BOWMAN

e
i

& DWIGHTD.




j

GEORGIS'

.‘t\\ X

 Parasitol




Any screen.
Any time.
Anywhere.

Access additional résources online
at no extra charg@ by seratching
the pin code al the bothom right
and redeeming the code at

ebooks.elsevier.com

Unlock your additional resources today,
@ Visit cheoks.elsevier.com.
O Select English to continue.

) Serateh off yoygdnéie: enter your code in the
box and click 5

@ Follow the on-screen instructions, An email
will then be sent to you with final instructions
for aceessing your online-only materials,

It's that easy!

Flsce Peol O
Sticker Here

echnical assistanco:
T tudentennsulthelpi@elsevicecom
ELSEVIER call +1-114-447-8] 3
et b i TG e st ' st K T (NP B e sorirmsmioruil, Uit e grastid on vhdatissmtust Akl oom
il Hikng

Line of Bt -
4 1 (2 Wiz ot 8 hired b 1t TS0 ikt iha medeurs bt PN, incafud on the mikde o af the Back, ot v
g sy 2 e P10 19 nuse Bty By PRREe Mg or o mean.

alde Lhe US)

-~

—




GEORGIS* g
Parasitology for
Veterinarians

DWIGHT D. BOWMAN, ms, php
Professor of Parasitology

Department of Microbiology and Immwunclogy
College of Veterinary Medicine

Cornell University

Tthaca, New York



Thaevier
Vo Ryt Lune
B Lew, Maasan Gy

[T TR

Gl GRLy
Coprright, 8 Sisi by Durvlas, ine. A1 righis reserved.
M part of this p 4 by pm——

MMWM mammwnd-mm rthaat
=k perriazion, Ruher infarmntien about thy

ey - such 25 the Copprigh
l.‘mur.uln.;.“qu g [ ip
Thia beah ety individest i e capyrgh byt s
[thes thum i may bor wsted havess)

Metices

Fracttionary gnd rrusarchars wet sheapt ity on Bew wan Operenae and inowlelge n solviseg
and uming amy infermatien, -Mlmomhlfwlemhnm Because of g
i in the emadical ssieoes, in partsotr, d
Mhm‘t Tnﬁﬂacmdﬁb‘nmubwumh!hmr authar, editer

3 mamer of pradurts latsbry,
g/ ence oo athermese, se e sy ute o mparatien o sy evthod, products, smibructiont, o ideas
Eurtaened i the materid hees

Previoet ediians coppriphtnd e seey, seag. 1m0 St 490, ek spbe, 1y, uply by Seunders, an
i print of Elveier bnc.

Usray of Canprees Cantred Humber smeggand

Semiar Centend Srangat jranfer
Cusmlet Dewrimeient Jpntiab st Lases tgin
Budahong Bervses Bandger, Ditpth L
Eralect Bharst Murasg
Besige firan

m Working rogether

to grow libraries in

Patad i iy fsvimn et developing countries

Lot gt s e gt by % 07 R o3 4 1 @3




CONTRIBUTORS

Rabert A. Duguette, BVSc, MRCVS, D Arscell Lucio-Forster, PRD
Ausociase Dhrvetar, Veronimary Profosslinal Serviees Department of Macroblology ard Lnmiunolapy
Comparinn Amirm] Busimess Una College of Venerimury i
Merck Ananal Health Cornell i
Mudisan, Kew jemey Bibusca, New York.
Antrpavasing Dnges Diigrestis Pevrtindagy
Manigandan Lepeurse, B.V,5¢ & A1, PhD, DAGYM. Randy C- Lyns, DVM, M5, DACVC?
Ammal Healih Diagramic Center Senice Prisfrasnsl Service Veteninanan
B i oslan A e Asinal Bosimess Deit
Callege of Veterinary Medicine ‘Méerck Animad Heshth
Carnell Usivorsty Madsban, New Jersey
lthaca, Mow York Antparaniic Drugs
[y e———

Amdrew 0. Milles, DVM,
Marshall W, Lightowlers, BSc, lama, PhD Diepartment of Biomndical Sciencet, Secvian
The Unaverizy of MeThosme Velormary of Anatormic
Werniae, Aurabia of Veterinary Madicine
Viccinatiomi Conrmell Usiversty

Irhaca, Mew Yark:
Susan E Linke, DVAL, PRI, DACVM Hisroparhelopit Mugnesia
Hegents Profeusor and Enduwed Chair
Diepartment wf Vielernary Pathobiology
Lenter for Veterinary Health Scsmees
Odabvarma State Usiverimy



PREFACE

I this elitsein, thire have becn & sumber of updster, The test and
fipur=s haave brwsn wprdstod 15 Ehapiters | ta 4. D Little has updated
Chugter 5 en Vectisi-Beirne Diseates, and Dy Lymn has worked very
huaril 30 epate aned wmmplete mew sections v new cownpusands wn
Chupher b em Antipersatic Draga (o drapier that sl deflschy be
resad by veany prwee prepls than thase wha di ead ). Chapter 7 hes
e bneers hamdled by D Lucie-Forcer and Lejeuse, snd the smany
few plctures snd plases shuuld be o pleasure for all thuse wha lhe
paraide disgracticn. Chapter B wis taken over by D Miller, whe 1 en
the faculry cenell bt sy
luve abas bieen prtastaend i thne other seutiona of the et that present the
msterial by organses Finally, Chapter 3 an Vacsinatiesu has heen
updital by b, Lightuowlers, sl well, | believe we sre poing 1 see
e advnces i vacoing developmend in thr 2eay few yesrd, i many
fmay w1 pesad thia chapier for the puspoe of comparing what we
D novw sty wwhust may be comng in the fear Beture. Alio, many
people bielere we have na anaparacts vacines, and well, the peality s
ahat thes are quise 3 fovw S, if yom think dist parisie viscines ane
rare, puu shinadd sead Chuaprer §

Tarsuzolngy sensns arong and vibrast o North Americs and
reaghet snuh of the wwild. Aued the world, and mefically in
Mesth Amghes, weterinary patasiiulugisty are 3 fostunate group with

miany fodk ¥ vty
eterimery discipbines. In North Americs we are rngthennd 4 4
Vassipline b the very } snyuzad meetimgs of our A e

uniniwufﬁurhﬂ?uu&wl‘(mlwmwwuhﬂmﬁuﬂ
ey uthas year ol vetermary sdacssan, spumored by the Campanian
Tl Rkl .

& Virterinry Spociainy within the Amersan Cullege af Veterinary M-
crchislogiss iy the American Baard of Viterimary Spectaliies of the
Amgrisan Veserinary Medil Auacabon [AVMA], The Nunioul Cen-
ber for Viesrrinary Porastelugy ot Oklihoma State Univeruty i going

i rjiects L Kbt

weumher of new

sesearch sid Sriming = eterimary parasiulogy i 4
Q. e Alin, & the

piesures of perasites, it st st be forgriten that Venerinary Clinacal
Turssanlagy by 1es, Zajas and Canbiay reised fands that direcely sasiet
i wtudhent invsdverment i the ANV mectings that i, ot u 2 grvat re-
wourcr anid monsy will genl.
lmm.hqum.vkmdamlhrrlm i e
s (g, 1) Tha i FRn-aa
{“earenu nf Amimal fmdasiry”) of the Departmes; of Agricaluste. The
srncope was made by Bauich and Lnds with pabent prtectiang
rom 1870 and 1443, 1 pot the image hees 0 remund dnlls that
I Slmin (the fing Doctor of Veterimry Medidne i the
Ulnitnd. el af coures), wan the Dureceor of the BAL
and he ke three iy Cornelsns, Theobald Smish, Fredench L
Kibpurse, and Cooper Curticn, wha . (9] pblided the Unisud
Departmen of Agbuleure BAL Bullnin Nurbr § precesting
_’ﬂl!\ d i I.Jsm Catnstion, amd Py o Texat ne

Soshern Caitle Fever™ This s the frs procd of the tranissivaas of

Foe. 3; from the publscation mn Mike VI shuwing
mwn&;: she anicratrganian of Texs fever™ these wer

“Amorbad ol

v

Fig. 1 Mberescops number 57211-8A1 [*Bursau of Al Indusiry”
1 Umted Sates Deparimont of Agrcuhung. i

£

P —
L Y e s s

Fig. 3 “Amosboe ehangee of the micradeganam of Tevas lover”
e Uniad Siates Deparment of Ageuiurs Bl Balleun FI:;::“‘




fresh-preeparations of blood from anusuli postsnostem that woe
sealed with paratfin aed kept .8 warm chansber with the micrascope
U ICHUC. I you wosdd ke (o mee what they nbserved mave than
100 years wgn, yuu can examine the marvel st vides images that sp-
m-mnm'mwwlmhlmduhmuﬂllﬁh-h;
mardicy of Babew boves tmerazites visusdied by tme-Lipie video

microscopy, FLaS Ome 714135227, 2002), Dr. Smath. i b trachang
and peseasch aloegaide Walter Reed and Carlos Fundley, prohabidy led ta
the daseficaisnn of wranamivson of Vellow Fever, end Ur. Smah sl
wermt o0 1o show that the blackhead sprat was n the em-

PREFALE

Abaught B waa the preat futare has wouli changs the workd™ After ha
P13, Bir, Georg was hired by Dr. John . Whithad: 10 apply his 13-
dul.-lmmelu mm.mdhmhfm&flu ofblood
in theep due ta ssdl:

ultlup‘mlulwmnbnﬂmwmuhu-

examine vulumes of Hood lost per watm in dog with hookwerm
andections, and he Later uned radiolsbeled Larvae ofihe imfictive stagen
dmmm—nn-l'{mm »mh-—uum

laryemsted egigs ol the nematods Hdmh-lu!\wm.mlhlu-
ey industry, anid providing 2 magar p

= of these
wmnwubndumrh«wmd.rlm Unq-ulahﬂwﬂ

part of
m:mhawumumwmu I

rearnd dopt with d himuelf 10

quesshe

I April uf 1915, e bearmid thas D fay Gengs was o lomget with
s, Thierefare with thee loa of thia mesiber of the pair-of Dra. Jay and
Merun Georg. whe weee the devebopens of the originl Penestalegy
far Veterinariam and who oty occasionally aleH nm.nlm

di I uwmm.um.mu

b hua being, 1 behiove, the waly faculiy membes in b Vevernary Cal-
lege with a lane aushor pablication i Sciows (Gergi TiL Filansda
irthr; expersmental tranmission among beaghe dags throagh ingese
mdimﬂchm‘wlwll, 1¥78), duwimg this mcts-
4 DeGicung alsu caught

imga. et i I veemsnasy et
lwhlh‘mmwmuﬁlkmﬁnguddaﬂmmhml.
wdge i may didferent branches of our fickd. Thus an thris edivw, | an
nakang the virmse ta inrodisce the sesders e theve two excellent parss
unlogats who made significant snntritmitions to parsutalugy = ther
arwm et bt consistent sddstions w0 eur knowbedpe of parastet of
buth veterinery snd huemen suportanoe, Whale 21 Cornedl, Do Jay and.
‘Mirios Gaorgh lid wn & sl b e bcaurifal Yihaes: coumiry
wide, and went oo for lunch each diy o cire for the farm, the
chaldren, snd the snienabe A fow yean afier they retinnd, they maved in
Florsda. § cunmider myselt remarkably fortunate o have wurked and
learned from them botl,

Lir Garargt (DVME Cornell, 1951, PRD Comnell, 1962 1n Radiation
Hinlagy "The renal excoetion of calium il stroetism”) was an ex-
cxptiosnal fellowe who had the brightest tvinkde w has eyes of oy
peviom | havd ever et (g 3. Iﬁmimh.ndl-hwh
logist nda 1
mMmmwlmeMWMnM
tion with his DVAL, Dr. Georgl was & vetersnanan i the US Adr Foroe,
lanhnmruﬂﬂﬁulﬂw&.hmmdhhmhﬂ

iy
¥ ba

w«rbu.!mmna.ﬂnmmu.l at by

ard ph
Kot preparstion of the Boud of o saturally igfected st 8 diys
after i fiet preacnaed with compilaings of mocod denhoc soali
[Hkaleworth |, Georgi it Trichinosls in @ cat, § dm Vet Mol Aiso
1852 1B6=191, 19M). Dening his Lad frw pras om the Gagulty
3¢ Geargl, wilh U, manmnmm*maww
the reang of flets. He and Dr. Wade made 3 hugeand laitmg impact
uhwﬁdlnhﬂhﬂmmdﬂm&-\lmw
o every lacilaty warki [

mﬁm‘ ificald " had a very positive &

mtuhmd-mhprmdulhmummm
lienty, and pets so weell i the past 15 years. His “woumm fles separs-
™ whas 3 m arvel b behobdl. Joy tmak grest care in e conitriscisan al
his various libreize and had & shop i his bosse that coeld handie
Plevighs in all its finewt furms and in all sors of permutations. OF
Eunitat, anpihing bt made had o be fnibed off wib s pulnbed hard-
mlmm-dmnmhmmwummnm
st sl ek b did en
the diveais caused in horees by Strampriu vadgaru, d which realied
im hia publication an tke Kikuchi-Ensgh mudel of & rulpors migra-
mi&uf-p II. The Kiuchi-Erigk model uf Sirsegylus r-e.uru

wrongyle
ed the prelarvee of Thekinels ipli in @ modified

memiize e mames of all the vewel muscles, nerves, sed imser-
tins), He then earmed his ThD in radsation binlegy “Why ridistian
hiotegy!™ | ance sded, mul De Georg replied. “Becase we all

Fig. 3 Dr. Joy Geargl iCouresy Grorg famity |

18573) and e weld-

mulamndmmm“dhvwhrbc Enigh. D Gn-rgl.uh
could pame all the visidi iad kaow exactly whee they began aad
euded withan the abdomimal cavity of the hars, gove bt i
muwmmmmwwmmdm-
s w3
m...-.nh,mm.pm.smw

damap

axked b iy e dha s, amd e il o sl s D Mo |, Pettaniam
am the tuvy. aftcn uia VP Bt v the space dbwatle aned dod prt e
aacty pevogrine hum. Therofare he decided thst never sprm wandd he not
i3 prioe wdeet. Therfare be started momosring tie lace of 8
he Lt vaa d e vias a1 e taik—he ik it
mmmmmmmmmmuuﬂ
h-hiwrhdnpm.hmm-hﬂrwu peroners dul
msteriads I !
and vk ey hand 10 % o Thisliwhar
mumwmwmmmmm-‘mﬂ
e preasnd vidrs e perwnt e the dadents weniong, st d
mranungha waps, the erganisms st woeld appear i the Lilustator,




FREFALE

R devdomed Bl i e thind for perme

R i bl did PR

ik buds el Zoes mecvesper and dheer Nomanka b @ pre-
e wooderfil mages of ol wnts of nestodes, partoudardy the bone
pngyes Ut stild appest in e temt.

D, Gonegi mint ssd pusried his wife Manen fues St} Gonrga,
VM Carmell, 1959, v was | year babssd B 1 asked oo sbaut the
trarved Eima v L5, Revute 17 fromm Sew York Ciry o Bthaca, and be gave
1o the tume fu the minsae | uid wehung bbe, “Wow, tht s really

Gewrge Parusitligy for Vetoriarnans becasse | really believe there

was nathing in the text that the twa of them had pox discussed dur-
ing esch edrin’s developenent,

D Goargl, besides beisg & DVAL, anabanwisl, radiabion biofogist,

d i wai sl d gr B d play

et abiout any wnatrument and pliy it weil 1o would ofien play ha

harmaniza in dan, and on the vadess that he made for tcaching parg-

sitelogy in laborataries, He played the masic on sll of the videotapes

wusing many dfferent instruments, snd ke did nat have 1o werry abaw

U Id uly sz his muasic ta

ik, mrt certais | ol o i thit st * Bia ey wan szt
“Well, Marinn was i Jehacs, und | i NV The twe of thais wete
& i Dy, Maiorn Geargs tisik mver the pursialogy disgpestic fe-
spmchiitim, while he stzyed an the s iod (aveoos tesding
wile vf thing. The disgrenes shie parfirimed were long-cagh s thar
we alns hadh o daapers wich iyl asvd buts uf
e wath B Tiomps ill Aayimg s Theae had comie e the night place
Irrcase D Marken Gronrgs wonad hesve mso stone wntermcd 1 nech a
Whm.\hﬂnhmlmmlf&nhyunldwm
lneical d e for

any
chase nut lecturers m (e lecvure bl shased with paibology snd phar.
mucolngy when falks st did ot kngw when 1o siap talking. He
smuld walk in playing his harmenica or start blawing revelle on a late

& conuinting of bipiese, same tabing, and 2 fannel
1 veas done in good fun, 4= it was takes a5 i was presensed, bt it
served his purpone, reulting in D, Kicong being able to stsrt his lee:
fures an e, Again, 13, Geedg was alia 2 Besiddea all that
mmﬁ'nﬁddm'hm&ml-ddmmudm
T ik i i Fowm oeme of . Georgi's marvelow

of
the boak w all of the catber b, The Georp publuhed severa
Py tngathes, annd the ten of Wers weeked toprther an the huak,
Can Cheviad « thiat was pobliched m 1991 g
D Roy Grenrgi had fest comenereal becoming 4 somineruial it
.n-l!h::rw.nw did g tom ast achoul for & while. When adied in
ausugragh @ copy of the teut Farastalagy for Veterimarsima, | vl
mever be ehle o repest [y Genrpis peponte. He would 4k the per-
sem pequesting the sutigraph e name theit feviries animal and
wn.hmilmﬁnmwmﬁ-lﬂﬂmnr
Nubaars gt anl sugn unimsesth, selile ali T e b bt seribble 4 few
words and my indecpherable sgstuse. Tn Conime Climcad Mranisl
g bay dic al the Iebecycbe iumaations humuelf They are black aind
ehite dramps, bt they are exselently dune, and they e paruto-
Tungecally wery cnreect ‘The twa Trenegia wre an iodemitable paraai-

“Soand Exhancmn® for a Nobner chiomatic harmonica that is just
I Alia, hai kbl fartunate 1e hive b
the egpenunity 1o learn 10 much by working with them wiie they
wre with e here of Comell
When iy wile and | firsi moved to ihaca b0 sssume ey fculty
pasitree, she was near term wilk ouer weeand deeghter, and well, with
the itwdent he the inn, any af the
1msna, #=d aur eental waa not goang 1o be available wntd 4 few days
later b ot of the momih. Su, Lasked the Drs. Georpis, about the
wnly people | knew in bovm, if L oould spend the frat couple mights st
aheir busse: T believe they were surpriscd that T ashed, but they did
iy yel fuben [ faally got to their farm, 1 realised | way aboun as far
Fram de honpital a4 one could get while still pretending 10 be in the
Bthags srea). They wore graciuus and warming, and they made our
d Ith o Cornell D, Marsn.

tolagic teum, s they loved 1o dacut matrs -
vt I oy mismd Adwys o conmplete pie (Fig, 4], amal thisy the gest (s

e waa 3 “wweetie” Always plessant, abways engaged, and ttally
abieated 1= parssitology and family, Lisrirg that inital visil, she
ehawal me snaund the house and weni aver all of the family pictures
wish me [ emneol igy thal | remember much of the tour exirpt 3
pictus what | think was where they lived 18 Newfoundland. 1 alip
remeaber the many bmes | went nse her dignostic space, and she
veauld shew me the inlereating mew things that had srrved. This is
whiere Luaw the Dipybulime segments in dispers and the bet uf a loe
with Turpd epge. Alss, e Chrivims, | seceived o Christmas present
fromm Br. Marion Gesrgi. 11 wai atypical and a wurprise. § opemed the
preseni 4t hume en. Charistmas Dy, and it wai & copy ol Viei-der Pa,
aYiddsh version of Winne-the-Booh | vei s bit fiemmaned at fist,
and i Famaly thought it wirange, and then, | emernbered thet | had
tald ber thad 2u o child, | coald mever undentand the Winnje-the-
Paoh itsrest of my feflaw yomng friends becawae | had fond  copy
gmmwﬁwmum“n:nmu
xad M B i had Bk 1 colid mak v .
Oniy uch dater did | peabine, that fas same sirange resion my pat-
mhﬂahﬁum—mﬂ“’mbh—h&.ﬂ;wumhpm
presest, s it stays in mry elfice with e handwitien pote on the
imide pgver: “Far [Pight, in memusey of & younger Dheght and
Winnie-Flle-Pu, The Grorgn ™

D Manion Georgl & currently bving with her daughter Laura
Geong 10 Damascus, Vinpnia, along with 3 lovely cat named Bisnes
g e D Gewegl rescaed off the streein m Flards,
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CORSREON TERMS IN PARASITOLOGY

o

Introduction

A paruaite i 3 wmaller orpanim that lves o0 e i and ot the expense
of # lerger organism called ghe hovt. A hosue o o parasive and s o 4
virs. The heutls expenscs in supporting its parasies may be trimal,
of they may be substastis] or evrn anbearshle. This depends on
the euumber of paraiies, the kind and degree of injury they inflct. and
Iumu&mlﬂmﬂwdlh—hma urindm[ghnmul-

&
degror

= warker with N0} [an *4" st 50 *s" feans withoui]
mpumudmhunalmd-an&m“
il ke anumaki wied in the book with bresks betwees the ryllsbles thus
ang can see that Aleur-sarrengyfiar meang “ct strangyle” and then
obrviously, aebaraphobs reezns 3 mnvbad fear el ca. An echimocyie o
2 "apiny” izd blond e, and an Echinosoma i o fule with gpings
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particuler symbuntic relationabipe Ass matter of comention, hewever,

of the smaller onganuam is found i assecation with bumans or with
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4 L irdiferent, e benell
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adogred in this boak and & harmles encigh, promided we remesiber
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A species of animal
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an their diffrrentistion, bt slibiough they muy share the small mte-
e of the same dog. they never intiirend. The consequent distiact.
newt of their genetle matorid o exprosed in modest ilferenices in
structure end b very sdbstastial differences in Wie bistsry. T ama
and T besminag, however, share emough similaries o make thes
linship hvinai We asume that these smilinties vem from the
evnlution of bath specina frum common acestral tock (divergent
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st rejort the ltermative explanation—that is, that they reparsent
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CONVENTIONS OF TAXONOMIC CLASSIFICATION

People ofien talk about how bard it v 1o learn the rames of parasites,
and there are many such names At the same time, the ranses 92 im-
portant, these ase the names that apprar on the prodisct labels, and
Whey ane the namses that sppear in mout of the tithes in the Itersuse
Thiey are 8 basic part of the Lingasge of vierinary medicine Becaise
wf the soence of mology being what it i, many of the wisnls are
Taied aa Greek of Latin, 13 are many of the other wends within the
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)
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aasiter merely muied and withered sway. beeimg oady an occamomal
trace. The entire hiersrchy of tnneomic catepories sbove (hat of spe-
oies [gemus, mbdamily, Exmily, superfamily, subarde, neder, claw, ssd
phylam s is bruily of wabjective indiictions based oo degroea af similarity
and city ameng the vaniows grougs of prganism. Fertansicly,
the weelt s nonetheless waclial 19 W ceganinng oer infoemazies
abodt parsine bn sn evderly and bogical way, bn short, 2y particular
mslagic daulfication scheme is ma rmare than an epinion about how
the relstismships smomg varews graups of sogsmems may bes be
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luigely sulopective and based on toonons judgment. This i why we
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e

