antihistamines although they are not always
effective.

Figure 1. Banana spidéPhoneutria fery, South America.Photo: Danne Rydagren.

Black widows spiders and their relatives
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Black widow spiders and theielatives [atrodectusspp.) are among the most dangerous spiders
to humans.Although timid and reclusive in behavior, they can inflict painful and potentially
deadly bites when provoked or accidentally contacléese spiders often are shiny black in
appearance and approximately one inch or less in body lehtgist widow spiders have the
ventral (bottom) side of the abdomen is variously marked with red spots or other shapes, and
some species may also have similar markings on the dorsum (topHEmefjed hourglass

marking of the southern black widolhatrodectus mactansn North America, and the red

dorsal spot of the redbadkatrodectushasseltj in the AustreAsian region are perhaps the most
well known of such markings among these spidé&gp r oxi mat |l ey 40 species
wi dows 0 o0 c c WMedicallpimpodantispbaes occur in the Middle East, Europe,
Madagascar, Africa, Asia, Australia, and throughout the Western Hemispheographically
unique common names applied to the blaattomis include shebutton spider (South Africa),
katipo (New Zealand), redback (Australia), and malmignatte and karakurt (Eufoibey.

species ot atrodectusof concern that are not black in color include the brown widow (tropical
areas worldwide; comman the southern United States), red widow (central and southern
Florida, Africa), and northern widow (northern Florida to Canada).

Figure 2. Southern black widowlL@atrodectus mactansNorth America.Photo: Texas Parks &

Wildlife Department.

Figure 3. Web of southern black widoviLatrodectus mactanshowing irreqular pattern of silk

threads.Photo: David Bowles & Mark Pomerinke.

Figure 4. Red backl(atrodectus hassléti Australia. Photo: source unknown.

Figure 5. Brazilian black widow (Latrodectus curacaviensis), South Ameitato: source

unknown.
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Figure 6. African black wdow (Latrodectus indistinctus), South AfricRhoto: source

unknown.

Figure 7. Red widow, [Latrodectus bishopi Photo: source unknown.

Figure 8. Brown widow (atrodectus geometricusPhoto: Invasive Species Council.

Figure 9. Brown widow Latrodectus geometricusPhoto: F. J. Santana.

Figure 10. Brown widow Latrodectus geometricushowing red hourglass on ventral side of

abdomen.Photo: F. J. Santaa.

Although bites from black widows are relatively rare, and the toxicity of their neurotoxic venom
varies widely, envenomation by these spiders can be dangerous. Widow spider bites can cause a
clinical condition referred to as latrodectism. The mostiSaant feature of latrodectism is

severe and persistent pain, although some bites may cause only minor éfithctsgh the bite

itself is often painless initially, significant systemic symptoms may ensue in a matter of minutes,
beginning with severetalized pain of increasing intensity that may become generalized.
Symptoms include severe muscle pain, rigid fb
the chest, difficulty breathing, and naus@de dermatologic responseslaitrodectusites nay

be mild, and include localized redness of the skin, sweating, and erection or bristling of hair at
the wound site within the first half houlhe nodes draining the wound site may become

palpable and painfulln addition, cyanosis may develop arouhd bite site and there may be

various dermatological eruptions such as hives or itchy whédlsough death is rare, mortality

can be 45% without treatmentBite victims usually require medical treatment, including

antivenom for norsensitive individuks, and hospitalizationBlack widow bites have been
occasionally misdiagnosed as ruptured ulcers, acute appendicitis, kidney problems, or food

poisoning.
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There are several commercially available widow spider antivendimsse antivenoms include

those for the black widowgL. mactans, L. indistinctyi®f North America (Merck), the reback

spider (. hasselfj in Australia, and brown widow.( geometricusspiders of South Africa, the
ArgentinianL. mactansand the Mexican widow spideEuropean wdow spider (.
tredecimguttatusantivenom is no longer produceAlthough these antivenoms produce few

allergic responses, and they have been shown effective under laboratory conditions in addition to
having crosseactivity between many species, theg seldom usedTreatments for

envenomation by black widows may include use of antivenom forrsglpatients, but muscle
relaxants such as calcium gluconate, magnesium sulfate, and diazepam are more commonly used
treatments.Historically, an effectivéreatment included use of muscle relaxants and an

intravenous solution of 10% calcium gluconalRecommendations for pain control include
intravenous morphine sulfate for severe cases and aspirin and acetaminophen for milder

envenomations.

Brown recluse spiders

Brown recluse spider&.¢xoscelespp.), also known as fiddlebacks, are widely distributed
throughout the world with over 100 described species in the gémy&enomation by some of

these species has well documented dangerous edfegsople.Not all of the known species

have been shown to be dangerous, but it is possible that many pose a potential health threat to
people. Antivenoms are available f&woxoscelespp., but there is little evidence to support their
effectiveness, pécularly against local effectsThe known and potentially dangerous species of

Loxoscelesre shown in Appendix 1.



Figure 11. Brown reclusel(oxosceles reclugaNorth America. Photo: David Bowles & Mark

Pomerinke.

Figure 12. Loxosceles valida, South AfricdPhoto: Museums of Cape Town.

Figure 13. Fiddle-shaped marking on the cephalothorax of a brown reclBbeto: Dr. Harold

J. Harlan.

The fiddleshaped mark on the cepahalothorax, long legs and sleek, brown to gray coloration are
characeristic of all members of this genuslowever, the fiddleshaped mark is not well defined

in some species_oxosceles reclusa North American species, is perhaps the most recognized
species in this grouplThe Chilean reclusé,oxosceles laetaand theMediterranean recluse,
Loxosceles rufescehsve been introduced to the United States, Canada, and likely other areas of
the world as well.Although some of these introduced populations are thought to have been
exterminated, others almost certainly haeeome naturalized and continue to ex{Senerally,

these spiders are shy and reclusive by nature, but they will bite when harassed or accidentally

contacted, and multiple bites are not uncommon.

Considerable myth and misinformation surround theskwfeorown recluse spiderslany

Abitesd by these spiders reported by physicia
other factors.In reality, brown recluse bites are rare relative to their population densities in

structures shared with pgle. Most bites by brown recluses are asymptomatic ofrestflving.

Although the bite of a brown recluse produces little pain initially, the potent necrotic venom is
capable of rapidly destroying living human tissue around the bite®iis.phenomeon is

known as necrotising arachnidism syndrome, but it occurs in only about 10% of victims.
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Approximately 1224 hours following envenomation, the area around the bite site becomes
painful and swollen, the skin becomes reddened or mottled purplistiere may be some

areas of hardened tisswamd a blister or pimple may fornin certain cases, there is further
progression of the v e-donedwloaraundithe hite sitewiththec | ud e,
central area appearing grbiue in color, andhe surrounding area become reddenaghen

these later symptoms appear, the patient will often develop deep tissue necrosis, and a typical
lesion is about the size of a dime or smaller, raised around the edges and sunken in the center.
While some bite \atims do not show any reaction the range of responses in those that do varies
from a small pimpldike lesion, to severe, full tissue necrosis and formation of ulcers that may
take months to heal or require surgical interventiBarely, additional systeimreactions may

occur including disseminated intravascular coagulation, passing blood in the urine, acute kidney
failure, convulsions, coma, and rarely death.

Figure 14.Mild necrosis from a probable brown recluse bite in a deployed solei®to:

James A. Swaby.

Figure 15. First day response in a patient bitten by a brown reclBeto: source unknown.

Figure 16.Late stage necrosis in the same patient 10 days following a brown recluse bite.

Photo: source unknown.

Treatment for brown reclusetes can include, to the extent possible, immediate immobilization
and elevation of the affected area and use of cold comprddedsr direct care of a physician,
analgesics can be used for pain relief, and the victim should have a tetanus booster when
necessary.Corticosteroids can be injected into the bite wound to reduce pain and inflammation.

Also, 100 mg of Dapsone given daily can limit cutaneous necr8sistemic antibiotics may be
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used to treat secondary infectioris.extreme cases of necrgsssirgical excision of the wound

and skin grafts may be necessary, but only after the necrosis has completely stopped.

Funnel web spiders

Roughly 35 species are known among the geAtte andHadronychethe Australian funnel

web spiders.Funnel veb spiders are of moderate size with some species approaching 1.5 inches
(40 mm) in length.Several of the funnel web spiders are known to envenomate humans with
serious consequences, and bites of some species can bé@ fi@alenudtraxis distributedn

eastern and southern Australia and New Zealand, \Maitkonychds generally distributed
throughoutAustraliaand TasmaniaThe distribution ofAtrax robutsugSydney funnel web

spider) is restricted to an area in a radius of approximately 100 (b86dm) around Sidney,
Australia. Atrax robustusandAtrax formidabilisarguably are the most venomous and dangerous
spiders in the worldSeveral species of funnel web spiders have very serious bites, but there
have been no reported fatalitidsess han a couple of dozen human deaths from funnel web
spider envenomations have been recorded since

Figure 17. Funnel web spideAtrax robustu¥ Australia. Photo: Danne Rydgren.

Figure 18. Funnel web spider in a defensive posture with fangs expddsoto: Marc Birat.

Unlike black widows where the bites of males are msemuential, the neurotoxic venom of male
funnel web spiders is much more virulent than that of the female even though the female secretes
larger quantities of venont-emales normally have a limited territory while the males wander

about seasonally seam from females.Thus, wandering males are responsible for the

majority of bites attributed to these spide@ne unusual aspect of funnel web venom is that it
appears to be toxic only to primates (monkeys and humans) which lack a naturally occurring

inhibitor. When attacking, funnel web spiders grip the victim and bite repeatedly.
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Reactions to envenomation by funnel web spiders includes skeletal muscle spasms and
twitching, weakness, excessive salivation and sweating, bristling of hairs, ragliehéarigh

blood pressure, irregular heartbeat, abdominal pain, nausea, vomiting, pulmonary edema, leaking
of capillaries, kidney failure, unconsciousness, shock, and d€aite injected, venom can

reach the circulatory system in as little as 2 minwted,death can result in as little as 15

minutes, but fatalities can occur up to 3 days following the Bitgivenom for the various

dangerous funnel web spiders is available in Australia.

Hobo Spiders

The hobo spiderTiegenaria agrest)swas introdued to the United States from Europe and has
been implicated in human envenomationthim Pacific Northwest, Alaska, and Idaho, and
additionally throughout their natural distributioBymptoms include a slight prickling sensation
following the bite and amall insensitive hard area that appears within 30 minutes surrounded by
an expanding reddened area of up to 6 inches in diamEtey.area will become blistered

between 15 and 35 hours after the bite, and, about a day later, the blisters break and ooze.
Necrosis sometimes continues even after the wound starts to scafd legerecrotic lesion can

vary from 1/2 to 1 inch (325 mm) or more in diameter and may take several months to heal.
Painful headaches also have been associated with hobo spideoreatien. An effective

antivenom is available for treating bites of this species, but it is not given to all patients.

Figure 19.Hobo spider (Tegenaria agresti®hob: Maxence Salomon.
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Megalomorph spiders

Harpactirella lightfootiof South Africa is a large spider that is seldom encountered by most
people, but the severity of their bites makes them of medical intédest.of the most
distinguishing features of these spiders is that their spinnerets are very long and protrude well
beyond the posterior margin of the bodihe body length may exceed 30 mm. and the body and
legs are thickly covered with brownigjnay hairlike setae.The exact distribution dfi.

lightfooti in Africa is not well established, but it appears to be restricted to the Southwestem
Cape region. They reside in siiked tunnels beneath rocks and logs.

Figure 20. Megalomorph spideiHarpactirella lightfoot), South Africa. Photo: Ansie

DippenaatSchoeman.

The severity of envenomation bl lightfootiis still matter of speculationHowever, bites of
megalomorplspiders have been reported to produce symptoms that include a burning pain
experienced at the bite sitAfter a latent period of 2 hours, patients may vomit continuously
and show marked signs of shock, collapse, and be unable Mal#liscoloration oswelling is
usually visible at the site of the biteatrodectusantivenom has shown some promise for

treating bites of this species in mice.

Six-eyed sand/crab spiders

Members of the genuSicariusare mediunrsized spiders with a body length updté inches (15
mm), and the width across the legs is about 2 inches (50 Mogt species are reddignown

to yellow in color without any distinct pattern§hey often camouflage themselves with sand
particles wedged between body hairs in order todoieto the background of their specific

habitat. These spiders are shy and secretive, but they will bite when accidentally contacted.
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Figure 21.Six-eyed sand spide&(ciariussp.), South Africa.Photo: Genevieve.

Figure 22.Six-eyed sand spideS(ciariussp.), South Africa.Photo: Museums of Cape Town.

There are 22 known spes in the genuSicariuswhich are broadly distributed limbabwe,

South Africa Central and South America, and the Galapagos Islafusy are arguably the

most venomous group of spiders in southern AfriS-eyed sand spiders have a virulent

cytotaxic poison capable of destroying tissue around the site of the bite and throughout the body,
causing massive internal bleedindissue damage from a bite can be extensive and severe, but
bites to humans are not well documentelbwever, under experimeaaitconditions, rabbits
envenomated witBicariusvenom died within 4 hours and autopsies revealed extensive

damage to subdermal tissue and skeletal mugdkn, there was swelling of the liver and

damage to heart and kidney tissues as well as bloctexika in the lungsThe severity of the

damage depended on the amount of venom delivered by the spider, the health of the patient, or if
the patient has allergies, the age of the patient and the site of th8toiddl.children and the

elderly appeara be the most adversely affecte@ome patients display symptoms of stress.

antivenom is available.

Wandering spiders

The various common names applied to these South African spiders include wandering
spider, lizareeating spider and dwaalspinagkdhe most common species implicated in human
bites isPalystes nataliusf South Africa. This is the largest spider in the region and females
reach up to 1.6 inches (40 mm) in length with the male being only slightly smaller than the
female. They are lhie only spiders which might be confused with the baboon spiders (Family

Theraphosidae), but they can be distinguished from baboon spiders in having the eyes arranged
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in two sets of four rather than clustered in single, small cluBtber distinguishing

characteristics oP. nataliusinclude having a brownisgray colored body while the ventral

surfaces of the legs are bright yellow with transverse black bands, and a reddish oral region.

