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PREFACE 

The i mportance of mites in the wor ld of living t hings i becoming 

more evident each year, especially since many modern i nsecticide 

s eemi ngly cont rol t he action of some economically import ant i nsect s 

and this has shifted t he emphasis to t he mi t e. Thus , acarology i s 

r apidly becoming established among the bas i c biological sciences. Be

cause of t his growing emphas i s on mites, t he mite , Otodecte cynotis, 

found i n the ears of dogs , cats , foxes , and f errets was studied and 

this thes i s pr epared f r om the inf ormation gathered . 

I am greatly indebted t o a number of persons who have di scussed 

with me var ious phases of t he pr obl em or have read port ions of t he 

manuscript making valuabl e sugges tions and cri tic i ams. Of eapecial 

help in this capac ity were Doc t or W. H. Krul l , D. E. Howell, G. A. Moo re, 

S. W. Newcomer, P. B. Barto, and F. A. Fenton , the members of my graduate 

committ e at Oklahoma State Uni ver i t y , Ba rbar a A. E erhart of the Depart

ment of Vete r inary Parasi t ol ogy at t he same instit ut i on , and Doc t or E. B. 

Eve r itt of the Depa r tment of English at Texas Lutheran College . I wish 

t o expres my s ince re gr atitude to Doctor W. H. Krull of t he Department 

of Vet e r inary Pa rasi tology and Doctor D. E. Howel l of the Depa r tment of 

Entomology, the co- advi sers of my commit tee fo r thei r pe rsonal int erest 

and guidance dur ing the enti re pro j ect as well as to t heir r espect ive 

department s for providing me wi th t he nece sary equipment and wor k space 

t o accomplish the res earch. 

i ii 



alJo app r ec i ate the help gt~en me du ing the survey studies and 

t h collc~ti~g of sptclme~s bj Oocto~~ G~~d, Lea~ r t, and Alexande r of 

Pone City; Doc t or Mc.Queen of Enid; Do~tor Corcoran . evi nP , Doyl e , 

Fau lks, and Wirtz of Okl ahoma City ; Doctot : E~zell , Gome z , Hoffmann , 

rw i n, Rit chie, and Todd of Tulsa; and t he c.li ic s taff at t he Vet

er i nary Coll ege , Oklahoma Stace Un i ve r?ity. 

Spec ial thanks, I believe, should he given to the following persons 

who allowed me t o use their dogs during certain ph ases of the problem . 

These men are Mes~rs. Patton, Smith, Krout1l, Holzer, (),.,ens, Sherman, 

B rry., Walker·, and Taylor of the S:..illwater·Per ins area of Oklahom 

and th£> late Mr . Parker u:t Oldahoma City. 

In preparing any the ~i~ it is ne~ess · ry to rely a g eat deal on the 

services of the lib rary for necessary mate r ial . Mr . Al ton Juhlin and his 

s taff of t he Spec ial Servi ces Di::pa.rtmF.nt o the Okl ahoma State Univers ity 

Lib r ary preformed a v lu ble service throug out the pr oblem and I wish to 

express my s i ncere gratitude t o them f or this Sc!rv i ce. 

1 a l so wish to express my appreciation to M s · Barba ra A. Everhart 

of he Dep art ent of Ve et i na ry P· rasitology and to my wife, Kathl een , 

for the ir unt i ring he lp in many ays wit h research , illustra ions , and 

general pr~pa ra tion oft i s h~sis. 
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I. NTRO UCTION 

Acar ol ogy, wh i ch i s t h tudy of mit e and tick , ha d velop d 

larg l y 8 8 an outg r owth of entomology . Ev n though c a r o ogy ia 

re l tiv ly n w form l bi ol ogic l sc ience , mit • nd t i ck have 

been reco niz d for long t im@. Th obs rver 0 n tur dur ing t he 

r l y Gre k Civili z tion w f mt li r with mit nd t icka . In fact, 

h word c r i i s th Latinized onn of t h Qr k wor k ri an1n 

mi Hom r rred t o tick1 on do e 1 nd och r ~o k 8 or hi im 

al l ud d t o crueh d ti cks f or tr tm n of dies I nd reco nded t h m 

n phr odiai c in love potions. In pit of hi l y • f w 

mite wer n m d and described . Sys m t i c nt omo logy nd c rology r 

s ai d t o have th i r beg i nnings with Linna us ' 10th edit ion of t h -SY....._~

Naturae . This ed i t i on, al t hough ont a i ning many d script i on of in 

i ncluded only 29 s pec i es of mites , all i n t he genus Acarus. Even tod y, 

the aca r ol ogis t i s no t bo t hered wit h t he vo l umes of vague l ite r ature t hat 

pl ague t he ent omologist . 

Fabr i cus. Lat re i l le, and Le ach, whose i nterests we re prima r i l y i n 

ent omology , de scribed s ome new s pec ies of mi tes and 1 thus he l ped to create 

interest ear ly i n this f i e l d. These men were fo llowed by s uch wo r ke rs as 

Furs tenburg, Canestrini , and Tr ouessert , who became specia l i s ts in the 

taxonomy of the mi tes. But modern taxonomy i n this fie ld pr ob bly h d 

i t s beginn i ng with the work of s uch men as Berl ese in Europe nd Banks 

and Ewing i n t he Uni ted States. Until recently, however, the only good 

coll c tion of mit es , library faci li ties, and person 1 guidance f or 

s t udent s i ntere ted in aca r ology we re l ocated in t he Washington, D. C. 

rea. 
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Today there is a growing demand for research in this field. Several 

univer•itiea and museums offer educational programs for specilization in 

acarology; for instance, the Institute of Acarology at the Univeraity of 

Maryland doea an excellent job of correlating and purauing reaearch and 

in encouraging "budding" acarologists. The United States is not, however, 

the only country with an expanding interest in acarology. All over the 

world, taxonomists and students of basic research in thia field are at 

work, because acarines and the diseases they help to spread are increBJ1ing 

in importance economically, and considerations of public health have 

focused attention on the neceasity for research. Thia intenaification of 

research is especially evident in uch countriea as lhlaeia, where as a 

result of a cold climate, itch mites become a serious problem among its 

populace and domestic animals. 

Actually, we know very little about the biology of the mites; even 

such specie• of economic importance as the chiggers and itch mites have 

been neglected. Much of thia lack of information is due to difficulty 

in rearing the mites on which auch information haa to be baaed, aa well 

as to the indifference of biologists to this area of study when leas 

difficult phases may be pursued. Yet a study of the biology is abso

lutely necessary for making progress. Reaulta of reaearch are needed to 

give the taxonomist documented material upon which to base his deciaiona, 

relations, and speciations. For instance, even ecological and life his.tory 

studiea may indicate why one apeciea is a diaeaae carrier or producer, 

while a related species is not, a fact which could be important in public 

health. Baaic biological studies of mites may help- us to understand the 

action of modern acaricides and initiate ideas for the development of more 

effective ones. Many mites are of great economic importance; through 



f ur ther study of them, na t ural bi ologi ca l control of t hese mi t es may be 

accompli hed. I f the sc i ence of acar ology i s to advance and t ake i t s 

place among the bet t er es t abl i shed basic sc i ences , t he acar ol ogi s t must 

devot e many hour s of research to t he s t udy of bas i c biology of mites . 

At the present t i me , acarology i s suf f e r i ng f rom gr owing pains. As 

3 

a s c i ence it i s probably a hundred or mor e years behind ent omology in 

accomplishment s and i s t ryi ng to cat ch up over ni ght . M..tch of t he 

taxonomy in acar ology is ac tually in a chaot i c stat e , because s ome workers 

a r e try ing to outdo each ot he r i n._des c r ibi ng new specie . The enti re 

Order ar ina i s i n hapha zard condition t axonomically . Far too many 

s t udent s of aca r ology see t he so-called " r omance" i n desc ribing new 

species and a r e blind to t he neces ity fo r r edefining the ear lier named 

ones , 

That Ot odectes c.ynotis is common t hroughout t he wor l d i s demon.s t ra ted 

by avai l able i nfo rmation which shows t hat i n many count r i es t he or gani sm 

has long been cons i der ed ape t . I t may r educe the vigor and al e r tness of 

the hos t , may be a nuis ance to t he hos t as an i rri t ant , and at times 

pr obably subj ect s t he ear t o s econdary i nvaders . Mo t of the effected 

hosts can wi t hs tand a l ar ge number of t he mites wi t hout hawing apparent 

symptoms or pa thological changes. Ext r eme i nfes t at i ons appear t o be more 

prevalent in foxes t han in other hos t s , because surveys and popula r liter

atur e conce ed wi th fox fa :rming i ndicat e t hat a v ry se r i ou problem 

exi s t s in t he f ox fu r i ndus t ry. O. cynotis appe ars t o af fec t not onl y the 

heal t h of t he ear and of the animal i n gene:-:al b t al s o affec ts the natural 

lus tre of t he pelt, however , any hos t such as t he dog , cat , foY.., or fe r ret 

may show s ymp toms of its pr e ence and even pathologica l changes occasionally. 

Ext r emely severe inf es t at ions may be fat al, death being caused by ei t he 
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the mites or secondary infections. Many terms have been used to indicate 

an infestation of the ear by mites. Among the most common are ear canker, 

ea r mange, otacariasis, auricular scabies, parasitic otitis, and otodectes 

mange. 

All of these terms apparently refer to infestation of a single mite, 

O. cynotis, the classification of which is discussed. Of the many schemes 

of classification of sarcoptiform mites, the writer will follow the recent 

one proposed by Yunker (1955) who determined the taxonomic position of 

Otodectes to be as follows: 

Suborder: Sarcoptiformes 

Supercohort: Acaridiae 

Cohort: Psoroptid ia 

Superfamily: Psoroptoidea 

Family: Psoroptidae 

According to Baker and Wharton (1952) the family Psoroptidae includes 

four genera. 

1. Psoroptes Gervais, 1841 (Dermatodectes Gerlach, 1857: 

Dermatoko~ Furstenburg, 1861) 

Type: Psoroptes equi (Hering) 1838 

2. Caparina Canestrini, 1894 

Type: Caparina setiferus (Megnin) 1880 

3. Chorioptes Gervais, 1859 (Symbiotes, 1857 

Nom praeoc.: Dermatophagus Furstenburg, 1861 

Type: Chorioptes caprae (Delafond) 1854 

4. Otodecte~ Canestrini, 1894 

Type: Otodec~~ cynotis (Hering) 1838 



The genus Otodectes was e. tablished to inc lude certain ear mites 

of the cat, dog, and ferret . Usually these mites are re fe rred to as 

singl e s pec ies, Q. cynotis, with host varieties. 

Sinc e the s ,.: ience of Acarology in its modern form inc l udes a new 

and g r owi ng f ie l d of research , much is yet to be l earned a bout mi tes 

and t heir behav i or. The wr ite r de ~ided to inves tigate s ome of the 
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phases of the biology and t axonomy of a s i ngle spec i es, Otodec t es cynot es 

(Hering , 1838) , an ea r mite reported from dogs , c ats , f errets , and foxes. 

I n s o doing, basic information and techn i ques for s tudy in t he fie lds of 

t ax onomy, mo r phol ogy, li fe cyc les , and biologic al behav i or were achieved, 

thus establish i ng a foundation fo r future work . 

The p r i nc i pal poin t s c ons i dered i n th i s study a r e t hese: 

1 . The number , mor phology , and bas i c bio l ogy of t he s t ages in t he life 

cyc l e of Q. cynot i s . 

2. The e. ternal mo rphol ogy in det ail , pa rti ~u l a r l y s tru t u res and 

meas u r ement s that may be of ta anomi c va lue. 

3 . The i n~ idence , abundance , and peculia r ities of t he inf es ta tion in 

dogs and ca ts . 

4 . The s pec i f i c ity of t he va r i et i es in c ats and dogs . 

S . The biology and ecol ogy of t he mi te . 