Cerian colepenca have characiorinie satfine that belp 1w idemsly
them For example, the gonus Sougyfur beliongs 1 the fallowing
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evarby of bagher taza subfudly Senmagylinae. Landy Strangriadar,
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RELATIONSHIP BETWEEN PARASITES AND HOSTS
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Awimaly thiat bove in s sciacation with cach other are ciliad wymbi.
etz iy tergether in the process of wymbiosis. This has been further
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wanmphetr wets af il i i 1 A ke b
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e i ha ke e Tl

that sz used {a4 i the puscies husts of v laryie of Dibaihriverpliofus
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The terms ook wsesns berally *i disease of animals” but the
wand hes conne to mean 3 duease of snimis transmited 1o prople
Hasare [1961) cited four teems 10 describe tranimusan of pathogess
between humans snd snimials.
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pigs. Haumanants are infected with tarmiid Copewsrem of dogs and
Lange cats. The cat can be a bt of fhe coensrus of Turmia wonafe,
which usex dagr s final hasts.
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b thae famabiar iearits,
‘Tnd.n_m-m{q_dnnw: and 2 firw mthar types of sepaniam.
1 anposed of a weries of segmenis,
thesz

Hady d wilh the
pveidutssm of miszs end bicks, and maey insect lervae bave e leg A=
ptation ta parasiim has led (o edrene devition m body faem in
mmhmmummmmm
ity evgar-shaped arg s -
lickes srd glands of the shin L

p-wddbf.!umhumdhnlduumhhulﬂl

vevtdrates, vepelles, birds, and ls snd
Mmmm!hmrﬂvhpmlmdhm! an
avibe

Mareeny, which hout of Adar-

Mum |MLw|tu:uhp¢q-ﬂ|d- p:-nnunh
THM‘OI 7 4 ' 1 thas oh b b

alk, d seringical thast weosdd typically staey

wilh lean “comples” pretin
the highty cansples flies e fleas The reasom or isung whese i dees
i thad b it pesple, e and fleas ase generally e nuost Gmiliar
mhmmmmmwm Fmilinr groups af

m lhﬂnl! nllhmi'-
semhle thesr fr
n quike wmmuw adaptations W the
parasits: mode of bfe. Tar ecarsple, the bisodiucking wable fly, born:
hﬂlmmﬁl!nﬂrhmﬂmhm

i mmm«ummm“.
k a0 ol beetles, and th
pupse and metamorphess, the lice, trae buags, odieaches, ll¢.|.
‘eles, and crustaces, including the pemtastomnds.
mmmumuwm&mr‘ﬁumu—

[FDA) or Froteciien Agmay (EFA)-

sy, snd the
m.qmdmmmmmammum
s Larwal

lmld productt 18 discusaed o geoeralities in this chapter, Mane

muter and the
livig frsh. The seeemblence of cersin paraste Lo thar ferliving
telatives creanes 3 dhagnestle pafall Fren their presence 31 the scene e
e crime ia mol walfstient proal of guie. Fly maggos 3d copraphilic
bertles are Irnquendy found in fecad specimens. n ahmait every such
iase, theve imucts huve enaded the frcal mam after defecatinn and
MEVEr wert paraies & ¢l
Unfartunabely, even whea ve restnc ear cannderalion w anam-
bilgupualy parsistic sniwopods, we sl have (oo bng & chore on our
teendy, Medical essienelingy is a fermidable wubject, and he seloction

on the mode of sction, potemiial contrasdica-
anWWﬁﬂnlnwd-llmllmlhmulwmuu
carrently availsbe sppears ins Chapier 8. Alan, becaue some products
ang brosd speciram in their uiage, i ane i interested i amy specis
oviduact e active anpredient, they wenild ahi be well served 15 otillse
the Inder. Theee ase tick vaccines avallsble in somie coantries, and
thiete are ducursed m Chapeer 8

CLASS INSECTA

Structore

Thee hinly of adubt imsects conaists of the head, there, ssd shidsmen.
The head woermn of 4 varisble punsber of fused szt and hears
two eywd. Pwa atentar. end o cnples et of The thoras
conusté of thaer wegmeste—the prethara, the mesithoras, and the
i hears g gointed legs and four, ten, or no wings,

of sppropriste infatenation i nat cherys an easy ad becasie cerian
gy ihal al ﬁv-twubur dectly an currest piablem of vel:
minary, uadly e itics of vevy fw vee-
eviasrians, For example, mﬂmmqwaﬂ
of & ethonk SV 8 YR
nl nich ||npo!hﬂ diazines 22 wpm and wanine
Howrvrr, lew wnvesd the time and

Mmum.muwm-dmuhuu
comirnd of Phese pests b usually the respensilulity of the medical evio-
melagin ammmmmnwhhﬂn

depending on the wwalogial md-rmwhmhlhrw-lm.mbr
bongs Thut eosches (Hlatodes), coddisflies [Trchnpsera), borles

{Condruptera), s certain bugs (Memiptera) have four wangs, mont flies
1Diptera) have e, and lise (Mallophiaga and Anaphura) and fleay
wmwmﬁumlmmmpm

[pasasitic arthroped

s v

protonged
nmmm.l.numum-mh—lulhnm B atiention

i therefne devated 1o br, fles, the, snd mites than 1o

4

I s af Diga = Thie studo-

The anbrapads of velersnsey
Crastsons sad lklm‘mpdt.mu Trisexia, Arachauda, anad Diiphogi-
mm.»uw.mu.mmmun«r&hwmm

s of 1 ar bmuwnhqduh}nhwudmm
modied far copalation et egg Liying. As typical enheopods, invects
lu-uinlnm \M‘Iﬁl‘ weuirted by the Iq'pth-nul single Tayer of

Ssbphylum Croitszea contains muny tis thit wrw &

mmmmnwwmm-:mwmumwa
tout maly the thuey tend o be best
Lsanilisr 1 1he gverage porson thas are crabs, crafish, end sene bugs
e poup of crstacees, the Pevigtumida or langus e, ar
patanites in their own nght of the repiratary satem of orreirial

waluznzr offor nenlisd
uw.umlmﬂwmdmmw
Nl verves s i emuskebetan, thus 4 both 4« body covering and s place
fue sitachiment of tusdes, Hravily chstiuze areas or places of cusice
are wnnected by thoner, ightly chitinied arvas, thut permitting
mvizend and some degree of expansion, ay, for exunple, when the
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Al o Ee i ek

" it Sl with Wloocd. tnsest mascles
are wuated snd ofien azs apable of )

&mwlwrmt

The cuticle i everbam by a then quaidal ssrface liyer, the rpseuticls,
wwhich 1 umpertsesble 18 water bul s freely permesble 10 lipwls and
lipiid-soduhle whiance.

When a developing wsect bas grown 100 Lirge foe ity cuticle, the

Inypedermis Liyw down a e, fhan, dlastic cunicle under uwﬂm
The old cuticle then split, wd

are oftem, 31 im the cane of
wmumﬂmmaumm.
nckettua, N runion. Horse fod mature caddidhin (Thcaumenss
mmmmmw.uwmdm

bt fever (4o o ot | Thus when the borue digmts the
Mmmmmhmm
itk The Ening s impar-

umumumurmﬂmm .
malung proces i camplete i termed eodysbs. Malting with scdysis
divides the Lifls of the indendsal insect 1o 4 series of stages, o7 o
tars. Al instars of dockinaddic, bings, snd loe resemble thear parenis
et that they are smuller, whereas o newty hatched iy, beetle, or e
hﬁhnnlhlmﬂuﬂ lnm'ﬂulmmmuﬂnd
simple 1=l the
m«afmdcmnmnﬂd-p-ﬂnmduhmmm
w called complex

:nhﬁm‘(wmﬁnumw:mwvmdhm
uial agen, and because cactrol can be as rimple s providing hories

|I:-I¢ Mmm;mm\m-ﬂ.
Drder Dipteea, Flies

Adah diperan flies, escept far ceruin specishized groops wch as sme
ey i the m,wmma.. v une pais, of fuschanal

wings The [pair ane. d by chib-
o), and the pvenile werm- ke stages st called barvae, In comples  shaped Blancang organs ealed Babieres (1 o which are presemt
fox the tramdar:  even i the hostids (with the

mtion of the wenrns: Ihhmmmuﬂ:mnhnplmdum.

g, and il telated cerots The
wuiting ol an ault inaet for the
purpese af digingahing hetwren auduby emergoncs from the pupal
wade and the hatchsing ol 3 larva frows an egg,

Order Trichoptera, Caddisfiies
Trichupiers is & very barge group of fes (some 7000 + speries)

mﬂdm»mmmmMm-ﬂdmpuLuwwm
e, o frw depaut 1 i fermales.
mmmwnmwwuhmﬂr
pobaicult el tuties rewn ther larvae witkie ther shdomems
duw;hduﬂwdln—wlim-dﬂmrhnumﬂm_-
diasely ain b barn,

Mmlhumwplnlhmﬂ-pmnd- mosqatens uf
he horsedh

anwhmhu—um;m
Mies Tnavee four wings and dhort mouthparts that are used fisr ennam-
1N hwnma Er m bemperate die

yeie,
s they may occar in large Bloow The larvar ase squatic i fresh

des fly inte 1 iloed. lay
i water, b i L bt hauk ehe thews way inso
s eviremment. A Wru-wmdnﬁnﬂmh—m

prosduced fir che fly fishing enthrasiast (. L )

Davis whas that they serve m binloge veetars of the
Pusoimae hone frver sget, Neondethas rien. are
g 24 G Tha ke whth

lhomunfmmﬂnmwmmﬂh
tmenis horee Seest (Counesy Dr John . Madgan, Schedl of Vewnasry
Moditing, Uriarsty of Clifornia, Dines, Caldenial

d deerilies of the Brachysera, and the
hwuﬂanm-ﬂMuhmhﬁ.whmlhknlﬁc
Cyclaethapha (1< - ). Al thixe iajod groups canism bloodscling
mmnrd’uhduamnduumwmhdu&mmum

andl Brachyeers, only the lemales take bliod wesbs, and often Larval
devdopment ooruns in aquatic sevrenmaonts. Lirves of mescid,

Fig. 22 Smulum Meratoesis Sandidenl, 8 tlaody. The habaes
Luingraios, haorel aen brlancng crgam that eve ewtued n Ciptern o
[Hacal of the matatheraot wngs, The masilsty fulp se sensory sz
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sarsuphagid, callipharid, and vetrd cpdorrhsphans can invade lving
thsises 1o prosdce a uthibigic candition called myfasis. The develap-
o e el tiees of varios fies, alang wilh those of some fieat and lcs,

Horpetios ana Muscdss, housefies et 1
deorfies i e typically small and rebatively deli-
cate, Thie amiemnac ary long and many-sepmented, avd the mivadissl
tegments resernble one snsthat e beads an & Anng. Nematocesans
jperveraliy beeesd i sgustic or semisquatsc habnats, and daeir larvae sre
susably endowed with appendages for smmming, breathing, and
gathimng foud in waier. Only female ematucerans suck bloed; the
A dos ard wubaind irssseail o neectar,
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Family Calicidae, mosgurtar:

Identification. Moaguitees have Jong. 14- or 1 5-segmeniad amien-
nae, aa elungated proboscu conmutiog of 3 bundie of itylets lousely
encased im @ sheath farmed by the sbium, 2d fnnges of sales on the
winga (1 0 ). Thee analomic details ae walficiest awnesle chis-
acteristaca bo reliably distingulsh the laxan thal we tecogniar as mos-
guitees from uthes mercts wiih which they might be canlissd.

Life hissury, Mosquitoes lay their egys on water of i dry places
that tend to food sessonslly. Eggs Lsid on water hatch in fess than
1 week, Larvae |/ 1 aae air bresthers and dae witkin howrs of thess
am wupgly is shut oil by an il film o the water’s surface. The larvae
ol four times, whially within the epace of 1 weeks, and then pupaie
Al ol dl aid biachy e sdiy
emerges through 3 T-shaped bolk in the back of the o Larval shinc
Culind pupas are daboraie, lrec-swimming orgasisma itk 3 bargr
wephulathorar. As developmeni proceeds, the structures of the adaht
mesgailn beosme apparesd | } The papal stage ordinanly Lty
from 2 days 10 | week, but & few houn welfice for certain dry dimase
species. The adull moaguits emenges thavugh the T-shaped 2 &0 the
back of the pepal case s it foats at the waier's wirface. Alter about
24 hown, the wings have expanded snd hardesed, 154 the meaguits i
shile 1o fly, Daly female mosquitacs tuck blocd, the protes of which i
mecenary for mausstion of the evarics. The female maguila wnll very

poclly v e, ek e Bhood el b d
ith the neat batch of eggs o be produced and Led, sfler the egps s
Laidl th e femmsle will e seck out another host 1t i ihe repested feed-
ing of female mosquatoes on different hosts that makes them nach of-
Feaent vectors of Sisease. Males and nenrepredactive females get by on
mectar end plam justes, The females of some specits that mormally foed
on hlaod v wmeames apahle of ovarian maturaton without 2

Fig. 2.3 A mosquito (Nomaiceons. Cobcidash. Note the long aniennis
and the lorg mpulhgets Evotoenal

cHAPTER 2 Anhrapads

Fig. 24 Masgata bres,

Fig. 15 Mosguto pupa. The “iumpela® on the ceghuaiotharan aim g
purl respirmory tuctures. The avas, legs, Tharss, aad abdaenian of the
dwvelopng echil mMisguis can ba seen Wrough the pupd cutde.
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blood medl {ie. e fenades are sutopenows). (her speaes of mai-
quities frasd sy on plants, and therefire these species aix of linke
ineeveit a1 pesty of divease vrvhoes. Mammals and bend s preforral
st [ g Fietumal, byl nf Blood-feeing monputies and of the van.
s diaease crpaminia that they transmit.

{blosod st to

Injsry. Under 1

& spwsguitn snack is eoueedy trval. Sometimes, hanever, curum.
stz fovar the simdrancous esergeace of SBUMow Dearm of
mmhaawm.mﬂnmmmh
death, T examyple, 7 ilays after Huericuw Al ( l 3y
vkt 3 gt droasght b9 an aheup ead s Booded 5000

af @ Texss ranch, anle wore sheervnl to be viably divtresid by
swatms if Awden inllicieses mosquisees. The nest mormng. 15 cadg
were funnd desd of euanpuisation manifeasd by enremw pallor of
the srucous membesnes and pastmenal eademes of v anma.

dud 7 diy _'-_-P o th I
desth of the cimtle correapanded woactly W the ame requsred for A
sediverta to develas frem e b aiimg sdult ste (0 detmancy had
‘een wided by high waber, B 10 the ynchraniug develop-
had acoumulated dusing the pro-
of

00035 sl per bloed mead (110 e
e develop allevgien tie musgeitis bites that vill mandent u lage
pruiti sedl erythesnatons beioas o e nese ur olber parts of the
face | s

Divesse o A veohoy isan animal, eien
anwmmmm@wrmz-...

& drty pissar. s called 3 fumite). A vector Shat rsumits iwdeivy or-
wmhuﬁlmﬂ.mir.mwmmummumm
Sl it h

i

o eslled u smechanical vectar. A blubisgic vectue, by contrait, s e m

which the ifoctive argamismy undergor develspaent, ar multiply, or

o bty befiive ey sov transmitted o the vocipend hovs Theai a bioe

Logie ver 1 a trvn bt of the deca wrgasicnt B the case of wevy-
5 &

i A

iy rep i P
wectany that hes developsag o ascvaally reprodunng scages of the
wrgarusin are sl imbrrmetlate fust, e vestors thit o
sevusally pustione stages sve terld dediitive bouts, Musepustoes are vee-
s of mnasry pathugr ( | Cnlrxs Acdes, Ariepheles, and usher
w-dwwumnhw-mfmmld
Ptarkid wurma ssels 2 Deraflarss s, the casine heatanrm, and
Wishrteras hamrfie the caune of human brespluse e Mogus.
S of il e Aneaphelrs 1esve a5 Inologic vevtees {iefinaurs )
o she hlndanhaluting pausanon prisa Plamrsiren, whids cosie
naderis n bunds, pberits, il prmates, Musquitses s serve 2 bio-
Jagic yrctors of virad eseephabtides [, equine emerphaluemed
Wit Milie viswas, e i veruues of pabbe mypmematous, fd pos, and
peliove. dengue, and Rafy Valley frvers, I the cise of wruses, hacteria,
snnd thoe likie, the terr wtermediate aud defiative s sedundast inss-
d de dues ot wesur

e Bathogens Vectored by

30law fevet v

alber treatment | Lies, _ 1. B meedi tn be remembersd
::'i!w Froducts work dilleremily with the dimnteliras snd pems—
m::“““‘""‘"ll effect and 3 cnntast insectiadal effeet,

¢ almtntaner muunt be ingratnd in a blood meal to be indec-
tae, and i tua repers, the masquitors succeeded in taking blood
matals fram degs, 2nd (bus could have tramemsited the infection. The
Other caution in that with aaly topecal insecncide prevention, oaly
37.5% of the degi were completely protected sgaingt hesriwoen
infieciion when mosgmins oty had 1w spportusites to el How-
AW h:nr" [Protectinn aguinit mesquits-tranamined diseses and
r\m | rotecton againg mosguiios appeans lo continue 1o be

Farmily Sunuliidan, blacifins
Blentifications, Hlacken |
itk b

uch 24
Mg 1 Basscally
cisse, howwrver, misquibon s important i that they viviee canine
g sl e, Stdies have show that diotef
:umdpnmh-mndwmwpmrmpdh’-h
wosssiag infrcbed sehien placesd 2 ek f besrmworn mfecton [
Ny it s by shorm thiat aimndaner will Jall 735 10 5%
wt Aeiles mepypii Ensaquitoes that frid un dugs each woek far 3 manth

I thae sl o veteriany i

:f:uurumu,m i seg s .
similer segments, and sh uthgarti with.
putmmirsent mgxillary padpa (100 i :
Lige hivtery. Blackflin breed ondy m ranaing water, Although
musintain tarrents and temporary upland streams are fawired breed-
img sites of many ap P '}
lurge e, Eigs are dhepusted un the water's surface ar an partly sub-
merged fomes, tigs, o vegetation. Tn ypecie that prandce several
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Tornods per year (multivnltime specied], birvas balch from thess egp
few day L, bust in species that pradace vty me bevesd per year

H s e Hiiriiiypet i
ysrscence. or dispasse, snd do ot hauh il the following pes
Blackdly Lirvar mansge o ding 1o the surfaces of wanes i rapadly
mawing, Siirbulent stresmss, in part by mesms of Enle books o ther

o help anchar themacves und Iiter ta form somont, by mesns of
which the pupae continee 1 cling to the rocks Adults simerpe from
| e

kbl

-
T ! thess ol ur.
Rajuary. The fecnale hiscky is 3 vickous buter. ey meuthparts g
e st of 3 bandle of fattened, tervaud, hiadeslske sylers foasely -
\ shiathed by the libiiim, which itself irrmansies in 8 pair of Labelle
lawtead of prersing 3 blood veued sed feeding from the lumen = 4
Figs 2.6 Hoad ol & blacktiy (ematocora’ Simuliciss) manguite, bedhug, o sucking louse does the female blackfiy icerstes

Fig 2.7 Lile hitowy of a blasklly Farily Semube
| dlaet Tha female Dty depnosts her sgge on
perdy gubmerged ohyesta i gy Fowey
aymama. Tha lervam that hatch fom these egin
cing 10 tha atones and femd on orgams mamer
comiad by e cmeet Whan resdy (3 pupate
ho lanvas tpn plier COTOR That seewss tham
1 (e subsirate AR thal errerge frem these
pipad cises i Eamied 1o tha purtace m @ bu
= S 1 - g —. S0 blo of sirand fiy off in seach of 4 biood med
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tiasiizs il & pol af Wond firm, and then e isnbibes the blood
s the pool.

Susceptibilery ta snd severity of ot esction to tie bites of may
R x Aivdieals, With Jepo-
sy beeceme elatrvely
At
the bites. O, v thy iy b a0 that
contimued silick excies s mofe srvere aitd snetime even Gl reace
. Semmivity ta the bues of blackilas i & common phonomean,
amd Wi resstive whiead ey sustinue 0 tch for masy dayy snd dends
T he aggravisod by werstuhing, In a bypersantve persan, & ingle o
muy evole selfiient mbmmstoss rescion b fore the epdids dut
Busghards et al {1951) describd dermatitia o catile dus 1 Somulbum.
The lesiens conatel of b, wiln, snd scabi sfecting the head,
Abarax, and esry, 2 well s soule evudatsve lessons aleng the enidab-

suse b hites, tonially pncrpuible Edvidads
e, s thal Tt

g v,y tho: therassds Hiwever, the exaet canse o desth,

whether it br snrmls, hypersenmtonty resctions, of tona shiuchel

froen fiy saliva isjested oo the bate, romaiss problematic. Dharing
duge and cats L

blakiy P
s the e, face, e by, Pyevemtio o such bated s et acsonsplished

Diseane transnsisian. Blakilics tramnit 3 mumber of patha-
= | Blsektlien (eg. Simuluss asrom, Simaliume

jertmangn. Simuliman T

e tp ol bard A

of the pursdian protssesn g L Tlackilin

mmnmmmmkmm
ty o cattle, and

Seaten.

may be veches uf Onchoserss faps dne dogs in the Unitesd

Fig, 2.8 Culicores Mermatocara Helocal, @ “no-aoe-um.” Cuiooges
detlur rom Cobtidan imetgudoss o tat Wy o imaller and have &
shofy! ErONOI0E.