These frediving spiders are often found running on the walls aides. Palystes nataliuss

medically important because its venom causes convulsions and death in guinea pigs under
experimental conditionsHowever, some researchers have argued that the guinea pigs died from
shock from being pieeheliceead, ana pot ftomm the verinaone r 6 s | ar g
human case, the bite from this species produced a burning pain at the site of the bite

accompanied by slight swelling, which persisted for few days.

Figure 23. Wandering spiderRalystes natalius South Africa. Photo: Museums of Cape

Town.

White-tailed spiders

The bite of whitetailed spider(ampona cylindrata, Lampona murinaf Australia reportedly

can cause a burningain followed by swelling and itchingVhether or not there may be

formation of necrotic lesions similar to those of the brown recluse is an area of active scientific
debate, howeverAlthough necrosis has been recorded for wtatked spider bites, soe

suspect the necrosis actually stems from contamination of the bite wound with bacteria
(Mycobacterium ulceransarried on the fangs of the spidétowever, such necrosis is rarely
reported. White-tailed spiders can grow to 0.8 inch (20 mm) in lengttd they typically inhabit
cool, outdoor locations such as under bark, rocks and leaf litter, and in hdbsgsare widely
distributed in Australia and Tasmania.

Figure 24. White tail spider llampona cylindraty Australia. Photo: source unknown.
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Yellow Sac spiders

More than 200 species of yellow sac spiders in the géhagacanthiunare distributed

worldwide. Some of the known dangerous specie€la¢iracanthiumare shown in Appendix 1.

These spiders are relatively small (0.4 inch or 10 mm, body length), and yellowish inSator.

spiders construct sadike, silken tubes in foliage or under bark or stones in which they hide.
Although fairly recusive in nature, sac spiders will occasionally enter houses and other
structures.Yellow sac spiders are aggressive and will bite defensivEhg clinical significance

of these spiders is not well known, but they have been shown capable of causnigldpe

with associated necrosis and occasionally systemic effelciaever, several species of
Cheiracanthunhave been implicated in human envenomations, and they reportedly are
responsible for upwards of 90% of all dangerous spider bites in SoudaAfri

The number of species of yellow sac spiders which can inflict dangerous bites is not known, but
because some species are considered dangerous, all sac spiders should be considered a potential
threat Many reported Abr own noweaigeciexascelesrécesa out si d
the United States may be due to envenomation by yellow sac spiders or perhaps othergpiders.
the United State€. inclusumis native whileC. mildeiis introduced.Cheiracanthium mildei

was first identified as a caa of necrotic arachnidism in 1970, when it was linked with skin

lesions in the Boston, Massachusetts area where it is the most common spider found in houses.
This species also is common in houses in New York City, and may well be the cause of "brown
recuseo bites rumors mi st lateladlp70's agpeanytld8BQs f r om t
mildei produced a significant number of bites in the Provo, Utah @#ilarly, C. inclusumis

reportedly responsible for bites in Georgia and southwesterad@aBites byC. inclusumare



probably far more common and widespread than reported, and it is likely that more reports will
surface as yellow sac spiders become better known as clinically significant species.

Figure 25.Yellow sac spiderCheiracanthium sp. Photo: Darwin Vest.

Figure 26.Hobo spide(Cheiracanthium mildéi Photo: Jeff Barnes.

Figure 27.Hobo spider Cheiracanthium mildgishowing the eyesPhoto: Peter DeVries.

The bites of yellow sac spiders are not life threatening, butddeyesult in substantial necrosis
due to their cytotoxic venonBites are generally characterized as producing instant, intense
stinging pain, similar to that of the sting of a wasp or horketlowing the initial sting there

may be localized rednessyelling and itching; and eventual formation of a necrotic lesion.
Healing of the necrotic lesions typically is complete within eight we8kstemic effects are
usually not severe, but may include chills, fever, headache, dizziness, nausea, losstef app
and sometimes shocK.reatment of the local lesion should follow the same protocols as outlined
for the hobo and brown recluse spide@orticosteroid therapy may be beneficial when systemic
effects are present.

Other potentially dangerous spiders

Other spiders that have been implicated in arachnidism inéltglepespp. (garden spiders), of
which representatives can be found worldwide, Rhdlippusspp. (jumping spiders) found
primarily in the Western HemispleerHowever, the responses to the necrotic envenomations
from these species are generally mild, although victims may exhibit localized diSneskarly,
some species afycosa(wolf spiders) distributed in the Western Hemisphere have cyanotic
venom thamay produce localized necrosislost envenomations by wolf spiders involve
intense pain and reddening at the bite site, with variable amounts of swétilisgme instances

there is bleeding at the puncture sites because of the powerful jaws ofpildess. 3 he bites of
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one South American specid¢gjcosa raptoria have been shown to produce necrotic lesions, and
victims may experience swollen lymph vessels around the bite area with eventual eschar
formation and sloughing of the wound.

Figure 28. Garden spiderArgiopesp.), North AmericaPhoto: Jeff Barnes.

Figure 29. Jumpingspider Phidippussp.), Thailand.Photo: John Moore.

Figure 30. Wolf spider Lycosa avida Source uknown.

Otherspiders from different regions of the world may also produce mild arachnidism, but such
cases are seldom reported and are not generally considered medically signiiieatrhent for
these milder cases of necrosis should include immobilization andieleeathe bitten area,

cold compresses, analgesics, tetanus boosters, and systemic antibiotics for secondary

infections.

Tarantulas

Though widely feared, tarantulas (Family Theraphosidae) are not particularly dangerous to
people. Bites from their bng, needldike fangs, can be quite painful, and the setae shed from
their bodies can be a painful urticarial irritant when introduced into the eyes or mucous
membranesHowever, their venom produces a reaction comparable in physical character to that
of bees and waspd.ocalized reactions for a tarantula bite can be treated with topical
corticosteroids, systemic antihistamines, and cold compresses.

Figure 31. Taranta. Photo: David Bowles & Mark Pomerinke.

Scorpions
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Scorpions (Order Scorpiones) are a largely nocturnal, secretive group of animals widely
distributed in tropical, subtropical, and desert habitats worldwide generally located soutN of 45
latitude. Although all scorpions are venomous, only a few of the over 1000 known species are
dangerous to humandhe stings of most species are similar to that of a bee or et

scorpions are not aggressive and stinging incidences usually occur only adgidétaavever,
scorpions stings remain a serious public health menace in many areas of theeaodgample,
approximately 200,000 people are stung by scorpions yearly in Mexico witB0D0eathsIn
Tunisia, data collected from 1986 to 1992 show@®@345,000 cases per year of people stung

by scorpions, and the number of deaths varied from 35 to 105 per year, largely among children.
Some medically important scorpions and their geographic distributions are shown in Appendix

1.

Figure 32. Stinger ofParabuthtus granulatusPhoto: Museums of Cape Town.

Dangerous Scorpions

Most potentially lethal scorpions belong to the Family Buthidae which primarily igbditd in
Africa and Southeast Asiddowever, all scorpion stings, regardless of geographic location
should be treated as potentially dangerous unless the scorpion can be positively idefRtified.
example, several species@é&ntruroidedlistributed fom Mexico southward in the Americas
have stings with serious medical consequences but other species in this genus only produce
painful encountersAmong the most dangerous scorpions in the worldCamroides sufussus

in Mexico, Tityus serrulatusn Brazl, and the infamous yellow scorpion of the Middle East,

Leiurus quinquestriatusOf the 86 species of scorpions known from India, only two species
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Mesobuthusamulus the common red scorpipandPalamneits swammerdanare potentially
lethal. Indeed, he common red scorpion has killed many people with a historic mortality rate
around 30%.In the western Cape of AfricRarabuthus granulatus the most important
venomous species whikndroctonus australiandButhus occitanus northern Africaare
regularly implicated in stinging humans with serious consequer@pstophthalmus

glabrifrons Family Scorpionidae, is widespread in southern Africa, and is able to produce a
variety of dangerous systemic symptoms, but no deaths have yet been attrithiteddecies.
Androctonus crassicaudandButhus occitanugenerally are considered to be the two most
dangerous scorpions in Jord&imilarly, A. crassicaudas the second most frequent source of
scorpion sting in southwest Iran where it is considiéoebe a significant social hazard. This
species is responsible for many deaths annually, mostly among chi@fénb34 patients in

one study in southwest Iran, three scorpion species accounted for nearly all of the stings, i.e.,
Androctonus crassicaad41%) andMesobuthus euped$5%) (Family Buthidae), and
Hemiscorpion lepturugl3%) (Family Scorpionidae)in the United States, the only scorpion
capable of inflicting a fatal sting {Sentruroides exilicaudé&C. sculpturatus, C. gertsghi

which is dstributed in Arizona, California, Utah, and western Mexietowever, no deaths in
the United States have been attributed to this species since 1968.

Figure 33. Androctonus crassicaudMiddle East.Photo: Al Sirhan.

Figure 34.Buthus occitanudViddle East.Photo: Danne Rydgren.

Figure 35. Centruroides exilcaudaNorth America. PhotoKelly Swift.

Figure 36. Hottentotta jayakariMiddle East.Photo: Eric Ythier.

Figure 37.Yellow scorpion, [eiurus guinquestriatys Middle East.Photo: W. Wister.

Figure 38. Mesobuthus eupeusliddle East. Photo: G. Witt.
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Figure 39.Red scorpionNlesobuthus tamuliisindia. Photo: Eric Ythier.

Figure 40. Thick-clawed scorpion@pisophthalmus glabifronsSouthAfrica. Photo: R. David

Gabon.

Figure 41. Parabuthus transvaalicu$South Africa. Photo: Kelly Swift.

Figure 42.Tityus stigmurus Photo: W. Wister.

Mostdangerously venomous scorpions have | ong an
to those of less venomous species which tend to have more robust pedijpgdgsas led to the

simple, although not universal, rule that scorpions with thin clawshacidtails tend to be more

venomous than those with stout pedipalps and thinner tils.toxicity of the venom is

therefore associated with the ability of the scorpion to subdue prey with the pedipalps.

southern Africa, thick clawed scorpions bejorg to the families Scorpionidae, Bothriuridae and
Ischnuridae, and are generally assumed to be harntiesgever,Opistophtalmus glabrifrons

an exception to the rulepistophthalmuspecies are burrowing scorpions, and probably never

leave their brrows except when coming out to matkhis probably accounts for the timing and

relative rarity of their stings.

Figure 43. Stripped bark scorpiorCentruroides vittatus North America.Photo: University of

Missouri.

Figure 44. Euscorpius italicusEurope.Photo: James Cokendolpher.

Figure 45. Giant hairy scorpionHadrurus arizonensjs North America.Photo: Liberty Haven

Ranch.

Effects of scorpion venom
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The effects of scorpion venom on people are highly variable withigekanging from

localized, seHlresolving pain to deathFor all scorpion stings, every effort should be made to
establish the species responsible because the relative seriousness of envenomation is species
dependent and varies widebjdditionally, the response to scorpion envenomation may vary

with the general health and age of the victim, their physiology and genetics, and emotional
condition. Further variability may be attributed to the site and depth of sting penetration,
guantity of the injectestenom, and the proportion of the venom reaching the circulatory system.
The severity of complications often seen in children likely is due to the higher concentration of
venom per unit volume of bloodAlthough individual play a key role in determinirgetreaction

of stinging victims, other factors also may be involved.

Figure 46. Blister at the base of the big toe in an airman deployed to the Middle East

approximate} two days following a scorpion sting by an unidentified speclé® victim

suffered no affects other than the initial pain, swelling, and head&tiwto: James A. Swaby.

Scorpion venom contains both hemolytic and neurotoxic components of waitdritiner

produces the pain and swelling associated with stifige. local and systemic responses
associated with envenomation often are quite different and variab&venom of some species
may produce severe swelling and discoloration at the siteeadting while that of other species
causes pronounced swelling, inflammation and pAithough the general initial response to a
scorpion sting is immediate local burning pain, some species with potentially lethal venom often
cause little initial paind produce minimal or no swelling, inflammation, and discoloration.
However, the sting site may become painful to the touch and have a "woody" fe&xdimg.

patients develop dark blue skin patches usually surrounded by a red halo within the first hour


http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%2046.jpg
http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%2046.jpg
http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%2046.jpg

following a sting. These areas may gradually become hardened and inflamed followed by
necrosis and subsequent sloughing of the skarge blisters may develop around the sting site,
and extensive ulceration may folloun cases of severe envenomatiom, tiemolytic

components of venom can destroy red blood cells, disrupt the blood ability of blood to clot, and
other cardiovascular complications can ocddnset of acute kidney failure following scorpion
envenomation can result within 24 hours to a fewsdallowing the sting and is sometimes

typified by the presence of blood in the urine, and associated anemia and jaundice from
destroyed blood cellsSome patients may require kidney dialysédthough most patients have
difficulty producing urine, othepatients may start secreting abnormal amounts of urine between
6 and 21 days after a sting.

The neurotoxic fraction of the venom, depending on the species involved, can produce a broad
range of dangerous and potentially fatal reactions when pressifficient quantity. This

fraction of the venom contains a variety of polypeptides that interfere with ionic balance and
channel activity in the nervous systeifhe primary and initial effects are on the peripheral
nervous system which causes intense,paiered heart activity, and numbne&xher

symptoms associated with the neurotoxic component of the venom include muscle twitching,
crying, salivation, profuse sweating, respiratory distress, urinary urgency, nausea, paresthesia of
the tongue, restleaess, stiffness of the joints, convulsions, and increased muscle activity around
the eyes.For the stings of some species, pain can be negligible initially, but patients may seek
medical treatment hours to days later when they have already developktysavel

inflammation with gradually increasing local paiAnother common response in children is an
extreme form of restlessness characterized by excessive neuromuscular activity (jerking and

spasms).Typically, blood pressure, body temperature, andde reflexes often increase while



motor skills become impaireddther striking features include the inability to write or

manipulate small objects, difficulty articulating speech, and varying degrees of loss of
pharyngeal reflexesHeightened sensitiwtto touch, cold or heat, muscle pain and cramps also
occur in many patientsSystemic symptoms and signs usually develop within 4 hours of the

sting, and anaphylaxis and death from cardiac or respiratory failure can occur within 24 hours.
However, despe the seriousness of such symptoms in victims, death from scorpion stings has
become less common due to the availability of antivenom in some areas where highly venomous
species occurRecovery often is complicated by varying degrees of respiratoryrygio

which tend to be more serious in children.