II. METHODS AND MATERIALS 

The mate ri als used in thes e studies as well as the explanation of 

the methods employed in the study of the morphology, the life his tory, 

and the survey will be discus s ed in this s e tion. Many of the materials 

and methods used in the s ection dealing with the behavior of the mite 

were quite divers e, consequently t hey will be included in the d i scussion 

of the various phases reported in the r es p c tive s pecific sections. 

l) Coll ec tion ~ Morphology £!. Otodectes : Mi tes fo r th is inve s tigation 

were coll ected from the hos t s i n t he f oll owing mann r. The inves tigator 

r estrained the cat s and dogs manually, and examined bot h ears for mites 

by sw bbing them with n applica t or s t i ck covered with otton . The 

wab WA! i ntrodu ed deeply into the ext e rn 1 audi tory meatus , and was 

gently twit d to c tch the c rum n nd mi te . The wab wa removed and 

examined for mi tes with a hand l ne . If para it ee were pre1 nt; th 

swab was t r ansferred t o a t es t tube c ontain ing 50 to 70 perc nt alcohol. 

The tube was label ed with all the informat ion availabl e, including the 

kind, s ex , and age of the hos t . Thes e pa ras ites were us ed lat e r for t he 

morphological studies. When live mites were ne eded, the s ame method of 

collecting was used , ex .ept that the swabs were put in pe tr i dishes. 

These were t aken to the laborator y where t he mites could be kept under 

observation . 

The investigation in morphology inc luded measurements of the or

ganisms and the detail ed s tudy of a l l s tage s in the life cycle of the 

mi t e. Pr es erved mat e rial, being eas ie r to handle, was us ed more 



ex t ensively than l iving specimens. The ease of exami na t i on was demon

strated by the f act th a t t he s pec i mens mount ed wel l i n Hoyer' s s olution, 

Hoye r ' s solution with a ceto-c a rmine, and Hoye r ' s s ol ut i on with Giemsa's 

stain, following the procedur e outlin ed by Furr (1955).. The labels on 

the slides included hos t, location of host, date, sex and / o r st age of 

development of the mite. The mounted spec imens were c l eared and dried 

in an incubator for a few days befor e t hey we re s tudied. Phas e-contrast 

and dissecting mi croscopes were used in the s tudy of the morphology of 

the mites. 

I 

j , 

2) Life History and Survey of Otodec tes: In the study of the life histo 

of these parasites, several types of artificial media were tried for rea r 

them, but the mites either died inunediately or bogged down i n the medium. 

Because of the failure of the mites to survi ve on artificial med ia , it wa 

necessary to study them direct.ly on the host or to bring them into the 

laboratory and to keep them in chambers until they di ed. Mi t es used in 

the study of the life cycle were transfe r red d irectly from the source 

animal to an experimental one, or the mites were placed in a refrigeratot 

until they could be utilized on experiment al animal s . Ref rigeration r e -

duced the activity of the mite s and made them easier to handle. Since 

mites that had been refriger ated trans fe rred success f ully, it was as s umed 

that this treatment did not alter or influence the normal behavior 

patterns of the parasite. 

Most of the experiments were carried on in a room a t approximat ely 

22° C. except during the summer when the tempe r ature approached but 

seldom exceeded 38° C., the tempe r ature of the ear of the host. 

Observations made at known tempe r atures and relative humidities 

furnished information on the tolerance of the mite to these conditions . 

When specific constant tempe r atu r es we r e needed, ei t her a constant 
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t empe ra tu r e wa t er bath or a bacteriological incubator provi ded t he 

r e quisite stability. These were pre-set and checked for a period of at 

least t wenty-four hou rs before either was used. Each device was equ i pped 

with a t he rmometer , which made period ic t emperature r eadings pos s ibl e 

whil e t he expe riment was being conducted. 

Constan t re lative humidities f or diffe r ent temperatures we re main-

tained by us ing KOH s ol utions of app r op riate percentages , or wi t h 

s aturated s alt solut ions f ollowing the procedures recommended by Pe t erson 
• 

(1953). Constant humi d i t y chambe r s cons i s t i ng of pe t r i di shes or other 

suitable containers with tight -fitt ing cove r s were us ed . In order to 

maintain the humid i ty, thes e c ont a ine rs had f i l t e r pape r in t he bottom 

sat urated with e ither t he KOH or the s alt s ol u t ions. Pe t ri dishes or 

hanging- d op sl ides we re the bes t r ecept acl es fo r handling the mites in 

t hes e expe r iments. Us ing these cont a i ners unde r a stereoscopic mi c r o-

sc ope , rapid observat ions and count s of s pec i mens were made . The Pet r i 

dishes or hanging-dr op s l ides we re pl aced in the humi d i ty chambers, and 

these, in turn, in the cons tant tempe r atu r e i ncubator. By utili zing 

such methods many "off the host " obse r vations on all s tages of t he mite 

we re. completed, and the effec t s of t empe r atur e and humidity we r e det e rmined 

and recorded. Data were recor ded, tempor a r ily, e ithe r on the lid of the 

pe tri dish or the s u r face of t he slide, and transferred la t er to permanent 

file ca r ds. 

Lar ge numbe rs of eggs we r e needed f or both the hat ching and embry-

ology experiments. To secu re them, female mites we r e pl aced in a petri 

dish, and the eggs coll ec t ed hou r ly . This method, although good, waa 

time consumi ng. Accordingly an egg collec t i ng app ar atus s imil a r to that 

of Camin (1950) was const r uc ted (Pl a t e I) and utili zed . Wi t h this 



Coul d be c oll ~ ted over a period o f any du r at ion without 
apparatus, eggs 

waste of time. Such eggs wen t i nt o deep-we l l, hangi ng-d r op slides , and 
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were observed hourly until hatching occurr ed. To complete the observations, 

eggs of known age taken f r om the hanging -drop s lides were subme rged i n 

glyce rine or glycerine jel ly which acted as a prese rving agent and made 

poss ible a deta i l ed study of the development of mites wi thin the egg. 

The biological studies on the larvae, protonymphs, deutonymphs, and 

adults could not be c ompleted by observing them o f f the host exclusive ly, 

since no suitable culture medium was devis ed on which the mites would 

complete the life cycle. Fur the rmore, it was ass umed that a r tificia l 

condi tions would probably alter the development and behavior of the mite. 

In order to secure suitable experimental hosts, it was neces s a ry to 

examine the animals for the presenc e O·f mites by us ing both a swab and 

an otoscope. If no mites were found by these two methods, the animals 

were considered to be negative and suitabl e for expe rimenta l work. The 

ears of s uch dogs and cats after they were s elec ted, neverthe l ess, were 

cleaned and t r eated with 2 pe rcent Dow ET-57 (O,O-dimethyl 0-2,4,5-

t richlor ophenyl phosphorothioate) in mine r al oil or mine r al oil alone , 

which was a further precaution in securing mite - fre e potentia l hosts. In 

a week, these animals were r eexamined and r e - treated a s a further precautirn 

This was repeated even a third time in some ins tances. All animals lived 

in isol ation in c ages or pe.ns during the observations. 

Transfe r s of the mites were made from cat to cat, ca t to dog, dog to 

cat, and dog to dog by swabbing the ea r of the host and examining the 

cotton tipped applicator for mites wit h a hand l ens befor e placing it i n 

the external auditory meatus of the experimental animal. Experience 

demonstrated that twent y minutes was suffi c ient time for the mit es to 
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t ransfe r from the swab to the e a r of the animal. The right ear was 

un iformily used for establishment of the i nfestations and t he le f t e a r 

maintained as t he con t rol . The ea r s of both t he experi mental and control 

an imal s were examined per iodically wi th both an ot os c ope and swab t o 

dete rmine if t he trans f ers we r e succes sful . I f the i nfes tation was 

es tabl i shed, t he lef t ear , t he cont r ol , was checked periodically t o 

determine the period of time which was requi red for t he i nf est at i on t o 

spread to t h is ear. 

Ki t t en s we r e used as hosts i n s t udy ing t he deta ils of the life hi story 

of the mi t es. The s ame pr oc edure as out lined in the t r ans f er s tud i es f or 

s ecuring potential hos ts i nsured mi t e-free kittens . To obtain experimental 

infes tat ions for li fe his tory studies a known numbe r of mi t es of a stage 

were int r oduced into the r ight ear of each ki t t en . The data were accumulat 

by period i c inspections to dete rmi ne t he duration of t ime of t he i ndividual 

s tages in the life histor y, the conditi ons o f hatch i ng of the eggs, and 

the stages of metamo r phosis of the mi te . 



III. SYSTEMATICS OF OTODECTES CYNOTIS 

Until recently Otodec tes cynotis has been known under many s cientific 

names. Even though Canes trini established the genus Otodectes in 1894 

some of thes e names are s till being used. The general literature con-

cerning Q. cynotis since 1894 is voluminous, but for the most part 

unimportant from the s tandpoint of taxonomy. Thes e references, therefore, 

are omitted from the synonymy. 

Synonymy: Sarcoptes cynotis He r ing, 1838 

Psoroptes cynotis Gervais , 1841 

Sa_rcoptes auricul arum Lucas & ·Ni colet, 1849 

Symb i otes canis Bendz, 1859 

Symbiotes f el i s Huber, 1860 

Dermatophagus canis Zurn, 1874 

' Chorioptes ecaudat us Megnin, 1876 

Symbiotes ecaudatus Pe r roncito, 1882 

S. cynot i§ aur icul arum var. canis Railliet & Cabiot , 1892 

S. cynotis aur i cula rum var. cati Raillie t & Cabi ot, 1892 

S. cynotis auricularum va r . furonis Railliet & Cab iot, 1892 

Chor iopte auriculai r e Railliet, 1893 

Chor i optes auricularum var. canis Rai ll iet, 1893 

Choriop tes au r icularum var. cati Raillie t , 1893 

Chor ioptes auricularum var . furonis Ra illiet, 1893 

Otodectes cynotis Canes t rini, 1894 

Otodectes fur oni s Canes trini, 1894 
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Although the complexity of t he synonymy of Q. cynotis is confusing, 

it nevertheless represents a normal t rend of devel opment in taxonomy i n 

a fast growing s cience such as acarology. This complexity 11 primarily 

an outgrowth of several circumstances. ~ For instance, the mites were 

found and described in three of the four known hosts (dogs, cats, and . 
_ fE!rre t s) at approxi mately the same time. Further confusion arose when 

many genera were created with litt le regard for exist ing ones; in 

addition new species were being described in existing genera, a condition 

which made it advantageous to split many of them. Many descriptions were 

made even though the individual workers did not have an opportunity to 

examine some of the literature and others apparently actual l y l acked the 

necessary interest to seek out the past history of the mite. Because 

of this situation, over a period of time the parasite was · described by a 

number of workers, who used different determinations for speciation, and 

placed the mites in many genera using various names to designate the same 

species. As more related species were described and better characters of 

differentiation for species were determined, the clouded taxonomy of 

Otodect~a, gradually cleared. Today few w0rkers r efer to the mite under 

any other name than Q. cynotis. 

The confusion of this past taxonomy and the unavailability of much 

of the older literature concerning this ear mite makes a comple te survey 

of taxonomic history almost impossible. Because of this difficulty, t his 
I 

discussion is merely an attempt ' to snow· what the writer considers to be 
... - -

the highlights of the taxonomy of the mite. 

Hering in Ge rmany was apparently the firs t person to discover 

Otodectes cynotis in the ear s of any host. He found the ear mites in 

the ears of a dog in 1834 and l ater (1838) published his findings, giving 
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measurements for the total length and width of the mi t e , and describing 

it superficially. Perhaps the gre a t e s t value of h i s paper is in the 

reporting of the mite and giving it a scienti f ic name, Sa rcoptes cynotis. 

In a revis ion of the genus Sarcoptes, Gervais (1841) pl aced the ear 

mite, along with other species , in a new genus Psoroptes. Although it 

is no longer included in this genus, its c l os e relationship to Psoroptes 

is evident, since it i s considered to be in the fami l y Psoroptidae. 

Lucas (1849) was apparently unaware of these publications when he 

designated the mite as Sarcoptes auricularum. Th i s name led to confus ion, 

for the mite now had two specific names, cynotis and auricularum. Both 

of these were used well into the twentieth century as species designations 

for the mite. 

With greater emphasis being placed on the taxonomy of mites after 

1850 ,. the genus Sarcoptes underwent a period of drastic revisions. It 

was split into many genera, three of which included this specific mite 

simultaneously and these are the primary concern of this discussion. 

They are Symbiotes Gerlach, 1857; Chorioptes Gervais and Van Beneden, 

1859; and Dermatophagus F~rstenburg, 1861. Each genus will be discussed 

separately in chronological order. 