Tajury. The bitesof ; . i " I
e sbse of the dy. I fict. peaple victinaised by theie timy terror:
frequently da net realive that they are being wnemested by maects.
somerimel mitakiag them. for o hit of cigarcise mh because of ther
wemall werg. Culiealdes easily pan through ssndard windew screening
amil make themechves chmosiou o deepers. Tn seniniend indniduals,
ﬁm:\mlhhshuw-mhmwwmwh

she hlack Ay, the worm slevebops from, thr skan-
stage impraed by the fy 1 e tisd stage larval mematode thut 1
wfective to the nest host Mackfies (g, Somaliom dammasum,
Sumudtim achracrurm} sl serve 2 vectors af the relaind acmatude
pursate Orhscrrss vebvids, which couses fuman dnchudercians,
rmamfested by the fusanon of dermsl ocdules. and which beadi to
blindneis. predormusntly i the Afrcan fatm of the docaie. Becsuse
seene of these vesties sae wivering breeden, the discase tenis b be
catismntraind sluag piver valley the enising Bindness o therefane
ealled “river bimiesa”

Caniral. Backfirs @tack in swrarrus dusisg daybight bouss and
et thee air v selatively 2 Sk ropels them. and altheogh dhem-
iwal topeifents atford 4 degrar of peotectmil, sxEpers, pandene, and
Ivesiunh ey fined theie surest pebeed in the b of & amudge pot
Livestonck shosd by seahled until sundimen durieg seswon of piitu-
hhhﬂyﬂdﬂrmlﬂnﬁumhwfmam-

7y Py
icidev/repellcats anl. to ek i the exts, by the applics-
wdmmmww-mauﬁ«dikmmmw&n
flyr sk writhy beailhin emr guaards mar he sised

Fasmily bidoe, hhing mldgen * 5

Tdentification, Crrstopoguunde are by (messaring Ieea tham
2 ), iebstiveely glabeoss flies. Thelr antennsc are Joog and slendrr,
atnd thrir it are fdasvely dise (0 N

= iach i

) d by Biek (1953 ) &3 representing
aflergic dermatieis caused by the development of hypersenutivity i
thae bites of Cllicoides rakerni, affects only certain borses, Qtfeer hones
pastured with the affected snes sever show sy ogns of disease. Ininiad
Lesinew are ducoete papules confined o the dorall mefices Later, hair
ST d By &l o, eaving haish g
I severe caaen beenme conllernt, Praritas i intense, shd henes may
mpm_hu-ﬂmbrulmdupdnﬂu;mﬂinnbnﬂt}ﬁnu-
it of the lesians |
1938,

p 3
B e

T4 af
lucangue acroas Europe it 2 sesslt of the rrsent speesd of fis wsisd
vevtir Cibeptes irmeold and now alis other Cinbwder spm. that are
found i cooler, mare porthery aress

{
). Oach i

tvn sl Feidull
f cattle, amd
three eelazively inmocuous filsnid parasives of Bumans [y
porstunts, Nprtalonenia strepicorca, and Munsnclle oezandi) all
develap from macrofiliniae o imfeotve thad-stapr larvae in the bodses
ol Cubeanides mmli‘ﬁﬂmml treanvinitted by Culicondes
iaidude Mepatsyata of Old Wosrld e and Hacmapra,
Fosaivlpdiossiogi gl
Family Pupchadidae, sustessily shisbetomina, ssudllies
'M”H‘Wﬂ“‘lm%ﬂmhm
3 ferd s

Vil history, Lite bistaries of varies ypesien difler i deisll; same

L vt the sub-

grecies rsgeine freahiwater and uthess salivater habitats.
seatee-fod hales in inves, dnd otbsers in decaying vepetation, saady and
sl sy, and the like, Adalis are crepusculsr and mocturnal. Ouly fe-

ates ek bloud. and shhough ibey are fusby sirvag fyera. they tend
oa ch ekt A e, heswever, map wnmise

furth s Lap 0 2 Donll ol s thae aie o odill. Mot Emprriant specics
Bctung s the prived Culioeults snd Leprosamape

fanudy Withsin the peychodiids, the wing veins radute
mllpMkﬂM&cM»hwidﬂmt ). i
Lifs bistory. Phicbotomine lay their egis in cracks, ereviees, or
Distvenas i which mosberate temperatutes, darkness, and neacly L00%
Imbity prevad. They apend at least 2 months o egy, birvee. and
e but are shoet-hved a1 adubts, Adult phlcbosormine flies ar wesk
nmmmdnmlwmmuwm




Fig. 29 Prgbolomus (Merutttars Prychodidan) The wing vees
ragatn  medly Stieght bnna dram the tase fo the tp of the wing,

M d [arssapia M

_ ciwTEna Adhropads E

Disesae: tramnionton. Pilibomcerines X foba Ll e

inclad-
ngbmml 1. M appears that. mudeocdes i the saimary gland
seurctions of (he phidbotoonne vectur W e cvent the
wmdmm-khhlhl

by
wiwmmmmmdw
Canteed. !nﬂhnnnhpnnl-lb-hqduphhuu

imidsshapnid i 3 pet-on hﬁml‘huhmpuqhqu
&

th muosrths af pretection the pre-
wentian ol canise leshrmanis (- 0] e the
ipet-un dornelative privade cccfent protction beween muooddy sp

). The necuchine dmdaner and f-
ralarer buave bern o b have & Jetbeal effirt on phitotonins fs tna.
fend on Ereated dogs | | Thave haas sl bueers s o120

with a dedtamethn-impregnated collie [ 1

.1

Famity tebenldas, herrvilies snd deerfios

Tdestificatiun. Tabansds are steni-bended. faes vrpng frimm sbest
mudnmmmn!&pnaﬁmwnpmm
e uj h ehedly deftevens seg-
mmui Imﬂrdwn-uﬂ.hmd-q
hmﬂmd.dmhudnmmw amnulstions that mibe tabs-
ol anienrae sppesr to have many mete then thee unste. Emportant
pmiea i the Unsted Stated ene the drerflies Chrpiops with alar Sedeus
m the weatern 12826k, &0 Ve hooetly pruers Tabars vl Hybemza

o Tt it %

abload

f theeir egga and obtnin it from Eamesl, rrptilo. and onauually
harda. Make Rabumids are et blood frodon but vbot an necsr. ap,

J aphid i el

@ World and
szt i et Mew Wiarkd, all specses ave opical e relavively sobi-
tnupical in distribution. Species of Lutzumpa aee found in the Usited
Stues, inchuding lurampd vesater, Lutmipa apache, Lutsespi)
Whsatrires, an adhess, bt it 18 ot ciear how many of tsese apecies scrve
s suceessfial ety of Eesfmunia spp. in the wild

the sosarces of carhalmplrate, m
addition o hlsod [ 1k 1) Eacept hor s e evopiilic
speaes, Rabumiils ket be eemeentrated along wamounes. Egis st
meatly ghoed in masies of 450 w0 1000 1o foluge eveshunpag watr
Larvas huatch an & week or w, depenibing on senpaaniee and sclative
Brumidiry, and drap wen the water. Fint- snd seomd-stage irae do

Fig. 2.10 Chryseps Erachyeera: Taarsdae!, 8 dearty Bosyse the datl segmant o tha tahand anterra
annudaed, o gves the imprevson gt the ntenna consath of Mty Legmems. b, there sin onby

thige. Thi vz hien have lark maiiongs.



CHAFTER

# Anhropods

LV U - Iﬁ'ﬂrnﬂ'; Tatarsdae), u hernelly. Tha vargy e Eypoally witheut markrga.

abamd by its Mloppy manner of taking

ot feed, bua Ehe Shird and later eaes sme aggresively of
T24ng fregs, plang M“;M‘h;mmummnum&
d arganks mal -

'M_u:umamm .rmk?' Ay et Kl
m“'md“::“‘“mnmmmwhqm

VERrLtion snd papate the following spring. This usu-
""”T“‘mﬂmhwnﬁw.wmm
Hrong Oyess ind e very diffeult o diséosrage. by Michigan, Hylwmi-
P 1P werp Ioesd b veschs maziensns shindsnce in risky summer
M3 10 Nvel, wheress Chopsops and Tibumas wpp. were miost
““‘“"‘] ;:‘tm {essty 1o late Jaly;

) T the it argy ta O head
P _MKWMWHM"‘:F""HM
mnt activr in the whernans {1 1 o Flacida, peak
i ectivity necsrrod marein snd evmisg with s correlsiien 16

¥ rather than s and Kght ineensity |
1. Kemstantingy [1993) shaned chat masking the
vty of & cow by placing if in 2 wooded area did nat 1educe the
numbier af B i i - vl hassed
V30 meiern frm she b snimal,
njury. Afl sthrepod attuks came sams annoyance s the bon
and esact sarse evperditare of merpy s eifaris m aveid o¢ releve
their efizcas Whin i se particulasly mumereus, parturrd lvesingk
may be driven framti by incesant sl and can gpend s much tme
and emesgy the ensdasght that they canmnt vest ef grase
sdequately. The nevulesnt exhaision wesiys isteeteres with preduction
snd smetimes prove fiutal. Certaln inseata sre particularly feased by
Tiverionk. Same b ghirds and anffact an
isting hite. Whni ine of theie 4, hasses wee Blely
v o, i it behnaves th ridker or deiver 1o came peansgily o ther
2. In hiting, the masdible and nuillue of tabanidy lacerade the

Mond e pup
waand. Nepested stlacks i the akissfolds shout 3 cow's udder and in
the growe: hetween the wdide habves bead 10 exteming worring &
it lewons thal may beonms secondsnly ilected with bacietia
Adter 3 tuhaaid b bd Teeding. the bie A tereds to hleedd far
sy mattes, thin attrsctiag opportuning such s Muson I fac,
My and uther fiss can ofica be seen ustered abost & ferding

a mesl Vicous devlight Bloudssckers, tibanidy da pat ussally atisck
inaboore, b if aready ferding when the hout enten  bailding, they
will comilsniss s feed usil replede The most eflicient sulistion (o b
ild stzack 1o stable the amimals dusring the howrs of peak fly actisicy.
Disease transmission. The puin thal 3 tabsnd @ilicia whm o
bites tewda bo increase W dificiency = 8 mrchanical vectar of disease
The By, driven away by its victien’s defesses before it ha
had time b0 leed s repleiann, soon alights on & secand bast i faah i
marad arsd perhaps io cemtanwnats the wiund with fresh. mechanically
boere bacteris (e g amibran), viruiss (e . rquine infectioun snemia),
and the like. The Lirge wlume of blood imisked by each taband (op
i fous times the weight of the fly, 13 alun contributes ta
i elficlemey 22 8 vectne by belping ; far the
ususlly Feund in blood, and far
i fxsbure 1o mustipdy @ 1he body of the sbermediate bast
Tabranidy have been incnminasied in the saechaniaal trimmaning
ol ansplewmnais {Anaplam spp], anthras (Mecillus matheacts), nubaee
mia ["deerity Eever.” Franvisefln pularensir), snd equin infectings sne-
mis virus. Mechamical tranomussion of equing infectiou asemia virm
h d e

from acuily
25 18 bites by comteminated Tubasius fuscizmstarus, bt all steerpis a0
sranumsison fem 1 chnaicay usfrcied pony Giled (

. L

tranimned mechanically oe binlogically by tabanids, depending an
the sprain smvebred. Sures {Tpanvssss nann), 2 fatal disesse of
herses, camels, cephanis., and dogs i Ana, in ranmitied mechani-
clly, amd the Mies lose their absbity ta tranimit the infecison & few
houn sher feedng an an sninal infecied with seres (000 ),

Vieethred Hy

Soimi Pathogens
Brachyceran Files

Machanicslly Vectored  Diclogiesily Vectored
Fiuiedy.

[ T—_—

haasee, uweely, sleghasiy. dogy




Thypesasoms theilers, however, mmist mbuply 1 the body of the taba-
nid brcause it o 0 scarce in e bloosl of cattle that oove must uawally
rescrt o culture techeques t demonstate i presense there. Oter-
wase, T ifveslers woruld mot b dertrbusnd throughon the workd as o
parasite of catle anwl theer near relatives A voctor in which such pars.
m:mmmﬁqﬂ,nmmwd‘w
tive st 1 distingunh 1t from 4 cych I st m which
Iupnndnm-ﬂyuhpummmbnw.ﬂmm»ﬁ
ol e, el anid
mewmummmw
fromm the misrafilarial sage m the blood 8 the nfective thind tage
swithin the hody f the tabanid {11 | el 1471). Aditionst

thie nevieve by Krisstley (19761

Cantrel. Horeflies and deeibers are very difficnlt o kill or pepel,
ity the bt sclution is b stabile Lvestock duning the haurs of pesk
My sctavaty. These fies cam use bkl froem wild ammals as fond and

rig 242

wsmmmmwhmm

4 1w/E2). Thes
ml»uuhfn-lhuuufpdmﬂhﬁhmwﬂm

thackness of strwpes that when compaeed Mhl.ld.hwn.uruluc
hoeses, thiey hive igivlcantly fewer fly aimacks.

Family Oresephilidne, Must think of frun flies and Dirasopiuba
mamly im awociatin with & genetics cass. 13 i now dlesr that these
flies that are nanbleodfveding members uf the Neachycers serve a1
wertens of spreies of spirund wornu of the gosns Thelune thae are
Tound im the eyes of peaply, dng, and cats. I the United States, The
Tz gabiformeris. bau been dhivie (o be tranamitied by muscosd flies
il the e Fannn (1000 7}, but in Cornps and Ads, oik-
ey sprones, for cxample, Thelssia calfipaeda, ate iranasied by snall
Mdmmhﬁhmnmnmmn
Muwu (hstluam, s

1t |h¢-umdmmmulﬁ|b=mm
misted by wmdlar fran e OF four Theluza coc, mehading three
Mukers and & motereyclt, orcamng i the Aocky Mauntains, ane
mam.mmm;mqummm
mhhrmmnwmﬂl sirtin) sl |

lérelenhah. quﬂ-mqhmwp.md-q-u of dep-

s, a2y

v of B Vaderstane. sl

3 pupasvum, or pupal case. Pupae of mnat cpdarhaphan ilies oy
fous m decapung nrganic matervsl oe soll, A b species have special-
tred puspation stes. For exemple, pusise of the therp ked Melaphag
ovirisis are foand ssched 16 e wool of thew ot The sdeb iy
«mﬂuhw{ﬂ—lhﬂplmﬂ-mau
mw.w

ke aristae mm-wl:l
peoceeded in fun
Muscidas ead Hi

Lk Parsitic specliration has
ﬂnni-u&cwhﬁhnh
. i

]

Calliphandae and and in cerisin members of e fumily
mmm:ummmmm -l
ks i e
ol The batlles (2.8, Hypiderma, Cuasrophilus) have proceeded
evem further i thit darectann. Their Earvae have bocame highly speaal-

taed howt- aodd we-sprafic paraaites, wheres: the moutspenia of the
adult fes bve becemne venigial and ponfunctiend. Parssilism by fly

1 innl

dw.wdhmmmmhm
aned biachy iy Pl |

sl Usrues, manier, carrion. nd the W The thees arval nstars
“mmmhmﬂmnﬂ:w&xmmmﬂ-ﬂ

Musca idemtifiestbon. The genus Mica containg 39 speces, of
which anly twe, Musca dommitica, the cansmon hewsefly snd Musu
wunumadis, (e Bacr iy, acost in the New Wodd |

3 Aastralia b Miwsca venurizies, Be Austrabiss bk

Dossks, a1 the apey and & pvr
piracles at the base. Shendber Larvae: of the fanlies Muscidac. San
oplspdse. snd Callighoridac are sl refeved a1 maggs
g Im&mmhml&tlnﬂrﬁm‘::::
L [ P e | L

hird i I i

fiy. These ehres i ummm@m.@m
an et

Mnhﬂmnm’nlhmmwm
fermiliar with their halits. The mouthparts of (hise 3l foa (zmaus

{lies eomsin of 3 Reshy, retractable proboscis termeauning in g pais of
couvagated the labella {1 10)
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Fig- 213 Mugond thrdtige ki or magget of e Lamiy . Nate

apache charactar ol Cac

B Fomened Cachamyss MmAADILE,
1 Amarican pohowerm. [Phote oourlosy D, Meather Stockdale Walder, Coluge of Vetannary Medicine,
sty of Flarade)

—1

-\

M tanten

Fig 2.36 Masd ol Musca domesnics [Dyclonragha, Musodses, the
oy afy, The proboscs i d the haad.

Lif histary enel disesse transmission. M domesiica Ly i eges on
sl pmasispe o om dlieot sy bind of decoving erguiue msteridl. A
ke M sl st sy depusit 2000 epggs im ast average Elenme of fin
0 wes. A By, white, finid stape darva (nagpt) butches B vhe epy in
ey it b nf ot Morreranaes. Thia Lrva growes, s twesr, end
618 frw ey e @ By sbevedpnd thard-stags laeva. When remly t

. the tbard-swage larva mugraies o a driey medssm: and sharbend,
thickens, and becomes darker i ool s 8 result of hasdening ind tan-
ning of the third-tage cusicle in farming the pupans. The aduls fy
merges i 1 i 3 weeks by forcing off the end of 1he puparim with it
philimum, 3 hladder-like sructure inilated wich hemolymgh, The plali-
mam riects from the froevtal subure snd i withdraen imo the head
alfter mam-
ke i of na ferthe anizal The ashult liy 1k hes ity
veay ta the purfsce of the medium in which the papa s baried, expands
tixvasgs by pumgung hemabymph st the wing veine, and fies sy in
seirch o bond. The Bauwsefly feds g e, sprup, millk, tincaying rus,
and eaher duslved and sshable matevisly Housellues will feod om seore-
wma around she eycs neunis, and moush, sd on blood thal cantemues
1 oque from. weeends made by tbsnids. Moo iy annoy horses and

4 e wasen, sy days, Rscseria, el
di Fih i

R —

fnad, body epenings, and wounds by way of fecrs vomi apots, sticky fret,
and body bairi of houseflies The bosefly b serves i & Balagic vector
of Drutschis srgatumns and Habroveng muucy, which sre aemmasods
pazamses af the stenach of the bome || L

B el Shean e uscat e

R atmasta Kanastongncimts Sprend semginden
Thelana sop: caila Spiruthd
nemaicday
et ngn tog

Sperarnd nemrtodal
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M. uetusmnles (the face fly) war intraduaced inte North Amensa
frum Essrope, Asaa, e Africa im the easty 950s These flses cramd sbout
the fases of horaes snd cale, feeding on the ocular and nasal dis-

vnbaced by their presence, anid are extremely annoying
pastused smumaly, Eggs are depidited in freshs carde disng. aml the lar-
Vaz pupate i the dried duing oe on easby sod The adult flies overvn:
tew wn buihdings. These

malurg themssebves generally
dissgrenable. 16  cunoas ta note that the satve adult face By of wn-
it apprars boath & eiter bulldings and may be obiervel u ewsrm
ol kairy covws 0 they enter the stabde o e milel They wait sutode
diaring eillang snd swarm back on the cows a8 they emogx from the
stablbe. This, of coutse, conteasts seith the behavior af AL desentica, w0
appriprately called the hovselly. Grasog canle sflfieed with Face ty
nfenatians bave boen ihewn, 1o tscrease thir herbage diy matter me
take @i they prase deeper in the sward by ulm;lmm bﬂnnlher
Wthhﬂmhﬂ‘anﬁ[ i

hu!mnnn an iodogic vectorn of Th 1 ! pml

sheds. th Trncks of
animals every 3 to 7 daps. Py babiy mﬂuﬁh—-ﬂqh
sprayed o m—hdu&mmmqurwh
Impeoved Golden Malin comtaing mathomy) and muascalure, o fy-
mgw,mwum-ﬁmw

mnwm Mmmmmmm
chatin snhibitor, diftabenauron, or an inect juvenile growth hormoue
mamic {5)-Methopeene, that can be inchsded in fead tor kill Lirvar that
develnp in catile dung,
Fly control in dairy barns and sk rocms may be schieved with di
ehlarvos haits, foggens, snd yprsp Tetrschloranphos and coamaphos
mduwnu‘uw-ﬂwth dnuﬂup

i X i+

thy mlﬂ
n-wm*hmﬂmkﬂdmnuwm is
against the Law in use a pesticide in uay peanner nat specified on the
el and vio

b w...., erious,

wre
for mu&h“mum application,
mmmﬂumuwnmmwm«hm

of perrmatode worema that et tu'injmnlul nuni‘-mumd
vattle | us, 197 1, ML maka

amirmaly
nndrlrhm&quu nmnvmﬂn-cnd auﬂmrhc winearnl dasly

umnl’md’n.——— L

far up to 3 Tegs o the

Oy ( ). Carcde pritectind from face faes haud Jess

hwmh JH 1|d|.ln.t firwer wsnlales u(lund-m: M. hm:
| cattle

hegan
wmmmﬁrwuhmmmmmnnmw

AL e " A e bales M

prefierring to remain eutdonn, by hreeding in westods manres, snd

i crawling abuut om the faces ol Invetock, However, A venutinmma

differs i disgilaying an exusperstig ffinity for the taces aof hanun
by

itiniens renivades smutheensrm Austrabie eads spring from. the moee
Arpcal regios us the porth.

Tn South Africa, Mues Patern, Munsl foicneta, and Musa nevills
fuave been ulentified a vectars ol 3 Bamid e, Pargfilurrs hovuali,
which lives i the sulbscutia, bores 2 hole to tha surisce, and disharges
iw egge in the bloedy Bund that weeps from. the bobon (200 000,

Fntr unsealaris (the besser o Litsle hoanefly) beeeds i ground
contimmated with septage drainsge woul 1 conamoody foand o
sied with lLarge oncrntratioes of dhiden masure. These e can
wessdh bmpressive number as peits and can requine pedt BansgemEn
Spesies of Rannid i Califvnia are capable of transmassion of the o
nime eyrwasten, Thelasia californiensis.

Cantral of filth flles, Sclrevn and siapnet ul applying imciide
misat goafurm in regulaians thal are subject i change. Bead the label
arclully befure spplying any insccticide 10 premises of o domeatic
anemsly. Repalar sprayimg of snimal shede, sables, snd kennels with
residisal pnseaticides thould peovide good caitiol of Bies and olher
flyang imsecta of bile cifinrt W expended to mi exvirnt of

1shl et Spice spriph, Lk
anedinsectiodl reun i offeraddisional aontrol 'ﬁl.l.ldd.urvmphll
and dichlarvos have excellent residus] activity sgaenit howsellic, face
M, busrm flics, vtsble ties, and mopeitoes far § o 4 werks alter ap-
plication, Sprapang reting aml breeding arras b oflen eflecuve,
Dighlirm, pyretheins, snd pyrethroids see weod s space sprays for

A catile for face fly comtrel, Cmo-nplmnrmdﬁmn
phas ray be apphied he as a free-fi ar thnte Lme
;mnwwwmddﬁwhuhulm
o pyrethrond sprays may alan be wed. Pyredhrnid-contaimng car tags
and wmilsr devices that can be astached 16 ankimali dliw 3 coniiimis,
mmﬂummMmmuwﬁM:mg

taga il

lhnmd hom Sn. Ta i wh

prevents the prowth of larvae sl mpmphd-c Ales in w-mn ol
watibe fd th be gven ta L

t’mﬂpmﬂnﬂ o b mhwwwlulnn uF comle
§ by el
umnm-mnu treatment of hreeding sites {Le.. cow manure] when
feasible. Face flies do not pursee their vicrima isdoons, s stabling
haorues durimg hoars of pesk fly actvity olten freves t be the best
salusion.

Beolagic control methads uaing psiashtoid wasps have been devel-
nped and commerclalized for the control of Miisaspg. The larvae of
the waaps develop i the mapgess of these fies, cawing their death. Tt
upuurnpmpmwlymﬁuuhuwdm

d theie can be usad fo nefease the wakps an fame
The uar of mwalpu by praved 10 be of some Feneft when incor-
porsted program (i N

Stumexy, enilfcntin, The sibla Ay, Stommys celeatrans, re-
wermbles Musia spp, But bas & long, poisted probescis sith which i
it painiul bies tnatedd of the vacuum deanes affsir with which
M wucks wp Tiquids from little poddles. The palpi of Sramexys
are shorter than the proboacis | s enmpae with Maerstbi
12 1) The third-stage larvas resemble thase of Muscs wind
thave poststioe sgiracdes with dnuoas slits, m- the spiracies dre set
farther apant than thase of Muien (

Ui histary. Stable fies have a lile Iunnry simalar to Ut of Laoe
laca b differ in preferring decaying organse matensle, vuch o winter
Thay ferding vites, piles of Lawn clippings, dunp by, graln, oe animal

manure, fur eyg liyung, Stable flies of both seves feed ain blood ence or
e @ day, depending on the ambmnl vomperature, and suspend
eperitivnd eatirely during cobd spells.
lejury dnd discase transmisslan. The presence of Stoenwegs on
grazing catle will camse incressed head snd e movement, s
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5. ot whoald ciafr dom s of breking v ln g e
d}fpbp-l‘#”—fﬂ:m:; e s o

Thest T wak S pume
ng mawlpas, SE dmn-w»"\ omurolied wds i
rapical secticides. Chiarprrdce, ‘_““
Blarvnphos P

Iackrehbers, Crmomenss b & et gl e
farmulatod foc preading at m“‘h,““*’“:_ i
hyough produc 19 prrresl the doslepmens o 5§ i
amame; which will prevend o fram *"*Puqml. e

uay, Winter by ferding e, epecally atpund ""wh!“
1..‘.ir¢-b.mu.¢.wmmh.md e ber
iwiren i Ve ST L Lm"““‘_ .