Treatment of envenomation by scorpions

Scorpion stings should always be treated as a medical emergency that requires treatment as soon
as possible, especially when young children are conceivietims of scorpion sting,

particularly if known dangerous species are involved, should be closely observed for at least 24
hours. Children and other highisk patients should be hospitalizetiteatments for scorpion
envenomation may range from using only alammpress or ice on the sting site to

administration of antivenomlLocal pain can safely be relieved with a local anesthetg: (

xylocain or ice pack), and physician prescribed medications such as barbiturates, diazepam and
atropine can be used forsas involving neurological symptombslowever, some analgesics like
morphine, demerol, codein or other morphine derivatives, or paraldehyde, valium and thorazine
may increase the toxicity of venom as much as seven times and should be administered
cautiousy. Corticosteroids, adequate hydration, blood transfusion and diuretics may help in

management of severe casédl. patients with symptoms and signs of systemic envenomation



should receive antivenom if availabl€he success of antivenom therapy depamthe

conditions of the antivenom application (dose, route and time of injection after envenomation,
etc.) and/or on the quality of antivenoi8erotherapy is more efficient when given as soon as
possible after envenomation and with adequate quantftesstisenom. Surgical excision of the

sting site may prevent harmful or fatal consequences in some patients.

Because the range of severity of envenomation is so variable among scorpions, the relative threat
for a particular region should be assessear po deployment to that location to determine the

requirement for obtaining appropriate antivenoms.

Mites

Chiggers or harvest mites

Chiggers are larval mites belonging to the family Trombiculideeey are obligate ectoparasites
on mammalian host bafe molting to the nymph and adult stag@slults and nymphs are free
living and eat small invertebrates and their eggs, and organic matiemicroscopic larval

stage cannot be seen without magnification, but the bright red;legged adult, or haest

mite, is readily visible with the unaided ey€higgers occur in overgrown brush or grassy areas,
especially where small rodents are abund&eimales lay eggs on the ground in groups of
several hundred, and the resulting clumps of larval miteh#tah from these eggs can result in
severe infestations of their hostShiggers produce one generation each year, and they are most

abundant during late summer and early autumn.



Larval chiggers actively crawl to the tips of vegetation such as grassega#t for a host to
pass.Various rodents and other small mammals are the normal hosts of chiggers, but unwary
humans become hosts when they venture into chigger habitat without personal pro@aten.

on the host, the larval chiggers move to anlitlssding spot where they attach themselves

tightly to the skin.Contrary to popular belief, chiggers do not burrow into the skin or suck
blood. They pierce the skin (often around a hair follicle) to feed on lymph and dander and in the
process they intiduce digestive enzymes into the host tisstéee chiggers then begin to feed

on the liquefied host tissueSubsequently, and usually after the chigger has left the host, the
sourronding tissues to become inflamed and each bite has a characterigétt reith a white,

hard central arealhe rash and intense itching associated with chiggers therefore is an allergic
reaction to the mite's salivary secretio@econdary infections ma result from scratching the bite
site. After becoming fully fed, thehigger drops from its host, goes into the ground and enters a
guiescent stagen the fall of the year, it becomes a bright red adult that overwinters in that

stage.

Two genera of chigger mites, each containing many species, are of concern to deylitamd
forces. They areEutrombiculaandLeptotrombidium Chiggers in the genusutrombiculado

not transmit any known pathogens to people, but they can cause irritating bites, dermatitis and
severe itching when they feed on the unsuspecting fibsy are widely distributed in the

Western Hemisphere, and Eurogy comparison chiggers in the gerieptotrombidiumare

the vectors of scrub typhus throughout Asia and portions of Austritie.bite of
Leptotrombidiunoften does not itch, or at leasttras intensely, as those Béitrombicula Also,

a black necrotic lesion known as an eschar develops where the chigger fed.



Figure 47.Chigger Eutrombiculasp.), North AmericaPhoto: Richard C. Russell.

Figure 48. Leptotrombidium deliensésia. Drawing: D. S. Kettle.

Figure 49.L. orientale Asia. Photo: Tai Soon Yong.

Figure 50. L. scutellare Asia. Photo: Infectious Diseases Surveillance Cendapan.

Figure 51. Eschar at the site of a Leptotrombidium biRhoto: Richard C. Russell.

Itching associated with chigger bites can be alleviated through use efr@/eounter topical
corticosteroids and antihistaminddot showers/baths also will help reduce itchitig cases of
severe dermatitis associated with chigger bites, a physician steoatthbulted for appropriate

treatment options.

Scabies mites

Scabies mitesSarcoptes scabgare obligate parasites of humans that feed on gMirife

stages, exclusive of the eggs, are parasitiee mites are tiny (0.01 inch, or <0.4 mm), they
have a rapid life cycle of 14 days or leddites are spread from person to person through direct
contact or exchange of infested clothinBositive identification is done through skin scrapings

and microscopic identification.

Figure 52. Scabies miteSarcoptes scabgi lllustration: D. S. Kettle.
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Scabies mites produce two general types of lesions on the host including burrows and reddened
rashlike lesions The burrows can be either intact or excoriated (open to the surface) and are
created by the female mite as she tunnels into human skin while laying eggs in the prbeess.
intact burrows appear as distinct raised, linear, and reddened marks, artiahase excoriated

can become secondarily infected resulting in the formation of pustules and encrustations.
Although infestations on a person may be widespread most are found on the extremities such as
hands, wrists, elbows, armpits, breasts, and génitThe reddened radike skin lesions are

most commonly found on the trunk while the burrows may be more generally distributed on the
patient. Secondary infections may result from scratching the bite site.

Figure 53.Rash in patient caused by bites from scabies mRésio: Seattle STEHOV

Prevention Training Center, University of Washington.

Patients infested with scabies can be successfully treated with arwaoéty of prescribed

topical chemical treatments that most commonly include permethrin as an active ingredient.
However, itching may still occur for several weeks following successful treatments which can be
minimized with use of topical corticostedsi and systemic antihistamineBed linens recently

used by scabies patients should be washed in hot water to reduce the chance of reinfestation.

Other medically important mites that bite people

Several other types of mites are occasionally known d&latiumans, but such attacks are

relatively rare in comparison to chiggers and scabies nlitakke the chigger or scabies mites,
these mites feed on the host 6s bDheywnulddetheaend t he

chicken mite Dermanyssusgallinae), spiny rat mitel{aelaps echidninyshouse mouse mite
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(Liponyssides sanquineusropical rat mite Qrnithonyssus bacqgtitropical fowl mite
(Ornithonyssu$ursg, northern fowl mite Qrnithonyssus sylviarumand straw itch mite
(Pyemotes tritig. Their natural hosts include various rodents and biEdgosure to these
mites often is occupationally related and attacks ardiseting when the victim is no longer
exposed to the source of the mitd$ey do not attach to the $tdfor long periods, but rather
they only attach long enough to take a blooeal.

Figure 54. Tropical fowl mite Ornithonyssus bur9a Photo: Richard C. Russell.

Figure 55. Spiny rat mite llaelaps echidninga Drawing: Australia, CISRO.

Figure 56. Straw itch mite Pyemotes tritigi. Photo: USDA-ARS.

Figure 57. Straw itch mite bitesPhoto: source unknown.

The house mouse mite is medically important becauseheivector of rickettsial pox

(Rickettsia akari)n humans.It is distributed worldwide and it normally inhabits the nests of

rodents. However, in the absence of rodents, or when rodent populations are very large, these

mites will attack peopleln habitats where rodents have been killed, the mites will leave their

dead hosts, congregate around heat soures, such as hot pipes and stoves and seek alternative food

sources, including peopl&imilarly, the tropical rat mite occasionally feeds on humausiog

painful bites, but this species is not known to transmit any diseases to hurhaspecies has

a much wider distribution than the tropics and it has also is known from temperate rddiens.

spiny rat mite commonly parasitizes Norway rats armd rats. Although the spiny rat mite also

will bite people in the absence of their natural hosts, this species is not a known vector of disease

pathogens that can affect people.
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Reactions from the bites of these various mites can be either localgdiespread depending

on the number of bites inflictedlhe resulting reactions are produced through a combination of
allergic sensitization and toxins secreted by the mites during fee@kin lesions generally
appear as a reddish papule with a ceffeahorrhagic area around the puncture wound, or
occasionally a fluiefilled vesicle occurs.Often these lesions itch intensely, and become crusted
and secondarily infectedlreatment typically includes use of topical corticosteroid and anti

pruritic (itching) ointments.

Dust Mites

There are two common dust mites of concern to human health, the American house dust mite
(Dermatophagoides farind@nd the European house dust mide (fteronyssinys Both mites

are likely distributed worldwideDue to tkeir microscopic size (<300 pum, or <0.01 irioh

length) and translucent bodies, dust mites are not visible to the nake@reyelive in bedding
materials, furniture, carpet, stuffed toys and old clothing.

Figure 58. European house dust mitedrmatophagoides pteronyssinudllustration: D. S.

Kettle.

Figure 59. American house dushites Dermatophagoides farinde Photo: USDA.

Dust mites feed on the dead skin (dander) from the bodies of people and animals and other
organic material.Some people experience allergic reactions from exposure to dust mites and
their fecal pellets.Symptoms are usually respiratory in nature and include sneezing, itching,
watery eyes, wheezingJdccasionally a red rash develops, especially around the Qebkr
allergic reactions may include headaches, fatigue and depreSsiore studies have swggied

that dust mites may be a key factor in 50 to 80 % of asthma cBisesieaviest infestations of


http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%2058.jpg
http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%2058.jpg
http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%2059.jpg

house mites typically occur in beds and a mattress that may serve as home to millions of mites.
Carpeting and upholstery also can support large mitalpopns. Dust mites thrive in warm,

moist surroundings where relative humidity is above 50%.

Because complete control of dust mites in houses is not possible, reducing their populations and
associated allergins through source reduction and humidityot@mne the most practical
management approachesftfective control of mites requires maintenance of relative humidity
below 50% which can be achieved with a dehumiditése of HEPA filters on air conditioner or
heater vents is not considered to becpeal or necessary, and may actually aggravate mite
problems because the small holes of the filters will force air out of vents at a higher velocity,
stirring up more dust than if filters were not us€&hemical control is not necessary, nor will it
havea lasting effect on dust mite populatiorf2r people who are extremely sensitive to dust
mites, several control measures, consisting primarily of sanitation, can be taken to reduce dust
mite populations.Control measures may include frequently vacugaarpets and other

surfaces that collect dust and disposing of the dust bag immediately aftéflteseately,

carpeting in homes can be removed and replaced with tile or wooden fRexiding materials,
including pillow cases, sheets, blankets anttress pads should be washed every other week in
hot water (130 °F or 52C), or enclose mattresses, box springs and pillows in zippered aflergen
and dusiproof covers.Eliminating or reducing fabric wall hangings such as tapestries or
pennants, and coxiag or replacing upholstered furniture also is beneficial.

Flour and Grain mites

Grain or flour mitesAcarus sirg are important pests of a wide variety of grains and dried fruit
and vegetables including human food and animal feed prodilctst or gain mites are tiny

(<0.03 inch or 0.76 mm) pale, sdifbdied, pearly or grayisWwhite, with legs varying in color



from pale yellow to reddishbrown. Each leg has one claw at the efithe males have enlarged
forelegs which bear a thick spine on the bottde. These two characters can be used to
separatécarusfrom other mite generaGrain mites are widely distributed throughout
temperate regions worldwide, and they are less common in tropical diesse mites do not
feed on people, but they are ttause of an itchy rash known as "grocer's itch" and related
allergic reactions in sensitive individuals exposed to their setae and spna@s.mites thrive
under high moisture conditions and are often found in conjunction with fungal gr&etiere
infestations by these mites can result in brownish tinge over grain products known as "mite
dust". When the mites are crushed during handling, they give off a "minty" odor.

Figure 60.Grain mite Acarus sirQ. Photo: source unknown.

Ticks
Ticks are grouped into two familietfie Ixodidae or hard ticks, and the Argasidae or soft ticks.
Hard ticks are responsible for transmitting the majority of tickborne disgéashumans while
soft ticks are the primary vector of relapsing fev®ome of the more common and medically
important ticks and their general distributions are shown in Appendix dddition to
transmitting disease agents, certain hard ticks masedack paralysis in people and other
animal hosts they feed offick paralysis at onset involves leg weakness and dysfunction, but it
eventually can progress to complete paralysis of the extremities and respiratory failure.
Recovery is usually quick oadhe tick is removedGeneral reactions associated with tick bites
can include swelling, erythema, parathesia, blistering, itching, discoloration and hardening of the
skin, necrosis, and nodule formation usually resulting from the mouthparts remaithedivst
following removal of the tick.Secondary infections and localized gangrene can occur if the bite

wound is not disinfected Although uncommon, systemic symptoms can include nausea,
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vomiting, diarrhea, irregular pulse, shortness of breath, fgastrointestinal irregularities,
restlessness, muscular weakness, drooping eyelids, sensitivity to light, delirium, hallucinations,
and generalized pairHowever, many of these latter symptoms can overlap with those of
various tickborne disease and kiparalysis making it difficult to determine their true source.
Another unusual condition associated with tick bites islit& alopecia or the loss of hair

around the bite wound with associated mild necrofigs condition apparently stems from a
reaction of the victim to toxins in the tick salivalhe patches of lost hair may be as large as 2
inches (50 mm) in diameter and scarring from the necrosis-bliekalopecia is selimiting and

hair regrowth is usually complete within about two montlu$ searring may be longerm.