Ear mites from the dog were desc r ibed and designated by Bendz (1859) 

as Symbiotes canis. A year late r a similar mite was collected by Huber 

(1860) from the cat and called S. felis. Later Pe r roncito (1882) re

ported the mite as Symbiotes ecaudatus, using the specific name given 

it by Megnin (1876), who described it as Chorioptes ecauda tus. Railliet 

and Cabiot (1892) in a review of the literature referred in their dis

cussion to the parasite as Symbiotes auricularum, and designated host 

varieties with respect to the s pecific mammal hosts. This report i ncluded 
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findings of experimental t r ansfers of the parasite between various 

species of natural hosts. These experiments later strengthened the 

observations of Vitzthum (1928) who concluded that all these ear mites 

belonged to a single species. The generic name Symbiotes was l ater 

shown to be invalid becaus e Redtenbacker in 1849 had previously used 

it as a generic name for a group of Coleoptera. 

M~gnin (1876, 1884) described the paras ite as Chorioptes ecaudatus 

and reported it as a cause of an epidemic which he called parasitic 

ot i tis of ferrets in France. This app arently was the first report of 

the ear mite from ferrets. Later Railliet (1887) described another 

case that he called acariasis in ears of ferrets; howeve r, he differed 

from Megnin by calling the paras ite Symbi otes ecaudatus. Railliet (la93) 

added to the confusion of the taxonomy of the ear mite by referring to 

the mite as Chorioptes auricularum, but in the same paper he also used 

Choriopte auriculaire, in both cas es using the host variety names des ig-

nated by Railliet and Cabiot (1892). 
'\ 

Zurn (1874) found this mite in the ears of dogs and described it as 

Dermatophagus canis. His description was good and was accompanied by 

drawings of the larva, male, and female mites; -however, one drawing of 

what he calls the young female actually appears to be a gravid deutonymph 

rather than a female. According to Railliet (1893), Hering in 1863 and 

Schirmer (his reference could not be found in the literature) al so placed 

the ear mite of the dog in this genus . 

Canestrini (1894) designated the fundam.ental taxonomic characters 

of these ear mites and erected the genus Otodectes to include all forms 

from the cat, dog, and ferret. In addition, he recognized that the 

specific n ame , cynotis, had pr iority over all existing names and included 
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in this species organisms parasitizi ng the cat and the dog. However, on 

the bas is of measurements, he r ais ed the variety furonis, which was used 

by Railliet and Cabiot (1892) for the mites of the ferret, to spec i fic 

rank. 

Allen (1924) reported he had found species of Otodectes in the ears 

of the fox in the United States in 1919. CThis appa r ently is the first 

report of the ear mite in foxes . It appears that no variety name ever 

has been given to the ear mite of foxes, even though several references 

to the mite appear in the literature. However, later mention of the 

mite is made in the periodicals from England, Germany, and Canada as 

well as from the United States. Much of the literature that has been 

written about the ear mites of foxes has appeared in popular articles 

in fur trade journals and, therefore , is not used in this study. 

Vit zthum (1928) noted the similarity in morphology be t ween O. 

furonis and Q. cynotis , and determined that the only difference was in 

length and width, and, therefore, he considered furonis to be a variety 

of Q. cynotis. 

Gi l lain (1942) in a study of ear mites of a cat in Africa found a 

variety of mites, similar to existing ones except for size, which he 

considered to be Q. cynotis var. africana. The establishment of this 

variety, however, was based on the measurements of a single male and only 

a few females collected from a single host. Since the material was limi ted 

and because it apparently has not been reported by other workers from 

Africa, the mite is probably Q. cynotis var. cati. Further support for 

this opinion is suggested by two observat i ons: first, Q. cynotis var. 

cat i was reported in Africa earlier by Hofmeys and Dutoit (1940), and 

second, the extremes of measurements of the mites show greater variations 
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in size of individual specimens of O. cynotis var. cati than in the 
' 

variety established by Gillain. 

The proper name of the m~te from ears of dogs, cats, f oxes, and 

ferre ts is Otodectes cynotis (Hering) Canes trini , 1894. The variety 

des ignation may or may not be us ed, depending upon the opinion of the 

writer. 

The _genus Otodectes is distinguished from other genera in the family 

Psoroptidae by the following combination of characters : presence of 

suckers on legs I and II of the female and on all the legs of the male, 

transverse genital opening in the female, coxal apodemes I and 11 

fused ventrally. Mites found primarily in the ear s of the dog, cat, fox, 

and ferret. 



IV • . , ANA'.I.OMY OF OTODECTES CYNOTIS 

Very few papers on the detailed anatomy of mites have been published. 

In descriptions of specific mites, most publications mention briefly 

certain anatomical structures, but do not give enough detail to establish 

a sound foundation for biological or taxonomical studies of mites as a 

whole, In Q. cynotis, the work of Vitzthum (1928) and Grandjean (1937), 

although restricted to certain phases of anatomical parts, is excellent 

and contributes much to our knowledge of anatomy. There are, however 

some conflicts as to terms applied to some parts. In this study the 

stages in the cycle are described, using modern terminology, and the 

papers of Vitzthum and Grandjean discussed. The descriptions are based 

on the study of both living and preserved material and microdissection 

was used to study both the mouthparts and integument. 

Segmentation 

Since segmentation in mites is not conspicuous, only arbitrary 

divisions can be applied to the different regions of the mite. The 

acarologist, therefore, has had to adopt new terminology because many 

terms such es head, thorax, and abdomen are not applicable to mites. 

The terminology of Vitzthum 1940 (as cited by Baker and Wharton, 1952) 

probably is the most universally used at the present time. Accordingly, 

the mite is divided into the gnathosoma or region of the mouthparts, 

propodosoma or region of the legs I and II, metapodosoma or region of legs 

III and IV, end opisthosoma or posterior region of the body. The gnatho

soma usually is set off slightly from the body proper and the remainder 
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of the mite is somet i mes ca lled the i dios oma . In anothe r method of 

showing a rbittary divisions, the t e rm "proterosoma " is used for the 

combined region of the gna thosoma and pr opodos oma while the term 

"hys teroaoma" is used fo r the poste rior region, the metapodosoma and 

opimthosoma. (See plate 2 &: 3). In t l e species of Otodectes., a definite 
1 

line of demarcation between all the divisions except the gnathosoma and 

the idiosoma is lacking. Hence the terms othe r than gnathosoma and 

idiosoma will be used only when referring to plates or location of setae. 

Integument 

The i ntegument of all motile s tages of species of Otodectes is 

composed of a hypodermis and the s clerotized or chit i nized exoskeleton 

which is striated on both the dorsum and venter of the idiosoma. The 

integument is creamy white except in areas which are heavily sclerotized 

and these vary from red to golden brown. The apodemes and marginal areas 

of the segments of the appendages have pronounced sclerotization, thus 

providing support for the attachment of muscles. Areas with thick 

sclerotin on the mite are usually referred to as plates. These pl ates 

are, for the most part, found in both the genital and anal regions. A 

punctate, propodosomal plate is p resent in all l i fe cycle stages. This 

plate on the dorsal median line i s approximately twice as long as wide 

and setae are lacking. Punctation on the plate increases progressive.~y 

in the mite from the larval to the adult life cycle stage. A smaller 

pair of plates occurs on the dorsum of al l stages of this species. These 

plates are located along either side of the base of the propodosomal 

plate. These plates are tear-drop-s haped and each be ars a long whip - li}<e 

s eta arising from the center and each usually has a small er sets located 

on the medial edge of t he plate (it may be off the plate, but always 



present). Another, the hysterosoma l plate, occurs only on the male and 

is located on the dorsal median line and extends from the level of l e gs 

III to the posterior tip of the opisthos oma . This plate is punctate, 

emarginate at the posterior end, and bell-shaped i n general outline, 

being wider at the anterior end. It differs from the propodos omal 

plate because it has a pair of setae. 

Apodemes, which are inward extensions of the integument, are 

utilized for the attachment of muscles. In the immature stages, these 

structures are associated primarily with the appendages and anal open-

ing, however, in the adult, additional apodemes ar e associated with the 

genital structures. A discussion of the gen i tal apodemes will be in-
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eluded with the reproductive system. The exoskeleton, except the apodemes 

and the propodosomal and hysterosomal plates, is stri ated. These 
/ 

striations are particularly prominent in the regi on of the genital opening 

especially the female, where they follow the curvature of the gen i tal 

opening and the internal apodemes. 

Various forms of set ae are found on the integument of the mite. The 

majority of t hese are of the simple type, which i.s considered to be the 

most primitive, however; other types are found in association with the 

genitalia, on the tarsi, and the margins of the body, especially the 

pos terior tip. Perhaps the most noticeable of these a r e the long whip-

like ones which Grandjean (1936) called "acanthoides'' and which he 

be lieved functioned as tactile organs. These setae are associated with 

tars i III and IV; however, one to three pairs of long whip-like setae 

similar to the acanthoides also are present on the pos terior tip of the 

opisthosoma . There i s a s ingle pair of whip-like setae on the margin of 

the metapodosoma tha t arise from an elevated a r e a immedi ately anterior 



to t he legs I II, and ano t her single pair on the small plate on the 

dors um . Other setae located on the venter near the median line between 

coxa I I and III occur either as one or two pairs, depending on the s t age 

o f d evel opment , and are n o t simple. Vitzthum applied the te rm "genital

taste r" t o the s e s t ruc tu res and assumed them to be rudimentary acces sory 

r e produc t ive o r gans. Simi lar setae are found on tarsi I of the mal e and 

femal e. Othe r n on -simple types of setae are located on the app endages 

and wil l be dis cus s ed in det a il with the legs. 
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In numbering the setae , those on the dorsum are represented b y 

arabic nume r als a nd t he numbering begins with the most anterior media l 

setae o f t h e a du l t mite. The same procedure is used on the venter but 

lowe r cas e lette rs are subs tituted. The marginal setae vary greatly in 

pos i t ion due t o infl u e nc e s of p reserving and mounting t echniques , h ence, 

a lthou gh i ndicat e d in the description as marg ina l, they a re l ette r e d as 

vent ra l ones . The se tae of the legs were counted and t heir location 

cons i de red, but no a ttempt was made t o numbe r them individua l ly; however, 

wh e n p oss i b le t he te rminology o f Wharton and Fuller ( 195 0 ) app li ed to 

t he se tae of the legs of chiggers i s u sed. The f o llowing plates (2, 8 , 

11 , 16, 18 & 20) give the position , s i ze , and shap e of t he s e t ae. 

Gna t hosoma 

M.lch empha sis has been p l a c ed on the p ot e n tia l t axonomic v a lue of 

the mout h par t s in s ome g roups of mite s and a few outstanding pape r s, 

Brown (1948), on the mouthpar t s of the chiggers , and Hughes (1949) and 

Gor iros s i (1950), on the mouthparts of the mes os t i gmat i c mites , a r e 

n o teworthy. Howeve r , v e ry l i ttle information has been reported on the 

mouth parts of the species of the family Psoroptidae and apparent l y n one 

on 0. cynotis. Thes e probably have been ignored because of the i r small 
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size and the difficulty in dis s ecting them. In study i ng these mouthparts 

some difficulties were encountered, but enough information was secured 

to describe their general morphology, The small size, in spite of the 

rather elaborate development, and the lack of sufficient sclerotiza tion 

made it difficult to observe the outline of the mouthparts. Perhaps the 

most frustrating situation in this study was the inconsistency in 

terminology; it appears that each person, who undertook a study of the 

mouthparts of mites, "coined" his own terminology. For my purpose, the 

! • . 
terminology of Gorirossi (1950), Wharton and Fuller (1950), and Baker and 

Wharton (1952) will be modified and used for similar anatomica l structure1 

in this study. 

The gnathosoma is easily differentiated by a distinct line of demark· 

ation between it and the ventrocephalic region of the idiosoma. A band 

of tissue of the idiosoma surrounds the region of attachment of the 

gnathosoma and forms · a camerostome or cavity in the idiosoma from which 

the gnathosoma can be extended or retracted, The general shape of the 

gnathosoma is like a cone with the broad end rounded, where it attaches 

to the body. The region of attachment is called the basi capituli and 

the narrower terminal region is the beak or rostrum. The combined region1 

of the basi capituli and beak include the mouthparts which are composed 

of the pedipalpi, the chelicerae, and some minor structures. 