4 & calistrans by (e reliesse o purssineid v "“":”"

vagulee
far thot tefimemenit befiors FRBUEE oo o e the fiekd (L0
t )}

i, ke The hoim Ty, 1
lq..:;m.hrmumunmnnmmm m
Wl vhe sise ol Stemenrs and han 3 relatively sharter peobascis The
pulq-a.llenﬂnhlﬂngfmlklﬂmghu‘ﬁ"m : &
cwpivast 19 thase of SEoman [.Wm 'y ﬂ“M-I-L s
ees v fist eepaitesd in e Usiied Sissen in the Gl of 1887, when
ey were found tn Camden, New lenry. They
Ipoighiont the Uniicd S1ates, sppeased in Hnea i 1097, -?H-.‘
s hevugh Mexicn, Contrsl America, 2nd har
America leg.

" 1. The horn fly was shig dlacoveied
in Avgniina, and ;llu- wapidly wpesad throaghest that cousd
i

Lk istory. Maoen fien remsin on catils during the wanmes i
i ol Ve el B s T A

ur e

ung

i the biscks ot ther hests but e reage on the
senival el duting vain 0% oa particulatty hot, day Whes
O o delicates, 3 musder of her borm u.....,.,.,"“’" il
n.,mutwwnhmwmwmautmm 1

1 dlay il cvawl ks D dropping te food, Pupation o dar
auned emengence of the st Sl in 6 moce day, I ided warm,
Wsniial wrather, th entie cycle om o5t “m‘“:::

o in deips, soolee veesther, i may trquine a manth oc k
parste e, v borm By everwnntens m the pupal sage with



dupaie occumoyg prmapally dunng September (11
- Huem flaes live canly abowt 2 wreks aller emenging as adults, and
1mate wem after eclson. The female will begin laying arond 10 eggs
et ey for arund | weelk § 16 8 days sfter bepinnimg adulthoad.
Injary asd disesss trammbssion, When
horm fles can mmpaie itk production s wyight gan. Cattle pro-
tevted from boen fiy sttack by ear tags L with I

CHARTER 3 Arthropods “

pour-on form is effecive for ot besat 4 woedks |

1
The Broce wall-through barn fiy trap sifords 2098 redases =
ban fy mumbers mechanically, Cattls walting st S
Erapcantazt atrg of canvis oF carpeting. which decdgr the b S
on tbrir backs and sides. The kst e some of it fom betond o e

scieved 1H grestor live wesght gain than diel untrested contrly
i Bl 1) vt werves ax & BinBogic vector of
Serphanoflenis stlrss, & filsn vied ematede parasise of Mieth Amencan
et and ol agent of Mephunoflanuns, o dersnaemi wimally
comfinead ta thve mubvertea] prgam of the abilasnen

Contrul of haon flies. Bocaure shey remasn on the hnat most of
thenr leves. st hners faes are vubnerable t effective iescticides ap-
limd v ¢ile by maewns of eprays, sk, bacrubhers, stck ailers, in-
secticide-smpregnused plastn war tags, and singan topeal delrvery: In
fact, hoer fly i s deponded ot e Tkcticid

trap, and, ded the p 1t repeaed ot emeaph tts posuie-
tioa of horn flies in the herd 4 spnifondy raduses |
Fumily Glursinidas, 12stzes
loasina, Tartses | Gloversa o | oo bncaioed o A
vl bre ol agnifizst impocdance ¢ homen gad gmesgd kel o S
prosrvation of African wildiife and t the coonesy of AScs md S
workd at brge. Cach antenna of Glecins bay 3 koeg s that s "o
ered” alnng e edpe. The leng denderp
i kenpth, the plps farmiieg 3 thearh for the pradm 2 ro |

-iwhwmmgdmlrr'pmmdmumun'upmumlk
vy of them (e, DD {dickloeo-diphenyi-trichi |
thernyrhbar, iraphier, fenchborphass, st

thrre stages feeding ni aids frams rpocial utorme pesds I i mesrem.

2 1. The insecticide tesracblarvinphe, the smthetic
tuvenile husimene shesne, or the chetin ilabier delubenmron may
b fid 10 eatthe 1o remder the manure unit for develuginent and pupa-
i, thus inberruptimg e life Bistory of 1 weitin. Treatment of cattle
weth eprinemestin isd very gond efficacy agamt haeen flies for o4 Iras
2 waecks with good efficacy for fenger perids, wliereas ierremectin i a

img that milk secrenon has evabnd indopedently smong bet te
highest aned tive hapherat Severel blood et
at regular intervali are requised o support the lar darisg o dewd-
opmental period of roughly | to 4 weeks When sxmneded by the frmaly
taetar, the fully developed thyind-stage larva almant smmeBaredy bor.
norwe i the sl and prepares be onter the papal wage A focrth lasal
stape oooars wishin the pupasmsm, hebore metamonshos Lo te sduly
stage ot it takes place.

Fig. 217 Moad of Clossma (Cvelomhapha. hisiodasl, h 1srise sl ramertuts inany Inparien ipeces of
Mieen IFyisaEsmas.
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Dl acise irumsmissian. The grest importance of the taetse is iy nvde
4a blafings vectr of varwus tryensomases of humans aod thee
domestic animab. African slecpeng sklnes of husnams sl “nagana”
il petsted diseascs of domesic ammals srw annudersil in Chapter 3.

Ersdication, The tete hus boen avsducated from Zasebar, the
ekard et the: Afiricam continesd | 1 Thossght has
rw bets preess i 4 magor siemils releais CAMPSEn progiim. aF wa
tid i the comtrl of Cochliosras howinivonsy (dacusred liber)
theuugheut the pot of ths Afnicas antinmt | ). Somoe
think the entier plen toa mstmmoch and unwarkable | 1

1 The mnmmdmmmqmmw
tha il o in Ethispis
nhnd:nﬁ,dﬂwhﬂmhu-nd?mm

within & firw hussta. The dyestaut-brown pugul cases remasn ghoed 1o
&ewl-fﬁ-l»nnh«plhmupm-mmrhﬂwu{lhdukllﬁ
e 6 weeks,
Tb:mn“edllﬂnh«phdn&mlpmlu!hhﬂ Shearang and
tupical marcticides malke |ife very uncertam for these pasasibei.
hialate L cerw males and fensales remain oo ther nosmal Nody
Amrican hay—whice-taled dor (Ddowilon virgraimes) snd wa-
Pt (Cervan cemadensif—thisugh most of the yrar In spring, larvee
e deponted i the hisrcnst, where they pupate and fll ba the grovsd.
Adult L cerrs flies eserge fen the puparta fram September 10 e4rly
Decemes wnd dly aff i1 scarch of 2 bsart. As soom e the ked alights on
2 drer, et wings beede off and the ked begini to fred. The hete of L
cervi i pelabrvely paindess to humand bt may be fallowsd in several

Yeadaannn Campaign mtinses o effons Adica with iy by 3 prurigmous welt that may remain antemely prorit for 20
traisang, -ut rthers [ D There s 3owmeks [0 1)

thut the oy h f Africas Disesse M, veeun 4 hodt 1 muckepha -

Mmmummmwdmp.lfmhhmmd.mw

-ﬂ&:w-aﬂmmwmmhmpmwm
uf suezesdid by

geeme of Afcs throghs the p
monizdipenaa specin} sy have & adosl bang-term mmpast on e
wvwimnmsent of the Africen contieent o ieparted sprses win be al-

from hekiedd snd mat
ﬁmwwﬁuﬂlmndlﬂm. Like T thailony
of gatds, T. mclephaginng appeazs ta be untally nonpathogenac o it
vetebseate hort. Resent work i nortbern India has suggessed that the
o fly—Hippubosca Longiprmm—that s fomnd in Afnca and Asia sod
of the dog—

m,.a_.qunu.aun-xh.h and Lipaptena corer, the deer
© 1 Mlaphagua t trady winglest and even

sl
s dhe prepul. cae. Hweves, th wings of Lipuptona bresk off nzar
the buase {1 1 esce the fip b alighted on & hot, Epopiomt may
attack aves and otler dossestic snimals i sddibom e deer, and wa-
sl plsinrvation sppets that theai aitacks ate partsularly shnotiou
i s,

Life beluimry. Like tecters, hippebmads retasn thear Larvae i ther
abdinmenns il Wiey e reidy B papate, puesridisg them during de-
vﬂnpm-!lnlll i sl secretans. Inthe cise of M, ovim, ar

o stk sl pup

¥ haet
dummwdmmmhdwuhh
[}

Cantrol of hippoboschls. Coumaphon a digu ut
excellent cantred of M. mm&mwmh.npwpa
abput 20 sheep shiubd b s
mough left for ome person I mare smong thew, Watsrpenod uverall
iad haoks showdd be worn while the insectcide o sprinkded over the
backs uf the sherp. Permectin &t 0.2 mpig gren sohoutaneouly
sheep rrstrols M. e | : #0400 L errv has been
mmﬂdllmllm!lr«n-lmkdr:rhymudmmmmnﬁnn
et [
hhundumrumduqummmwn-&m.rm

thesn imdnors until the alste hippotosrids G their praper busts, i
penblamatic
Wil . ek fins. An adult accophagid is abous

twice 34 Lirge a1 3 Bousefly, The tharas is geay with dask, kgt dinal
stripes, aned the shdomen i dheckered geay and black (11 1]
g peces o Sovphaga Mumnwm..s.mw

Feg, 2.1 Exervples of Ly Mipooboseidse. Lo
ot the Deer ke rectverod fom @ horie Aght, Pieuaklyrcta 1ram 2 bad

ML Mokihagss OunLs, 1o sheep ked, ceater, Lieoprena




Fig. 219 Sarcophagu (Cydlarhanna. s-:mmm a bash iy mr:
Iwice 44 lsege o3 & Pousatly, 5

— iR ;@EP!‘_‘_-

shicrthey b L fromith 3 canet Thee
‘ears sy very dhart hasirs, wh i ol . 4
Mumwmh‘hlrhummm

well for —-»I-mc
that dre slemest peady b pu chem whl pe-
cies are invehod. Fasultatively parmite saroapharids wall amack
m.umdmmhm-dmmmamm
il lesides v gnd

shim—that arc eblipate parsaites, many muwl’n
can become fcultatrve parasites, bus many of the cases of fsculunive
mapiatis may also be consed by callipharid maggute

Family Eallspiranider. blowdin

Sintication. Adah coliphorid

e ially i b
Dietweert Miesia anid Sirrcaphoga amd typicaly dplay s beiflart metale
1) The gnmmimon nusmes

ences reparding the freshnews of the mest, fram i fled 12 camse
i an sdvarced iaee of decasnpodivian. Mear callighonds are sewm-
p:umdmmhn lu-{mc.mw Ium

lmummﬂlm'wumm

harmsarrhaudaly, she sed-tsiled fesh Gy {4 name, o 2 red coloeed

are
rounded enncaty; the imner it af each spiricle i dirocted down and
n-quﬂumd[nlml * ) Detferentiation of Sanaphags

larvae vequéres that aduh flics be reared fioam them
!huﬁthnnmgmwumdhqyp!hsmdw“
Bauzmiy soil in = canming jar. Wien, afier & day o 10, the Lirvae have
m&mumm‘hwummm

ithe A
Caliphondse wre muicesd magen e difiy fom dose of
iz haudy with the pos-
wﬁuddukﬂl&bnmwdrmﬂmmaﬁm
- like
dowenesrd and towsrd the M.I-l.llll i
wery inkpoartant ipecies . benrienanas may h-dun&dkrthl.u‘l
pigmentanian of the tracheal tranki thesogh the luk thive ar e
segrents | 0

Wl histiry and injury {myiasis). Myiass, imfectin with a farval
dipteram, can be dearibed Mmmnwwd
the i, Ephass 1y L o b canen 1w elsch.
wmmﬂnnmbﬂmhwmdm{

odnn, snd cover the mesthy of the jar with 3 Liyer of
cured wirth & rubler bisd 18 prenade sar yet p-m-tlhuqudlhs

-Dylndmkmlnddm]mgﬂﬂh_hmn-lﬂdﬂwn]uuﬂk

Im

g 220 Mscoid soracs



Fig. 221 Calichord fms lap lfl mouthperts g hesd,
wmile w Maza Tap rght, Lrga sty ealiphond, Locska cup-
T, Wl anaees fiy That 1% 00Ut e 579 o e housathy.
Borzam, maggme ©f Lucts nerna n s fesca of & shoep
W el A

detnlititeds waundrd, soded, of mmelilerrd smimaly Mysva can sl
e describoed by the site of the lesion fe.g., saral mpa, pasal mpia,
and w gl

Faculwibrely parasivc calliphorids a1 drawn 10 uch giiraciens
a5 supgrarating weanis, vk sailed wilh urime, vemicus, or feces; and

ol 3 wrt sheep. Omie established 1w enadate or necrotic lissue. wme
Rinds of thee fcultatve parsdles may bater invade lving (msue,
whernss prhers do st Lot exaimple, the “surgical maggets” of Phacm-
b serseutst s Plovmeit segind a7 sill uaed nccationally in the reat:
wmental i het tedraciany suppurstiy 1o cles
awy mearvt drbens and presaots heshimg. Ideally, the ssrpicl mag-
s do ot vl healthy tisue, bt raine vary and some of ihem
da not ki where 1 siop. & beavie ind ressurceful gowleman of D
Geoepl's soquatnianes applind thin Mechaigee m tresting his am
vzl when @ prisanes of war e Viesnam. Onoe the maggots had
dane thest wurk o his, sdsifaction, be Qushed them sway with has
e, Surprinmgly, theie maggems are sl in we dodry for umilar
Purpoey (there i 8 velerinasy Lb an the Momarch Lab serbwite).
Wool srike 1 8 comunen end sericas problem in many sheep
vaising g of the weeld [ ). Adult callipharids sse st
tracied i zneas of fleece 1521 have become indled by Erces or unine ae
sesre kept damp long enough for bacterial growih 10 nccst and peaer-
six odoed that lare e b foed avel by their epge. The sreas involved
s vl sariice phut include the perineus, the prepuce, and, during
periods of comiderable ruindal, the waser-soaled wood nf the ks,
withers, sad veairal neck region. Heece sot, csavad by Preudumonas
wrtupinsn, end dermutaphilovs (Ramgy wnal), caused by Derwes.
tephilian pangelenais, predispaie sheep in Asairalia 10 wool stk by
Hiocilis uproes, and a wignificamly prester inodence of body wiikes
it dvarved i lamin imvfected with both of these bacterds than with

either hacseriam alane (Lol o) Arsusd the world,
several geaers of calliphond fies are commenly imvolved, and cach
jpeographic sepuon has il particular scourge among the grneral ss-
sernblage of facultative parantes and scvengess. In Auniralia, | aip-
i stanids ot & & specialist in wool strike. This By, although sill &
faculuative parasite, i that i (s sble to develop in catrion. has begoene
Na.pnlnam'mmhlnbwpon-lmmwmwum it
has became the culped respensible for initiating moat cases of woed
strike im Austrahia, The muggors fred oo scales and evudste st the
aurface of the ok liy p g iy tievues, When
ready ba pupate, the larvae of L. euprana wait wnnil night 1 leave e
carcam (o -J.Imlmmdupup«mdmmm.
al this highly speciabieed parasite tend 10 become contentraed
arvund the prefrrred realing wen, of campa, of their host ipecion.
Once L cuprima haa nitistod 3 stivks, oiher species of flies, are 4u-
tracted 10 deed and lay thar oy in be devlopeng lesioms. As the
marbid process advances, thoe less-specialied aeweamers tead 1g
replace L. euprina. Tavina abaoebrd from the myiaus lesion rapidly
ncapacitate the shevp und lead 1o its desth in 2 matter of days. Even-
d el

tuadly,
thune, Fisincal bou cawsed by ool wrike & reckaned an termy of
outright death losscs, boss of wook, decreased quality uf woel, low of
weright, #ad conts wf treatmenst gnd preventive meassnes.

Cd, weaberid, or paretic dogs with urine-wnaked hairpssty sams-
times develop a form of myiad snlogous i wool unke. As such, an
wenfriuwnate amimiad lics im the “heaeng rays of the sun.” the blawflic
e bty baying exgs in il hidrcoal. and in @ few days maggoe will be
dhnming i@ aliwe. Freqoenily. memers who present Latig-haired dogs
with advanend @asm ol cutancous myiss are Wwhlly unaware of
iy mavhem taking place waderneath the hairoost. The cendition of
the putient can be evalostod sccsratly, snd elfoctive trostmend




undertakers nnby abher the haar has been dipped svway and all afiecred
areay bathed.

Weakened ar defective cabvrs bom st parture are alvo fiar pame for
members of the Family Caipheridse. 1t i smasing how qackly the
ey flies appeear seemingly mt af menchens and ha repidly their egg
mianses accmmlate shout the umblicus of 2 newbors calf wth cere:
Bellar Bypoplasia or musde comsracture. The: posbility of mopae
e sy be comsdern n the ave of snsmals ncapaclited during
warm wrsther, y e farced 1o

MI-.Mmtduulhwmuﬁrmmnmw
it Diomestic eablits are ofiem vicyima of myiss. Ve asracted o Ly
their eger on rabbits can cause harnble lesiana in rabbits that are
Mmraminmmmmkmm

coluciod ianweser pnd Bxpened nactonal o

shoudars and tusker and greatly exterd the ey
susceprible 1o fy stack The sheghatd choped ol of
ha wodl frem beth sheutders, s brakat and treatsd
e lescrs with an inkecaoe, bt now the fes am
araced S0 the broach ores, whxh n scled weih
fecas, £01ha s oo must be tped and medcatel.
er the weifee wil lkely 8 of "creen wia”

theasher menllings (Margaro flacsivs! in Pusnie Rico. In Nerh
magget of
) Larvas of sascophagid
hmmmwd onming lethal ooyl is
peckms (1t
mmmﬂg\Lhmmunwd:
primary myiasis-produging iy, Females Ly theie eggs om fhesh, wls-
feated veaundds of al kinds, At 200 cggs are depouted La tidy rovs.
The ciggs harch wathin | day, and ik slhgae prrasng maggols com-
mense feeding on ving ek and in 10 doing produce 4 foul.
largvenlsh- eed duscharge. “wlnrml:mlhhu-!hnidapnd
enker the sesd i pugate. Adult fics emerge from the pepal cates one 1o
severil wedka baler. Wherever it occurs, © hamimivnir bs 3 semious

-I-IMM mmiamﬁhmﬂz Muvhmdamdmuw
g aress i the owners This uncom- f indeted
m-mnduhhunmwhmm mm»- ummuwmmmmnmm
( ik Flissrn, 3004); Larean hapd By Neobel-  mapgots. Dacki s, thee nareds of niev-

7 squirrely
Mo-H-uIia!Eludlt'- 3}, Aremdt (1505) eniated

mmm«lwmmmmm

mmmm-«mmurmmwmm
oven fredh brands may astract the astentioes of C hamincanes. A s
uuuurmmt r.mp- Mmm. -md;d .u imlected
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EH

b sccrnded i Aimnating screwwyem myiis from the Unitd

estas amd ltsmately 1 of e Americas torth of Panama. The wbalt
fliss 1t Saabin sl tadharica Jethal

trestmment. moat of the sreased sheep wrre still severely infested (6 14
1 Alio wei in Aussralia with pocd wmiccen ia 2 jeiting fuid

patatians i the sperm, Because the female surrwwniom mates oy
o, e hesass the wilil papulatinn ol the thy i pelatioely senall
sdling hunides uf sewaally competeus bt serile males seduces the
peohbelny af vacseasfl fertiastion t oik. By the we of stsile ales
produced in Mezios, the Ameiids irowicm Wi eralmasad
lh-mwi.uﬁmlhnlbm;qmlrmmm.rmm
Eempeeriod livestach, 1 190 [ i
Mn-wmc;....mmnmwwm
2004 et was ey emtomolaguty at the USDA-APHIS-VS
Asmes, lowa. The maggots bhaul been collacted frum Key deer §E0oied-

waith inve, am srtarct growth reguiator that can be sined wth
ke ,
The extemt ol nueanures 0 prevant Ey-strike n

e praportionase with the degree of ridk. Um[lh*\::l af the
breech and the ares around the prepuace greatly reduces the amoust ol
mesture anid il that can be retained in those regims of the Aesce
Amgrutating the taibs of lansha regresents shout the munsmum of o
that nught 1o be expended an fy-sirike comgrol. but in some parts of
the veertd, lambs minage o grow up with theie taili utact. In Mules®
operation, prichiced in Aunralis, redundast (8l of dhan from the
poatenioe srpects of the 1hghs end the tad head are removed with o
Whets the resultant wounds heal. the tkin

Lo e g Pisse e, Floeide I Msrdi af 2017,
she Ammal and Plast Healths Enspection Service (APHIS) snmuussced
b e b

pair .
ol the herech 1s drawn taus, thiss exsesding the selatively hairles anes
diately ding the i sad vabva, therebry reducing the

the v fom Bl i

anspraed
that began in Oczcber of 2016 |

13
Trostment ol mvlssis. Coumsphos s widely rnployed i the
ol s aprplied to cantbe by
dipprg. but mosd. gstmmenly it b spesped

maivure- and Elth-carrping capaciry of the breech This operation
atestacaliy wn garried ot in a manate or a0 without susgical prepars-
tiom, anesthesly, er aftercare, which soenis bratal usil one has had s
oppestunsty tn eompare its effects on the patient with those infficed
by L. aprina, Cisrrenaly, te e of registered pain weliel and perfoe.

of hadb dited b
some 70% of Merizs wool-producing sheep i Austrlia undergs the
procedure, Work is underway to pravide improved sntinternidal and

e ume of mulesing (10 T,

o wmeared. diwectly un
magpt-calrted leos Dermectin and J

"

oy lervae of € & and ppear i
tion of umdrdical mmas sl fy-strbke amncsted vaith castrabun
(! 3 . )

Far  wiral utrike an aber,
-hmdwmwhu&qlphammwmw
woo sl g underran b rma gt shoudd be dipped sway. Termet
i e apphiesd s a jrtting fuid sppe-rs to and sgainst blowtly. anke

i

In the cxte of the budbysed dag that has develeped of
strike, a8 the haar i elipped ndnmmrmﬂﬂ;hmuy .&

wmury be routed by padicinus Incl spptication of an insecticidal solu-

tion. 1t has heen shovwn that aitempyram applied af the dooe ysally

given ba dogs for flea controd can have marked effecas on the maggot

canning s i dogh even with maggats of Cachliancria hamimi-
(47 I

g {1 "
iblomilees ef e Destndon Qeeminga, Aiypodormpticng, Greter

o b b Ausstralun |1 i

indestrd dherp m Hungary wish meemectm of satslectin failed tn
ke eapid-scting trestment of the infected sheep, 15d 7 daya sl

wphilinss, and Cuterabuinge; thi beilies. The boflies are highly
hos-gpecifie {1 0 ) and ste-speafic parastes en the larval sage
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[ Kaeaprrsiz. brger mamemaly. sevf bty
Baves? oo At shghere
Rana Abrszan eheshant

Adgitnd bom Calwel DO, Hall M, Scholl ) Inspducnen. i Colventl DO, Hal WUA, Schell PY, ez The Qi Fies. Banyy Mlﬂlﬂh.

Rplanonsbeps, Imgact and Maragement, Olprhee, UK, 2008, CAB Intermatonsl, Papa T
Entomal 26 133, 2001, AnguloVekder CE, ot al Wussl bots .. & (stinaneg wesdd!