Figure 61.Relapsing fever tick@rnithodoros herms$i Photo: University of Georgia, College

of Veterninary Medicine.

Figure 62.Lone star tick Amblyomma americandmPhoto: Mat Pound.

Figure 63.Bont tick (Amblyanma hebraeuin Photo: Mat Pound.

Figure 64. Rocky Mountain wood tickermacentor andersoni Photo: Mat Pound.

Figure 65. American doqg tick[Derrmacentor variablis Photo: Mat Pound.

Figure 66. Australian paralysis tickixodes holocyclus femde. Photo: Stephen L. Doqggett.

Figure 67. Australian paralysis tickixodes holocyclus male. Photo: Stephen L. Doggett.

Figure 68. Black-legged tick [xodes scapular)s Photo: Scott Bauer.

Figure 69. Brown dog tick Rhipicephalus sanguineusPhoto: Mat Pound.

The best means of avoiding tick bites is situational awareness and avoitianesver, when

ticks are found on the body they should be removed properly and as soon as poksible.
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longer a tick remains attached, the more engorgediifficlilt it becomes to remove, and the
more likely it may transmit a disease agenhicks can also shed pathogens in their feces, and
cuts or abrasions can become contaminated if handled with bare fingers. Pathogens in tick feces

can also be introducetirough the mucus membranes of the nose or eyes.

There are several inappropriate ways of removing attached ticks including covering them with
vaseline, applying fingernail polish or similar chemicals, burning them off with fire or matches,
anddetachip t hem wi t h var i ouBowevernsatk methbds imay Actualld get s .
do more harm than good, generally do not work as intended, and therefore should not be used.
The most appropriate method for removing an attached tick is to: 1) place thientipdion:

tipped forceps around the area where the mouthparts enter the skin; 2) with steady slow motion,
pull the tick away from the skin or slide the removal device along the skin; 3) do not jerk, crush,
squeeze or puncture the tick; 4) after removakethe tick directly into a sealable container.
Disinfect the area around the bite site using standard procedupessible, keep the tick alive

for identification and pathogen testinBlace it in a labeled (date, patient), sealed bag or vial

with alightly moistened paper towel then store at refrigerator temperafuie@ceps are

unavailable and the fingers must be used to remove the tick, contamination of the skin can be
avoided by using rubber gloves, plastic, or a paper towel.

Figure 70.Proper procedure for removing an attached tiokawing: USAF School of

Aerospace Medicine.

Camel Spiders
Camel Spiders (Order Solifugaae more properly known as wind scorpions, sunscorpions, or

sunspiders.They are not spiders or scorpions, but a distinct arachnid group consisting of several
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hundred species distributed in tropical and desert regions worldWwidsy are primarily

noctumnal creatures that hide in animal burrows, and under rocks and other oBjéuteigh
windscorpions lack venom glands, their powerful jaws are capable of inflicting painful bites.
Reports of camel spiders chasing people, are simply a result of tHeirgsslkeade from the

surd as the person moves to avoid the camel spider, it follows them in an effort to stay in the
shade thus giving the impression of being chasgdles of their ferocity and gargantuan sizes
are greatly exaggeratedhey do not attackr prey on large mammals, and they feed on a
variety of other invertebratesSituational awareness and avoidance are the keys to avoiding
camel spiders.

Figure 71.Camel spider.Photo: Australian Air Force.

Insects

Collembola
Collembola, or springtails, generally are fileg#ng, primitive insects that feed on organic debris
or decaying matterHowever, some species belonging to the families Isotomidae and
Entomobrydae have been found in skin scrapings of patients whose symptoms originally were
attributed to lice or scabiesn some instances, these patients were initially thought to be
suffering from delusory parasitosi€ollembola are not considered to be p#icaand their
association with human skin may be due to its high moisture content and/or the association of
dead tissue, fungal infections, or pollechher ef or e, patients who compl
crawlingo may not be derfeditsadermadlogis fordskit hey s hou
scrapings to rule out the occurrence of collembolans.

Figure 72. Examples of different types of CollembolBhoto: John R. Meyer.

Human lice
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Lice in the families Pediclulidae and Pthiridae (Order Phthiraptera) are exclusive and obligate
parasites of humans that are distributed worldwide wherever peopld.icesare wingless,

variously colored (usually gray, brown or black), eqegmvith prominent tarsal claws, and they
range in size from about 04013 inch (2.5 to 3.5 mm)The eggs of lice, or nits, are cemented

to hairs in the case of head and pubic lice, and seams of clothing or bedding materials for body
lice. Nits hatch inonly a few days and this allows lice populations to grow rapiBople

infested with lice may experience itching, and develop reddened patches of skin, lesions and
wheals, and severe itchingSecondary infections may result from scratching of thes dies.
Successful treatment of lice infestations must include both killing and/or removal of both the lice
and their nits.Body lice are always a threat when large numbers of people are crowded in
unisanitary living conditions such as after disasag refugee campgJnder these conditions,

lice will spread rapidly from infested to uninfested people and, if epidemic typhus is introduced,

there is potential for an explosive epidemic of this deadly disease.

Head LouseRediculus humanus capifisAny human can become infested with head lice,
particularly refugees, prisoners of war, concentration camp detainees, and others in peor socio
economic or stressful situationslowever, infestations are most common among children
regardless of socioeconarcondition. Head lice can be controlled using any of various

chemical (pesticide) treatments, and through the use of louse (nit) c&atmsethrirbased

shampoo is a safe and effective choice for controlling headHead lice are secondary vectors

of epidemic typhus although their role in the transmission cycle of this disease is not considered
to be significant.

Figure 73.Head louseRediculus humanus capitisPhoto: J. Kalisch.
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Figure 74.Head lice and combPhoto: source unknown.

Body Louse Pediculus humanus humanubody lice live and lay eggs in the seams of claghi

or bedding material, and they normally only contact human skin when theyThede lice

often infest people such as refugees, prisoners of war, concentration camp detainees, vagrants,
and other individuals with poor hygien&/ashing clothing and beég materials in hot water

with detergent, and rigorous personal hygiene can control body lice infestdiowsver,

heavy infestations, particularly among refugees, detainees, and prisoners of war, may require use
of insecticides.Body lice are the pmary vectors of epidemic typhus, lodiserne relapsing

fever, and trench fever.

Figure 75.Body louse Pediculus humanus humanu$hoto: James L. Castner.

Figure 76.Bites on a patient from body licé&2hoto: Department of Dermatology, University of

lowa.

Pubic LouseRthirus pubi3- Also known as crab lice, pubic lice primarilyfést pubic hair, but
they also may occur in other hairy areas such as beards, eyelashes, and eyafastaions
result primarily through sexual contact with infested individu&labic lice are controlled with
any of a variety of chemical (pesticjdeeatments.Permethrirbased topical ointments represent
a safe and effective means for controlling pubic lizeaddition, clothing and bedding materials
of infested individuals can be washed in hot water with deterdparttic lice are not known to
transmit any diseases to humans, although their presence may cause psychological distress.

Figure 77.Pubic louseRthirus pubi3. Photo: source unknown.
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Cockroaches
Cockroaches are not medical pests in the strictest sense, but some domestic species can
mechanically transmit bacteria and viruses to food products and food preparation s\8taxes.
people may develop allergic reactions from contacting the feces agygadd of cockroaches,
but such reactions are uncommon unless the exposure is frequent and cockroach populations are
high. Other people may experience psychological distress at the sight of cockroaches resulting
in lowered morale However, the presen@# cockroaches normally does not present a threat to
people. Of the several thousand described species of cockroaches in the world, only a few are
considered to be serious pests and they are closely associated with human hahitadfon.
these nuisancgpecies have been widely introduced throughout the waihe. primary pest
cockroaches worldwide include the German cockroBédttella germanicy brownbanded
cockroach $upella longipalps smoky brown cockroachrériplaneta fuliginosg Asian
cockraach Blatella asahinag and Oriental cockroaciBlatta orientalig. The American
cockroach Periplaneta americanecan be a pest in the southern United States and Mexico, but
it tends to be more of an incidental entrant to homes rather than a truedikst. cockroach
species may occasionally enter houses, but they are not considered to be significant pests.

Figure 78.Oriental cockroachBlatta orientali, male. Photo: University of Michigan.

Figure 79.Oriental cockroachBlatta orientalig, female. Photo: University of Michigan.

Figure 80. German cockroactB{attella germanici Photo: James L. Castner.

Figure 81. Brown-banded cockroacts(pella longipalp). Photo: Texas A&M University.

Figure 82. American cockroachReriplaneta americana Photo: Museums of Cape Town.

True bugs
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Many true bugs (Order Hemiptera) arg@ahle of inflicting painful bites with their piercing
sucking mouthparts, and some species are capable of transmitting potentially deadly parasitic

diseases.

Assassin and kissing bugsseveral members of this predatory family Reduviidae can inflict
painful bites and others can transmit pathogens resulting in serious and potentially fatal human
disease (i.e., Chagas' disease, or American trypanosomi&sssing bugs (Subfamily
Triatominae) usually bite for the purpose of taking a blood niBaik biteis relatively painless
which allows them to feed on their hosts without disturbing thelowever, they also can

deliver a painful bite for defensive purposééost bites by kissing bugs occur at night when the
victim is sleeping and the bites generabtcur on the faceThe bite wounds typically appear as
lesions with purplistcolored puncture marksSome individuals may develop localized urticarial
reactions to the kissing bug saliva, and acute systemic reactions including swelling (usually
unilatera and known commonly as Romanads sign),
headache, and abdominal crampitgerine bleeding in women also may occur.

Figure 83.Kissing bug Panstrongylus geniculatysPanamalPhoto: David Bowles and Mark

Pomerinke.

Figure 84.Kissing bug Rhodnius prolixus Brazil. Photo: Marcelo de CampoBereira.

Figure 85.Kissing bug Triatomasp.), Texas.Photo: Texas A&M University.

Figure 86.Kissing bug Triatoma infestans Brazil. Photo: Marcelo de Campos Pereira.

Figure 87.Head ofTriatomainfestans showing piercirsucking beak.Photo: Marcelo de

Campos Pereira.

Figure 88.R 0 ma n a 6 Bhots Warld Health Organization.
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Although bites of kissing bugs normally are intentional for the purpose of fe¢denbites from

the predatory assassin bugs (Subfamilies Harpactorinae, Reduviinae) are entirely defensive and
usually received after accidentally contacting or handling these Buggsssin bug bites are
extremely painful and the pain may last for a fesurs. In general, initial pain often is followed

by residual pain and numbness that can last for several Ghgsafflicted area often becomes
reddened and hot to the touch, but later may become white and hardened at the puncture area.
Subsequentlyhie hardened core of the wound may slough off, leaving a small hole at the
puncture site Healing time varies from about two weeks up to 6 months in some cases,
especially in hypersensitive peopléhe most commonly recognized assassin bug in North
America is the wheel budjrilus cristatus but several closely related species of wheel bugs

occur throughout Central and South Ameri€ther species of assassin bugs are distributed
worldwide. Among these is the masked hunt®eduvius personatuef NorthAmerica which
sometimes bites humanBue to the red and black coloration of this species and a tendency for

it to bite on the face, it is sometimes incorrectly identified as a kissingAsgassin bugs do not
transmit any known diseases pathogens todns. Treatment of bites from assassin bugs can
include ice packs, topical corticosteroids, systemic antihistamines, and antibiotics for secondary
infections.

Figure89. Wheel bug Arilus cristatug, Texas.Photo: David Bowles and Mark Pomerinke.

Figure 90. Wheel bug Arilus sp.), PanamaPhoto: David Bowles and Mark Pomerinke.

Figure 91. Masked hunterReduvius personatusPhoto: W. Miiller.

Figure 92. Assasin buq Zelus bilobus Photo: Clemson University/USDA.

Treatment of kissing bug bites includes use of cool compresses and mild analgesics to relieve the

itching. Occasionally, patients who are hypersensitive to kissing bug bites may develop severe
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dlergic reactions, which are treated like any other severe allergic reaEtormndividuals who

demonstrate sensitivity to bites, immunotherapy can be beneficial in the long term.

Bed bugs Bed bugs (Family Cimicida&imex lectularius, Cimex hemipteg are associated

with harborage such as mattresses and other bedititngeavy infestations, they may hide
behind picture frames, under carpet, behind wallpaper, and in cracks and crevices in walls of
human dwellings.They may be found in some bird tesr associated with batalthough the
potential for contact with bed bugs is worldwide, they are most problematic in third world
nations, the Middle East, eastern Europe, or in any location where poverty or poor living
conditions occur.However, infetations of bed bugs are on the rise worldwide, and they are

becoming increasingly common in the United States.

Bed bugs are smal06 mm, or 0.24 inch), oval, dorsoventrally flattened, and reedualistvn in

color. All life stages of the bed bug, excius of the egg, are obligate bloodfeede¥4ost bites

occur at might while the victim is sleepin§tages of reactions to feeding by bed bugs include 1)

no reaction, 2) delayed reaction (several minutes), 3) immediate reaction and delayed reaction, 4)
immediate reactionThe initial bite from their piercingucking mouthparts typically is painless

and feeding lasts only a few minutes, but toxic saliva injected during feeding can cause
development of an inflamed wheal that may itch intens8lyme indivduals develop allergic

reactions to the saliva injected into the host after repeated feedings, and this can result in
dermatitis, localized inflammation, and formation of prominent wheRézely, some

individuals become hypersensitive to bed bug salnvhraay develop asthma, urticaria,

arthralgia, and anaphylaxis, but such responses usually cease when the victim is removed from



the source of bed bug&inder normal circumstances itching associated with bed bug bites can
be managed with the use of topicalticosteroids and systemic antihistaminBed bugs have

not been shown to transmit any disease pathogens to people.