The pedipalpi are situated on either side of the beak, thus forming 

the lateroventral surface of the gnathosoma . The posterior portion of 

the palpus and its coxa on either side are fused to form the base of the 

gnathosoma. Each palpus consists of three. segments, but the first one 

is formed by the fusion of the coxa, trochanter, femur, and genu which 

are immovable. This segment bears a single, simple seta near the apex 
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which may be median or lat e ral i n position . This s egment is not heavi_ly 

sclerotized but i s covered wi t h a t hin punctat e plat e. The middl e s egment 

is movable, shorte r and na rrower than t he p rox i mal segment and has 

sclerotized bars on the lateral surface and base. The barr ed area 

approaches but does not extend the length of the segment. This segment 

bears four setae, two are situated near the apex of the segment . One of 

these arises from the tip of the lateral s clerotized area and the other one 

is more medial, ari s ing from a p l ate a t the margin of the spongy area. The 

other two are located in the s ame general relative pos i tion but are at the 

base of the segment. In the s clerotized area on the dorsolateral surface, 

there are one or two s clerotin spurs or spines. These spurs are usually 

opposite the apexial setae. The arrangement of setae on this segment is 

quite constant in all the life cycle stages. The terminal segment articu-

lates with the ventral or median area of the middle segment very much like 

a thumb on a hand. This structure is a cellul ar mass capable of pulsating, 

or elongating and contracting. It is striated and has a single, simple 

sets near its base. This segment in living specimens may cover the medial 

mouthparts on the ventral surface, and since the mouthparts are directed 

downward, it appears that the structure i s sensory in function. 

The chelicerae arise from the basi capituli and the point of origin 
I\ 

is obscured dorsally by the dorsum and ventrally by the palpi and 

hypostome. Each chelicera terminates in the chela which i s composed of 

a movable ventral arm and a fixed dors al one. The movable arm is inserted 

into the base of the fixed chela. Each of the arms is sclerotized and 

tricuspid, having an apexial and two l ateral teeth. All the teeth are 

sharp except one lateral tooth on the movable arm. This atypical tooth is 

flattened and much longer than the others. (Plate S). The base of the 



chelicera is scleroti zed, devoid of set ae , and sl i ghtly punctate. 

structure is broader at the base than at t h e apex. The chelicera c 

be extended or retra cted by musc le s ext ending f r om i t into the r egj 

the pharynx post.erior to the basi capituli. 

Minor structures of the gnathos oma (See Plates 4, 5, 6 & 6A) 

Dorsal to the chelicerae is a pair of punctate triangul ar plat 

called the che liceral plates which ov erlap the chel i c e rae t o the lE 

of the chela at the apex of the beak . The basal latera l margins oj 

plates slightly overlap the pal pi. They are not e x tens ive ly sclerc 

except for a small area on the posteriomedian surface. These che l j 

pl a tes are attached to the gnathosoma and can be drawn into the can 

According to some authorities (Snodgras s, 1948) this s tructure coul 

called the tectum; however, this term should not be used because t r 

a paired structure and not a continuation of the dorsum of the i dic 

Ventral and median to the chelicerae is a projection which api: 

arises from the hypostoma and is usually called the l abrum. It is 

tensible and may be seen protruding for various degrees or it may t 

obliterated by being completely retracted. 

At a leve l slightly ventral and to either side of the labrum j 

large tube and each runs posteriorly and l a terally from the median 

in the region of the mouth to the coxa of each respective palpi anc 

forma the shape of a U on either side. Here each tube bends poste 1 

and laterally again to enter the supracoxal fos s a. In the region< 

gnathoaom.a • · these tubes are e asily observed because of the numeroue 

spine-like processes which project outward apparently from it. 

On the median line posterior to the labrum and mouth, there ii 

mu scular pharynx. It is l ocat e d at a pp r oximat e ly the base of the 
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chelicerae and from the ventral surface appears t o have the spape of a 

shield. The ante r ior end is more heavily s clerotized and the posterior 

end i s striated. The sclerotin is depos ited to fo rm transvers e bars, 
l 

resembling apodemes, each with a sligrat poste r ior bend at the lateral 

extremity. The labrum may be attached to these apodeme-like s tructures 

which may aid in the manipulation of the mouth. 

The hypos toma forms the floor of the gnathosoma and is ventral to 

the labrum. The base of the hypostoma is broad and plate-like and has 

an anterior projection in approximately the same region as t he more 

dorsal labrum. The a rea between the labrum and hypos t oma, according to 

Snodgrass (1948) forms the food canal. 

Idiosoma . .. · • . 

The idiqsoma comprises the remainder of the mite and supports the 

legs. Four pairs are present in the adult, protonymph, and usually in 

the deutonymph, and only three pairs in the larva. 

The idiosoma is usua lly sub~ovoid in shape, tapering somewhat at 

both the anterior and posterior ends . A posterior median marginal 

indentation in the male and a pair of adanal or copulatory suckers are 

located on the projecting lateral areas, giving the mite a weakl y bilobed 

appearance. The female tapers posteriorly, and the degree of tapering 

depends largely upon the presence or absence of en egg in the idiosome. 

Dorsum 

The dorso- anteri or surface has a projection which partially covers 

the gnathoaoma. This projection forms sclerotized "shoulders" in the 

region of the first pair of legs and also bears the propodos omal plate 

situated near i ts median anterior border. This plate is punctate and 

.l - - - - .. ...I - ~ 



can be found in any of the life cyc le s t ages includ i ng the ma l e and 

female, but the degree of sclerotization inc r eases wi th each advanced 

life cycle stage reaching the maximum in the adult. In the do rsal 

sclerotized area above t r ochante r 1 are found a pair of supracoxal ·· · 

glands and two pair of setae. The s econd l a r ge dorsal pla t e i n the 

mal e , the hysterostomal pl ate, has been desc ribed . 
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The arrangement of s etae is bi l a t e r a l ly symmetrical and the number 

inc reases with the progress ive stages of development . Al l of the se tae 

except setae "2" are s imple and r ange from small t o medium in s i ze . 

Unless designated othe rwise, the s et al arrangement (Pl ates 2, 8, 11, 

16 , 18&20) for all st ages is as f ollows . Se ta "l" is located either 

on or borde r ing a small pl ate whi ch is l ateral t o the base of t he 

propodosomal plat e . Set a 11 211 is on this small pla te and is long , whi p

like, and probably tactile. Seta "3" is located pos terior and lateral 

to coxa 11, near the margin of the body. Seta "4" is pos t erior and 

median to seta "3", and s e ta "5" is posterior and median t o 1eta "411 , 

both 1etae 11411 and "5" are situated at a level between l eg1 11 and 111, 

Seta 11611 11 posterior and lateral to 1eta "5" being at a l evel in line 

laterad to 1eta "4", in other words, it is s ituated at the level between 

l egs III and IV. Seta "7" i s anterior and med i an to se ta "6", and on 

the hysterosomal plate of the mal e , seta 11 811 is poste rior and med i an to 

s ets 11611 and is locat ed in the opisthos omal region of the mite. This 

seta l arrangement is the same i n both the male and f emale , but not all 

of these setae are repres ented on the immature stages. In t he deut onymph 

and protonymph, se t a 118 11
, and in the l arva , eetae "7" and 11811 a r e mis s ing. 

The dorsal marginal setae will be described with the vent r al marginal 

ones. 
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Venter 

An anus i s present in all life-cycle s tages . This aperture is 

eithe r t e rminal or subterminal in pos ition. A pair of lateral plates 

surrounds t he opening wi th t wo or three pairs of small apodemes on each 

inner ma rgin. In the male the anus i s indi s tinct because of the p r esence 

of the copulatory sucke rs and the ir scle rotized plates . The coxal 

apodemea are heavily sclerotized, especially in legs I and II, and f used 

ventrally. Other sclerotized areas are found in association with the 

reproductive system. In the males , these areas are pos terior and lateral 

to the adenal or copulatory suckers and around the aedeagus . The 

aedea.gus is conical, situated between the coxal apodemes of legs I II, 

and is surrounded, both externally and internally, by heavily s clerotized 

areas. The second structure which is apparently a reproductive one, 

consists of a pai r of adanal or copulatory suckers, which gives the male 

its weakly bilobed appearance. These suckers are retractile and are 

almost completely surrounded by sclerotized plates. There are two pai r s 

of small modified sucker-like setae (e and f), one of each pair being 

lateral to the aedeagus. These are hollow and mushroom-shaped and may 

be accessory reproductive s tructures. 

In the female the genital opening is transverse with the anterior 

lip reinforced with sclerotin. It is situat ed on the medial plane 

between legs II and III. The genital aperture and its apodemes mold 

the pattern of the pronounced st riations in this area. Internal apodemes 

are visible anterior, posterior, and lateral to the opening and two pair 

of modified sucke r-like setae simil ar in s hape to those in the male are 

pres ent, one of each on the pos t eri o-lateral margin of the aperture. No 

genital organs are vis ible in the iumature stages , but two pa.ir of 



rudimentary suckers may be seen in the deut onymph and a single pair i n 

the protonymph. 
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The male, female, and deutonymph, e ach have eight pairs of setae on 

the v~nter, however, their position varies sl i ghtly due to relat i ve 

development of the genital structures . In the mal e , Seta "a" is locat ed 

in the upper region of coxa I, s lightly anterior to the pos ition of setae 

"l II and "2" of the dors um. Seta "b" is located medial to the coxal 

apodemes of l egs III and might be considered a coxal seta. Setae "c" and 

"d" are situated medial to coxal apodemes of legs IV. Setae "e" and "f" 

are the sucker-like structures posterio-lateral to the aedeagus and seta 

"g" is located posterior to the aedeagus. Seta "h" is l ocated slightly 

anterior to the copulatory sucker. 

In the fema l e setae "a", "b", and "h" are similar in position to 

those of the male and seta "c" is located posterior to the lips of the 

genital aperture between legs II and III. Setae "d", "e", "f'', and "g" 

are slightly more anterior than those of the male, but in the same 

general order of position. The setal pattern of the deutonymph is more 

like the female than the male, that is, more anterior. In the proto

nymph only setae "a", "b", "e" , "g", and 11h 11 are present and in the 

larva only setae "a", "b" and "h" are present. 

There are seven pairs of margina l setae on the adults and nymphs. 

The posterior tip of the opisthos oma has five pairs of marginal setae 

(i, j, k, m and n) which are lateral in posit ion and appear either 

ventral or dorsal depending on the condition of the pres erved s peci mens . 

Seta "1" is whip-like, extends posteriorly from the margin of the body 

and is as long as or longer than legs III. Surrounding this seta are 

four smaller ones. Seta "j" is the most medial and slightly longer 
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t han set a "k" wh ich is l oc a t ed between "i" and "j". Lateral to se t a "i" 

are s e t ae "m" and "n" in t hat order, seta "m" being longer than "n". 

Setae "o" and "p" are l ocated ante ro-lateral to coxa III; "o" is l ong 

and arises f rom a slight ly e levat ed a rea and "p " i s s hort and a r ises 

from the s c lerot i zed reg ion of the apodeme . The lar va bea r s three pairs 

of marginal s etae, one i s on t he t i p of t he opisthos oma and two a r e above 

coxa III. 

Legs of Q. cynot i s a re l ong and slende r, but the fourth pai r i s 

shorter than t he others. Legs I V of t he mal e are l onger than t he 

corresponding legs of the female, and i n both , t he legs are cl earl y 

segmented. The deutonymph is atypic a l i n tha t the fou rth legs a re 

reduced to such an extent t hat the only evidenc e of them c ons i s t s of a 

small granular pi t associated with the poste r i o r coxal apodeme wh i ch may 

bear a single .mi nute aeta arising from its center. However, in many 

specimens even the s eta is not vi s i bl e , and it is quest i onabl e whe t her 

it is always pres ent . In the protonymph thes e legs ~re more t ypical, 

easily recognized and show s i gns of s egment ation . They have both a long 

t e rminal and a smaller subt erminal seta. The l a rva i s hexapodous. 

With the exception of l egs IV , t he t ypical l egs of the various 

stages consis t of s i x segments: c oxa, trochanter , f emur , genu or patell a , 

t ibia, and t a r sus . The pr esence of both the sucker (caruncl e or pretaraus) 

and c l aw on the apex of the tarsus as well as the distribut i on of these 
. 

on the legs , the r elative length of the pedicle or stalk , the condi tion 

of t he pedicle, whether jointed or not , are of taxonomic signif icance in 

separa~ing Q. cynotis from closely related mites of the family Psoropt i dae . 