(., the ot and are tntal saves 10 rependactinn in the adalt sage
The adults have vestigial mothparts and st carry s thesr cart-
s rotialy and egg Liying uning energy sieged away when they were
larvae. Fully developed lets s lisger and stouter than are msuscd,
saenpshagid, and calliphorid maggots, fmm which they cam ressilly be
disinguaibed by thesr poaterios giraces | arealn !
In fast, in the chen found in ther locatn:
i ther normal heuss, bots presers very il in the way of a diagnostic
challonpe: abot in a sheep's nasal pasages is an Ovarr, a bot i cow's
dowal smhontm i g abol i 4 borse's stamach o 3 Gastor-
apllug; and thers w handly sy senug in making more of am exervise of
il than thal. However. the earlies siages of bots are mose deffbouls
dutinguish and if 4ot u fend I

of the Oesiraag Brascty Spteed, Sist
Vier Parasal 1419, 2000

for Ferut-stage Hypodderrm Larvas ke boen foand ms-
rasing aberranily ihraugh the brain of heases, snd Citrreber Lirvae,
ormally paraites of rdmes 2nd b gamarphs, havebeen found in the
bezin of cats and dogs nd muds meve cmmmany in ther shaaane
Bt larvae occasionally insde hisman and
maprale vebcutameouly. (At evit may Larvipeit in the eyes of
shepherds, iy cousng 3 lempocary bus peinfal padie myiade Gt
rebr bas appessed in exiopis e i poople (a2 (v @t and dogi) with
onet cxs¢ beirsg 2 Floridiam on vacation who afier 3 weeks of whoeging
‘coiagh came inta the ronem in Pans afer cosghing up o
inch Inng maggna in blasdy sputim - %

is, Wentificsiion, C1 avis the sh i s

b haneyhes [ 1 0 @ b, gyl b dly,.

it normal hast, th service of anexpert entomedogiat will be nequized

1 3
abwut | cm bang anad covered with diort hars the mootispan o

Fig. ,‘:::,,W..,,w and Qestna 37, Hypadams <58, Cliorebes a5,



Fig 224 Cestnua ovia Tt sl fomala f. Bartom, Bcta © 1F8
razal mnuses of shouh o PEOTOET

umﬂmmmmuwmhwmuw
day, evpeelally daring istervils of height wmbane, o earty monsng
and Lte afcerauan, ey are more ey fo b fond resting om huild
il b b, waber tanks, sod the ke 1 s inievesting o watch @
sk 1l Aussirabiam BMwievs shewp o & waron, snssy day vt & i ncat-
teved ehesds, Whilein the sbiadone of n o, the sheep tend 1 diserib-
bt a3 he sun

whmhbn&rhd-ud-lh-‘w u-uduulyl:utﬁl!m
prber and gottinse o grae with v hesds sseand the ernter af the
Uil by bp dasperie aggaem with the srroval of the next doud This
fchavur sy epeesent & defenstve sdaptaton t the sitack of the
lervipaaning frmale 0 ovas it serna plausible, at lesit, While 0 or
asrvely drposticg theet Lirvas i sheeps sodnils, the sherp

Ihold their mees e B the ground ur m each other's Beece, tamp
their fet a3 of smnoryed, and meculbemaily Bolt away. The nay fistakage
mmhumumdmmﬁmm.mhl-m
1 A i W

o i 4 e T

racroscepe. The filly desehyed thint stape bty €3 handly escape
natsoe in the frimeal s

Lide Tlsiaary. Om bering degeosited in the mendril of o aherp, the
Larvs comels ks the murous mewhrame of the neal panage, where
.:munrm-nlw-ulmiz-nhumfd:-w:nmmm
Pf’ he b Larvae arriving late in thy
ot the Erat tupe thowagheut the winter, and divelepment proceeds
.-n!r-m the rvuen of wezm vrathes. Afer » sojesrt In she Azl
I i b
dulhmlu-ynt-ﬂplﬁdl’ :lu-mdwgﬁa‘lkwlquhﬂ.
thie taird-rnage ol dinam it the nasal p
wwm--mwg.MHHWmM!u.mn Adubts may
rmicrge i sbeut § weeks |e suremer bt reguare considurably kangee
i el vesther Whes pupstss uocurs i sstumn, sdult i do ot
wmerge until the fulfowing spring. Thas € o averntens bath s
ayented firt-stage Lorwae (s the neul caviie of thoep and 4 pupse
in el

Pathalogin sgnificance, Albaugh madese sumbers of O v
Rarvir s whe maaad and parsnasal inusa &0 ne appanent harm, heny

nfectionn canse sueenng, nel dischiarge. asd partlal hlkage of e
nasal passages.

Treatmaent of navad bots. The lieva of 0 ovir i very suscepritde sy
ermectin 24 the standard sdtage rete of 0.2 gl (0000 1 e)
Wasd bty in sheep have been treated with eprinomectsn st bath
05 mylhkg and | mglky body unw wmdﬁn-mm.u;(m.
BXS ta 100% () i

(Other nasal bats. mmnp-qnmndmwmm,g
Europe, Mais and Afric Cephulopma (indlstor infects camels and

Laries an Afriga; and Crph pp. infect deer, elk, cardhoss,
nd wihei cervid m the Northern Henssphere. Their fe hisories
generally traenible thowe of O vir. However, the thunl-siae larvae of
R_purpurcct snd C filer are Gl o the wasal smd parsmasal

pharyne, ad even lanm l the f Cephenonayia ipp. are
fusaniim e pharymgeal pouches {1 ),

Hypedrrssa, bestification. Hypaderma boves and Hypoderma -
ey, the feel flies o gadilies, ocour in cande-raseng sreas of the
Nertbsern Homsspibere herween 257 and 60° wm.m.,n‘.,;,,h
{hy i ahowt 1 3-imm-leng and looks rather like 3 banshlebee (1 -
Mihuugh theis flies have o m“‘*"‘“"’w"ﬂwhmuﬂ&.
praces of avpedtion oa the hars i presumshly pasleas, canle 12nd
10 hegne sppreheniive and exoited at ther appraadh snd gallep off
snlemly with their tili held hugh aver ther backs. Sach behaving,
sermesd “gadding ahoud,” teinds o svolve the whale herd sumultsne-
susly i nesdlesy, bryvterical emervion and distracts it from the more
profitshle bussnes of granng (agnoaltursl research adminkarators,
prasticed @ the art of euracting fimn cal nspport far their mitinans

m walnue-sized lusps, o warbles, on the bucki of cartle in prng.
Esh warble has o small hole at s samnuit 10 which the postenac
sparacles of the Lrva are presied 1o obtain aic When it emerges or 3
extrastnd from the warble, the lava (sometimes glso called 8 warble)
h gbout Th-rmny:kong and i whatish to light Briwn.

Lide histaey and pathogenesis. M luteatum and WL Jovs females
gluie et eggs 10 the hain o the legs of catle, H. hmentsne gppesrs

Fig. 225 Co




wiih the sdvent of warm wealher and remaing gcuve for shout
2 mmantha. Them M. b takes over and persiiss inte summer. The cgg1
hnl;pununmdvulmth»lwd,mdllwhﬂuhum
ﬂmntmieflbn!lm Larvae of 1l fesntum accumilate in the
tlasugs of the evophagus § mewthe Liter 3nd remmain these for aboat

S manéhi. Finally, I e back
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Fig. .26 Mypoowrma bows Left atull 1y Aghy munew
et rmrmaved from a vrtle

Asrogic, the antiduie for cholingaterase- snhabsting agrnis, o camiram-
dicarrd; hed-pasawie resction s it 4 maniedastion of erganaphor
Fﬂm!mwﬂwhmb{w

Ta cases |n which prerestive teestenent hay bern meplocied, late
secusdistage and disdatage Hrpedorma birvas can be alcly and
quichly i

mluuhn;helnm lhmmuhduh;-:pwuulunpw:dn
lnl.dwmhmlmpnhrpmhm:rpmmnllnmm
in wabica in the backy of Infecied cows (1

ihe backs of catile by tuwly imjeciimg | mil of
3% bydeogen peruride salution into the heeathing hole wing 2 Blust
cansuds e nesdle shank af ibe syriage and waking care nal 1o Pt
the riats, Muad gl wil gmaerpe within 13 seoondi after the faaming

When fully develaped ( pmm.;awmmm‘ mnlkhﬂmmﬁmmﬂmm-m
By, emerge thraugh them,and Lall o the ground 10 pupse Adll  covy (i =2 1
] i Fater anid Hational eradicat mmmmmimm\.q

mmmm TE buvis Larvar tend ia accumulate
i ihe spanad canal imitead of in the mophagus and sppear in ibe
waboutaneous s of the back shewt 3 mowthy Ealer thun larvese of
H liveats,

by lly ivadieh Jrend Fio
Ress for equatation by warble formation in the sddle sea. o even
cause fatal neurslogic ducase by smgranng into the bran |0

1. In hamana, Mypodersna barvac tend 1a peadusce bewts of areep-
angt subsutancous mysash (“migrateng Jusp) o the coalused larvae
1y o find the op of the cow in which they "think™ they are magraueg,
Local paralyss may result lroms mvason of the gpinad cord, and bind-
nes muy el from o of the oy, These fortunaiely we rare
incden.

Treatment and control ol Mypederma, Hypoderms mfecuon

2002 hasd met vl usceas i Denmark, Germany, the Maherbands,
h-l.ml lhmadrw Caech Mepubiic, Frasoe, and Sevitzerland
J. Swccraa wan dhat 10 improved diagnauics, mandy-
wmmmdu&umhadadmhmﬂuwdn
Tactunce. Mopelully, the warble-fres zea will cotims b grus=.
o Horadrrnad R

i a4 Europe. Cther specien of Hypenlrrmss and penees of wrble
flaes parmstine vheep, poats, ind deer in Meditrrrasesn countries and.
i Hppoderma r‘wlwuamww postaf

(i ) Rth brermectia sed darsiseatin hare proved
mmmﬁmmﬂ of indection with thit

treated most eommoaly these daps with the syatemis

dairy contle, ﬁ-wrm'iwmmwﬂnmh
liferemi

muwwwwmmummmw
b seanon, Hanit-parante resclions manifested discly by bloat, s
‘vatian, stazla. ded prsenes paralys may occar when catle are resied
with krvcidal imsectiades, wherrss H, Besmun luvae are @ the
esophiagus, or whereas H bavu Larvae aw in the penal canal. The haas-
parasite reaction wat oner theugh to be an anaphylaceon]. reactssn
cansed by antibodies produced by catthe i rexponie 1o Hypadomss
lerral miﬁm. md.m-duun‘hnll:hm
sctian

MM al'ﬁtuqlmuml lwﬂ!ﬂlﬂmlﬂ]w’l

Mmmhnlinlmrrmcml /
mmm.ummmwmm&w

1 6

mddtﬁwpumuhmmhlu
a hoarybee, -Iluhn;n-ni mmmﬂ-lm'hnlm
men | bisrved oo warm,
m|mhmuumwwwd!mm.u=m-hu

Fig. 137 Adue ferale Gasternphidus nhestraia the svecsies (o
rd und urles the boy.

(e g adsenabene] and
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Fg. 138 Caifercofela mestrusis Left eggs ol G ntes-
Aruty yckerhagma. Gasterephddanl on harie vy, ntha
Lot bruge tha sobetulam bat borsimi duledged pad
e mugnet a perely outof the shel Aig, caps atached
E2 e Fark 60 1he leg of 8 horsa

luudxwwwm leuuh on du-lum-l

e, by
ahmhumhn mmmmnummanmmm
asirs of the forelegs snd shouldens | 14, A ilhuateated ey fior
ientifyeng the of the pight species of Garteraphifus 1l eone
around the vneld has been prepared by Coghey (1991}
Firt-anage larvas of 6 infestwwalis con be fourd i tunaeli i the
epitkeliam govenng the donal vurlace of the miral twnthinds af
wtmm-p:mlm-wm#lmi Secnnd-atape bar-
vae F the tonguse,
mlmukdtuﬂ-tnndwmmml; IInnu
edher species
i Fire end wrecedistage buvae ol il sre vty doimpbiily
et el buebiow the gumlwmumd.mlupnpnmmmm
Enlo thy resd inchets of malar teeth |
Tiag thinch-stage larva f 6 masaly i3 yeliowich mdrmwm»r
Jo in usually found in ehe ot s

h\!lwmﬂd smnes par segmant. The G inananabie third-stage
I # thair tips, and aflackes

ul‘.-'ulllnmlhw‘hlddllplﬂilblimthl\lhnmlﬂw

The eggs ol & wtestimalis on the husrs of the frons begs are i re-
maved fram theie devtinstlon and depend on dicect amutance [rem

the horie 10 find their way inte the st (10 © 0 and ), Five
days alier being laid, thess e contasn fint-stage lrvae that are pre-
parrd to haich papidly in respense 1o the sadden rise in ambicnt veme
peratute (hal dccurs whes the hame brings i3 warm murrds and
bmummuunhm they do nol Tesponid s ual warnsing
i I mhwﬂmmdmilmm
ww:mmmmdmmm.numw
aurlaze of the lngue. The fird- and sccond-stage larvae of G jimesti-
mwmlwathdmrﬂum-huw
Larvae drill burrows up o i3-cm-dong in the mueass of the tangse,
wth “uir holes” a1 a8 verage iaterval of 4.3 mm 1o which they spply
their caudsl spirscies 1o beeathe (¢ ¥ ). The burrows.
typcally extend in a raeiral 1o chudal direcuan, but sl ierminate seve
eral centemeters roatral ta the vallse papillae Havng
daubled msuumummmhmqhhww
vag now emter pockeis b the inierdental spaces predominantly of
the upper molar ieeth, where they molt from 1 to soond 1tapr. The
secund-stage Lirves develop 3 ped color as 2 ressht of mynthesis of the
mm;kmhmmwhmwm
ey will thy ecoaniet im the somach. Af Lssl, the

Erthe amld
rp-mllmup-'mul\wvmnl [~ l\rmmiw!a'-‘u v iv reddiaky
s b femand i ihe dundesum snd st of hivee i ponh-ceniral
Usiteah Stales sndd Camads o G wmoreis, whichs it Bight
yeliorw g in i i A nectuien of Fairapran horves, Incdimdual lar-
vk il ol i eary oocasionslly be fodmd an stypical bocatiani ia the
Ahimestary thact,

Lty buistesry 6 s Frinales depost thesr egge on Ve basn of
the Bntermanidibiular space. Thioe wggy hatch apusstaneosaly in 5 or
 dheya, wnd b Jarvie cranl downward teand ibe dun antil they
arrive st & puist epposts tise camimissures of the lipi. wherean they
preverd direetly inwind the mewth and jas hetwnen the bps, The
Bk e of . hsmoerhundalis i the hair |d|m.m;lh¢1|rn'h.|d|
ey 2 1o @y it with
ﬂn e, acnd. buswone u--ur-l he mussns mammbrane o the mnnh

wreund-sitage larvae lewe the intondental spaces, aitach brielly t the
nowl ol the bongue, ﬂmmmmmmmw:
b the thisd Larvad seage, on ull-grown bot ) Thearad
igranona of other specics of Gutersphilis have not yet been. dac-
Mu»d\&ﬂ-ﬂulhﬁhmhnn&rﬂmmwh Ihwnu.
migrasan within '

wraree of mourishment and upwdﬂﬂuhrrlcmuwhkmlmwz-
tans of other Guistoraphialus spp, 2x well,

T third-stage barvae remain attached by their mouth haoks tg the
wall of the stamah (G, intestiialia) ot ddemum (G manad) for up
i 12 wantha (fastheut from the snteutime——irtertimadii; Fuihest from
the none—punalis) {sce Fig. 7.133). The prediloction sises of both spe-
dumlumd:b.mlteilw.ladmnknh«-mnwn Inimr
lecatimy, the buks e 1 pockris th by susp
mmwn;mmnﬂlﬁmlms. Wi




Fig- 239 Gisterophius bots. Lok, endoacopy of the sty of Gasteroptalg lestnale right, stemace of 8
tanse with al & o

The Mo plcass, ang with the beots

o ¥ emputa af

Fig- 239 Lee fisiery of o ours stom-
Ech bt Gastevophiug miwstoia. Tha fe

her shafty of the feebga ana shaddais
6f Perzan Featetage lervie Gevicp in
5 ey and stand neady 13 iteeslly pop et
of thas snels i rsmnes 1 the warm
braath of the harse. Hning linged en the
NUEEY Taw wnd erteRd it e, the
larvae trat unnel gute waensively in
et mests spithebum ot tha gooum and
wides of the torgun, hen ente poces
erween the urpet molar teetn, whers
Ty malt t2 twe sceni stags. Cna month
ARt mhscuon, tha lare eme gg from the
mieconisl spscon. stach termporanly 1o
the well ol the phanme, then pass o e
MOmath, white ey ek 1o v fhed
stmgn. e Whirdwlige lerae romany gt
tached in the daccus e or slong the
g phans for sbmams § yaar, From lite
g o, they bt 9o, nass put in e
faces. el pupate in the sod. Adtt & i
testralls fies wmeige fiem thee pgsl
2508 3 13 0 wweks hewe and Oy off m

A ) Feom lete speng veward, the lirese priese
their grip oa e musoss and pis vt with the feces ts pupste m the
el Adlt b, echase e the papal cases in 310 wrek, depend-
ing on the ambirst temperstute. Boblly sctmity cestisues threagh
warnsturr anad fall bt cesses completely whesn colid westher sets m

Impartasice. Despaic the rather imjiresaive oral leaines pebaced
by Fetit- el sevond-itage Larvae snd the chronse levioms i pastne and

Saarch of 4 herse.

mtestunad mocacss cawed by aitichimont of the woand s tind

¥ e L ]
Garterwphulur nfectiva witks chimical inese. In fact many hoeses sag-
pon ashatintal populatsans of these paruses wabout appareat (0l
effect. Hurweres, duease o et & sample: wubject, and Gasterephilus -
Tection kas besn hield to etaboge: sccoust i coes o Momsch rupture,
wiltverroal shstess, splemir s, Werration, and permonitis |



cuariEna Anthrapods

Prestiension sy
(Gagternphlus sdestnada b

nusmlnmf

Mwﬂ!rnmmﬂ'em

Fig 231 P stes of
anum of the horae. Frem Poce RE. Siomborg PG

mm-m:ﬂ.,muMnb.-m-nJuad:nT&u A-n.ilurﬂu-lau;a a7
Asmoctbon |

Arranzan Velehnary MWetaal

i 1 ¥ § Wbl '
Frimcpaty (1988) deacsibed, clauifind, and wiperbly dlustraind the
st marsaepie lmwes prodated by larvae of G auleimalin, G
nasalie, G Aersmserheddalis, G, snarmiu. and (6 peesns i freely ranging
b i buaky:

Treatmant of Gesisraphius dafroime. A macrocyche lactone &
i T the Southern bt
fiem ars artvvr mmodt ol the year, and in the cuse of G firstinalie, the
e ghued 80 the bies of ehe Ferclegs reman infective long ey sdult
iy actviy hay eessed The eggn may be renoved friss the hairooat
wish 3 special fine-tmth asesh ur pamice cuzry suees {hoi hlocks or
grviim atmses) svailable from wddlery e, I issare than 2 wry few
Tswawes are immbveil the lnrvae can be batl et af their rgg cuses by
copunus. spoaging wih water 41 HC W ARG (IBCF W 11EF)
i 15 the adebitioen of a vester miscible snseticide
st ekl dritrurtion of thear larvar as vhey emovge. The eggs of
o asalis smed (o homanrhodadnn haich spunsarcoudy when develop-

vharnt of the larva s compledr.
idsutifaatina, The (arely seem for nunced) adub gy
winiewhar seasmblo 3 busbldee and hes varigl muﬂuuﬂl

( T Pl el thied arape Larvais L

aond thak- hwnbmmﬁwﬂhwnmhhﬂuum

I p—— ). The posissicr spiascles comsiut af

Frwags ol chegmtly curved openisigs { | Earliey stages are
x 5 e e

P
24x, dop .-'.-“n;lmm{.\ d vl

uch d nm
o huss o the third stage, but dhe dark spines covering the budy
Remiahy evidemer ol the Tarva's idestny s Conerobes e Fig. 71160, AT

} Femiale Coeteretra faex |y their eggs abwg rabbit ring and pear
mdmbmmmﬂnhuhmmwhhqehmm
hoe hoat's fur, These larvac

the proveut viase of kavsledge, it i impuable u & Wpeans
of v fully developed thivd-sivge Lavae of Gdrebua, cacept it
i s i by hetail e
i whishy prebymarase chain reaction prisen snd soqueaens for soe-
patisan wre avalable They had beea s o be found anly in the
Asericas rorth uf Pamams, bt i srceut years Cuterebng hots have
Cadorbila, Branl and A [}
)

waier the hesdt thraugh ity mutural body apenings and migrate through
mwdmmw-muhmmmm
i (e Fig &) ! Lo.m
v e ¥ i th

ol cati and dogs during Migust, September, -uoumm
farvas may alsa be aoted in the oculan, nal, and vnl regions and
sumgtimes migrate tereoigh the brain of cits and dogs, with fital
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Fig, 230 Cuteectwsizn Ledl, & muters bot a8 & would mppoar whan it @ rmady 0 dosve 1he wartl s eice
0 ho ground b pupsse Might, the krsn of & et That died from The migreiion of 8 maguded Cutetsten lana.

reaiilts [ser Figa. 7,118 ard 8.2, Migrstion al the Larva is the brain of
wati fu brluved to cause infarcts and i br rripanable for fline

uschrmic rerphisopathy |
nmmdm;mnumlma that has made it

vy inso v relsegmg bung bule in the

s syt alk b $renih b s

m\umﬂud«hfﬂm!hmmﬂmqwhmmnnrmmh
cilitaries restrasmt b iy
mdwmwummmmhawﬂld
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nibary b

S 401 FEDPRE HiLeY,
and acvewible, they nay be removed.