The occurrence of bed bugs in the lodging of deployed military members may be demoralizing
for some individuals.For this reason,aployed military personnel are strongly encouraged to
practice sound sanitation in their quarters, and spacing requirements of bunks and cots should
adhere to appropriate military regulations.

Figure 93.Bed bug Cimex hemiterogs Photo: Marcelo de Campos Pereira.

Figure 94.Bed buqg Cimex lecturlariy. Photo: Richard C. Russell.

Other biting Hemiptera

Several aquatic, predatory hemipterans can inflict painful bites if accidentally contacted or
handled. These include the families Belostomatidae (giant water bugs), Corixidae (water
boatmen), Naucoridae (creeping water bugs),Notdnectidae (backswimmersAll of these

families have representatives distributed worldwidé&hough their bites generally selésolve
without incident, the stinging and numbness they produce may last for several hours, especially
those inflicted bythe giant water bugs and creeping water blRygvention of bites by aquatic
Hemiptera is best accomplished through situational awareness and avoidance.

Figure 95. Giantwater bug Belastomeasp.). Photo: David Bowles and Mark Pomerinke.

Figure 96. Water boatman (CorixidaePhoto: North Carolina State University.

Figure 97.Creeping water bug (Naucoridaé}hoto: North Carolina State University.

Figure 98. Backswimmer (NotonectidaePhoto: Martin H. Villet.
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In desert environments where water resources are scarce, it is not uncommon for a variety of
hemipterans, including plant feeding members of the family Miridae, to probe the skin of
perspiringpeopl e i n an attempt t o-pobitcakion imoriisttaurieo nr.

Symptoms associated with these bites arerssilving and treatment normally not necessary.

Ants, Wasps, and Bees
Ants, wasps and bees belong to the insect order Hymeaopeany members of this group are
social and live in colonies exhibiting complex behavioral attributsnenopterans having
social or suksocial organizations are most often implicated in defensive attacks on people while
those that live a solitary exence most often are not aggressive and primarily use their stingers
for subduing prey Among the social groups, certain females, who function as workers for the
colony, have ovipositors modified into a stinging apparatus equipped with venom dgharalfs.
stingers are for defensive purposes and they are capable of inflicting painful and potentially
deadly reactions in their victims he three families of Hymenoptera responsible for most stings
in humans are the Vespidae (wasps, hornets, and yellow jadketé\pidae (honey bees and
bumble bees), and the Formicidae (ants). Wasps and ants can retract their stings after use and can
sting repeatedlyConversely, the stinging apparatus of honey bees is barbed allowing it to hold
firmly i n t WkEscauses thd beetks sbdarken tomrupture when it tries to pull the
stinger out of the skin. The bee's poison gland, which is attached to the stinger, continues

injecting venom after separation.

Although not all hymenopteran venoms have been fullyathtarized, they generally contain

complex mixtures of allergenic proteins and peptides as well as substances such as histamine and



norepinephrine that affect the ability of the blood vessel to relax and contract. There is no
allergic crosgeactivity betwen honeybee and wasp venoms, although aemsgivity may exist

to some extent between different wasp venoms. Therefore, a person sensitized to the venom of
one species of wasp potentially could have a reaction to the sting of another member of the

vespidfamily.

Reactions to hymenopteran stings are grouped into three broad categories based on the response
of the victim and they include: 1) immediate localized reaction or swelling, 2) systemic toxic
response associated with multiple stings, and 3) systhargic reactions that may occur with

as little as a single stind.ocal reactions are neallergic responses generally characterized by
erythema, swelling, and transient pain at the sting site that subsides within a fewNores.
substantial localeactions may involve an entire extremity and be characterized by painful
swelling. Swelling of the airway, tongue and uvula also can ocBystemic reactions vary

from mild hives to more severe reactions such as vomiting, dizziness, confusionerash| g
weakness, shortness of breath and wheezing, and chesBSeaiere, potentially lethal reactions
due to allergic responses are rare, but they can result in anaphylactic shock, difficulty in
breathing, and death within 30 minutd<or these sevemesponses, rapid onset of symptoms is
the rule and 50% of deaths occur within 30 minutes of the sting, and 75% occur within 4 hours.
Therefore, immediate medical attention must be given when shock symptoms first occur
following a sting. Reactions tend tbe more severe the shorter the time interval since the

previous sting.



Other, extremely rare, responses to hymenopteran stings known to occur include serum sickness,
acute inflammation of the kidneys, and a neurological condition called Gti&igsyndrome.

Stings in the mouth or throat also may require immediate medical assistance due to swelling that
can close the airwayMultiple stings in a short period of time may cause systemic symptoms

such as nausea, malaise and fevsmpically, it takes500 or more honeybee stings to kill an

adult human by the toxic effects of the venom alone.

A patient's reaction to a hymenopteran sting determines the treatment required, if any.
Emergency health personnel should attempt to determine degree ofiréastal on both

patient history and a physical examinatidteople having previously experienced anaphylaxis

from hymenopteran stings, should always carry arFAgm, or similar instrument.

Commercially available kits include antihistamine tablets andgss preloaded with
epinephrine.Sensitive individuals should also consider wearing a MAdBct tag to alert

medical personnel of their allergy in case they lose consciousviessm immunotherapy for
sensitive individuals will reduce but not elimiaahe risk of anaphylactic reactiorBelayed

reactions to Hymenoptera envenomation are uncommon but usually present as large local
swellings or, rarely, systemic syndromé@he cause of delayed reactions is unclear and may not
always involve immunologi mechanismsTopical corticosteroids and analgesics and systemic
antihistamines can be used to treat most hymenopteran stings, but anaphylaxis is a medical

emergency requiring immediate medical intervention.

Individuals can practice a number of prattans to avoid stinging hymenopterarior example,
when outdoors avoid wearing brightly colored flgpaltern clothes, and do not go barefoot in

fields where bees and wasps may be feeding at ground Bevehe extent possible and



practical, scentedprays, perfumes, shampoos, suntan lotions, and soaps should be avoided when
working outdoors.Additionally, caution should be exercised around rotting fruit, garbage cans,
and littered picnic grounds, since large numbers of yellow jackets often fdesbendreas.

Foods and drinks, especially sodas and fresh fruits, and other sweets serve to attract bees and
yellow jackets.Finally, bees, wasps and ants are most aggressive around their nests and they

should not be disturbed.

Honey bees Apis mellifera)- Honey bees are social insects that typically areagaressive

and are managed for the benefit of peopleney bees are not considered to be dangerous

insects with the exception of attacks by swarms, and allergic reactions in some individuals in
which a single sting can produce anaphylactic shock, and may result in death if not properly and

rapidly treated (see the discussion on responses to envenomation presented above).

Because honey bee stingers remain in the skin of the victim followingga tendetached

stinger continues to respond to nervous impulses and venom continues to be delivered to the
victim. For this reason, honeybee stingers, especially in multiple sting attacks, should be
removed by the fastest means possible after the siowys. It is best to use a hard, straight

edged instrument or tool to scrape the stinger from the 3kie.stinger should not be removed
with the fingers because this pinching action may compress the venom glands which are still
attached to the stingérus forcing more venom into the wounélithough a knife blade or credit
card or similar object make ideal instruments for removing stingers, the victim should no waste
time looking for such devices, and the most readily available means of removiniggleesst

should be employedTaking this immediate action will minimize the amount of venom entering



the victim. Similar objects, or even a fingernail, can be used to remove single stings as this
minimizes squeezing additional venom into the wouBgstenic antihistamines and cold
compresses can be used to treat stinging victims under normal conditions, but, for individuals
who experience allergic reactions, the stings may require emergency medical treatment.
Individuals with a history of allergic reactis to bee stings should carry E@ns, or similar

devices, at all times when under field conditions.

Africanized bees, or killer bees, are a subspecies or genetic strain of honey bee that are more
aggressive and will fiercely attack any perceived thrBatcause Africanized bees are so
aggressive, they can be extremely dangerous and victims may receive literally hundreds of stings
if they are unable to fleeVictims can die from the toxic effects of such a large number of

stings. The most appropriate@sponse to an attack by Africanized bees is to run, if possible,
through brushy or wooded areas because this breaks up their search image making it easier to
elude them.Because Africanized bees will pursue a victim for substantial distances (up to 2
miles or 3 km), the victim should flee the attack until they can reach the safety of a house or
other building, vehicle, or other closed spademping into water for protection is not advised
because the bees will stay in the area searching for their vartinp to an hour which is
substantially longer than the average person can swim or hold their breath under water.

Figure 99. Honey beeApis mellifera. Photo: John Moore.

Figure 100.Honey bees on hivePhoto: Carl Dennis.

Figure 101.Swarm of loney bees.Photo: source unknown.
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Bumble bees and carpenter bee®\lthough these bees are in different families, they strikingly
similar in general appearancBumble beesRombusspp.) are social and may occur in colonies
of 100-200 individuals, butolonies are usually much smaller in siddormally passive, bumble
bees will sting in defense of their negy comparison, carpenter beeg/focopaspp.) are
solitary, but similar to bumble bee they will sting when provoked or contacted accidentally.
Stings from these bees are painful and have similar reactions to other bee stings, including
anaphylaxis.However, analphylaxis occurs with much less frequency than for honey bees.

Figure 102.Bumble beeBombussp.). Photo: Robert G. Bellinger.

Figure 103.Carpenter beeXylocopa virginicd. Photo: Jerry A. Payne.

Other bees

Many other species of bees from a variety of families are capable of stinging pdoplever,

the stings from these naaggressive, solitary bee species typically are only mildly painful (i.e., a
Apinpricko) and a mThereford, thde groupsiae nat addressed)in detailc e .
here.

Figure 104.A solitary bee (Family Andrenidae), ThailanBhoto: John Moore.

Figure 105.A solitary bee (Family Andrenidae), ThailanBhoto: John Moore.

Figure 106. A solitary bee (Family unknown)Photo: John Moore.

Wasps and hornets

Although all true wasps have the ability to sting people, most are solitary and normally use their
sting to kill or paralyze preyHowever, paper wasps, yellow jackets and hornets (Family
Vespidae) are social waspsttaggressively defend their nests when disturbed or threatened.

Social wasps I|ive in colonies of wvarious si

Z e
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constructed from wood patrticles, foliage, and their salMast are variously marked with black,
yellow, reddish or whitish markingsviost notable among the vespids are the hornets

(Dolichovespulaspp., and/espaspp.), yellowjackets Yespulaspp.), and paper wasg2dlistes

spp.). Social wasps construct their nests aeriatyached to tree limbs or sheltered areas such as

roof gables (hornets, paper wasps), or in protected areas including underground spaces (yellow

jackets). Stings from these insects are painful and may cause localized swelling, but they rarely

produce sigificant consequences such as anaphylactic reactldagiever, they can sting

multiple times because the stinger is not pulled from the abdomen upon stinging as is in honey

bees. Stings can be treated with cold compresses or systemic antihistafatesits exhibiting

actual or suspected systemic responses should seek immediate emergency medical attention.

Figure 107.Bald-faced hornet@olichovespula maculaiaNorth America. Photo: R. Bercha.

Figure 108.Nest of baldfaced hornet.Photo: Jack DeAngelis.

Figure 109.Yellow-jacket ¥/ espulasp.), North AmericaPhoto: Jack DeAngelis.

Figure 110.Yellow-jacket nest.Photo: Gerald J. Lenhard.

Figure 111.Yellow-jackets Vespulasp.) feeding on an appl€hoto: Scott Camazine.

Figure 112.Paper wasiPolistes sp quarding their nest.Photo: David Bowles.

Figure 113.European horneMespa crabiy Europe.Photo: Jeff Barnes.

Figure 114.Asian hornet(Vespulamandarainiasp.), southeast AsidPhoto: John Moore.

Figure 115.Unidentified hornet, southeast Asi2hoto: John Moore.

Figure 116.Unidentified paper wasp, southeast Adihoto: John Moore.

Velvet ants (Family Mutillidae) are wirgless female wasps having an-bke appearance.

Their bodies are covered with dense setae
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are their bodies are commonly distinguished with bright red or orange colored maiketgst
ants can infiit an excruciatingly painful sting if handled, but they are normally not aggressive.
Because of their size and potent sting, velve

Figure 117.Velvet ant Dasymutillasp.). Photo: Scott Camazine.

Figure 118.Velvet ant Dasymutillasp.). Photo: Liberty Haven Ranch.

Figure 119.Thistledown velvet antdasymutilla gloriosd Photo: Steven J. Prchal.

Other wasps

Many other species of wasps from a variety of families are capablmging. However, the
stings from many of these n@ggressive species typically are only mildly painful (i.e., a
Apinpricko) and are of | ittl e Perlmapssnesgjnotabtyc e, or
among these are members of the family $meee including the brightly colored muddaubers
(Sceliphronspp.,Chalybronspp., Trypoxylonspp.) which construct variously shaped nests from
mud, and the largbodied cicada killers3pheciuspp.). The spidethunting wasps (Family
Pompilidae, Pepsis pp are large (3 inches, 76 mm) and distinctly marked with orgal@w
colored wings and iridescent purgdie bodies.Spiderhunting wasps are distributed
worldwide, and like the ciacada killers and mud daubers, they are not aggressive and rarely
sting. However, their sting has been described as excruciatingly painful.

Figure 120.Black mud dauber@halybion caementarium Photo: Pest Control Canada.

Figure 121. Cicadakiller (Spheciuspeciosus North America. PhotoDavid Bowles and

Mark Pomerinke.



http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%20117.jpg
http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%20118.jpg
http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%20119.jpg
http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%20120.jpg
http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%20121.JPG
http://www.afpmb.org/pubs/Field_Guide/Images/originals/Fig.%20121.JPG

Ants- Some 10,000 known species of ants (Family Formicida®)ran a variety of terrestrial
habitats worldwide.The capability of inflicting venomous stings and producing poisonous
droplets and secretions are nearly universal among ants although many species will not sting.
However, a few species are capableafsing significant harm to people, and ant venom is
similar to that of other hymenopterari3epending on the species of ant, the venoms may have
neurotoxic, histolytic, or both, propertiebicluded below are those ants capable of causing

severe reactianin humans.