Each segment is highly sclerot i zed espec ially along the lat eral , 



anterior and posterior margins and at the base of the larger setae. The 

remainder of the segment is usua l ly covered with a punctate plate, on 

which setae may be present or absent. 
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The coxae of the first and last two pairs of legs are usually 

continuous. Coxa II is separated by some distance from coxa III. The 

coxae of all legs are more or less immovable and attached ~o the ventral 

body wall, thus the apodemes form part of the exoskeleton. These apodemea 

usually are joined on legs I and II of the adult and usually open, on legs 

of the imnature forms. However, there is no consistency as to their 

condition in this respect. The apodemes are easy to observe on the ventral 

surface but many extensions from surface apodemes project internally into 

the mite or are on the dorsal surface of the coxa and obscured because of 

the idiosoma. The apodemes are jointed where they meet the sclerotized 

bars of the trochanter thus allowing for greater freedom of movement. 

Similar joint-like breaks in the sclerotization occur in other segments 

of the leg, but they are not as pronounced. The greatest amount of 

movement in the leg takes place at the trochanter-coxal joint. The 

trochanter may be moved at least 180 degrees in any plane. Membranes 

permit its extention and retraction. 

The setal pattern of the leg segments is quite constant within each 

stage. However, the number of setae increases with advanced stages and 

the patterns are different in the male and female. Legs I usually have 

the most complicated setal pattern, but legs II are very similar, Legs 

III end IV have a much simpler setal pattern. Since the complexities 

resulting from position, size, shape, and number are rather extensive, no 

attempt will be made to discuss them, but Plates 3, 9, 10, 12, 13, 14, 15, 

17, 19, 21 and Table 1 will provide this information. The majority of the 



setae found on the legs are conventional but t hey vary greatly in size 

from long whip-like ones of legs III and IV to the minute ones on many 

segments. 

Certain structures of the leg deserve spec i al mention because of 

their size, shape, and pos i tion. On the dorsal surface of both tarsi 

I and II, near the joint of the t i bia in adults and deutonymphs, there 

is a deep furrow : or groove in the sclerotin of the tarsal plate. This 

groove is fairl y constant in these stages, but apparently is lacking in 

the protonymph and larva. Innnediately anterior to this groove on the 

lateral margin of tarsi I of the male, female, and deutonymph there is 

a sucker-like sets which is similar in size and shape to the rudimentary 

genital suckers. On tarsi II the s e setae are replaced by a rai sed area 

bearing two simple setae, a large and a smal l one. Near the apex of the 

segment, on the dorsal surface, on genu I of the adult and nymphs and 

on genu II of the adult there is a very small set.a or microgenuale or 

famulus which was mentioned by Grandjean (1935). There is a long nude 

whip-like sets known as the mastigenulae itmnediately below on the dorso

lateral margin. Other long whip-like setae known as mast i femorala, 

mastitibiala, and mastitarsala are found on their respective segments. 

Tarsi I and II have many ordinary setae as well as s etae resembling the 

specialized ones similar to those of chiggers t hat have been discussed. 

These are the pretarsala, subtermina l a; and parasubterminala, however, 

no structures resembling spurs, which are characteristic in the chi ggers , 

could be found. 

All of the t a rsi of the male and tarsi I and II of both the female 

and immature stages terminate in claws and, in addi t ion, have a de licate 

transparent sucker-like s t ructure which has been called t he pretarsus, 
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caruncle, or sucker, which emanates from a short , non.jointed pedicle or 

stalk. The claws are curved, sclerotized, and, wi t h the exception of 

tarsi III of the male, end in a blunt point. The claw of tarsi III is 

bidentate and each tooth is bluntly pointed. Each s ucker is connected 

to the tarsus by a pedicle or stalk which arises from a pad that acts 

as a joint, allowing the sucker to bend when the mite walks. These 

suckers also have an accordian-like pleat in their stalk which permits 

them to be extended or contracted. The suckers are open at the apex 

and contain a solid structure which is continuous with two filament s 

attached to the tarsus. This entire structure is apparently sensory 

in nature. Legs III and IV of the female and III of the inmature stages 

each terminate in two whip-like setae or acanthoides but in the male the 

acanthoides attach subterminally instead of terminally to legs Ill and 

IV because of the presence of the sucker and claw. These acanthoides in 

all stages are quite frequently longer than the body of the mite. 

Supracoxal Glands and Internal Structures 

On either side of the idiosoma, between trochanter I and the 

chitinized shoulder is a thick rounded depression bordered by sclerotin, 

which according to Grandjean (1937) is the supracoxal fossa. This 

structure is present in all stages, but is more easily seen in the 

iDD11ature ones because of the lack of sclerotin. In the adults and 

deutonymphs there are two setae associated with the fossa while only one 

is seen in the protonymphs and larvae. One of the setae. is simple and 

very similar to the setae on the palpi and legs, and is usually located 

on the most anterior border of the pit. The second one project.a from 
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the sclerotinized shoulder, median to the pit, and is probably a spur 

rather than a seta. It is greatly reduced or absent in the immature ones. 
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There is a series of internal tubules or g l ands i n c l ose as soc i ation 

with this foss a . The pit apparently contains the opening of the gland or 

l arge sclerotinized tube which runs antero-medially t owa rd the mouthparts 

In addition to this gland some minute trachea- l ike tubules originat e from 

the side of the pit. These tubules have an undulating course posteriorly 

and apparently terminate at the l eve l of the anus. They are nonbranchi ng : 

have taenidea, and in some cases may terminate in a bulb-like structure. 

Although these tubul es resemb l e the trachea of insects, no air bubbles 

were observed when living mites were placed in glycerine, olive oi l , or 

lactic acid and their respiratory funct i on could not be established : 

Near coxa II there is a very long chitinized tube which Grand j ean 

also called a supracoxal gland and which Hirst, according to Grandjean, 

considered to be a trachea. It is connected by small tubules with the 

supracoxal gland of leg I and there is a small punctate plate on t he 

ventral surface (Plate 7). 

The buccal area. of the mite has been described. The pharynx is 

muscular and situated near the bas e of the gnathosoma. It is visible 

from the ventral surface of the mite as cylindrical, striated-walled 

structure arising from the region of the mouthpart s . The esophagus 

continues as a straight tube and i n living mites is filled with a coars e, 

granular material. It may be traced posteriorly to a level between legs 

II and III. In this region it becomes obscured in a l a rger mass which 

is probably the ventriculus and intes tine. 

Measurements 

Measurements have been used as a criterion to determine species in 

many kinds of an i mal l i fe. In mites the present trend is to omit 

measurement s , particularily in differentiating new species. This trend 
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seems to be a logical one for in making measu rements to determine varieties 

of O. cynotis it was evident that there i s much variat i on which even may 

be influenced by technique. However, they may be of secondary value in 

determining varieties of .Q. cynotis . These varieties will be considered 

in the discussion. An attempt was made to reduce variation by defining 

the landmarks on the mite very specifically and carefully measuring with 

a. filar micrometer. The body length included the gnathosoma as well as 

the idiosoma and the body width was measured at the widest point between 

legs II and III. To determine the size of the gnathosoma, the m.easurement 

was made through the widest area for width and this level was used as a 

base line in determining the length to the apex. It should be understood, 

however, that this is not the complete length of the gnathosoma, This 

was done because in many instances the dorsum hid the base of the 

gnathosoma. The legs were all measured from the apex of the tarsus to 

the tip of the coxal apodemes. 

Discussion 

In the papers of Vitzthum (1928) and Grandjean (1937) there are 

several points of i .nterest concerning the descriptions of anatomical 

structures. Perhaps of major interest is the basis of determination of 

sex in imnature stages. Vitzthum believed that it was possible anatomi

cally to tell male and female protonymph and deutonymphs. He used the 

degree of the development of legs IV and the presence or absence of 

adanal suckers as a basis for sex differences. He stated that these 

differences are especially evident in the deutonymph. In the male 

deutonymph, the suckers are absent and legs IV bear two terminal setae, 

while in the female, adanal · suckers are present and legs IV are greatly 

reduced and without terminal setae. Grand j ean, on the other hand believed 



that there b no way of dist.inguishing a male from a female deutonymph c 

on.1the baei• of these structures. In examining .over three hundred 

immature mites in this present study it is apparent that Grandjean 1• 

probably correct. Examination ehowed that deutonymph• with adanal 

sucker• and a single aeta for legs IV were either males or females and 

none with two setae were found. The specimens observed by Vitzthum 

which lacked the adanal suckers were probably deutonympha with the 

auck•r• r•tract•d into the body of ·the mite, Thia concluaion ia b•••d 

on th• fact that ••veral living deutonymphs were noted in which euckera 

could b• drawn into the body and became ill-defined to th• ob••rvar. 

In thb atudy, it waa concluded that legs IV of th• d•utonymph ar• 

reduced to minute aetae and occupy .the same position aa . lega IV in the 

protonymph. Thia seta is .very amall and extends upward from a granular 

area and in many cases is probably missed because of ita small aizet 

direction of projection or because it has been broken off. 

Meaaurementa indicate that male deutonymphs are amaller than female 

deutonympha and the average size of the deutonymph including both aexea, 

is •lightly larger than the average size of the male adult. Thia 

obaeTVation would have to be verified by r earing the life cycle atagea 

off the boat or in isolation chambers on the host. Neither of these 

methods waa used successfully during this study, and it can only .be 

aaaumed that this size diff erence does occur. 

ZU.rn (1874) figured a gravid female mite taken from the ear of a 

dog and identified as Dermatophagus canis which is believed to be 

aynonymua with Q. cynotis even though the apeciea of the genus De rma

topha_gua are now in the genus Chorioptes. His drawing shows the gravid 

female with pretarsi on l egs III, posterior copulatory auckera at the 
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tip of the opisthosoma, and no genital opening. Thus, this mite appears 

to be a "stage" half-way between the deutonymph the adult. Since no 

mite was found during this study which exhibited similar characters 

and since the description is different from any known mite which infests 

the dog, in either the family Sacroptidae or Psoroptidae, the drawing is 

apparently in error. 

The supracoxal glands are interesting from a discussion standpoint. 
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These glands and their accompanying tubes have been described under a 

variety of names. According to Grandjean (1937) Oudemens called them 

parastigmata while M,gnin and Troussart referred to the tubes as tracheae. 

These writers considered them to be respiratory in nature, however, 

Grandjean did not agree with this conclusion and considered them be be 

secretory in nature. Although the minute tubules leading from the pit 

are spiral-shaped and resemble the tracheae of insects, it is considered 

that Grandjean was right in that the tubes do not branch. However, I 

disagree with his statement that the tubules are solid because upon 

dissection, the tubules appeared to be full of fluid and no air bubbles 

could be detected when they were mounted in media. Furthermore, in 

tracing the larger tube forward to near the mouth, it appears to be 

connected with the digestive system and have a secretory function, 

However, there is the possibility that it may be excretory. 



V. REDESCRIPTION OF OTDD!CTES CYNOTIS (HERING, 1838) 

Genus Otodectes: A psoroptid mite without vertical setae. Legs, 
l 

propodosomal, genital, and anal regions sclerotinized or with plates. 

Mouthparts minute, chelicerae chelate, with noticeable sclerotinization. 

Legs I and II with suckers and claws in all stages, leg IV modified 

depending on sex and life-cycle stage. Legs III and IV with at least 

one long terminal or subterminal seta. 

Otodectes cynotis (Hering, 1838) 

With the characters of the genus; usually lees than 500 microns 

long, eubovoid to ovoid in shape, white to reddish in color. Idioaoma, 

with distinct shoulders, transversely striated except posteriorly where 

striations may run lengthwise. Dorsal propodosomal plate twice as long 

as wide, a pair of long whip-like setae arising from a plate near the 

propodosomal plate. Anal opening ventral and sub-terminal. Genital 

apertures in adult. Six pairs of segments in legs of adult. 