Topucally appleed fles and tick produsis, such ss smudachopral snd
Epronik, may kill the yreng miggets o the hatesats of cats. A,
ahbough no dats are available, cats grvem avermectan bearwenm pre-
wrrilivrs, sith o ivemmemn, nhmm selamectiny, wwight be
pretend aink e il i

4 phaers of their migrat thy mllmhl‘h—!“.
Bines will e pevfees for ben caniaul. Winceves, none of thess products
hmmamhmnim

The adult of D -

amaiber member of the Gimily Cusercbaidae, sommewhial muﬂln:
Torilliant bl callphond B but. like all botflies, has vetigial misth-
s | 1. Thee Fully developed thindestage Lerva w pear-shaped
and. has posterion spiracics with virsight ity decply sunken in x
cemcamiy {1 0

Life histury and pathogenesis. The 1) homis female usesa live
carry b egga o & prospective hiad, S captires anothee . wesdly 3
leadisdher such as 8 mosnusn or 2 stabie fly, sad ghaes her g ba i
abddamarn. The e devebop in  week o twnand the birvae insede them
stand seady 1o daembark when the deve Oy stights on the din of 3
varm-bloaded snimal o feod Tach 1 hémmins larva that seccends In

Fig. 234 Dermaibia howniws. Ton, the 3dult female fiy. Boctor, the
gyt et Crawded out cf the st of an niected humen,

:e,pm iduntificstion of mpasis lervse The magur taxa of fully
1’ | eyaasts larvae cam be i A by meam of the critrsu st
farth earie, b dim Patruns (1948
Harwrver, ienaificativn of all three larval stages of oren the mane asm-
anld—'fw'mwnlu I prelmmasy

triguing. o of great prarics] +

hnnuah;dhnulbrﬁu:unwnm il in water, fasng theni
I 7% et aleisbad e 1% formalin (da not use Rematin o o are
Iur-‘hahm-dn wenple cxsiined by polymerie s fesctil,
Prechic ideni-

it e

pencarating the shint dieveleps o of near thy e ol p

rte washle. The Larva emesges through the hreathing bole i popute
bt 6 weeks Liter; The D bamvaris larvs ia 8 serious et of hurmsiae,
cattle, shoop, doge. and ather mammals ks Central and South Ameno.
The addult fles trmd o be conoentuased st the edges wf lirge foecas

provided indr Mot copkgilas: i Wi St Lihig o oy
e aubmied foe expert idenificstson i sdudines tn bur not i ey of
fiseed specimems: include these 10 4 separsae jat bonsdy packed m mota
ot
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ez fuga, tha e, thres and tha sisdcrman:

Ordes Siphonaptera, Fleas

Adul s e wanghews, btealy Gatienad iaussts hat ki loog legs
 see ahsa i, 759) Fleas

wagn
_m.m
lmmlkl-l:nflmdmbﬂ dﬂuuhu Mﬂ‘h.dm&d
m-,miuiwmdmmmmuwm

Fig. 230 Mmmldhdlﬂh Tha Bates

lgng Wi of the hend, thum servieg to catnguah tha genus fom oo
tn reele it and dspond foas that hies botk genal and pronotal cormbs.

and feline parvovirus { ) and serve @ miermediale hedts of
b tgpewenm £ genimue 3ad the flond nomasede Acanthockeil-
nemia seconditum
Cranocephalides
‘The ubigeton halides falis and the vels-
Hf’mlWﬂ-mmI‘lwi»&I"ﬂ
s incints Flg. 237 Ech: palinacod. the
Cirmacrphalifes have bech gesal and poonotsl cesnba (11 | )i this  pauliry s3asght lea. may Bs chrk-
thens from Edrdnaphags (0 Lxm-;vln e hisds and on the eyalids o in the sar canals of doge cats. and
{ Joasd Pukia | ez by Jowhich huve nesther  gthar inimals.
hiak s Lot eia thit Iy
mﬂdw&hml Llnbbirln.mmuam
Binced The larval ficas eat theie parents’ foces, an well aa other peganss

mmnmmumdqmbwmww
runs parallel pa the bang aua ef the head, the speciman i Clonser-
[aaliidies, whorarst i rung 2t an apprecishle angle, n:wm
ot il 1o revognles the epgs and Larvae of Nlesyas vach |
w&hm@uwhurmwmm
il dag woth thrack snd isiled haircoats, many of these
ity whitr egg fay seman ou the kot lang enough to hatch, sa
e, ned anly adults bt eggs and birvae of Ciemucephatide are
ool B thie i kol oo

s o dng st ek bt b vomesoss il be-
s2une nnly u frw fazs ary regaied ta dause gres misery, eepesially ina
weusiiised individimsl Fl feom e eunstislly viny pertides of drind

mnnlmumqhdmhdmihhum-rnhdn‘umby-

he placed o Elier
paper e na uches absoshent pmaterial that Bis been dampeed with
difuity soap or devergent solution. Flemaglobin will diffuse aut of flea
fewen an & fiw minubes and will farm a red halo sround the speck of
debrie, ar & sianilarly dampened pladge of shinsbest cotton may be
subibed ver the basreout and skin t pick up partides of e leong
latele ped spots sppear o the coman.

Lifie histrery. Metsmarpbosia ef fleas i compley, with Efe stages
consisting of ez, Larval stges ome, twn, and thrce, pupa, and sdall
{0 10), Thie adult Conscephalides displays Witle iendency s leave:
ity dug e cat st wnless the populstion spproscher shout 200, Thes,
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Fig. 230 ¥anopsefa (Spronaptirsl o rat fes and ecloge wecter
of plagae (Mersna pestal and ondemac typhus Sokenas rony The
vestical 199 e th mreagthorss datingushes B gena from Pules

Fig. 239 Pk
v rngn of hant-

u few fleas may pet off occanonally, especialiy whien the hust corses
@ cuetart with anither, possily e parasmaed mdividual, A com-
mon miscanceptson o that Cieneoepbalde fhras eennandy jussp on
ard ol thelr hoeti i fiod new Ty i, set o

Fig. 240 CeSapayis Sehorupten) cf the bt The besss of
gl tnth be on @ b rumning o1 an bngie 3 th loag s of e fesd.
s tarvang i daungush this gerus Irom Clemocehaidas.

Fig, 241 gy of Crenocephalsies and twe masses ol fes fosen. Fled
faces contist @usmnmially ol driod hosts oo and san o5 food for the
flew e, whan hava chewsng motnpante,

Fig- 2.42 Larws of Cresocaphaickes Fles brvpr im Irsguirdy avee
Inskaed o et

wn cusisrvzions with contrel effarts, Far every fled iia the beit. heve are
mmhﬂ.pﬂm.mwmmmjmmnnm‘w
ratz, o the Grevk fur “dogked,” adults), sod meviy emengnd sdul

the fleas a dog or cat scqmenes as¢ brand now ones straght sut sl e
pupal e [ 1} amdd it 1 mest important fo pemensber S fact

in ke anil these temul tin e comicentatad seherover the
et huabssiaally rets. The bonger the hodt saaps ia e plave, the e
s el wduld fles Foces will be depoted there Fla fzoes serve aa the
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Fig. 143 Lite hestory of Cipascachaldos fals.
Eggs mepew 7 doys after rralm ged fermale faey
wmrve o e  dog. Mewt eggs Tl out of the
BES3ZE nd tend 10 SN ehing IR Potl
Ramitually rests; fextatage o L1 egn tn
Ranch et ef them o day 4, Lervg fend on sauh
tea foers. whan, ke the 4gga. contnuDatly
et gean frem thee cea of sn sifested dog of
3% and then afer B L) o 13 the LT and
Aty the lowt lirvdd sragm the L2 The crvelon-
mert S 0gg 13 LD Wy aoout 2 waeka of
weem, mol coeStara I e the Whrd
e lerves g 1t eoceons B e
marghose min a3 fean b o pugenl, The o>
00 e Wicky 50 Thet fine deteia, rach ms the
#and iR | o S, (602 b sCrUmUlste
BN e purlaced. Adufis g 10 RRige b
eocmend &8 3 10 4 wosls, temsles precoding
maiins. by swversd ders. Huvng found 2 dog on
€L, The st C fols fomsing sbesus Srading
gy e ripdeeng Wt o o eshaured
3¢ 04 07 8 p0ud NG IWHISWED by 1ha el
€ febs rndy lmaves n nustalie howt of ts own
e

principsl fisod wt the theee lirval stages. Development of © fefir from
ey b it wcouns within the rangss of 13°C 16 32°C and W%, 1
A relaree umiding asd requires frenm 18 1o 140 days ot the ex-
tremies if empwrature. Trsnperatures above 35°Care lethiad to lirvae
and papar. Unfed sdults may survive for nsany wreks undier gl
ma«mhmﬂywmwhudﬂumm

3 uisanntlis wehile waiting far & host 10 happen by Peaple teturming
home after an abience of seversl weeks may be preeied by bandes of
d v dogs, are quite
wmwmdnullhhmmnnndn'uwm Opee o
Fig. 248 Comoon of Clamocestalotos fea Left W tocoan has teen DE Georp'’s mentars used 1o dral with this stustaon as fallows. On
it 1o revmal the Bws within. Botfom nght. the cocoon shows & arriving back in town, be wauld go durectly o the kennel where b
fitn thart how st comelerted metimophons. dig bad bewn howsed during hin sbwence and would 1ake the doy




b v canllext the humpry Beas that weee sare 30 e bring i wan
there. After o reed taur of the hawse, e dug wis immeduately taken
back to the bermel fo 4 flea back whale the vt of the family reook
possession uf the hosse.
Pscase and dseise rantemindo. Clﬁ’mh!pﬂq-l ity
o E b

um&mmmmmcpm,

averige of

1.6 L of Voo per day (1 | . ) o1}, ind 75 Garaes
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hugh, ad the prauducts do deliver
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. canin gl G files (bl {
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e sl develop e thind-stage Lavar capable of snfectmg & dog,
Feline purvovitus, the csustive sgent of cine pasleduopena, ca be
tranarmited from anfected o susarptilile cats by C foles {10000 1900
The cat tiea hia mmore rearnty e shaven to play an important
yabe i the transmssan of ot agenits of duiease in anemals and
peaple. It appeics that C felis bas g peke in the tranaminon of Rile
st dypha, Wickertran frlir, are Bertoella eruedae (100 ol s
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P wirgosmian, can serve s & teservuis of & fypi, the murine fyphis
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pounds are sometimes omubined with 4 msea growih regulism—
ot These combination then kil
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Rt eaned, o wnedust dehewe aniemels may have e resteng. Whem in
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ﬂ-nﬂ&muwfnd..ﬂmhwmkw
ety cyfluthran o fravaborate provthronds, bt trestments merd ts be
appiand s per Libel pnierustioma
O svailable mueshunds for the cnntvel of Bews Wity wadely i
their apparend effects on fes populaiens under variow cnditioes.
Several traps sne cmmmezcially availble far the cxpture of adult fess.
S of these trapt wollext mwer than K% of released fleas, whereas
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: fadl " i

Beewer s whe G s o dirtary
wopylemnemt at therale of 16 gday [ I 1947 Ulirasenie
Pira callary sl o it el lean froen dugs, st lemt under smvtan
Lebaratuay qaupulstions | 1]

L i wshar (hat ol ! tervigany, and
thary are satety seeted unly for cartabe anisal Thas Bpronil, which is
verp, very sabie fo dhags snd cats, bus been found e conae severe taric

i el LN b it d

fathons i again
A aply WP appromend prindiity enae o seated oo thee libiel

Eobicagphags. Fobuduaphags paibsiced, U swicktght fla of pusl-
try, enaches all binds f domeatic bands, a5 well o doga, oo, sabbita,
listin, and humani, in sabrinspeal Ascrica. De Georp unee foand
several embedded 49 the eyelids uf & cat recently aerivead in New Yock

Fig. 245 Adncs. ¥
D dmnnrter Harmsom DV, Cornell Unversey, insea, Herwy Yo, 20101

fram Alaburtia, On birds, E gellinacne ersbedsitseld 2 the skin around
the ryrs and clasca and an the combs. watiles. and otber glabros aress
0911 Thiese are sall Neas with snpdar eads devold of gensl
and prusatal combe; the tharscic tergites (Sarsal aclerites of the tho-
Fas) ke very narrow {1 %

Tunga. T s, the i or . s a wraall [1-mm)
e ot Domans o s ehs el e B
ssplags i Baveng an enpular bead and marrow thoratie segments and
i lackimg coamba. The impeegnaied Tunga female embeds in the i
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bl segements patsuding (- ©00). g ae rowined in te
abebines, and the flea swelly o fapea Lk d by th
1lea are painfial gnd sabyect o rcardsry infection sed are supposedly
the lnapisstion far the sailors vath, “TI1 be jiggered” {12

Fig. 248 Tungu poneirans. Top, Torgs spetsnan fram 3 goat and 3 pg
" Ecusder Lt 1o pestenor and af the gost specrmen Shows mosmal
tarmind Aght the of the pg specman has theoe

tham. Sosorn, the pivw of a dog soversl of thess e embedded










Xenapsplia. Xespofa is a wadely dustributed genus of eus fleas tha
alia srtack bumnans and are sn important vecor of plague { Fini
pestu) aned rvanne {endemic) typhus (Rickertria fypho). Coeshs are
shient, aed the bead 4 emocthly musded, this dsinguing
Kertapapll i the fosegoeng geners: . dffers from Padex in having a
wertical o oo the mesatharas (1| ).

Disvate wammision, Plagoe s nommally o disese ol psdents
samsisl by the bastonum Fermsn peatiy snd tassminnd by vanou
dnn.quImhxtwiylhrhuwm.hﬂ expecully n relusion 1a

The great plagur hat decimated civilias-
thass dupirng the Mickdle Apes may have beea precigeated by large-scale
Fague mortibty amang rodeat chabusics ol humens, renuing 1
the vecior lursang ta | Toe its Baod masls
¥ peatss b them on the

Plagus war mtroduced into North Amencs, probubly = the Sun
Framoway, Calformi ares, aruusd 1990, 1t bas spread throughout
Narih Amenica i the wild rodent sad fles populstioe and & now
Tssrd 1 3 Larg of the | basically thioughent the
wrid g it f tops parallel wth the eastern bowndary of the Trxas
pusthandle In the wed, cspeaially i the four-comems s of Kew
Memicn, Armana, Utah, sl Calorsda, pligue 15 seen wn peuple, dugs,
amd cats, wand typically o mtroduced by hitch-hiker fleas af nsdenta It
has been nuted that smme cases in peopls kave been due ta fles Bites
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s s hiaircoud | | n areas wach s
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Pulex. Pules e, the human fles, i widely dusribueed and
sitacka 3 wide range of hoats, incuding humass, mane, snd dogs.
Pulrx reserables Xenopaylia et Lscks the enesnshoras pd {1

amd )

Order Coleoptera, Beetles
u«ﬁnhawhmd.‘luthhummumulHdmdmhd
wrnation | 7). Dy
win; the lervse are gruba

Beeties, bie enckmathes, are imputand 28 inteomedsbe bty of
paraitic warme thit nlect domestic nieuae nd busnans. The spic-
il et 4 1 Pliyssershuls .

s i Memirert,ad th des Hywiersaley
ad Rasariies [nio i e canfsed ot the pentaviomed RaBwtiella
ar, far that master, with the mesotngmatid Railliena) all develop m
teetles v the itage imfectve for the vertcheate hast

Same species of bertles sre extremely bz For example, blister
beethes (Epicasta sp) (0 4 release an imtant and veibcant
chvenical (camthuridin) when criabed during ingle-operitan s
g amd erunping of 3lfslfs hay Hoy contuneng these crathed bertles
is tethul for horses and may renasia wi even sfier ears of sorage.
Cinical wgns of canshendin b mcude shoming] pais, frve,
deprewsion, ferqurnt unsation, sck, aad, occuweally, synchiosou
duaphragmatic Butter; murtahity may exceed 70% of affeceed indwidu-
als doge findings induded 3
Seukneyims, and bypacalcemia. Ax in all climcal putsanings, lotating
thhe senusce of the towe agrnd is cosential both for rracking & defisivee
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saught i hay fod 80 a8eited hovass 1000
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sz brury meansre (1 § Without their services, remisast sid

Fig- 247 A bewsle. Aeocharns Bematidats ICoheoorern, Stachyindaal,
Tren beete s octoparazae on hom My and fate fy ouarss as 8 lir
and laads on Ny egg &8 an doult The eher of o baetls st only
the antenee pobon 6! tho sudamen

&

Fig. 248 [pots 10 siged bisler beeties. Conumption of ififa
Iy gontaeang desl streed blster beslles Causes D% CIMhaedn
batees i hoes. Ksutesy Or R Pansiaa )l



CHAFTER 2 a‘m'“nl:ud
- —pags

Fig. 343 Dong Luwse rom Camen, oy,
[Pty sourtaey Lewrenee L Bomamgn §

Barse dung Wrdl 10 3amdsne o ghy Fasture,

where i biceds
ety interforst with the gy, of . ihaea,
o he il iS4 Bees ity o e AT g
ol cmrrying .
s stcked b baciera 1nd i e b
Mufnuumm:‘ m.

The smll bive bertle, Asthin fumad,
United States bometime sresnd 1993 uu_"?;"‘!‘;"‘:"
o v 15 be .30 5atens mOt o vhich rt exut of e A
Mmhﬂhml&ﬁm“l&ﬁwu,wrm:m

COmba dmd crase the bees
Tecenily mirduced arthropod
puthagme of hoseybers (it brve couned weveve
perant potlinsons htoaghot he Ut s 0 M these
Order Phthitaptera, Lice
T s bl of b s seprEsested by the subranice
Hlaoduudking Tce, el by M,M»—hmwlﬁar:n;:
M;mwwuu-mmfm.m‘,,w,m der il
Besiking Mallophaga or chewing i [

" g,‘u., huve. This nmnl'u-m-:J

1 Aonplusaus see pasusses of Pt anisaly
Hwhwhummm%quwduﬁmm
tovaly bewsad beaidi | 1 iloese Bue feed o epviderinal scales,
deathers, and rebeccons werretiing of birds and mesmemady. S anden
and st fursies of birda have tevinds of bost-spexiic (e The anly
warmitiabe o which reithes Aswpluran me Malloplagan Lioe have heen
s are the hats, whales and dolphiny, degesgs snd nsnatees, the
wehdnas and platypes, marnpld mede, pangola, snd the Chilean
Monsto e Maote. Both anopburans sl malloghaga spend ther
e lives asssan Ehe ks o Seitbens oo theis hests and begiday + high
ket o busst sgeciBicity Even the ejigs are sevainly sitached

imaprati afrcams -
Gt Linogesthun ancsma Hovenl capran.
timgrrtn stsngps e
Dty hrtaty
iat Folyplar spuiies L
Mezzee Felyplar samata Bse
finapy  Nem Gavicats porcedl
iy avala
Tammrygon e
Jme Ryl S Fama Kong
Peckrulur bumanut
Pfraa pter

Fig 258 Head ot an ancphuen leuse. The bisodauckisg Hylets osoupy
e emtlian plane of the head, the mouth (s ot the smow.

v - 2. The eyl
fres g Vo g esren several vk, and vl ane o e eggs may
X vk withiz the abdomen of 4 female livase 3t any ane

ot feathers oof th bk | 1 The e that asch froen these mgi

time, but enaemous popl develop eng. The
[ il The poasy louse reallims

are nury peplacss oo the adult; they all | e




|

Fig- 251 Maraliies of m mallophegan buse Feicols subrasvan,
TR & A et

air andh jects A Usroagh ies ant o0 fems @ cushioe of compressed ir
thit farses the amwmal agamst the operrabum (1, 1id) of the cpghall
tantil it pogs open, This it may be said (with dur spphication of oy

i P T H

mclagy zndd law 7
Wecsnise ol the sedentary babits of e, one seirches fof them by
carefully examuming the hawceat or phusage of the bast The anly e
crptmn 1ot e Trazmain oy bouse Froliasti g
mmwuwhdhmwumm
while st freds an its hoet, With a litle practice, blrodieading lice and
chewing lice can e distinguished by snspresion. This phus high hast
apexificity musplifies identificanen, especially for houts that have osly
mmdhuuk;.lh—pmmnhu*mﬁ
ml The nex

wm*nhmmmmﬁn
Mmmmm Conle (Bos arpu) prestad &
W mmp-kmphdop;m
mthmum—dy.lhiummhd

than thar enanaple, Prlarer publi,
d-hnmuﬂhmhbnmimudmnwm
wach cases, it i meceuary i nate the obvinus.

displayed by L setana. the anopluren noemaslly fand oa lvp.-l
Pruh&mdh-n—pdakhﬂ.nﬂlm

a nussnce
M;mummmmdd—mwm (L)

e L e N M e
diste hoss i be el Lie

G imd

A

cam alin be
mmmw“nmmdw
poc virus, which can persist in H. sl for up 19 1 year {0

e S i I by the’

their bowt, 2ad usally contributery conditinn vech & sresy of in-
dhment weather, erowling, pont nutntion, and individusd duthesis
cih e

v, B 4 very Large mumsber of lice are found on cattle, an & pupgy, o7
““‘"“'""”"""‘“W'!‘"ﬂ;‘“‘?’"}?":‘!'}"
Mﬂﬂwmoﬂhm

smm mmmmmm

asruaf thie b, Th f ehese claws is relted

e b abyadt and by an fmportant fustar

speciieity sond ke ipessifiiiy, Wishos ot thake e are helplesa:
e hoat t hesss mmost ociently when o “badge™ of haer exis
bevsaren ot unlidhaal, Thas s 3 qient |
durizg Ascuriing i Chindle thie
Frenah callthin paraite “paplloe:  smoss ™

Moametapivia. AN tareal chasn are wf eguad size. sod the Lstersl
marpum of the ahdueen are heandy schonegised (10 ). The twa
ther anerd Eound oL i J Saloeinites
litf i Baving sl clavs o thesr firat pals of logs. Spesies of M-
inatpitng thit mist demestic snimals inchode M. auny af horiza,
Hoamyoaf e (10 20 dew alsn Fag 70541, anil Masmasipins on-

and Maesmstopivas teberculy-

mumhﬂnrmmgmdd—mm
ansoriated with them [0 amd Kl 1.

;ﬂ.lﬁ! s sier nogteral wl horas, Al tarsd daws ae

e



ER 2 Arl.hmm._jg

Fig. 257 Left. Hasmattnins 3 Uncplure] of purina

v Haeratogmug A Cingng 10 harss

P, e vl operciditg eggy w50 thas b of ther oume hoal,

Fheavy infestatienn of M. eurptsrm e capable of cagsing apves
anemmia an adult rngs cattle {1 o Il‘m::.m. u:
mwwﬂnlhlrm&dwm_‘m“’m'
m“mlsdhmhe:wnm;!@wmm
mm’nﬂwm:dmmwuupmdmw
tnenny, weakened m they are by thar lpgs Such sl may
b caved by ioms. The raie of e
s, hawevar, considerably shever thin ane wonld expret in 4
L

Linaggaashoe. Unldie Macruatspinss the et paie of esraa el o
Fipupwarhus is wealler than he seonmd il thard s, o thee Isteral

argrnt of the sbdnmes aor nat beavily wiheneued || ), Linog.
eathie differs o St baving rmane thart one rou of seege
par abadissnal segment and i § 4 ernal plate amd protl

abdoerissl apiraces. Specien of Linpgmutivns infeding dnenestic ang,
el includ [ivsgrathe vitul of casile, aviltus, Linggns
b pt, end Limagnanbis aftimas ol Wheeys Limgmatons
s 1 africamss of gnase, sad L s of dags ond fonss | i

Saolgmspates. Solmapotes upillazas, the Uity blae louse™ of catle,
in Etingeb frun Lowgreths bt v oy cuse e of setas per
dumiz.al g, -ll-mdrl-nihnhﬂ'u‘lidtnmnlu‘ ang
pewtaberant ahdomieal spescet {11y = WK

Plgplar. Iolypla tprmalevs 4 pisaise uf the rat. snd hdyplae
serrarta b 8 patasibe of the mouse | + e abio Fig. 7148, ah
of thess ssuplurans oy deindup into wviosus isininces i ibastory
snimal ooleniss amd when sfficendy dendurt, iy even bieed
ammale s dwath [ | Treatment of infesed raty has been per-
i il the Sopical vy spplication of fipeond | j

Pelires. The bezpr tarsad alisen uf 1t ki | Yore einpiad i
tor wraras Bl of the pubic and perian repans, atisgits it ache,

Fig 254 Linpgriathus vl (Aneplural of catile. Tha Frst cod of tasal
o is amaller thun the second anc thrd par, Spirscies are futh weth
tha perface of the sbdemen, snd mers than 0 fow o silas @ present
por sbaomingl aegeent,




Fig 286 Loograrhus sesis Wnerhatal of dogs and fomss.