Bulldog and jumper antdfyrmeciaspp.} Approximately 90 species dyrmeciaare known

from southeastern Australia, Tasmania, and New Caldedriese large ants (up to 1 inch or

25 mm long) produce painful stings and that also magecallergic reactionsJumper and

bulldog ants are aggressive and are so named because, in addition to their powerful bite, they can
jump significant distances when attackineir venom contains histamine and histamine
releasing factors that cause dapsial pain in victims. One speciesylyrmecia pilosulathe

jumper ant, is responsible for the great majority of arthreptated allergic reactions in

Australia. Although the prevalence of allergic reactions to ant venom in Australia is unknown,
onestudy suggested roughly 50% of victims had-lieeatening reactions to jumper ant
envenomationsBulldog antsM. gulosaandM. pyriformis, stings also have allergenic

properties, but the extent of cragactivity between the venoms of different speaé

Myrmeciais not well known.Jumper and bulldog ants are found in sandy or mountainous areas.
Bulldog ants can be distinguishable from the jumper ant by their larger size and darker color.

Figure 122.Bulldog ant Myrmeciasp.). Photo: source unknown.

Figure 123.Bulldog ant mandiblesPhoto: Richard C. Russell.
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Bullet antsare large (~1 inch or 25 mm long) ants occurring in Central and South America, and
they are capable of inflicting excruciatingly painful stings that leave swollenfiligd

wounds. Paraponera clavatas considered to have the most painful and cnifgpéiting of any

ant speciesPain may come in waves for up to 24 hours following the sting, and it sometimes is
accompanied by parathesia, vomiting, trembling, and severe inflammation.

Figure 124.Bullet ant Paraponera clavata Photo: Scott Camazine.

Fire ants both the red imported fire arS¢lenopsis invicleand black imported fire ant
(Solenopsis richteyiare aggressive ants that construct large colomigs.ants aggressively
defend their mounds, and they will inflict painful bites and stings in response to such
disturbancesWhen a fire ant attacks they first pinch the victim with their mandibles, and then
begin stinging.A single ant may sting sevetahes in succession and usually in a line or
semicircular patternOther species of fire ants, including forms native to the United States can
also inflict painful stings, but these species are much less common and seldom encountered.

Figure 125.Fire ant Solenopsis invicla Photo: USDA-APHIS-PPO.

Figure 126.Fire ant moundPhob: Texas A&M University.

The initial reaction to a fire ant sting is an intense burning sensation followed shortly thereafter
by the formation of a wheal up to 0.5 inch (13 mm) in diameter followed by itching and
swelling. Approximately 4 hours or mogter these initial symptoms, fluiiilled vesicles begin
forming. These vesicles form white necrotic lesions or pustules after roughly 24 hours.

Pustules may last for week or more, and, if broken, itch inteddter these wounds heal, a
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small scais left were the pustule formedtching associated with the broken pustules can be
managed through use of topical corticosteroids and systemic antihistatdisteshowers and
baths can also relieve itching to a limited extent.

Figure 127.Mass numbers of fire ant biteRPhoto: Murray S. Blum.

Figure 128.Fire ant bites showing thgpical pustules that form several hours following the

sting. Photo: source unknown.

Harvester antsRogonomyrmesgpp.) are large ants noted for the circular cleared area around
their mounds.Harvester ants can inflict painful stings when they arelleai but they are
relatively gentle ants and generally do not become defensive unless prot7okeding the

sting of a harvester ant, pain may not occur for up to 30 seconds afterward, but the pain is
exrutiating and may last several houiiese antare fairly common in the arid portions of the
United States and Mexico.

Figure 129.Red harvester anPbgonomyrmex barbatusPhoto: Dale Ward.

Figure 130.Harvester ant moundPhoto: David Bowles.

Many other kinds of ants are capable of stinging people, but he majority of these only cause local
reactions at worstOccasiondl, however, such stings may cause allergic reactiéos.

example, the sting of the samsum &#chycondyla sennaarensdistributed in the Middle East

have caused serious systemic reactions in pedfagement antg,etramorium caespitunare

also krown to sting peopleThis native European species was introduced to the United States
where it has become established in some urban avélase T. caespituntan sting, this species

has difficulty piercing human skirtHowever, the sting it is characteed by temporary but

intense itching followed by the appearance of reddened spots and subsequent chronic itching
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which resolves within a few day§Some proteiffeeding ants such as the Pharaoh ant,
Monomorium pharaonjshave been incriminated as mechahiegtors of pathogens in

hospitals. Army ants Eciton hamatum)despite the threat idealized in the mass media, are
harmless to humangdowever, the majors (large workers) have formidable mandibles and can
inflict a fairly painful defensive bite.

Fig. 131. Head of an army antPhoto: Sean Brady.

Lepidoptera
(moths)
Of the some 300,000 species of Lepidoptera known worldwide, about 100 species or so are
capable of producing severe reactions in people who contact the urticarial setae of the caterpillars
and occaioanlly the adult moth$hese dangerous caterpillars belong to the families
Limacodidae, Lymantriidae, Megalopygidae, Saturniidae, and ThaunestiagoCaterpillars in

these families are distributed worldwide in temperate and tropical environments.

Urticarial reactions are generally broken into two broad groups termed lepidopterism caused by
contact with the adult stage, egg cases and pupabog, and erucism caused by contact with

larvae. The setae or fAhairso of some adult mot hs,
irritating contact dermatitisContact with moth setae or urticating setae of larvae can produce
reactions rangingdm a mild burning sensation to extreme pain lasting upwards of 12 hours, and
residual pain lasting for up to two weekBhe initial pain is often followed by reddening of the

skin, dermatitis with lesions, blisters or pustules, reddened wheals, locaiieithg and rash at

the envenomation site, and itchinGonjunctivitis may occur when the eyes are involved.
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The ultimate outcome can include inflamed nasal membranes and sinuses which obstruct
breathing, destruction of red blood cells, hemorrhagenantbsis.Other serious systemic
complications known to occur include swelling of lymph nodes in the underarm and groin areas,
headache, nausea, fever, difficulty in breathing, and prostraeactions depend on individual
sensitivities, the part of hbody contacted, time and pressure of contact, and the size of the
caterpillar. Several families and species of moths known to have urticating properties are shown
in Appendix 1.

Figure 132.Urticating setae embedded in a fing@hoto: Richard C. Russell.

Figure 133.Marks from a puss caterpillar stinfhoto: source unknown.

Figure 134.Urticarial reaction caused by caterpillar in the Family Lymantriidaleoto:

Richard C. Russell.

Among the most dangerous of the urticating caterpillai@anigeto the genusonomiain South
America. A bleeding syndrome induced by contact withomiaachelouscaterpillars was first
described in Venezuela, and similar reactions have been reportazhfonia obliquarom

Brazil. Symptoms are similar in albses starting with burning pain after the initial contact
followed by reddened skin with a feeling of heat, swelling, blisters, headache, and voifiiteng.
onset of hemorrhagic syndrome occurs within about 12 hours and manifests as hematoma
throughout théody, hemorrhage from the nose, and other bleedkmgntense dissolution of
fibrin which allows blood clots to form has been detected in the blood of the patients, but the
mechanism of this activity is unknowrnother group of dangerous caterpillare the puss
caterpillars Megalopygespp.) whose painful stings have been known to produce hemorrhagic
lesions with significant swelling, swollen lymph nodes, and shock with low blood pressure.

Species in this genus are sometimes referred to as stegisg
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Certain species (browtail moth, tussock moth, artdlylesiaspp. in South America) possess
urticating setae as larvae and adulibese include members of the geAusphae
(Thaumetopoeidae) artdlylesia(Saturniidae) distributed in Africa ane&h America,
respectively, which can cause substantial skin eruptions following contact with their setae.
Similarly, Tussock moth€kuproctis (Lymantridae)of the Pacific northwest region of North
America, South America, Europe, Japan and Southeasafsr@portedly responsible for large
outbreaks of dermatitis among people living in those argtdhs in the generBirphia in

South America, antlatoia consocian Japan are all known to have urticarial setae.

Figure 135.Calcarifera ordinata Australia. Photo: Darren Jew.

Figure 136.Spitfire (Doratifera vulnerany Australia. Photo: Don Herbison & Stella Crosby.

Figure 137.Spiny oak slugEuclea delphini, North America.Photo: University of Kentucky.

Figure 138.Crowned slugléa textuld, North America.Photo: Clemson UniversisgJ SDA.

Figure 139.Latoia consociaJapan.Photo: Kon-Gaaoira.

Figure 140.Parasa indeterminaNorth America.Photo: Jeff Barnes.

Figure 141. Hag moth slugPhobetron pitheciuim North America.Photo: University of

Kentucky.

Figure 142.Saddleback caterpillaBébine stimulga Photo: Gerald J. Lenhard.

Figure 143.Unknown caterpillar, Family Limacodidae, Thailan@hoto: John Moore.

Figure 144.Unknown caterpillar, Family Limacodidae, Thailan@hoto: John Moore.

Figure 145.Cup moth caterpillarfuproctissp.), Austrda. Photo: Richard C. Russell.

Figure 146.Adult gypsy moth Ilymantria dispa). Setae on the eqg masses can produce

urticarial reactionsPhoto: Kenneth H. Knauer.
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Figure 147.Brown puss caterpillaiMegalopyge opercular)s North America.Photo:

University of Florida.

Figure 148.Gray puss caterpillaMegalopygesp.), North AmericaPhoto: MDChoice.com.

Figure 149.1o moth caterpillar Automeris i), North America. Clemson UniversigJ SDA.

Figure 150.Dirphia panamensisCentral America.Photo: Bernhard Wenczel.

Figure 151.Buck moth caterpillarHemileuca maig North America.Photo: Gerald J.

Lenhard.

Figure 152.Hylesia ebaluslarva, SouthAmerica. Photo: Bernhard Wenczel.

Figure 153.Hylesiasp., adult, South AmericaPhoto: source unknown.

Figure 154.Leucanella lamaCentral & South AmericaPhoto: Bernhard Wenczel.

Figure 155.Lonomia obliquaBrazil. Photo: Robert Morales.

Figure 156. Mass dfonomia obliguaBrazil. Photo: Roberto Morales.

Figure 157.Molippa basinaSouth America.Photo: Bernhard Wenczel.

Treatment of stings by urticating lepidopterans should include using adhesive tape to strip the
setae from the wound site, and thorough washing with soap and water, to protect the patient and
careprovider from further envenomatiorice packs can be used to minimize swelling, and oral
antihistamines and systemic corticosteroids can be used for seriousAaslkggsics may be

used to manage pain, and baking soda paste is an acceptable homaneghesdigsence of
medications.For dangerous systemic symptoms such as bleeding syndrome, emergency medical

care should be provided to the victim.

Beetles
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Blister beetles (Family Meloidae) Some species of blister beetles (exta, Epicautaspp.) are
capable of excreting a toxin known as cantharadin through the joints of their legs when they are
threatened or contacted accidentallfis chemical excretion can cause burning and tingling
when it contacts human skin followed by blistering or developrogfiuid-filled vesicles. The
blisters are reported to be relatively painless, but secondary infections can result when they
rupture. Following breaking of the vesicles, the fluid contaminates adjacent skin causing
formation of satellite blistersExtensive contact of the skin with cantharadin can cause further
complications including inflammation of the mouth, excess salivation, vomiting of blood,
abdominal pain, diarrhea, and painful urinatiéollowing contact with blister beetles, the skin
shouldbe washed with soap and water, isopropyl alcohol, or other cleansers to dilute the toxin.
Topical corticosteroids can be used to treat blistEraergency medical care should be sought in
severe cases or when secondary infection occurs.

Figure 158.Vesicle caused by contact with blister beetle (Family MeloidBé&pto: source

unknown.

Figure 159.Striped blister beetldepicauta vittatd, North America.Photo: University of

Florida.

Figure 160.Spanishfly (Lytta vesicatoriq Europe.Photo: S. Aubert, R. Hurstel, and M. Noél.

Figure 161.Mylabris quadripunctataMiddle East.Photo: Rittner Oz.

Figure 162.Unknown species of blister beetle, Panamhoto: David Bowles and Mark.

Pomerinke.

Rove Beetles (Family Staphylinidae)Some rove beetles produce a toxin known as pederin that

is known to cause contact dermatitipeople. An Asian specieRaederus fuscepes
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particularly harmful to peopleThis small species (0.24 inch,76nm) occurs in coastal areas

where itattracted by light, and flies into houses at night where it comes into contact with people.
Contact wih this species begins as a burning sensation followed by reddening of the skin,
swelling, and pustule formation in a line following the track the insect walked on the skin.
Pustules commonly are large and can approach 0.6 inch (15 mm) in diamgteecovery is

within 7 to 10 days without any lorigrm consequencesiowever, both hyperand hype
pigmentation can occur at the location where the pustule formed and h€sdatiment can

include various topical preparations including calamine loticlpical corticosteroids for most
cases.Oral antibiotics can be administered in severe cases where the pustules are compromised
or infected, but their use should not be routiharge outbreaks (>190 cases) of contact

dermatitis attributed to this spesihave been reported among deployed military personnel in
Pakistan.Other instances of contact dermatitis caused by rove beetles have been reported from
Nigeria and the southwestern United StafBlse potential for contact with rove beetles and
associad dermatitis is worldwide.

Figure 163.Rove beetle, Family Staphylinida®hoto: North Carolina State University.

Dermestids (Family Dermestidae) These beetles cde economically important pests of

stored food products and other materidtsaddition, some species (e.g., Khapra beetle,
Trogoderma granariumalso represent a potential public health threat because the setae shed by
the larvae when they infest fopdoducts can cause serious allergic reactions to some people
when consumed, and the setae have been known to penetrate the gastrointestin®ilitang.

personnel involved in humanitarian operations, or dealing with prisoners in concentration camps
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should consider the potential health risks of foods stocks when they are contaminated with
dermestids.