Female (Plates 8, 9&10 and Tables 1, 5, 6, 14, 20, 21& 22) 

Larger than male, posterior tip of opisthosoma not bilobed, dorsal 

hysterosomal plate absent. Setae: dorsal 8 pairs, ventral 8 pairs, 

marginal 7 pairs, and between gnathosoma and coxa I,2 pairs. Manal 

suckers absent; genital aperture ventral, median, transverse, with 

sclerotized genital apodemes, and posterior to coxa II. Legs I and II, 

with tarai claw-like, possessing short, stalked suckers, III and IV each 

terminate in two long whip-like setae, claws and suckers absent. Leg I 
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longest, II longer than III, IV very small and rud imentary. Usua l 

-
number of setae from coxa t o tibia: leg I , 0-1-1-3-2-8 ; II, 0-1-

1-3-2-8; III, 0-1-0-0-2-4; leg IV, 0-0-0-0-1-4. 

Male (Plates 11, 12, 13 and 14 and Tables 1, 3, 4, 7, 15, 20, 21 , 

& 22): Posterior tip of opisthosoma weakly bilobed, dorsal hysterosomal 

plate bell-shaped with widest portion anterior. Setae as in female. 

Adanal or copulatory suckers retractile, usual l y on either s i de of anal 

opening; aedeagus between coxal apodemes of leg III. Legs with tarsal 

claws and short stalked suckers; Leg III longest, I longer than II, IV 

very short, but not rudimentary. Legs III and IV each with two subterminal 

whip-like setae. Usual number of setae from coxa to tibia: leg I, 0-1-1-

2-2-10; II, 0-1-1-3-2-8; III, 0-1-0-0-2-3; IV, 0-0-0-0-3-5. 

Deutonymph (Pl ates 16&17 and Tab l es 1, 8, 9, 16, 20, 21 & 22) 

Smaller than female and usually smaller fhan male; posterior tip of 

opisthosoma weakly bilobed with adanal suckers. Dorsal hysterosomal pla te 

absent. Setae as in female. Legs I and II like female; III terminates in 

two long whip-like setae, claws and suckers absent; IV sometimes visible 

under high magnification. Legs I and II subequal; I usually longer, III 

approximately 2/3 length of I and II. Usual number of setae from coxa to 

tibia: I, 0-1-1-2-2-8; II, 0-1-1-2-2-7; III, o-o-o-0-(0-1)-(4-6). 

Protonymph (Plates 18&19 and Tables 1, 10, 11, 17, 20, 21& 22): 

Smaller than deutonymph, posterior tip on opisthosoma not bif obed. Dorsal 

hysterosomal plate absent. Setae: dorsal 7 pairs, ventral S pairs, 

marginal 7 pairs, and between gnathos oma and coxa I, 1 pair. Adanal 

suckers absent. Legs I and II like female; l eg III terminates in two 

long whip - like setae, claws and suckers absent; IV larger than in deuto-

nymph, segmented, terminates in one long setae. Leg I longest, II slightly 



aborter, III 2/3 as long aa II, IV l /3 as long' as III, Usual number of 

1etae from cox• to tibia: Leg I, 0-0-1-3-2-7; 11, 0-0-1-2-2-7; III 
t ' 
' -

0-0-0·0-0•4; IV, 0-0-0-0-0-2. 

Larva (Plate1 20&21 and Tables l, 12, 13, 17, 20, 21 & · 2i): 

hexapodous, 1maller than protonymph, subequal to egg, posterior t ip to 

opiathoaoma not bi l obed, no suckers; dorsal hyateros omal plate abaent. 

Setae: dorsal 6 pairs, ventral 2 pairs, marginal 3 pairs, and others 

abaent. Legs I, II, and III as in protonymph. Leg I longest, II longer 

than Ill. Usual number of setae from coxa to tibia : leg I, (0-1 )·0-1-

2-3-7, II, 0-0-1-2-2-6; 111, 0-0-0-0-1-4. 

Egg (Plate 22 and Table 19) Length: maximum 243 microna, minimum 

160 microns; width: maximum 144 microns, minimum 80 microns; average 

lengt~ 2.1 times t he width, pearl y white to transparent, usually 

flattened on one aide, sticky. Found in masses even though laid aingly. 
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Remark• concerning the redescriptions of Otodecte1 cynotis (Hering, 1838) 

The f amily Psoroptidae includes the genera Paoroptea, Choriopte1, 

Caparina and Otodectea. Of these genera, Paoropte1 1 Choriopte1 1 and 

Caparina are paraa i tes infe1ting the body of the ho1t 1 whereas Otodectes 

althouah found on the body is primarily a para1it1 of the external 

audi t ory meatus. In differentiating between th111 genera, P1oropte1 can 

be identified by the 1pecie1 havina long, 1egm1nt1d, thr11-joi nt1d 1talks 1 

the po1terior tip of the idio1oma of the male wi t h two con1picuou1 lobe• 

and 1ucker1 on 1111 I, 11, and III of the ma ~e and I, II, I II , and IV of 

-· the flmalt, Sp1ci11 of Choriopt111 Otodect11 and Capar:lna have 1hort un• 

••am•nttd 1t1lk1 and 1ucker1 on all four 1111 of t h• malt, however, 

9hortopt11 !2.• h11 1ucktr1 on 1111 1, I I , and IV of the f tmal t wh:ll t 
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female. Otodectes !2· differ from Caparina .!E.· in being found in the eara 

of dog,, cat1, foxes, and ferreta, while the latter occur on goats. 

The data given in the descriptions of the genus and species, with 

the Ulu1tration1, ·should be sufficient for the identification of the 

mite.~ J,a stated in the systematic discuasion of Otodectea there are, 

however, certain intraspecific or variety differences. Because of these 

differences the single species (Q, cynotis) has been separated into four 

varieties. These are based largely upon host specificity of the mites, 

except the variety africana, which, if valid, could be referred to as a 

geographical one. Evidence presented in a later section tends to indicate 

that host specificity does not seem very marked, at least not in the so

called varieties cants and cati. When compafi:ng specimens from one of 

these hosts species with those of another, the only apparent morphological 

difference is size. Using this as a criterion to separate the alleged 

varieties, size decreases in this order: canis, £!!.!_, africana, and 

furonia. 

To show similarities and differences between the alleged varietiea 

canis and cati,specimens were grouped according to the species of the 

host and measurements taken of certain anatomical structures. Data in 

tabular form and a diacussion on the measurements occur in the section 

on anatomy. In studying the analyses of the data concerned with these 

measurements it is noted that in all life-cycle stages, the extremes in 

aize of all stagea are greater than those given in previ ous reports. Two 

pos1ible reasons for this diacrepency may be given. One is that all the 

data in previou1 publications were based on specimens from outside the 

Unit
1

! d State• and po11 ibly a geographical difference occur•. The other 

and perhaps the more f easible explanation ii that the number of apecia•n• 



measured by t he wri t er f a r exceeds those measur ed by other workers. 

Furthe r comparis ons on the measurements of mi tes can be found i n Tabl es 

20 and 21 in the appendix. 
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VI. OIIIIVATIONS ON THI LIFI HISTOIY OF afODICTlj CYNOTIS 

In the 1tudy of •caroloay a knowleda• i1 e11enti•l of th• arowth 

and reoraani•at:lon that occur, in th• development of th• mite from the 

t:I.M th• •11 ii laid until maturity. M:lt11, in 11n1ral, pa11 throuah 

five 1ta1•• in their life h:latory: •n, larva, protonymph, deutonymph, 

and uult. There ia _no apparent aare ... nt concemina the tei,u u.11d for 

th• thr11 1 ... ture 1ta111. Th• firat ata11 ii ueually called th1 l•rva 

and ie 1a1Uy identified by it1 hexapod condition. P1n11co (1948), 

however, 1u11•1t1d that th• larv1 ahould be ca111d th• prot1ronymph. 

Th• 11concl 1t•1• vUl be referred to •• the protonymph and the thlri ,, . 

1ta11, th• deuton)'llph. Vltathua (1928) and Qrandjean (1937) called th• 

third 1ta1e the tr:ltonYIIP~, 1v1n thou1h they u11d the term larva for th• 

fir1t 1ta11. Vit•thua u11d th:l1 term b1cau11 h• cla:laad tha d1utonymph 

va1 .ai11in1 :l.n para1itic mit11. Grandjean u11d tr:l.tonymph b1c1u11 it 

va1 in 1•n1r11 u11, but adaitt1d th• term d1utonymph va1 .more loaical. 

In a p1r1onal letter to the vr:l.t1r, ltrandtunn (19,8) 1tat1d that 

in moat of th• U.t1ratur1 th• . term, tr:1.tonymph, :l.1 u11d. for the 11cond 

nymphal 1t111, and that thia term p1r1:l.1t1 :l.n 1pit1 of all the 1vid1nc1 

which :lndicat11 that tb1r1 :la no 1ucb th:l.n111 a "third nymphal 1t•1•"· 
,• 

It ii 1pp1r1nt that 1om1 vork1r1 ori1in1l ly b11i1ved that th1r1 w1r1 

thr11 n,mpha1 1t1111 oaa11ion111y in1t11d of th1 two that ar1 r1ao1nt11d, 

and p1rh1p1 . tho11 who u11 th1 '. .·t1rm today 1UU think that thil 11 tNI. 

There are. ~ov1v1r, ••• • .lt11 in whioh there :l.1 a non~f11din1 hzpop1&1 

~ta11 ~1tv11n th1 d1utonY11Ph 11\d th1 adult and l1 .01l11d the trU:onY11Ph 

i . • 
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by •ome worker•. Still others refer to thia stage aa "deutonympha 

vagrana" or migrate deutonymph. The l atte r terms are prefe rred to 

hypopua or tritonymph by .moat modern acarol ogists becauae the hypopus 

stage occur• only occasionally and it is not a necessary stage in the 

life cycle, conaequently it should not be called a tritonymph. On 

the basis of this information by Strandtmann and because the writer 

thinks that deutonymph is the more logically defined term for the second 

nymphal stage in any life history, it will be used in this discussion. 

Although the stages have been superficially desc r ibed, the complete 

life history of Q. cynotis has not been determined. Mos t of the early 

investigators dealt only with gross descriptions of the stages and had 

little interest in their biology, or deve lopment. The majorit y of the 

observations in this study of the life history were based on the ea r 

mite of the cat, but some attention was given to the mite of the dog. 

To secure the data on the life cycle of the mite, experiments both 

under laboratory conditions, studying mites placed in containers, and 

under natural conditions, putting mites in the ears of non-infested 

kittens, .were completed. The methods utilized have been ·described in 

the Method and Materials section. Four kittens which were infested were 

from a cat in which no ear mites could be found. These kittens were 

approximately five weeks old when weaned and isolated from the mother, 
r ' 

thus limiting their contact with possible infested animals. They re-

m~ined free of . ~,en; . mttes U:~til the right ear was experimentally infested 

with some taken from ·a male cat, After the mites were placed in the ear 

of · thue potential · hosts, observations were made periodically, by swabbing 

the ears, to determine the rate of development of mites and their possibl~ 

migration to the left ear which served as a control. This experiment was 



repeated on two more kittens and a dog, using mites from the same male 

cat. 

The environmental conditions under which these experiments were 

cond~ted are as follows: daily maximum temperatures ranged from 30 

to 38~ C and daily minimums from 13 to 21 ° C with the relative humidity 

varying from 50 to 90 per cent. 

4. 

The approximate time required to complete each stage in the natural 

life cycle was determined by introducing a known number of mi t es, usually 

females, into the right ear of the potential host. Valuable informa tion · 

that could not be duplicated _under laboratory conditions was collected on 

the~ apread of the parasite and growth rates in normal habitats. However, 

to verify the life cycle a number of laboratory tests were devised. These 

observations included the effects of temperature and humidity on certai n 

stages of the life cycle including the embryology, from oviposition to 

hat.ching. Other observations made in the laboratory on the life cycle 

included molting habits, movement and locomotion, and population studies 

of the mite. 

The~ of Otodectes cynotis 

Eggs were first observed within female s . They were collected from 

the cerumen in the ear of the host and from containers in which gravid 

females had been placed. When first noted, an egg was a round granular, 

shell-less mass near the posterior tip of the opisthosoma. It gradually 

assumed its mature shape and shell. When mature, the egg was located 

posterior to the genital opening on the median line of the idiosoma, but 

angling and reaching slightly across this line. With the exception of 

this constant position, little else, including the structural development, 

could be discerned because the ent ire egg was filled with a fine grainy 
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mass of embryo and yolk mat erial . Although the embryo was not clearly 

different i a t ed, the emb ryon ic head appeared to be toward t he head of the 

fema le and t h e dorsa l side u co in apposition t o the dorsum of the female. 