Fig. 250 Selnnopotes capduus (nogiural of caste The Fret gav of
tarsil clwws s sraber thas the sncond snd tud pars Speades. pro-
Tilude bowva the surface of the sbdamen. and el ona fow ol sele is
erases par abdorinal sagme,

beurd. el ch-2dren. 1 d eyelush

Earmly dirg develaping fzszations with this parssie. Daring crizes of
this wart, e dog may bse peesentind i the veterinasian for ruthanasis
i the mistaken Belief that the dog i the culpre sni reservolr of
pestence, Dcaling with 4 Famsly cotbeeak of crab lice snd 4 falichy
ingriminated dog, requives conaiderable e,
Pedicutez Th Jk

ndrmkhnmhﬂd.mm*mu-d-::;;?;
the seck {1 ) Dhoga swe rarely infend. Eggs sre attachea firmly

’ dep oy s, Praficacfies i
i cling o st Tnosesd, tus louse cengs St wnd depas-
mluwahmmualmwhmmm
4l people nend do ta be rid of body lie 1 b0 rermee thesr dlothang.
Whast prople are umable fu bathe and change chobing for exended
perlt, s, for erimple, during wars and nstural deasters, body bouse
pepalencs are Lkely 10 expand vapadly Undler sachs cssisaznces.
el yphas (R prowsedar), whish is tranemusiad by the bedy
kmu‘?:bhhﬂmﬂlnmhmwﬂumﬂm

o adoptel.
Hurnans acd goodlas share 3 penia of pubsc bus (P pubur o peogle
aisd Prvwris gorillas et gooeillas), bt mune are fnial om chumpansees
(ke 11 the same tame, chirspanes e ot 1 Prdivutss
schtgffl, hummuns are het b0 1 aessar, and gonills are ot parsat-
ied by species in thns penus.

The Malloghaga. Seme 4000 species of mallopbugans, ue cheing
N, se parawies of birds snd mammals | b ) b
are it bor, and many speaes of diem see knam. Mallophagans
ngek & vanety of epoderml muterale Some realily ioget feather
brranm and can be cultused on this substinee i v A few, s s
Metewdexun spiniger af the derg 1: 1) und whaird smblyeersn
pasatites wf lurda, wiw blossd forden | I 1

Beeausr ther hosts are imrrtivarous snd very buridseus, bod lioe

b 4

arein Viceversa
imaever, they tend b b fo Leus slugch th IR
Wi 'Whmhlhpnhdplhmhp'mw
ahwad” and chey freuenly develop Mallnghs-
sy e theat honts amsedershle arritston when proost i
large umbers, espeually i stuarsans i which iti Giffiead for the
armimals ta grosen thrseclvry, as 0 the s of stanchivned castbe. The
tharee ssbrdess il chewing Bee are Iwhnocers, Amblyeera, and Ry
chaphthinns.

Bbardot locdaseans. Liohnocerans have valien asienne that are
soinbed i speeies fedeat] [l Y.l Wvesilntid

{m apocen lnfeating birda Bl ick masilbary pukpa {7z 151],
Tuvienle. One can grt rapidly hurribly ot whin tryieng bo decie
whether Bn usr the peneric names Bovicols, Dermalom, or Wernodiella
h

0 i thele chueckl

b s R, Dol ll

these fatber twn hn-hmmm:wmnﬂ:nnlpﬁ&hkﬁu
2 chilad huas tes offer, Fruntics u inense, snd o paplar dermatits with
discoboration of the din develops. Osee foediag, thete lice duplay 3
snarked diunainating to move and tend to nemaun fsed o aoe point
for days while their feces sccumalase shous 1bem. The e eyde re-
quires absoat | manth frim egg to egg. so thit conadershle time may
elapie bewween sojuastian sod awarenes of infestation. Sexial con-
nset 14 the pranespal meana of tranamissan between individuals, bat
wften towels, chothing, and hedding used by an iferied persn are
blamned for o it of social dallance. O semie oocasiess, fomiirs snid
cluse contact are profubly resposaibis for pther faindy rembser or the

bt muaindy as & gevan of lice on dect and anteloge. Species infest
domestic maammals sncade Roviiskt bavm o catile, Bursks ogin (s
s by the e Werneckiells s on braries, Bawcals ova cn sheap,
and Ravecale paproe. Baviruly feedurs, snd Bevnsls (Helobartibon)
o mn el [ e

Trichwdectes. T s, the canime dhewing bouse [l - ., see slea
Fig. 11T, may serve o Imtermodists lwast
wctar) ol the |apeworrn Dippabun canimom, dheagh teas of tse
oo Crernosrphuaider are far mure kmpartans s s ropect. T mg
mousl be differcmtiated fram the aoopluran L st snd fom
warm demaip ansblyceran, I spimager.



Fig. 253 Priorun publs Neopharal. vt ws sy Seamale.
e oo fovae Highe, o 10:ne wnd two egs on @ pubs
rar Usgy aaquee Pifvus puts by soiac)
Vit e egtad e o Bt chathng.



(R

Fig 2ED Prckculea Pumancs capiis (Amopural, the fumen hoad louse,
enlecapd Irom g chid aending pulis school i ithaca, Now Yo,

M:slmmswnwhmdhdw
g wgriavas, Chatak v

s, Hongiok, ﬁ!ldlr-n

CHAFTER 2 Arthropods

__

) -
JJ h
e

e |
v
|
_—
-
-

Fig. 162 Wﬂ;\-n-

o
tho goat Trpecal of ischnocerant parastiamg mammaly, B casseen
s Pretangranted anteenae

Fig 1,63 Genocotes zo. (Melaphega. Bxhmoceral of e arcken, Typecal
of ichocerant paasiinng beda, Gonoceten hus W-segrmented
e

Felicals, P rubroviraiug i the anky bowse found on damestic cots
{ ). This lomse 1t characterised by the iriangular shape of the
antenar portian of the besd. Thene are o psmber of igecies ol Felierle,
snchwhing Fevcnla fel (origgnally fonaae o am el Wiat accur i the
Americas, 0 it appears that the commun F isborta b 3 e
wntrodused from Afmo-Eusasia to the Amenicas {1

Jo s by wiihs e dosmestic sat.

tubarder Amblycen. Moblycerams have dubhaped sntennar
that bie m groavrs mn the bead and fourscpmented madary palp
[ | Masry asmblycersns aee parasibes of birks, but one gqoces, M
ggiaigr, 18 4 parswie of dogs i warm climstes, sl thiee ipacioe—
Gilraisla porcell, Gyvupus enalis, s T g pars
wtrn el the st pg | s abio g 7. 74691 L ;b
aving s e Amsericas from Afro-Garssia, B ipoiger of the dog 1

|



mﬂw»d@m“"

> aspext of
ol s

Fig 064 Tiehasscias sava MAISRIDE Pachnopersy
o ist, Teale o ght. M e




Trostment of Louze Infestations
Dogs and Cats. Topical manthly spplication ﬂupmhmhm—lmn
fowmd 1o be very efficaciuan in Ireating

cHaFTERZ Anhropods: -

people Toratments contamanyg vanwas insectcdenare typclly avail-
abile in the farm of crram, latians, or dampea w the Unsod Sute,
i iy i

Aoy and cats. Selamectin hllllwllmﬁlwuhk(ﬂﬂq'u |h

these be u wutiter
Wiedly one epplicstion safices, but trestment may meed to be
) Tosehoond 4 with b de L anl thirie eggaare lillad by evpe-

remment of lsce oin dogs and cani [
g lu-bm munhmmm wn-d miikaslopeid
I ! 1), Frprenil hay slau beers
I'W'\‘BHMFMI'MIFM{ Nrvaner §

1} Lige are readily controlind weth corbaryl-comtuming thampos,
speay, o dip, Unsally two treatments ave adequaie whem applied at an
igervil of | week

I the case of dngs. the snsplaram 1. st bt been very wacons-
ﬂrﬂmmMiwwm.:-.. 1At ol i
/)y and muore recenaly by Suralaner (1

1

Beef zod Honlactating Dairy Cottle. Mont cases of louse infests-
s i cattle are mald and ave mamsfested nby by socmond sostung
‘“'mwhwd&iwﬂmum
Encrrase

mwtﬂwmmh m;mu..mm
and trestment must by carmeed et Coumaphss, chlorpynfes and
wetrachdarvinphos llﬂt!hﬁapmmpemd:mh(w
ol o e, Thy by see
Tughly effecnve agaimin snophuram infrstations i catle. The pous—on
formmulstias. of thw tmacrocyede: lactarms sleo pravide gocd sflicacy
gl B birr, 11 hias been v in Mew York Stte tht calve boied
wn outidoor husches luve maskedly kiwer lose emfessstion rte than
walves el i collecuve italls of pem i b (0 3

Dairy Cante, i
(] are applied ba lactating dairy

symergized prrethrng, g i,

an apray, im it

Enfratationy dh’m[cm_'

Swing, Coumughns and tetrachlornaghog provide contral of
hmwdnwn“ﬂumnﬂmmmmn
b bt de ahun e
the bedding of the holdieg pens. Usially to spplicktions ¢
adrquate. fvermeenin, doramectin, and memdecin all kave evcellent
efficacy sgamit H. s,

spring. Two speay spplications :
prvade adequate conteol Tn celd wratlser, daiting hures with rmee

pized pyretlaring is o bess aprastill puncedure

Elephanits. Treatment of Harmatmimzss infiestatiom with
oral ademinsitration af ivermectin ot duses in the range of 1059 W0
uurmhﬂrmﬂummuuwfrﬁml- it

Guinea Pige. Guines prga have b

with Gliricels porceils with o single tupical application af & sadution

cuntabaing 108 twiv) inbdacloprd and 1% (wv) eanidectin (50
),

Humues, Tr
u-aahlmmlm Mlhcmmdmbnnnhm

from the lecy are the
mdlh:hu-nmﬁdﬂhmlrwﬂmlumm

Y
m:wamﬂmﬂmfunmumumu
unhnn; cin br an effecuve adponet @ cnpel (0
" ]ﬁdhhmwdmdﬁtﬂy
mmmmwuum&ﬁuﬂmkm
eyt i @ pillowcase and deind 1o destioy any Loror eggs thit might
e presmit on tese ibems

Drilrnmhpﬂm.
Iwhish atrian-
ﬁnwhmlhmihMWummdx
beadd when
nnnn-uui'. and )

Fige 268 Tratoman brag MHemgtes: Redrodesd, an assawen Bug
Vecior of Thpenesoma crup m Morth Amencs Mgit = protowens o
ha tg that 4 pertielly insenind i6a the Rost whenthe bog feeds

Fig 278 Crnax lecniass Hampisrs, Crriodm), e bedbug



2 Arthropads

Dedsprinci 6ot U neamy of pimple ]
fesnipeceas fred in plantx somme Ll iiect s pock e s ol
st s Boodmichess and pects of resrnty ar . et
stading sber stemabs. Perducin, AR
ol bibea, anel My vach sicn
Turmenn, but the biter af the mary e
fiaiew-mitse buga) ool Eummicia (hethugy)

ase paisens.
Family Reduviidue, Asssssly Gy

'¥5, ond Kinsiag ov Cono-
o Bugs. The sedeviids | | have vangs and 1 chatsster-
i thres-segruesied besk The pars,

#id min. Trstomine: of the
Pesuzrangy i tranamis A
[rpumesems erunt). T v
threebore thar bt defined a3 tra,
This defisition is provided for the pur,
type of Wmmimssen foes W go
tvaa smuuthperts 2ud bite) of trypanossmes by tieties and a frw
trypanesiesnes, tuch & Toypenaiems casgels, which are i amurmied
oy thue oot ool ruatonmiin Bugs
Enassinatiati of tristimin bugs in Teow revested bugs in 57 aof
254 Tt urustien and hugs b it T v in 48 counties |
0, Toisfoma gornd Wil the moat gummon bug, fl:
Vo by Frisbawea mimpuirga. T gerisaralers, T unguisugst, and Tri
stpemd lpirwlaria weve associsted with husman hellings, and whiea
wellestrd i nr peas Whaee dhellings, half of (he buygs were found is-
focted weith T eruss. The bug T fessguiigu sy sl play & munor ol
sa the transmision of equine
s that tratemmid bugs. specfically the Chages disease vectar,
Tristema infistant, 12¢ e, by the ol of dogs teested with either
hesatanes wt alirslaner. Thus tresting dogs might ssin in kaling
e slamesticated hugy withia howses 1 1 There i
e afoot 16 have the isonasalines epurpased 41 & husan drag
i J.hm«.nmwsmwum
the by af dungt 00 arwa whare they serve as peservoies far Lesh:
marissps 2nd Chgas, s low deg il ca b be soutees of bath
Lo anmenbe ¢nd Vrutar comifd %

B Trivowsa, Whodiii

Family Cimicidas, Bedbs I
wesmtrally flusned bodes. Wity thaer-sepmented bheaka, and
i diugremble odo. They uitistnl and weeretive bleduacking
paranites of bumam, chickens, baty, end nesting by [ de trisbomic,
ot g hlde i creviees by day and sttack bl sberpiang hust 41 might

They Loy thesr cge in thesr hiding places and msodt five viemwen a8 ap-
prussmately wodkly intervab, taking sne blood mest brtwom madn
sad anothry belure rgg liying, Bodivags can mdure warvatian for scv
el monchi. Althiagh wch & blsned-foeding pamtern o this would
s deally siiteed 10 1t Wrsgrminsiam ol dircise e gaiama, bedivagn,
althorugh fregquenely m..'&.m be cuvnictad oo any sudh
it

Thaeve w every prasem f heligvd U5 bedbugs worild fecd va diogs

enel cat i 8 Do bl if thi shie. Mgy rypically do na
sty on the et an ﬂ.lmm Inive after ummpleting theie
blisod pmesl. Himwewes, i 0 il weere foasd an larger nuss-
bers by i sner o @ doagshaterl €58 i 323, the weay the wwmen
frstead they sl & b dnfrmation way by badding smd petting their
atl L

5 have vl domi-

Fip. 271 A codsach. Farclanetd amevcang [Blatianal

Order Blattodea, Cockroaches ;
Csckraschts are Empariaet & intermnedente hants of certain paracitic
warms sach w e rplﬂll’ld“ n:muudﬂl Sprun, Qryipiriti, .:
Gaiigrlasemal; the ' ny "

rarhur; and the pentsuenid Rusllictiella, They e
m:’g vectars af fish-borne diseases of hamams. Ingpectun of
jpremises where luﬂlnpwnﬂﬂlwm

ar shuence of codupaddizs i3 an jmpuriant criierion
wbequacy aif fuod waitation {1 8

CIASSARACHMIDA
- 3 swhip woepi-
Althogh the cdass Arschnid imchides spidders, soupions, wip

o s s bt e of oeatoral vl el UK
falks e h al'l
The heail, thorax, and absd
andibles e sient. The ouhpicts (pulps, chelsxrac, and Fypo-
oes), g vl the isis cpitul form 3 hed v
ok | Te chasiicacion o the foir groups of Aciei discussed

Fig. 272 Cophufum ol Amblyomma,



lter (Imundedt, Mesostigrmata, Prostigmats, and Astigmata) i that of
Lindqust 2 ol {2003 thuat appeared un thve thind ahitsonn of A Manal of
Wmmm MMM the Order ls-

odisds {pn ¥ subreder Mrtatigmita) and Onder
T Seperarder Asanfesmmn mcludes the Colwary [Asig-
M)WMHMWMMMM
Subsonber Proatigmuts within tbe Osder Trombiddurmes.
Order bxodida, Ticks
MW&HMMNWHMM
denticles (/3 Thelateral {or spiructes) odanl

die fourt W Ini [ ——
mm«-hmmw
ol ticka imvalves the large number and
mwmy' nl‘uuwnhnl, h—hhmmhmu
| %
the particular gemera uwelved ai vectors. Other jurie siflscted by
ek inclade tnnicosis, tse bete wound, warry, and biood loa. Twe
major Gapsdlies of ticks have been dentified. the Argasdas, or wft
tickn, acad e Luodislse, or hard deks {4 thord Gemily of ucks, the Nt
TWWQWIWW“NWMW
resl
ferent. esiepbudigy, sof and hand tl vary grealy i tine behavioe
Thmhﬁuumhmﬂwumwm

lpsiery w:{umuuw-nimm-mu
wcrubs aress, where they swais pussitg hosts, These usdsd ticks then

[ @ megrew Franmeils telarensa. Ty l:l‘w::.:lq.hnwl.m
[ 1 srapulane. el burpdocteri ALy dherane, pramhmey. Bloge, eats, atie. borves, gy
1 pacicia
gy Pedorts, husean, fogs, runeas
1 shalty Hemam, venous munmids
it . P Telwrma Lo rndiriy. carmide
Faplerphakcs & svmutana, et e Bovew bonfizrs o
L
Bsbena e [T Coms
Brapliomaun. Tt shoen, oo en patas,
A contrale, & ovit
L] A Dagr
e Rpott
et comz § ey Cara babewavd ]
bl et Camng marceyit. e Dagiind homani
Myoplamy hnrecang Gamims hevos mvgsplamaes  Dagh
d g oo horana




S0 b o,

Hosts af I:;.m

MM Agents Vactorad by, 40

EE-—~Coni'g
Genun esiey
Devacrsr 8 odeaom,
D awiahas
£ angteiy
B i
A A
e A Shasg hones, sakbety, garmg iy
""‘ﬂumh “"'“ww Hotenls, eamrsmL hunany, damegtic snmaly
- IS it ether numinaniy
e T OO Anaphreresn e
A contrale 4 gy
4 Lange domastic brevioek, humams, varicaiz
Astforma :“-‘“ Ceh25g tumer 0o mamraly
A rwriany [ — Lonma and i gramdoeyte Doyt . =
evlddroz. s
Frrmmn frag D Lagamans, roferk, camrvees
owiatly ivenzy Tutmenin P,
A matuater [ o

mmmmmmhm
s iy Tar up ba sgveral daps hefie

Family Argasldae, Tha faznuly Apaclic. 9 3
dew%whﬂxl reruiass

.quphmdhrhmmmm-lum rid
P e i drier hibutn o hr\rmlubmmm’m::h
,uminmrdluﬂmnrhmlmhl,llrn.hmumm
stapes, amd st e and female. Unlike imadi wyyplus smd adute,

e @ veerk or o miclliag inin & nyEph. The cight-leggprd aymph
freds ot might 3nd undergors 3 e MM:,,: e
i agaan fredi and -udrm:a e an audul male ar

nm;‘m‘mahuwm.:;,m&mw
e

- pouliry, gruwte. Ginurics, guines fowl, and. prgeors
(14 ). Ticks sty remain infective for & months or bager and
ma tranimmit 1he spirochietes (o thesr alfipring via the ovaries {trame

.hﬁm:wd&nmmmmtwlmlw

Apzs
Blezithmtion, Arpes spp 0% 5t |emuss, Matiened, wed, and.

il bt pedeish-hreaes: tacka st e, -
o fecefaias atherry, nuameniilised, sod Wi

i Argis spin sl transmis 3 rickential agerty
Aegypimreella pullarurm, s cBickers anel pecic in the trupies and sab-
trapues o the Ol Word
Tick paralysia. Tafestation with lvac of Arges perssesss cam remilt
i fata o pasabyia of young chckens (71 {0y
fvedihadires

from Asgu

_-‘Jviwuu anskasmil ""m
el ekt A oot g Pt appearing
e iewod (o share: The body is flstence i wifed spess.
e but i iroaghy convex dorsally when distended wil ool T
i | +) dne fousnd i eracks and crannies of avisn rosts snd
i m&dihmﬂmdhm
rodit Frg sy -

e Gl nf Mesies aind the Mewacas hooder
L ety Fetmale Argas ticka depanst theie e i ehuiches o 25

ersa i
eemi of Cabifipenia and Oregan attacks deer and cattle froan ihe sol of
tsche boddimg sreas As typucal srpsadde, Ormithadarar can swrvive un-
T fior migniths ut even year.



e S a - _w_”ﬂl_Mﬁm_F

Fig. 275 Argus o tha brosst LA of sletind dackens and o the smeos
ment @) (P af Or. Abagal ¥
Cofiege of Veternany Mod cne Krordin, Tevaaiasl

Fig. 270 Orothedoind.

and reservain of peapiiag frr spinchates {(Borroks spp ) of hemans
Tale AL A o tick pog for my
years by transovarial tranaimi sdon of the spuodictes from G Boo
Ao thar affpring and tends o romsen esdesnie mowild rodent populs-
it Tick-besme relapuing fever typially emvobves an isdividual or &
wmall groug of casnpers wha have sdept i s tb-tnfeind cahia out in
the wildermeni [ ), Becaune the Ormeshadora ticks amvobeed




Arthropods

in tren

o e mocturial and seneplinous, relzpung feve

victsrns e gty umavesre of secent tck expiire

[

dentificetinn Larvie and twn mymplhal staged o Oipbmas maeganing,
b sqinnue ear il parusitine the car sands of cande, remaning i o
ot host for @1 domg w6 4 messtha. Other domsetic amsmals and
by sl soumesimen serve ax hosta hhes Fig 7.158) Owe of Dr.
Crorp's farmer dudents rrpestnd that bie had sufiered wevredl painful
wrtacks by Ol A gl by the csmmon name, the wuticle al
Ohtabiies 1t corverod by wpimes The sevmand ympleal stage 4 parizukarly
distimatovs | 1

Rl hastiry Larvar foed in tbe esr ganial anid smolt st the firt
arpmphal stage, wisich i vurm fecds wn the same heut's car comal and

Fig. 277 Grcbia megres Left, firl mytngh,
fight vezted nyroh

mults ie the seonnd nymphal stage, whadh feads b

ear canal anid drugs 18 the ground to md\::l:nr aduls m
Diobius have vestigual bypostonses and du mot fed: they copulate
wirthsies & dday or tww afier emergence, and the females avipot in the
wied. Larvae siarvive unfed for a3 bong 48 2 meanths, Ths Otobies differy

from Argas and Ormitfuidar -
e e s besng 3 one-host ik and in lapng

Fatndly buodidse. Members of the fansly ludilas. ar hard tieks,
biave 3 shiedd, or seutam, that eovers the entive domal sarfae of the
male but wily pant of the dorsad surface of the female (11 =/} The
izt uf the seutum remuing enatant dunng egargement of  female,
anit ¥ it covers 4 by ssaller of bt

L P

Fa% 37 (rrarmeeteg scnun that covers the eatre tady. In
e Lt covers eely 5 Dorten of the dorsal purtaee of The

argex. 11 AN Fen tin &
by s o AL Fernens Lonkbant in sam end, at kist, cosees only & small proporion



hmﬁudumalwm;u.mm&hlmlmnh
the secend
hmdadduh*mku-mdmhmnﬂ
ol slong urm!pv.lhnrmulalmm the st may
Feave ulored ) e it naay be
{anh "I'hl'l.l'p
wory apesings attached to the traches] spstem) are bebund the Lut pair
dlmm&emdlhmm“wnﬂ#ﬂuﬂmh
i WA v inubith
ﬂuh&vﬂnhmrmﬂhhuﬂpmlnhm

ong on wad nde

) OB mmmg

shosrer 7 secreting cement
mhdbd m-mmm- the ikin |

1. Thersfurr, eales uua-ﬂrmh
meuﬂmmhmmﬂmﬂeﬁdm

ssaréen o imeded vich infcatation maay he swrveyed wish o deag made by
itachig e edge ol a squace yand of aneel 1o 8 mick and draing it
sl aver thee vegetatien, Tengry bicks will cirsh shound the pussing
irag end can then be remeved a1 indervabs snd aced i apecimen
bt

mwmmurmwmmmmmm

end, and the Iy 4 ....nm St
Egps are b im 2 sngle clutch of thawsands Taibid Lirvae, rymiphi,
and adults fred unby auce, and several days see wwally ceqund for
unipdete enprgrment. Lindidi wrally Lve ouidears and stac to
mn.wmmmmmﬁmmm.m
Borc bt wecdis
mmmmm-mummwmnmw
wﬁimmdhﬂmﬂm{ammﬂm
oi ek
mmm“wmmmmuw
dogs. Fhwga:
WNWmnnﬁm%muuwhuhmwﬂ
Mhﬂwﬁnnwmw«wﬂwwdh
Whar is impestast rela
taver b thieve v i huat @ ane- b Gk of a three-hoot uek that fends
ummhwﬂhnﬂwmuchmmumnlw

Mmﬁﬂymﬁ-hdxh«m-

practice. 12
 abauld be sent to & disgrentic Isharasary for cxpert MesnBoton.