Figure 164.Khapra beetle larvalfogoderma granarium Photo: Agriculture Western

Australia.

Figure 165.Khapra beetleTrogoderma granarium Photo: Andreas Herrman.

Flies
True flies (Order Diptera) are the source of consideralean suffering throughout the world.
They can be generally grouped into three artificial groups in terms of their annoyance to people.
They include flies that cause myiasis, flies that bite and cause annoyance and/or transmit

diseases, and filth flies.

Flies that Cause Myiasis

Although many different flies may cause myiasis in humans, only a few species produce myiasis
with such frequency and severity to merit inclusion hé&mr. exampleat least fifty species of

fly Ilarvae have been reported in cas®msogseof ent
species primarily belong to the families Muscidae, Calliphoridae, and Sarcophagidae, and most
often the infestation originates frafme patient consuming fly eggs attached to fodlis type

of myiasis is usually selimiting although it may cause psychological trauma in some patients.

By comparison, fly larvae that normally breed in meat, carrion, or living tissue may become

involved in traumatic and cutaneous myiastame of the notable species that cause traumatic

myiasis in people include the human bot De(matobia hominis)the Tumbu fly Cordylobia

anthropophaga)Lund's fly Cordylobia rodhainj and the New World screwwar fly
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(Cochliomyia hominivorax Infestation by these species may cause significant physical and
psychological trauma in the patient.

Figure 166.The life stages of fly: eqgs, larvae (maggots), pupae, adulibese life stages are

typical of most flies.Photo: source unknown.

Human bot fly

The eggs of the human bot fly are carried to the host attached to the legs of a mosquito or biting
fly. After the young bofly larva penetrates the host's skin, it feeds continuously-idt weeks

from a dermal pocket causing pain and itching to the host. At the prepupal stage, the bot leaves
the host, falls to the ground and pupates. The distribution of the human bdefigekom

Mexico throughout most of Central and South America. Although human bot flies cause some
pain and irritation in the host, this infestation is diefiiting as the larvae completes it

development.

Figure 167.Human bot fly larvalPermatobia homin)s Photo: Marcelo de Campos Pereira.

Tumbu and Lundbés fly

Tumbu f | y aaredwolAlnicardspexiesfthiatycan cause myiasis in humees.

Tumbu fly, or Mangdly, is a common in tropical Africa south of the Sahara Desert, and it has

been recorded in southwestern Saudi Arabia since 1B80. compar i s on, Lundods
distributed in rainforest areas of tropical Africa, from Senegal to Central Africa and south to

Angola and Rhodesia where it usually is associated with rodelntsswe v e r Lundbds flvy
implicated in human myiasis less often than Tumbu Hgmales of these two species deposit

their eggs below the surface of sandy soil and occasionally on clotinmed with traces of
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feces or urine.The life cycle of both species takes 1D days to develop into the prepupal stage

which then leaves the host to pupate in the dfihen the soil surface is disturbed the larvae

respond by rapidly migrating to tharéace where they penetrate the skin of the host and burrow

into subcutaneous tissudlyiasis caused by these two species is characterized by painful and

itching boitlike lesions. Several species of wild rodents are the preferred hosts for Tumbu and

Lund s flies, and dogs ar elnfestatationmivosntsoiledalotimmg n d o me
can be prevented by allowing the clothing to dry in full sunlight or launde8itgational

awarness and proper wear of the uniform can prevent infestationl{nsiing larvae.

Figure 168.Tumbu fly (Cordylobia anthrophagg Illustration: D. S. Kettle.

Congo Floor Maggot

Larvae of the Congo floor magg@&uchmeromyia senebpmsis feed on blood from a wide

variety of animals including human3he nightfeeding larvae attach to the host by making a
small incision with their mouth hook#®pproximately 20 minutes are necessary for the larvae to
take a complete bloodmeahttacks occur when a person comes into contact with infested soll
for extended periodsElevating sleeping areas off of the bare ground can prevent parasitism by

A. senegalensis since the larvae cannot climb.

Figure 169.Congo floor maggotXuchmeromyia senegalensisllustration: D. S. Kettle.

Sheep Bot Fly

Ocular myiasis by the sheep bot fyestrus ovisis a widespread occurrence in the Middle East,

Africa and Cental America. A few human cases have been reported from North America.
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Larvae are obligate parasites in the nostrils and frontal sinuses of sheep, goats, camels and
horses, while people are usually are only incidental hé$stsvever, ocular infestation of

humans byD. ovisis not uncommon, and several cases occurred among U.S. military personnel
during the Persian Gulf WaFemale flies are larviparous, and they deposit larvae directly into
the human eye while in flightNormally, infestations produce a painful form of conjunctivitis

that usually seffesolves.However, larvae are capable of penetrating the inner eye, causing

serious complications.

Sheep Maggot

The genuhrysomyas confined to the Old World where it is restrictedropical and semi

tropical regions.One specie<;. chloropygais an important sheep maggot in South Africa,
although there are numerous examples of this species infesting wild and domestic animals, and
people. Female flies lay eggs singly or in bages inside wounds, sometimes on the unbroken

skin covering bruises and abscesses, and occasionally on places soiled by blood from wounds.
Young larvae feed on liquids exuding from the interior of the wound for about a day; and later
they embed in the limg tissue.The larvae become full fed in about 6 days, exit the wound and
drop to the ground where they bury themselves beneath the surface of tiiRupation takes

place in 12 days and typically lasts¥ days. The biotic potential of the fly isgmous as a

single female may produce 56800 eggs and there may be 8 or more generations per year.

Figure 170.Adult Chrysomyap. Photo: Anabel Martinez.

Figure 171.Adult Chrysomyasp. Photo: Marcelo de Campos Pereira.

Screw Worm Flies
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Chrysomya bezzian&alliphoridae), Old World screwworm fly, is the most important myiasis
producing fly in tropical areas of Africa, Asia, India, some hpaeific islands, and the Middle

East. Cattle and other ungulates are the primary hoBlss species ranks second only to the

tsetse flies as a pest of cattle in central and southern Adndas of considerable importance as

a pest of people in Indigor unknown reasons, people are attacked with relatively more
frequency in I ndia t han Larvae attackweundspravarioss pastd t h e
of the body, but infestatioof the eyes, nasal cavities, and head wounds are the most frequent
locations. This species does not breed in carrion or excrement, and it is dependent upon living

tissue for its existence.

Cochliomyia hominivorakistorically was distributed from the @whern U.S. southward
throughout most of Latin America and the Caribbeldowever, this pest is now eradicated as
far south as Panama, and many areas of the Caribbease flies historically produced
devastating economic losses throughout their raggiaimaging and killing livestockMilitary
personnel with battlefield wounds or other injuries also can be susceptible to invasion by
screwworms.Several soldiers wounded in Operation Just Cause, returned to the U.S. from
Panama with active screwworm é@stations.Adult screwworm flies find superficial wounds on
warmblooded animals and feed on fluids in the wougarly stages of the larvae feeding in a
wound are very difficult to see and only slight movements are normally obseksdte larvae
feed,the wound is gradually enlarged, becoming wider and ded&pethe third day of
infestation, as many as 100 to 200 tightly packed, vertically oriented larvae can be observed
embedded deep in the wound. Screwworm larvae tend to burrow deeper in a weand wh

disturbed and generally they do not crawl on the surfAcdischarge often exudes from the



infested wounds, and a distinct, unpleasant odor may be detéttsaine cases, the openings in

the skin may be small with extensive pockets of screwwornaddpeneath.

Figure 172.Screwworm fly,Cochliomyia hominovoraxlllustration: D. S. Kettle.

Larvae reach the terminal of dnstar, exit wounds, and drop to the gndwhere they burrow

in the soil and pupateAfter 3-5 days the flies are ready to mateemales usually mate once.
Female New World screw worm flies oviposit up to 400 eggs in a single egg mass and one fly
may oviposit 6 to 8 batches of eggs in hex \ifith each egg mass having about 100 to 250 eggs.
Eggs of the New World screwworm are creamy white and deposited in shikeglashion on

the border of a superficial wound into which the newly hatched larvae migrate and begin
feeding. Small screwworniarvae up to 0.08 inch (2 mm) in length hatch from the eggs in 8 to

12 hours.

Old World screwworm fliesliffer from the New World screwworm fliee several waysOne
distinguishing character in adults is the number of longitudinal stripes on the.tineax\World
screwworm flies have three prominent, black stripes while Old World screwworrhdhesonly

two stripes.A simple character useful for distinguishing between the larvae of the two species is
the number of fingelike processes on the antarspiracles; Old World screwworm larvae have

4-5 processes, while New World screwworm larvae ha9giocesses.

Wohlfahrtia magnifica
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Wohlfahrtia magnificgfamily Sarcophagidae) is an important obligatory parasite in the wounds
andnatural orifices of warablooded animals, including humans. Cases of myiasis caused by

this species have been reported from Turkey, but occurrences are relatively rare.

Figure 173. An adult sarcophagid flyPhoto: source unknown.

Other Flies That Cause Myiasis

Many other flies are known to cause obligative myiasis in peofleoradic cases of
gastrointestinal myiasis, caused by larvae of a number of flies have been reported from various
parts of the world but these are generally innocuous antireglhg. For example,

gastrointestinal myiasis attributedltacilia cuprina(Diptera: Calliphoidae) has been reported

from people in Jordanintestinal myiasis in humans usually is caused by the accidental ingestion
of undercooked food infested with larvaehorid flies (Phoridae, especialMegaselia scalaris

have been implicated in passive asis in humans.

Figure 174.Lucilia serricata Photo: Alan Hadley.

Figure 1. Megaselia scalaris Photo: Brian Brown.

Treatment of Myiasis

Treatment of myiasis can be done by forcing the maggots to the skin's surface byogitting
their air supply, or by physical removal to include surgical procedi@sbot flies, an

application of petroleum jelly or similar substance will encourage the maggot to move towards
the surface, exposing more of the maggot's body which can then be extratbed! anesthetic

and incision to extract the maggot is another common method wh&net Myiasis is rarely a
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fatal disease, but troops living in the field during combat are at a higher risk of infesatiod.
sanitation can prevent most cases of accidental and facultative myasia.care should be

taken to keep wounds clean ar@ssed.At field facilities, proper waste disposal and fly control

can reduce fly populations and the risk of infestatidithough most human cases of myiasis are
uneventful and typically resolve without medical intervention, patients should be exaioin

the presence of additional and subsequent lesions because the development of the maggots is not

always synchronous or isolated, and their growth phase may be prolonged.

Biting Flies

Mosquitoes (Family Culicidae)

Mosquitoes are the most seriouthawpod threat to people worldwidén addition to being a
nuisance because of their biting, mosquitoes also are capable of transmitting pathogens to
humans and animals that cause dangerous and often fatal diseases such as malaria, filariasis,

yellow feve, dengue, and various encephalitidesdr to Appendix 2 There are approximately

3,500 species of mosquitoes grouped into 41 genera distributed worlditids,no attempt is
made lere to specifically address the many species of mosquikb@sever, an assessment of

the common medically important genera of mosquitoes is briefly presented below.

All four life cycle stages of mosquitoes (egg, larva, pupa and adult) can be used in
surwillance. The mode and method of laying eggs is highly variable among mosquito genera.
Species oCulexandCulisetalay up to 200 eggs in floating raftBy comparison, other genera
such aAedesAnopheles, OchlerotatwsdPsorophoraay their eggsiagly. Ochlerotatus and
Psorophoraay their eggs on damp soil that will be flooded by water whédesoften attach

their eggs to the walls small artificial and natural containers such as old tires and trelelosles.
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mosquito eggs hatch into larvaethin 48 hours.Eggs can be used as a surveillance tool such
searching for the floating egg rafts@tfilex and using ovitraps to monitor the presence of

container breedingedesspecies.

Figure 176.Culexsp. laying egq raftPhoto: CDC.

Mosquito | arvae, commonly called Awigglers, o
standing fresh or brackiskater. However it is not uncommon to find the larvaeAmfophelesn
backwater areas of streamdosquito larvae have four larval instars with each instar becoming
progressively larger in sizd.arvae obtain atmospheric oxygen through a respiratorgsiph

located at the tip of their abdomen by inserting it through the surface of the water and hanging
upside down in a vertical profileAnopheledarvae have a respiratory opening rather than a

siphon and they must lie parallel to the water surface ta gepply of oxygenCoquillettidia
andMansonialarvae have modified respiratory siphons that they use to pierce the tissue of

aguatic plants from which they obtain their air suppMost mosquito larvae feed on

microorganisms and organic matter in tter, but some genera, suchlaxorhynchitesare

predatory on other insects, including mosquitoes.

Figure 177.Examples of mosquito larvae genefhoto: Richard C.Russell.

Figure 178.Examples of mosquito larvae and a pupfoto: Richard C. Russell.

The pupal stage is a mobile but Aleeding, developmental stage that typigédists about a
weekorlessPupae actively fitumbl eBupdearemuctemorgat er wh e
difficult to identify than either the adult or larval stages and they are seldom used for

surveillance.However, pupae can be collected from natuadlitats and placed in mosquito
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breeders or cages for rearing to the adult stages is an excellent and passive means of

conducting surveillance when pupae are found in abundance.

When the adult stage emerges from the pupal skin at the water stirégcare very vulnerable

to wind and water movement, predators, and other factors until they are ready gorfeuvly
emerged adulnosquito must rest on the surface of the water for a short time to allow itself to
dry and all its body parts to hardehhe length of each developmental stage depends on
environmental conditions such as temperature and characteristics specific to a given species.

However, the complete life cycle for most species generally takes about 14 days or less.

Figure 179.Emerging adult mosquitoPhoto: Richard C. Russell.