It appears that the female can ov iposit within two to seven days 

after it emerges from the deutonymph stage. Once oviposit i on has started, 

it apparently continues as l ong as environmental conditions remain 

favorable. However, when female mites were placed i n con tainers, ovi

position was limited to twenty-four hours. Oviposition occurs more 

r apidly during some periods of the year than others. This fluctuat i on 

suggests that there may be a definite ovulation cycle among t he mites 

which reaches the possible peak of production in t he spring ard suDDDer 

and gradually decreases to a low in t h e winter. Temperature probably 

plays the important role in this cycle. 

Immediately after oviposition, the eggs were pearly white, oblong, 

subcylindrical, with one side slightly f l attened . An opaque mass filled 

the egg. These eggs were moist, soft shelled, and very sticky when first 

deposited. The egg shell soon became hard and the stickines s caus ed it 

to adhere to the first object which it contacted in its environment. 

As a part of this environment, eggs were seen adhering to mites which 

dragged the egg until .it dried and fell off, or theoretically, until it 

hatched. The eggs also adhered to hairs in the ears of the hos t or 

occasionally to hairs on the body, especially in the a rea between the ear 

and the eye. Even though females deposited eggs singly i n petri dishes, 

they exhibited a proneness to oviposit near another egg. Many inst ances 

were noted where two or more eggs were collected from a single area and 

it was not r a re to see as many as four eggs together. Out of 330 eggs 

collected during an experiment on hatchability, 217 were found in t h i s 
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association. Further observat ions i ndicate that when swabbing the ears 

of hosts, it was not uncommon to obtain some pieces of cerumen wi th a 

hundred or more eggs adhering to it wh i le other pieces contai ned no eggs. 

In order to study adequately the embryol ogical development of the 

egg it was necessary to determine the hatchab il ity of eggs, length of 

time required for incubation, and effects of temperature and humidity 

upon development. To do this, eggs were collected pe r iodically and put 

on slides which were transferred to humidity chambers in temperature

controlled receptacles. The eggs were collected within an hour after 

oviposition and were checked periodically until they hatched. Although 

a relatively large number o·f eggs was used in making these observations, 

exact data could not be collected on all eggs because many of them 

hatched during the night or at times when observations were not feasible. 

As the ear of the host has a temperature of 38° C. and maintains a rather 

high humidity. only temperature-humidity combinations near this range 

were used. The data in Table 2 indicate that there is considerable 

variation in the time required for eggs to hatch even when the temperature 

and humidity are controlled. Hatching occurs in 24 to 102 hours with the 

mean being about 70 hours, depending on temperature. It is doubtful, 

however, if humidity is as important a factor as temperature because of 

the impermeability of the shell of the egg. Other factors such as age 

and condition of the female at oviposition may play a role in the time 

required fo·r hatching. Almost 90 per cent egg hatch occurred in some 

experiments, and the average of all was more than 50 per cent. 

The larva usually breaks the shell on the anteroventral surface 

especially in the reg i on of the mouthparts and legs I and II. The legs 

become active while the egg is intact and when the shell breaks, the 
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activity of the f irst two pairs of legs increases to free the gnathosoma 

and legs I. Legs II bec ome free s oon a fter the first and the r est of the 

body follows. Occasionally the body is not comp l e te ly freed immediately 

and the mite may carry the she l l until it drops off or the mite dies. 

Mortality of mites unde r laboratory conditions i s quit e high because of 

their inability to free themselves from the she l l under conditions of 

humidities of 90 per cent or more. Under these conditions the larvae 

were trapped in the water of condensation and died. 

Sterile eggs are opaque and white instead of having the characteristic 

clear, glossy, semi-transparent sheen of fertile eggs. Sterile eggs dry 

up and collapse in approximately five days. 

Embryology of Otodectes cynotis (Plate 22) 

Eggs used for studies on the embryonic development were collected in 

the manner described in the section on temperature and humidity. In order 

to secure permanent mounts, eggs were put on a slide, which had been 

ringed with asphaltum and transferred to a dark cabinet maintained at 

approximately 35° C. At two-hour intervals the eggs were fixed with 

glycerine or glycerine jelly, sealed with a cover glas s, and ringed with 

finger nail polish. This procedure made it poss ible to arrange specimens 

to show the sequential development of the egg. Since some eggs were 

sterile and great variation in time occurred in the development of fertile 
l 

ones, it was necessary to study five to ten eggs for each period of in-

cubation. To relate the embryological development of Q. cynotis only the 

gross anatomical characters were studied in each s tage. 

There were few detectable changes in the development of the embryo 

during the first sixteen hours . However, in al l probability a great deal 

of internal reorganization occurred because t here were change, in the 



cellular mass; grossly it was differentiat ed i nto a dark central and a 

l i ght peripheral a rea. 

The development of legs I could be identified as two small ant e ro

lateral projections after 18 hours of incubation. In 22 hours, these 

legs were more prominent and legs III were detected as similar pro

jections at the posterior end. At this time the embryonic mass was 

separated from the shell by a vitelline membrane which left a noticeabl e 

space on either end of the egg. At 24 to 28 hours of incubation the 

embryonic mass decreased in size somewhat while legs I and III increased 

in s i ze, but with little differentiation in shape. These legs continued 

to grow for several hours thereafter. Legs II appeared ventra l to and 

at the level of legs I in 28 to 34 hours. At this time the gnathosoma 
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and the anterior projection of the dorsum were visible, but not completely 

differentiated, The legs, especially I and II, were segmented in 38 hours 

and extended anteriorly, bending medially, and terminating bluntly. At 

this time the dark embryonic mass within the body, probably a food reserve, 

was smaller. The periphery of the body and appendages continued to be 

light. At this stage, 38 hours, the developing embryo exhibited a coarse 

granulated texture which increased until hatching. 

The legs were broader at 40 hours than in hatched larvae. The 

gnathosoma had increased in size although differentiation of parts was 

not evident. In 42 hours, legs I, although still visible, had begun to 

curl under the body. This was the s tage in which the setae began to 

develop. Some of the embryos exhibited two small setae at the tip of 

the opisthosoma which developed into the long whip-like setae of the 

motile stages. Becaus e of the four small setae also found in this area 

of the larva, the identity of those destined to become long had to be 
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determined in a late r stage. In 44 hours the two front pa irs of legs had 

increased their flexion and legs II I were not visible becaus e of their 

position immediately beneath the decre asing, darkened area. 

At 46 hours the legs were in the approximate pos ition of a fully 

developed embryo. They were bent so that legs I and II projected pos 

teriorly while legs III projected anteromedia lly. The anterior projection 

of the dorsum was evident and the general outline of the mouthparts could 

be detected. 

After 48 hours of incubation the legs were more typical in shape. 

The most noticeable structure in association with them was the marginal 

V-shaped sclerotin bar located between legs I and II in the r egion of the 

,shoulders and the supra coxal glands. The pair of bars was seen more 

distinct.ly during this stage than in any other period of development. 

Further development of the gnathos oma occurred between 50 and 54 hours 

and finally it res embled that of a newly-hatched larva. More areas of 

sclerotization increased on the body, e s pecially the coxal apodemes, 

while the dark central mass in the body continued to decrease in size. 

At this time the relative shape of the embryo was very similar to one 

ready to hatch. At 56 hours, most of the setae had developed and in 60 

hours the setal pattern of the legs was easily distinguished, The legs 

of the embryo showed an increase in segmentation and had the shape of 

those of the larva. Between 62 a nd 64 hours, the apodemes of the coxa 

showed further development and the acanthoides were easily recognized. 

An outline of what apparently is the anal plate was visibl e in some 

specimens. The setae we re larger and the striations of the body were 

more pronounced than in previous stages. General refinement of appendages 

and gnathosoma , and an increase in definit i on of striations and setation 
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had occurred in 64 to 70 hours . At 70 hours of incubation , the shell of 

the egg was completely filled with the mite and the t ips of the 

chelicerae were in contact with the shell . Between 70 end 76 hours the 

~ite had attained the general shape of the larva and d i d not change until 

hatching. At this stage before hatching, the mouthparts touch the shell, 

legs ere folded ventrally, and the acanthoides of legs III are crossed 

and project anteriorly from the body; the coarse granulation of the embryo 

is accentuated and the dark central mass is reduced but still visible at 

the level of coxa III; the anal opening is visible and body stria tions 

are pronounced. Eggs began to hatch in 76 hours and continued for a 

period of 15 hours. 

Even though incubation times were given, the stages of development 

should not be correlated with it because of the ext r emes in the variation 

of time necessary for development of individual eggs. 

rhe Larva (Plates 20 & 21 and Tables 12, 13, 18 & 24) 

The small hexapod larva, averages 254 microns long and 161 microns 

Jide in forms from the dog, and 235 microns long and 150 microns wide in 

those from the cat. This is approximately the same size as the egg, and 

the larva grossly resembles the egg in shape, being glossy white, and semi

transparent. Newly-hatched larvae mounted in Boyer's appeared grainy which 

nay be due to the presence of yolk material in the gut. 

Larvae appeared in one to seven days after female mites were placed in 

the ear of a potential host. At firs t these larvae were sluggish and 

noved only a short distance st a time, but after a few hours they became 

nore active and moved away from the egg shell. Legs I and II were active 

Ln locomotion while legs III we r e inact ive and projected behind the mite. 

~fter these initial movements , a quies cent period of approximately 
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twenty-four hours t e rminated t his stage. It was noted , howeve r , tha t only 

larvae isolated from the ear of the hos t and not those r e a r ed unde r labo

ratory conditions were affected. More than a hundred larvae were reared 

in the l aboratory and checked for possible emergence of the protonymph 

stage and only once was the exuvium of the larva and the living protonymph 

recovered . It is possible that either the conditions in the labora tory 

were not suitable to keep the larvae long enough for ecdysis or they 

needed to feed before molting. The latter reason appeared the most 

feasible since mites were kept in the laboratory for peri ods of time 

longer than necessary for ecdys i s to occur. 

The Protonymph (Plates 18 & 19 and Tables 10, 11,17 .'.:: 24) 

The protonymph, the first nymphal stage, is somewhat l a rger than the 

larva and averages 306 microns long and 214 microns wide in the specimens 

from the dog and 278 microns long and 184 microns wide i n those f r om the 

cat. The protonymph may be distinguished from the larva and deutonymph 

by size and the presence of a small s tub-like segmented leg IV, which is 

absent in the larva and is present, but much smaller in the deutonymph. 

Protonymphs were recovered from one to four days after the first 

larvae were observed in the ears of the experimental hosts. Observations 

showed the protonymphs to be more act i ve than the larvae, as they were 

often found on the pinna of the ear and in the area surrounding the ear, 

while this was not true for the larvae. Locomotion of the protonymph is 

similar to that of the larva since it uses only legs I and II 

The protonymphs could be kept in containers for over a week, compared 

to several days for the larva, end more advanced stages could be kept 

even longer. After the period of activity, the protonymph became quiescent 

and molted. The outline of the developi.ng deutonymphs was never observed 
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in protonymphs, therefore, mol ting app a rently occurs i n a ve ry short time. 

The exuviae of the protonymphs were f ound, but, because of their 

transparent nature, were not observed as often as those of the deutonymph. 

In a study of the exuviae that were recovered the mite appeared to have 

been released by an opening on the medi an line of the dorsum, usually 

toward the posterior tip. 

The Deutonymph (Plates 16 and 17 and Tab l es 8, 9, 16&24) 

The deutonymph, the second nymphal stage, is larger than the first, 

averag_ing 391 microns long and 268 microns wide in those f r om the dog and 

365 microns long and 251 microns wide in those from the cat. It may be 

distinguished from the other stages by its size, by leg IV, which is very 

minute (visible only under oil immersion), and presence of a pair of 

adanal suckers which project from the tip of the opisthosoma. 

Molting of the protonymph to the deutonymph took place in the 

experimental host animal in four to five days after the first appearance 

of the protonymphs. The deutonymph was active on emergence and the range 

of habitat was more extensive than that of either the larva or protonymph. 

It not only frequented the ear, but was found in the areas between the 

ear and the eye as well as other parts of the body. This and the adult 

stage are the mos t active ones; their activity apparently accounts for 

the spread of the mites to potential hosts. This potential ability to 

spread to other animals was particularly noticeable in the experimental 

animals in which only one ear was infested and in which the -0eutonymphs 

and adults were the first to migrate to the control ear, where they were 

recovered in 18 days after the initia l infestation. 