Himarver, sy ¥ i
s uf sdult did ek, and enteria for scsarrglmhing thas gl are
presstcd beer {ice b Fig. 7.59), No stiempt u made bere o slaanfy

hmmuﬂnd’wzdmﬂu@.h“«rh
Bald type o walficent oe w pealy sufficans o sproant the prous
alonz, provides] that the arrapondieg m s‘mu-a( the
mumunmmmmmumm
wne o anather of tese o 1 dart.
ing points fior nlmﬁﬁ"n'qm-nn. hmhh on the mfe nde,
chesk eachs subsldaary charscter as wll Turther derails my be fnd
i Ticks of Vedermary fpoviance, Anlmal amd Plant Heshiy lnspection
Servae |APHIS), United Staten Departmest. of Agrivshusy (US0AL
Agriudure Handbhook No. 485

gl
i the carthe ase

15 geners. Curpenly  sroognéend  genera are m.h-h-iql.
Bodbi e vl

Hoet ik, i
agell of of i

elfocts e alll 1 i

the tich 1f three husts were invalved, i

Rbipiorphalin, Amscentor, Baphha, fa
Wmilﬁpm quuusllmh'ﬁlui

& rulent,
e second 3 rabbet or @ bird, and the thind cnle Tlmmnnd-lbe
maore difficuls o manage these woe or thige-bodt aems brasuse it
worall be ifficsde bo manage o teat all three houts invalved. That
thres-bost ticks may fond on several different hoats dusng ther lves,
ks

g £ B

 rlent, the syvph o adlt wil femd an hustsal, thus tramasission

aceurs i thr case of Lyme borre i

I, e spaired by & larval ik is car-
rd theousgh the molr 1o th i ik t
heot e whick the nymph feeds, or infection sequived by 3 nymph
catried threnigh the snoli anil s conveyed 10 the hiet o which the
adubt ick feedls, Thus thyee-hant ticks can transmit disease orgamisms
intertadially thesugh Larvasto-aymph and mymph-to-adalt. tand-
:mnmmmmmuwm In transovarial
A fyrum thse ssbult feralee

). The e griera that are fund i North Amencs appess in bald,

Fig 278 Lwlegged lnades v



il the it five e i e bt o wthout ey The genera from
Nirth Ammerica a7 ossssseally {und on mpacied nimabi
L 1

Benera Frand in Nk America

Identification. The anal groove forms an arch anterior to the
amux: this con be aeen with obligue ilsmization ol undlered spea-
. (nbier gemers have & Groave posterioc i the anus
o £a grogve @ sl liado R Bave s eyes, fesloans, or satal

Fig. 238 Egrideqged hodes nympn. Ahhougn aiheult to decerm n
Wia fgare, an antzagr gmal oo can B foond o the eymphsl snd
bl vtiges of 1ibs of the gamat feodes

1 The pens acd e smweeer wal
Broove prosent on ife
Al bortace of o wtages of ke tha ganus Dodes.

arpaspentatinn ther palph ane brosden ar gye unaion of segments
oo sl three (1 ) ! ¥

Life hisory amd disease trannmissian
Asistralia s the most virndent tick paralyus wmmm“mw‘
pacificus is ke 1o canise tick paralysis in Narvh America.

Spuies of Jandcs ure (e ajae ctoes of Lymue discase s North
Amerss ani in Eisepe. In the eastem and narth-ceneal U] Staes,
yenphs sl adlts of s scapielori,a doree-fiort uck tyat mormally
foeds on e and veles 3t Lervas snd wpnph and e deer ag s,
seanunit macroeine peroplismons (Babena o), Lyme disedse
(Barredes burgducferi), and human tAnn
i phiagacytaphilive) w dogs 110

o agmarn {00 4 a1 9833 Aty e

1), and uther ammali (750 ). In' the numbesstern Dinited

Saates, the white-footed mause, Fonmaryseu

hmuﬂmdntm:lh-nmmw.mmm
nwwmums;mmhwnmmw

plays 4 domnant rele & prin oat of the il . siaaptans

ch el on i st o L Gt hrogh et e e
T <) 4 scapudanis has heen showst 1n be 3 wector of
Ponessnan virs i the Usited Staten, which gaissen tick-tramsmitied
wiral encephbina [ A 2 2] Thee imanetic
imfecuons ovcur masly in New England and in the parth-central
u.msmuuuuuufhum..wmm

egcurred in Masne [[Goalole L3

Fip, 282 Capidym of Inodes. The poies of baoges are tiroades
gt of the 350003 60l BT Segrnenta (ampw. i e



——

T Bacrope, specien of Jind b :
vt viral darases, iluding baaping i (e encrphadamyeling)
and tk-barne encephai viru, whach cause duesse i people. I
W“ﬂmwmmhumm:ﬂ
doga {s Uhallar

mﬁnﬁ

Mentificxiing. The palpl have Lugvally Rared srcond segments
(B lmmaﬁlumnmmmmhmdw

It it alsn known 18 ppesr on ether snimals in massive nembers 31
wwm1mqum Nisiod iy
U inlkaly 1o be vith wr
mim.m
) ke syl gt
ur.-u-nas.m o s

hdﬂhmmmmuhmﬁwmm
Oregasinmal gpecamens ase collocted from cate.

upn-inflh’upuh Tendis, thime
mmmmummm.m
o szl groene This pal yeat
Hasemaploysati fougicarnis w in the United Seates (- 0 100
hm-fdrﬁ_hlhhwhucduki“umlu—h
rdundiﬁrpud-‘l.l L) This sk i known
i, and it appeary
uum-muhmmnummmmm
Wltea] States. This tick i  vectir of Thearas sy of Lage asimals and

v Jeeye and
m-rmbu&m-wi a5k

5
Life history end disease umu-.h‘. e
achull uf . saripuinevas the bevwen dong tck, o ot et dogs znd aueme-
tames om s || 1)

the North. Degs lovng -mlwmmww

Fp 281 Masmaphysais The tesond pafioal segment famowd o tred
Lizeeally.

Fig- 2.04 Capayhum ef Aviscrphats. The bive comtul i@ hageril,

Fip. 105 mmﬁlmwmmlmmﬂhmwhm
ears indentatons and testoons long the pontarior murgn firrt Th mes i e relatvaly
‘on the edea of the soutum ol tha Mﬁmmwaummwmmmmq

Imgs: musnd fraem tha ventrel suefacy,




ﬁlunwnlw..:rorruﬂhmu

s Mt and a mals Denmacentar ighc: Coxie of mala Den
AGESIGF BETENED ) ity W th Bt 1 T 11t 1 D The posicrss of the ks Ahipiesahals
£40 b0 S0e e lerga e o] sheatdy o i #n Bnus.

§

jrph

Fig 207 Lifts Passary of thw brown tiog tek, Avgscephatin mnguneus. Sviegged Wrvee feed gn the tog for
tm g, e f, 0 ol 1 The sghtdagged myrphal stags. Nyemghs feed on the dog for 200u8 | week,
Gom af and e e male med fnale sduts. Fmalns s fortloed o tha dop, feed for 1 103 weeks, and
Doy gty s gongnd weth Eliod bufors drappeg 15 the e fe by there chutchas of 2000 t4 4008 aggs
nervnted Wi titer E ige sniangs trom the Qemital snanng ona a1 8 time and sccurmite in frond of e fe
trsls tek e & patiod of svaral ma vesks. Thi camgiite Gycle reguens 2 10 3 moethes, which I8 fast
Sormoered with that of mat! 1o apeces



R samguisneis ticks i suchs mbested premues, bt during susmimsr. o-
festation mnay pocar matidoer. Therefure of enduring resules sre b be
aclueved, eanimation of these ol mst indule sancilal wesment
u!bﬂduhrhgudlh-hmuhvml The Laster procedure i 2 jub
foe ap fram e o ogg may be
wuempleted v lighthy barger than 2 monis vider Frverahic condi-
s, unled asbahs may sarvive for well over 4 year. A household, im-
shudisg two dogs and the oiest's wife and mother-in-loe wha never
et England, sppurently scquind infestations with & sanguisens
through the istroduction of ticks intn the cient's car whes he gave
v 8 v hbwss's g whilee it his sursmes bome o Franee {0
1 He baronsght the ticks homne s England froms Framee 1o lus
m|Mn|j-u|mer-rlhtluI:dMM
B gt i Trasu-
svarially and canine monscytic shlichinas (Dhrlehis i) snterits:
dially | | B g has wecently been implicand inoan
warthoeak of Raky Muustain rpscted fever (RMSF) in Mative Amen-
can lands. 40 Arizwes, mmxwu—nm.w.-
uwwwmmdmushml " Wi

MMWIMm&mmJ
mdmmll.u\uwnhlhﬂmm uuk
from Adrica sl the Mol of Eutope. Th
-&wuﬂm-mphmﬂhmlmﬂrmihum.mw
bt thsin i st comsidened & eywanym of Whapreephatar (11

! ). Orthes African specaes of Rgprarpalin serve as vwecturs
of the devastating East Cosst fever (Thodersa parva) and other furmi
uf Bivine thedomou, bevine (. bigémana), and ihe w2
sl Nairuls sheep descane. It anmudatus (| © ) wnuilar to K,

R anmulais was rradicated from the Unised Sisten over 40 ling

Rt o - .F.WML‘“?‘!!_“

H;!.llhwma%hwmrhurmm
foopndekl #rnulaiul

Alis dangerons uck wetor (10 111} Comparsble
effort 1o eraficate any epecins with brosdor host prefermers.
rwfd-ﬂr-hmladm‘u-m& wirudd have bem misch ssare dif-

mncroplue, sleo 3 peroplimiks vected, hin @
wdahﬂrmlhllnhmmwuumwﬂmllrp-
erphaliy gpecimens encousiod i the feld o Nenh Amena
whauld be imanedisiely reparted to state or Fedmal suthariticn be-
cause of the vac-baut featile) natsre of B sondene and s grean
westar potential for trunamitting bavine piroplamusls

Dermacentss

Tentification, The basls capitadi in rectangubie o vicwed from
8 '-\lwdeuhMMWIwh

3 \Mm
and 11 Hmn.huth—hmw‘zmtqdu the scutusn is
Dermam-

i z m & b

1&
muul.uuudndrmhm;l

‘ywars oo dippimg sattle that began in 1906, Louses froan
were estimuated then st $40 million 10 $100 naillion per year, 1t a tune
whoen cattle were selling st 2w 4 cente a pousd Erachcation was
favured by the affinity of this tick species for canle and by vs ane-
Bont lafe hatory, which made o possible 1 destroy & wsbstantial
prepagtion f the tick populatien exch iime the caitle were dippel
L] ) However, it remuins apparest (hat constast viglance at

the US-Maexica border v critical in kempiig the United States free of

Fig. 288 Cagsdum of Anpooshuts Boophi annaliis The bass
wapuk g the pala

w., S Jy dustributed awer the exters balf

o,
and Wt Coast of the Unsbed $tatcs aned over parts of Caisds and

Fig. 290 Capiiulen of Devmiagentor The basts C3pn o ructargulet.




CHAFTER 2

Anhropods

Fig 201 Hiaten th

s

infestation with I3 affgpicrin casses hair ks, whack Proptesse rage
iy froms Febeuary 1o April and may anmounl 10 o mach "ﬂ'ﬁd’
the haizcoat. Ml sughlin snd Addisan (1908} estizated thay fous of
3% of iy haie in 3 winter ervironment of =307 would doubde ghe
dail n( an otherwise naremal

il energy requirements of ! -..,.,,r”‘f‘.“"""*!
reductian in body fat steres nd 10 lowered resisance 19 diseae gag
peodatian. y

Amdiymmms
4 il i e

The
-pmm.md palpal acgment is ot least tiwice &4 lang as the
), Eyri and fealonns Sre preiend, wutien o org.
msammmMmMMmmmu
bles Amiblysensra bot i smaller amd lacks eyes; it is 3 parasise af g raf
uulqm‘em

; A Aribly

Ilul ﬂul: Iumnm. 1wrﬂn¢- Jﬂsl- -ml cali ‘&I.J. lm

| e
b wmitaior] are i e I the south

«nm«dmmnﬂmmﬂﬂmm‘mhmr—uu
waﬂm"r'ﬁ(lmdl‘hmmw“m.*
Unibesd States and warnsing beriperatures {45 oo

“). These species luwlunmm“-u.
of RMSY, Ehrlickia ehaffeeans, Fielichia riringn, snd .

Memca L a emgurge : sl engae

on s, dogh, beses, Ganle, 5o wildiife D), veraebly sranimats

WMSF (Rickermsia it and Wiemia (F tuleensi) nd esgges

+ ). Al femssles Feed b sepletlum uver scveeal
m\ww-ﬁhi £y,

the Mecky Mowhlsin vood tick, requares

|ms;unnmnw&1rmhhhhmdm~h!mh¢huw alie

levemsa, and i the exusation of ik parabyns (1000 0 ) AL iwaeries.
n—h-bmmmwﬂwﬂhﬂllﬁlmdqp—mlﬁ.
it a fanad 1 disesse of caty tht ot
wild i the bobcat, Lyres enfiu [ i |......-.;

1Am“wﬂwn¢uhnumw
wange than A mmhhwhﬂmﬂn&;m

tude, 2ad sbundanir of wnall li o 1l
s gl N adirinl branemite RMSE tuluremis, Colursda tide
feven, G fever and caisses ik paralynn [ L
Mumum;nllhcﬂumsum\ )
This it s dhoesss shist kills 394 peaiposing a"l"'"lpﬂ-ﬂlhlhﬂnl—

i+

by Hipar-
sotwan amvrrwamiey, 3 hoerible debubitatieg discase ul' daga in the
mnmwudﬂrﬁlriwm{ <Lt
and it appears that 3 majot reser
ote Canis latrans) (

uaisom of trestrment olten kady b g fatad satcome [1 ) thst Arebly e P im faiely
There 1 . i dbirpitdog  Teess eud Itk hat it vectsrd Therlerie sspur b
fiocted praring faee R the degy in buth nd & n Lty tan alaate Jeaa B fimd i thy
the gwner i oo a2 (1 Liboratisry} {1« )
| Pevpl heseders thenps s ke i i B, s wel, African apecies of A B

a ferding Dermasnter iy sl sormathing sbout which wae thould be
woncermed,

0 (Amoormtark iz, Whg Wvipecal hore tick, o limned m the
Uuﬂludnhlhmw?ﬂ"mvfwdamdﬁnmh"nnq

wilier gy and uther
Dssts inialh g estile, iseep, puals, and dew. 10 {Amacentur) miteres iy the
wrctor wf oqun pineplimes (Raboa ssbali) e

Oniarr Nisrth Asnoracen spears of Derseormtor ingude Morssion-
o uibpucted, the Wit £k 1t €aunn heavy bomses among dees, ik,
and meoss; Detwsainter mgrelineaa, the bown winter i and
Durmargsres scviputabi, the Mo Cant tick, In moos [Alio alies),

+2 0@

Fig 287 Demecotier lpvatle R —

rernwrs of deys from 1 108

n-nnmjuhmh lwﬂdﬂﬂiﬂﬂmwd“
A

mmmwm:-mdmﬂ
m.b.m.uumu uwmmﬂumhnmm&m

thof 25 mma {11, (). The
wwmmnr,\-.m vriwen, 14 8 parasite. of sloths in South
Amena

Genora Not Fuand in North America

A i T
rescnted by 2 ueghs p i
numndhwrphphfwtwﬂuqﬂ.

Apemesmma. Apumarann [consdered by some o be really an dm-
Iy} i cycliss, armate, and found oa reptiles in Southeast Aua
and Aftiez

lci:\ﬂmm Mnmmmuua
lesung nm

Ancoestor Amscourar i an inamate Hk with eyes thal o consid.
e by sy ax @ subspenn of Dermuacentor, This is 3 one-hast tids it
only bt seven Cestooms, Dermscrstur spp. have L. There is ane spe-
it Amoeenber mineres, that s & parasize of horses and 2 vecior af The-
e o e Burbesin cabuali This tick i south of the bonder ind in he

tick tep-




PE—

o

cHAFTERZ Arthropads ré_._.ﬂ-

wmmhxmuu
ek

Fig. 294 An wngo:ged Ambiyomma fevule nest 10 3 LS guanes {or
U CRMDANEON epOnaE.

%Mnallmwnndhhﬂdhd!mnmnh
[T

Baophiler. Duophels tan been placed by muny an o vabgenus
1 Ripacrphfis, unlibe Rhypirrphate proger ot bas oo fessoon anil
except far the bega an the mule greatly resembles Margarspur

e,

black rhunncere snd hippopotamus that had bemn husted in 1840
smehets in Sowth Africa vorth of Pretoria. 10 i bebieved the bl
hine is the avtual bost, not the hippopotanss. They are ormainested
weth am very vele, and tse pvury tigenita are dorual i the female. The
e Cosmussma womes from the Geeek susmim mesnag jewelry
ml-mbmmlluml

andd alt — sty

bmqmndapmmhhl"lhumkuqnﬂlhﬁhn

0 }4..., ';" reoery

has sl sy hieids

ST

iy Igund o tng

Fig. 255 Capl
|-mmmmm -lwlqmwn WII 41m|

4

W.MlnmmwﬂMWmm
Trice £ lorg a2 the fhnd
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Thek taniesabs. In Nerth America, the wpoon most frequently
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wh.hldwpﬂptutm Ma-ummum
lege of the nzabe, ges progressively much Rarger in siae from the fint
the fosarih, There ace anly three spevses, twn ane o grales, end one i
the-veurter harae tick of the hugh veld of suthern Afnca.

Apomoeeim i n amate menotyps wpeces, Tt iL Apoimrns
nnearromun. ft has very bong and broad palp that are semanented. 1w
a parasiie of mamsmals, ioduding harses, pigs, cattle, dogy, snd others,
i Landia.

Mbipicestar Rhpicenior reventle Rheprerphalio dossaly and
Drermracemor ventrallys epes and fesnans aee preset, adsnal aad acees-
wﬁdﬂummsdﬁuﬁmnwﬂymhﬂﬂﬂr
are twa. gpexses on Africen mammaliin sV,
rudente.

e, and A Tick paribyls bs 0 sceading paralyis
cauaed by sbsarptian of tuxin froen the sibes of cogorging female
ticks. The tick injeets & consddersble nluine of sl inte the wound
I part: an an wid 8o digesthon, snd in part as s means of disposing of
surphas weater extracted from the blood meal. A ungle femle ek cam
prsduce paralyus in hiamans, dogs, ur cate, expecisly of the st of a1+
tachment b near or on the Brad, bt paralysls don put mvariably
wecur even o magy ticks of 3 swiable species am present. Usuadly,
oeavy enlatatinan are requured o produsce tick parslyiss i cande. The
ferit chieal sagn 1 incourdsnation of the bisdqurton tan rapidly
proczeds G completz paralyus und spevcads b the forequartons, the
neck, aid fimally the rrapirstory disscles, with Gl compequonices.
Reemoval of engoegig tieks ally keads s gratifngly rapid secur
oy, In Amstradia, | halayohes, & pasaie af the bandeomt and wiher
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4 ot hat Wi causing grest materston by w shusdiece in e
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et the end of the dhelicerar), snd darm and septation of vams
whemvenzed plotes werve aa the s Lovstonis duaraciens wed i .
ferentiating these mtes. A catefid pressntation A haraciens wied 1o
dentify e adul poutiry mutes, Denssinpaeus gallisse and Oruitdsmy.
b prrseted by i Palmsa 2 2013),

Bermamyuses (ammsnpreitonl, The chebiierac sse lang anid hen
ez and the chielar minuge (| 1 A sengle dorsal plate b present;
e tepmal plate bis o e of setzes e the antus i 1he pusaervar
bt o the and plase. L1
b b thes s Bude 10w, o, sad the like duning the
day andl enack the sboeping burd &t might. Lie sages include the e,
sehich  sbegonitrd 12 the daurmal bading places o tie mites; the sy,
fejged, pomerling i and the blood-frnding

eutanyenph, and sdult male or fermale A generation can be e
Fleteidin as ltls 20 4 week, end large populations may il up in
chicken howses or binds’ moves. The adults can survive savason for
Eofihe, Dessarys wgh blood to kill neil: i
reduce epg producson Ramesy and Mason {1975) reported 3 case i o
o thiat was s severe that putes crwding through the il revembled
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in the Usited Sutee. amd mawt sre described as beuny from Mew York
Gy (1 00 ); duags cam alno became df if infected wigh
Eoallan i w

Oreittatryssus Shlperamyesidanl. The chelicorae are much stuter
e thisar of Diermangaris, 2o the chefae sre casly visble under pa-
inery magnificaton. A unghe darssl plats s present, and the g s

in thie 3istervor half of ehe anad plate (0 250 ). When the mite i alive,
ihe gut wfien appesss black ardark eed (1 00, Ciommen speces
imchade €1 gylviseasts iy herm fuwl amice, Crnidy the

trnpucal fowd imvite; and €0 baiats, the tropical rat mite. Ormiihanyss
PP, ren ca the bost mach of the tme and cause B
wf blond. Penens handling eggs from L focks henly unfesed
vtk 0 syfeiarum may experience annuyinee and serbone
Eream thr betes ool these mites. 0, baostt i 20 smportant pest i lburs:
tury sodent sacks and fauts hant for
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el i) Sk et Taleciabl i
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Family Raillietidas

Fratllietle. Ruiitietis auris |1 0], lang comsiderod a harmless
frisanits af the eary of catfle, hiai been sthown 1 cause ulcerstinn sl

S

Fig. 280 Liveng Omethamysss S¥nram Criwing oh a chvcken faather
cafcied Mo booe, Note she deck X-shaped gut.
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Family Varroidae

Varmus Viirraa dessructer {formerly known as Verrea farabsons) i
& paravtz of homeybees that was mtrodiced anio the United Stuey
soeneniinr inthe 19800 Mites and other parasites of bees are  serisus
threat 1o US apriculture, All sae has 1o do i vislt 2 local Lavwns yeith
dever o hnreyh
et have estrmated that msore than 93% of the wild kaneyhers i the
United States have beess climinated by these parastes. Wild
B L R provid . Wﬂ_'
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epell 1113 The enis from bath adul
e broad, Sroner. A r

cell shout | day biefnre capping 3nd becames wealed i the breod esp-
wide wath the larval ber. The female then lays eggs, and the developing
farval mites Feedd off the developing bee. When the adult bee emerger
fresm the Brond cell, the mites bn the 2ol wilk have developed 18 sdalt-
z hovod and mated, and the females will be ready 1o ester 2 new cell The
T8 200 Poernsnten camum T vaw i e 18 g i spreni between hives by miles sttached n worker bees. Un-
v oy S B 200 05 msesny shog the inded i1 3114 BAITGTL OSSP piested infestabons of heves destroy colonies. Treatment ol infosted
T adh miey. colonies a performied using formulations that costain the miglcde
urmethren, fluvshinate, oxalic acid, fotinde acid, o thymol. 1t sheuld
Fami not at bees are Fard sneinals, and that strips dhesld no
ity Rhingoyzsides be tsied daring honey Raw, o when honey that may be remaved fr
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Tig 2405 Ve dostrocior muts, The uppot <7408 18 he samal vew
Tig. 2154 Sternasturra watq os s trachus of o e rad thes lisaas miags it ventral viser of Tha mite,
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Genen diife of: keky ta b d
{see Tiga, 7.56 and 7.0
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