Blood feeding and mating usually do not occur for a couple of days after the adults emerge from
the source habitatOnly female mosquitoes require a blood meal and bite aniwedsm or

cold blooded including birds, reptiles and amphibiarStimuli that influence biting and blood
feeding include a combination of carbon dioxide, temperature, moisture, smell, colemeray

and other chemical cued/ale mosquitoes do not bite, but feed on the nectar of flowers or other
suitable sugar source#écquiring a blood meal (protein) is essential for egg production, but
otherwise both male and female mosquitoes are mosttgmeeders.FemaleT oxorhynchites

do not take a bloodmeal and feed on nectar only.
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AedesandOchlerotatusmosquitoes are painful and persistent biters, and many species in these
two genera feed in the morning or at duSlame are diurnal (daytime érs), especially on

cloudy days and in shaded areas, or at dawn and dwesles particularlyAedes aegyptnd

Aedes albopictysare best known for their ability to transmit dengue fever and yellow fever
viruses in subtropical and tropical areas worldwidlthough these mosquitoes will breed in a
variety of aquatic habitats, some members of each genus are container breeders and will use
small amounts of water in tree holes, other natural cavities, andrmade objects as breeding

sites.

Figure 180.Aedes aegyptarva. Photo: Richard C. Russell.

Figure 181.Aedesaeqyptiadult. Photo: Richard C. Russell.

Figure 182.Aedes albopictuadult. Photo: Dr. Harold J. Harlan.

Figure 183.Aedes vigilaxadult. Photo: Stephen L. Doggett.

Figure 184.0chlerotatuscamptorhynchufarva. Photo: source unknown.

Anophdéesmosquitoes are the only vectors of malaria, but, of the approximately 430 known
species, only 3@0 can transmit malarid.arval Anophelefiave been found in fresbr salt

water marshes, mangrove swamps, rice fields, grassy ditches, the edgesrf atvd rivers,

and small, temporary rain pooldlany species prefer habitats with vegetation while others
prefer habitats without vegetatio®ome breed in open, slihpools while others are found only
in shaded breeding sites in foregtaopheledarvae lack a respiratory siphon and for this reason

position their bodies parallel to the surface of the wakelult Anophelegan be distinguished
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from other mosquitoes by the palps which are as long as the proboscisAAajlttelesan also
be identifed by their typical resting position where their abdomens point upwards rather than

parallel to the surface on which they are restiAdults feed exclusively at night.

Figure 185.Anophelesp. larva.Photo: Richard C. Russell.

Figure 186.Anopheles gambiaadult. Photo: University of Minnesota.

Culexmosquitoes are relativelyamful and persistent biters, and they prefer to attack at dusk and
after dark. They will feed on a variety of mammals, but domestic and wild birds usually are
preferred hostsThey are the primary vectors of viruses that cause a number of dangerous
encghalitides. Culexmosquitoes are generally weak fliers and do not move far from their

source habitatsThey readily enter human dwellings to rest and fedults maylive a few

weeks during the warsummer months, but those females that emerge in late summer search for
sheltered areas where they "hibernate” until spri@glexwill breed in a broad variety of

aguatic habitats, but they prefer water with a high degree of organic enriclfBoene spees

are even known to breed and overwinter in the sewer of large eastern cities such as New York.

Figure 187.Culex annulirostrisadult. Photo: Richard C. Russell.

Figure 188.Culex quinguefasciatusdult. Photo: Richard C. Russell.

Culisetamosquitoes are moderately aggressive biters, attacking in the evening hours or in the
shack during the dayPsorophora CoquillettidiaandMansoniamosquitoes are becoming more

pestiferous as an evekpanding human population invades their natural habikédsvever, all
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of these genera play a secondary role in disease transmission to pedgley are primarily

annoyance biters.

Figure 189.Coquillettidiasp. larvae.Photo: Richard C. Russell.

Figure 190.Coquillettidia linealisadult. Photo: Richard C. Russell.

Figure 191.Mansoniaadult. Photo: Richard C. Russell.

Immaturestages of mosquitoes are best controlled with larvicides applied to the source water,
and habitat management, although these may not be practical options during military operations.
Adults can be controlled by applying residual insecticides to harboragyesl application of
pesticides for wide area treatmerfersonal protection methods such as avoidance, treating
screens, bednets, and uniforms with permethrin, and using repellents such as DEET help reduce

attacks by mosquitoes.

Biting midges (Family Ceratopogonidae)

Members of the Family Ceratopogonidae are commonly known as punkigseanms, or biting
midges. These small (0.08.12 inch, or 23 mm) flies can be serious annoyance pests and in
some areas they present a significanéat as disease vectoBecause of their small size, they
can easily pass through window screens and standard mosquito nattimaugh most
ceratopogonids are ectoparasistes of other insects, the females of some genera, such as
Culicoides (~1000 spees) and_eptoconop$~90 species), will take a blood meal from

humans. Ceratopogonids are painful biters, and they often cause localized reactions that may
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develop into dermatitis and secondary infectivvhen their populations are high, they can

disrupt military operations due to severe annoyariggptoconopsypically are active during the

day whileCulicoidesmay be either diurnal or nocturndbiurnal species of both genera prefer
early morning and late afternoon period$iey do not have a lorfight range, so most biting
activity occurs near the breeding source which may be any of a wide variety of aquatic and semi
aguatic habitats including tree holes, decaying vegetation, mud, tidal flats, and salt marshes.
Larvae are difficult to find anddenty beyond the family level, but adults are easily collected in
biting collections and light trapd.arval stages are best controlled by habitat management,
although this may not be practical during military operations, or over large @&edaks canbe
controlled by applying residual insecticides to fly harborages, aerial application of pesticides for
wide area treatment, and personal protection methods such as treating screens, bednets, and
uniforms with permethrin, and using repellents such as DEET.

Figure 192.Ceratopogonidae larva on bottom, Chironomidae larvae onRbpto:

MicroscopyUnited Kingdom.

Figure 193.Culicoidessp. adult. Photo: Richard C. Russell.

Sand flies (Family Psychodidae, Subfamily Plebotominae)

These tiny (< 0.08 inch, or 2 mm) biting flies transmit leismaniasis from southern Texas
southward througtut much of Central and South America, the Mediterranean, northern Africa,
and throughout the Middle Easthey also are vectors of sand fly fever in the Mediterranean
region, North Africa and Middle East, and Bartonellosis in South Amefiba.femaleseed on
mammals such as rodents and canines, but they will also take blood from hiineindite is

painful relative to their small sizelhe genera of concern inclutlatzomyian the Americas,
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andPhlebotomous the Old World. Adults can be contrtgd by applying residual insecticides

to harborages, aerial application of pesticides for wide area treatment, and personal protection
methods such as avoidance, treating screens, bednets and uniforms with permethrin, and using
repellents such as DEET.

Figure 194.Phlebotomus papataadult. Photo: Ed Rowton.

Black flies (Family Simuliidae)

Also known as buffalo gnattese small (0.£R.16 inch or 34 mm) darkcolored flies have a
humpbacked appearanc@nly female black flies take a blood meal, and their bisitaghing
mouthparts inflict painful bitesBlack flies often occur in large swarms making them a serious
pest of people, livestock, and wild animals.addition to their painful bites, black flies in

portions of Africa, southern Mexico, Central and South America can transmit Onchocerciasis, or
river blindness, to human®lack fly larva and pupae most aftenhabit fast flowing streams
where they attach themselves to the surface of rocks or large woody defniature stages of
some black flies, such as those in the g&nsphia inhabit slowflowing streams and swampy
areas.Black flies are widely distbuted worldwide, but most species are found in temperate and
boreal regionsBlack flies can inflict substantial numbers of bites when they are emerging from
the aquatic habitatFeeding almost always occurs during daylight, but their feeding adasvity
often focused in the morning or at dudkack fly bites often itch for days after they are

inflicted, but such itching can be managed with topical corticosteroids.

Figure 195. Black fly (Simuliumsp.) larva.Photo: Benny Chan.

Figure 196.Black fly (Simuliumsp.) larvae in their aquatic habitdlow is towards top of

photo. Photo: Catskill Fly Fishing Center and Museum.
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Figure 197.Adult black fly (Simuliumsp.). Photo: Kansas State University

Tsetse flies (Family Glossinidae)

Tsetse fles, genus§lossing are vectors of African sleeping sickness (African trypanosomiasis),
and they can pose a significant threat to military members deploying to central Africa. Tsetse
flies can be readily distinguished from other biting flies occurringfiica by their long

proboscis which projects forward approximately-tvaéf the length of the bodyAdult female
tsetse flies do not lay eggs, but they carry a single larva in their abddmsfully developed

l arva i s Al ar vi p wheie it Bodows ipa loosesoillbrean upat i on

Adult tsetse flies use visual cues to find their victims so bites are exclusively during daylight.
Avoidance and proper wear of the uniform are the best means of avoiding tsetse fly bites.
Tsetse flies are ditult to control because they are often distributed over large geographic areas
and the adults are highly mobil®Vhile it is possible to achieve eradication of tsetse in particular
areas, such attempts usually fail in the long run because of immigoateetseflies from other
areas.Although several means of controlling these insects have been developed, only a few are
applicable for use by deployed military personnghe main control methods for local areas

include remove brush and trees to efiate shaded areas where lariposition occHi@wever,

this method is labor intensive, and it may not be practical during a military operdisenof

residual insecticides on resting areas, and application efasitual aerosols to kill adult tsetse

can be effective, but such applications must be repeated at regular intervals in order to kill newly
emerged adultsBoth ground and aerial application methods have been used with success in

Africa. Trapping adult tsetse flies using a biconical trap oflammethods can be especially
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effective on the local scalélhese traps can be treated with residual insecticides to kill trapped
flies.

Figure 198.Tsetse fly Glossna morsitany, dorsal view.Photo: David Bowles and Mark

Pomerinke.

Figure 199.Tsetse fly Glossina morsitans lateral view. Photo: David Bowles and Mark

Pomerinle.

Stable flies and dog flies (Family Muscidae)

Stable flies are distributed worldwide in temperate and tropical environniemse flies appear
similar to the house flyMusca domestigabut theyhave biting mouthparts capable of inflicting
painful bites to wild animals, livestock and peop&table flies bite during daylight periods, and
they can occur in relatively large numbergdditionally, they are strong fliers and may fly
upwards of 3 més (5 km) from their breeding sourdearvae most often inhabit organically
rich materials such as decaying straw and hay enriched with animal dung or decaying
vegetation.The primary nuisance species &emoxys calcitrans, Stomoxys nigra, and

Stomoxysitiens

Figure 200.Stable fly Gtomoxys calcitrans Photo: University of Nebraska, Department of

Entomology.

Although stable flies are mainly nuisance biténgy may have the potential to mechanically
transmit certain disease agents to peopla. exampleStomoxys calcitransave been

implicated as mechanical vectorsl&ishmania mexicanaAlthough phlebotomine sand flies
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are the natural vectors beishnania, mechanical transmission of these parasites by stable flies
is considered possible via contaminated mouthpditt® mouthparts or feet of these flies can
transfer parasites from a lesion to aheishmanial lesion under experimental conditions.
However, such an occurrence is considered a ratitpder laboratory conditions, stable flies

have also been implicated as potential mechanical vectors of several species of trypanosomes.

Horse flies and deer flies (Family Tabanidae)

Horse and deer fliegre distributed worldwide in tropical and temperate environméirits.
primary nuisance genera inclufiabanughorse flies) an€Chrysopgdeer flies). The

predaceous larvae of tabanids are aquatic or-agmatic and occur in a variety of habitat types,
and other species are terrestriBeer flies are generally smaller than horse flies, and some
species in the latter group can exceed one inch in $ize.eyes of many tabanids are often
brightly colored with iridescent marking3.abanids also are stig and fast fliers and they will
actively pursue a potential hogtemale tabanids feed on blood to nourish their eggs, and, in
doing so, they can inflict painful bites with their bitisashing mouthpartsMale tabanids feed
on pollen and nectar-ealing occurs exclusively during dayligh@lthough tabanids are
generally considered to be an annoyance and not vectors of human disease, some species have
been implicated as vectors of tularemia and anthrax in North America, and parasitic filarial
worms €.g.,Loaloa) in Africa.

Figure 201.Deer fly Chrysopssp.), North AmericaPhoto: source unknown.

Figure 202.Deer fly Chrysop$, North America.Photo: source unknown.

Figure 203.Deer fly Chrysopssp.), Thailand.Photo: John Moore.

Figure 204.Unknown species of horse fly, ThailanBhoto: John Moore.

Figure 205.View of Chrysopshead showing mouthpart®hoto: John Moore
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Filth flies (Families Muscidae, Calliphoridae, and Sarcophagidae)

Filth flies breed in and feed on feces, corpses and other carrion, and gddbagase of these
particularfeeding habitats, filth flies can be responsible for mechanically transmitting a wide
variety of gastrointestinal and other parasitic diseases to humans through contact with food and
water sourcesFilth flies are incredibly productive and a single foodrge can yield thousands

of flies in a single weekThe presence of large numbers of filth flies in an area of operations can

be annoying, and this may cause psychological distress among some military members.

The primary filth fly groups of intest to military personnel are the muscid fliddembers of
theMusca sorbensomplex Musca bisetaMusca sorbensdog dung fly or bazaar flyylusca
vetustissimaAustralianbush fly) are major nuisance flies because of their tendency to feed at
the mouthseyes and wounds of peoplklusca sorbenalso has been strongly implicated as a
primary mechanical vector of traucon@h{amydiatrachomati3 that can cause blindness in
humans. Members of this group can be distinguished from the house fly in thah#ve two
dark, broad longitudinal stripes on the thorax rather than four narrow stripes on the house fly
thorax. Bottle and blow flies (Calliphoridae, exCynomopsispp,Calliphora spp.,Phaenicia

spp, Lucilia, Phormia reging, flesh flies(Sarcophagida&arcophagapp.) are often brightly
metallic colored or shiny in appearancine Old World latrine flyChrysomya megacephals,

a common pest in the Indbustralian area, but it also has been introduced into the Afrotropical
and Neotropal Regions.

Figure 206.House fly Musca domestida Photo: J. Kalisch.
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