During the terminal part of this s tage, the deutonymph a ttached 

itself by its adanal sucke r s to similar suckers of the male and became 
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inactive. Movement of the appendages, however, was observed occasionally 

during the early part of this union. If they were separated manually 

during the early part of this period, the deutonymph was observed 

occasionally to search for another male, but if separated in the latter 

part of the period, it remained inactive. It was during this quiescent 

period that the deutonymphs developed into either males or females. In 

the study of the stages, it was noted that males formed unions with 

deutonymphs that had potential male characters. Therefore, it appears 

that the act is not necessarily a copulatory condition, since the deutonymph 

has no genital opening. These observations support those of Grandjean (1937 • 

who stated that apparently the deutonymph did not copulate with the male, 

but they disagree with Vitzthum (1928) who believed that copulation occurred 

during this stage. A possible function of this union is to aid the deuto

nymph in molting, although molting still is possible when the deutonymphs 

remain separated from the male throughout their development. 

The developing adult can be seen readily within the deutonymph if 

mounted in Hoyer's during the quiescent period. The gnathosoma of this 

developing adult is posterior to that of the deutonymph and legs I and 

II are folded within the idiosoma, projecting posteriorly while legs 

Ill and IV project anteriorly. The genital aperture of the female and 

the adanal copulatory suckers of the male are visible on these specimens 

and can be used to identify the sex. Even though a sex difference is 

visible in deutonymphs mounted in Hoyer's, nevertheless it is impossible 

to separate the developing sexes on this basis in living specimens. The 

duration of the deutonymph stage was two to five days in the experimental 

host, but evidence on the length of life of the deutonymph in the labo

ratory suggests that it can live much longer in this stage. In studying 



a number of exuviae of the deutonymphs, it appeared that the adults 

emerge through an opening along the median line of the dorsum. This 

opening continued to the level of legs III to meet a transverse opening 

which together form a "T" and from the tips of the cross bar parallel 

openings extend posteriorly to the margin of the body. 
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The Adult (Plates 8, 9, 10, U, 12, 13, 14&15 and Tables 3, 4, 5, 6, 14, 

15 & 24) 

The adult stage is the largest; the gravid female averages 480 

microns long and 315 ,microns wide in those from the dog and 447 microns 

long and 288 microns wide in those from the cat. It is usually larger 

than the male which averages 387 microns long and 287 microns wide i n the 

dog host and 333 microns long and 248 microns wide in the cat host. The 

female can be distinguished from other stages by size, absence of adanal 

suckers, presence of a short, visible, segmented leg IV, and a ventral, 

median, transverse genital opening; while the male can be recognized by 

being about the size of the deutonymphs, presence of adanal suckers, 

long, visible, segmented legs IV and bilobed posterior end. 

The sexually .mature male was not observed to molt and probably does 

not, because the life expectancy is shorter than the female and there 

is no expansion of the body for sex products. The female molts immediately 

after copulation, between the pubescent and the ovigerous stages. The halo 

appearance around the pubescent female which could be the future exuviae 

ia presented as evidence. The actual molting was observed on one occasion 

and took place in a few seconds, the female was active iD111ediately before 

and after this ecdysia. The exoskeleton appeared t o rupture in the same 

way as in the protonymph. The exuviae are very difficult to recognize in 

cultures and on swabs because they are extremely transparent. 
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Copulation was .not obs erved , but i t was evident that it mus t occur 

because an aede agus is p.res ent in the male. The deutonymph destined to 

become a female mol ts , and imnediat e l y after, copu l ation may occur and 

it is released then by the male to which it had been attached . It 

appears that mal es may infrequently attach to adult females since on 

one occasion, in spite of the many mites that were observed, one was 

s e en attached to a female that had a fully developed egg. 

Female mites under laboratory conditions would not oviposit for 

more than approximately 24 hour s regardless how long they lived. In 

one experiment, 24 females were isolated and observed individually every 

two hours until they died. They lived approximately 36 hours and all 

eggs , two in number, were laid during the first 12-hour period. Thi s 

limited egg production is probab l y resulted from abnormal environmental 

conditions. 

Movement and Locomotion of the mites ---
Locomotion is accomplished by using legs I and II while the hind 

legs are dragged behind and probably have a function in balance. As 

the mit e moves, the gnathosoma, including the mouthparts, are alt e rna t ely 

extended and retracted and move up and down simultaneously. These 

pecul iarities of movement i .ndicate that they probably are sensory in 

nature. The motility of the trochanter of legs I and II which allows 

extensive rotation, extention 1 and contrac tion is effected by me ans of 

a membranous j oint between it and t he immovable coxa. Muscle attachments 

extend from the body of the mite to the apodemes of the legs, det ect able 

in moving mit es. The exact origin of these mu scles of l egs I and II and 

those of legs . III are not distinc t, but apparently are at the leve l of 

t he coxa l apodemes of legs III. 



The mi t e apparently does not always use the suckers to hold onto 

the s ubstratum during locomotion, since the suckers bend at the point 

of attachment and at their accordi an-like pleat when it is placed on 

hard surfaces. When the mites were placed on as phaltum, basal media, 

or scotch tape, the imprint of the suckers could be observed on t he 

media and apparently aided. in traction. The suckers can be i nfl a ted 

and deflated as the mite moves. They are probably sensory as well as 

ambulatory in nature. 

Location of Otodectes cynot i s .2!!_ the host 
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Even though Q. cynotis is called the ear mite it does occur outs ide 

of the ear. All stages of the mite, particularly the deutonymphs and 

adults have been observed on the skin of the head of the host, espec i ally 

in the region between the ear and the eye, which is in most cats, an 

area of sparse hair. In order to determine the extent of the range of 

mites on the body of cats, six of them were brushed with a wire animal 

brush and the dust and debris examined. This material contained many 

of the exuviae of nymphs and specimens of the stages of living mites. 

These observations show that the mites are distributed over the entire 

body of the host. Further evidence for this and proof that they are not 

confined entirely to the skin was obtained by cutting hairs from pa tches 

of skin on the flanks of kittens. These hairs were examined and exuviae 

and mites were pres ent. Therefore, it is shown that they are found on 

both the skin and the hair. Since adults, deutonymphs and protonymphs 

were more numerous than larvae, i t appears t hat they are probably more 

motile. Si nce larvae were obs erve d on t he hairs and since they are not 

as motile as the othe r st ages , i t i s pr obabl e that they hatched from eggs 

depos ited there . 
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More evidence was obtained by cl ipping all of the ha i r f rom one entir1 

side of an anesthes ized ma l e cat and then trans ferring a number of mites, 

r epresent i ng all of the stages, to the flank region of the s i de that was 

clipped. The movement of these mites was studied and although the pro

gress ion was erratic, the general pattern of travel was toward the head 

and on two occasions mites were observed until they reached t he ea r of 

the host. 

Preliminary information£!!_ some other biological phenomena 

Seasonal abundance of Otodectes cynot is: Great differences in 

numbers of ear mites in cats tha t were examined were noted over a pe riod 

of three years. The maximum numbers appeared during the su1Imer when the 

temperature was warm and the minimum during the winter months. This 

seems to be substantiated by the veterinarians consulted during this 

study, many of whom s tated they received most of t he i r cases of Q. cynotis 

infestations in the spring or early summer; while others maintained that 

cases were evenly distributed throughout the year. The area in which the 

veterinarian practiced apparently explains this difference; those who 

observed a s e asonal difference were in rural communities and had mixed 

practices , whereas those who did not note a di f ference were in urban areas 

and had small ani mal practices primarily. It can be ass umed that the dogs 

and cats in urban comnuni t ies were pets and kept indoors during extremely 

cold weather. Under such conditions of warmer and more constant tempe r a

tures multiplication of mites woul d be favored . Dogs and cats in rural 

areas are usually ma intained outdoors and would be subjected to colder 

temperatures with greater fluctuations . No doubt such condi tions woul d 

a ccount for the lesser number of mites during winter and the rise in 

numbers i n spring and sunnner. 
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Sex r atio of Otodectes cynotis: Even though no total counts were 

made by swabbing the ears of the hos t s , it was apparent that the females 

outnumbered the males (Table 23). This could poss ibly be the result of 

several interacting factors such as production of a greater number of 

females, the development of some parthenogenic eggs, or possibly that 

females live longer than males. However, no s tudies were attempted 

which involved the first two conditions, but in the experiments on length 

of life in the mites the fact was established that females usually lived 

24 to 72 hours longer than the males under laboratory conditions. 

! ~ of decrease of population in Otodectes cynotis: A single 

case was observed in which there was a decrease in population of ear 

mites in five cats over a period of two years. These five cats were 

examined in the summer of 1956 and found to be heavily infes ted and when 

they were examined in the suumer of 1958 only a few mites were found. 

During this period, the cats were not treated for ear mites , ticks, or 

fleas and no explanation can be given for this decrease in population. 

Experimental transfers of Otodectes cynotis 

Although the ear mites of the dog and cat are considered to be 

varieties canis and ill!, respectively, the basis for the varieties appears 

to be poorly defined. With the exception of size, there is little, if any, 

evidence of morphological difference in the varieties of 0. fYnotis, and 

the physiological distinction between the two forms is even more vague. 

Many of the writers and veterinarians consulted have as sumed and reported 

that these ear mites can be spread eas ily from the cat to the dog and 

vice versa, in fact, many profess ional people working with these pets 

have questioned the "variety concept" in the species of Q. cynotis. Most 

of the information reported by these persons is s peculat i ve and is not 
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supported by either observations or analytica l da t a. There i s onl y one 

reference in the literature which pertains to actual laboratory experi

mentation, Railliet and Cabiot (1892), who attempted transfers from cat 

to cat, cat to dog, dog to cat, and ferret to dog. Thei r results showed 

that cat to cat and cat to dog transfers were poss ible but not always 

accomplished, but their dog to cat and ferret to dog transfers were 

entirely unsuccessful. They concluded that the mite is read i ly trans

missible from an infested individual to healthy ones of the same species, 

but more difficult from cat to dog and vice versa, and not possible 

between the ferret and dog. These results , they stated, are to be 

expected if one considers the differential in size of the par asite of the 

dog as compared with that of the cat, and the size of the mite in the dog 

as compared with that of the ferret. Since varieties in the cat and dog 

ove r lap one another in size, certain specimens taken from the cat may be 

of the same size as spe.cimens collected from the dog. They noted, 

however, tha.t the difference in size between the mite of the ferret and 

the one of the dog is always distinct and well-marked. They reasoned on 

this basis that it is easy to unders tand how specimens from the cat 

could live in the dog, but assumed that it would be difficult for specimens 

from the ferret to adapt themselves to live in the dog. Only fou r experi

mental hosts were used in thei r research. This limited number was not 

sufficient to form conclusions in rega r d to either hos t s pe c ificity or 

individual physiological variation. 

In order to determine the time r equired for Q. cynoti s to s pread 

from one animal to another, a numbe r of experiments were undertaken to 

infest the ears of laboratory animals with mites recovered from hosts. 

The methods used in these t r ans f ers were given in the section on material 



and methods. 

(1) Transfers of mites from cat to cat. 

Cerumen with mites from the ear of a naturally infested ma l e cat 

was placed in the right ear of a young female and two mature male c ats. 

A month later, the ears of these three animals were examined and the 

female and one male had mites in both ears, whereas, in the other male 

the mites were confined to the right ear. Two weeks after this exami

nation, this unilaterally infested cat was checked again and mite s were 

found in both ears. 

In another transfer, two six-week-old kittens were us ed to s ecure 

information concerning the spread of mites among kittens . Twenty-five 

eggs were placed in the right ear of e ach kitten. When t he ear s we re 

examined a week later, few mites were observed in the right ears and no 

mi t es were found in the left ones . Thirteen days after the f i r s t 

exami nation a second one was made and eggs were present. The inf ested 

ears contained cerumen, but the control ears showed very little cerumen 

and we re free of mites. An examination a month later showed the control 

ears to contain both cerumen and mites. 

(2) Transfers of mites from cat to dog. 

Two small litters of pups were used in this experiment . The first 

litter was composed of two long-eared, long-haired puppies about 10 to 

12 weeks old and the second one consisted of two short - haired, short

eared puppies and one long-haired, long-eared puppy which were eight 

weeks old. Cerumen w.ith mites and possibly eggs were transfe rred from 

an infested cat to the right ear of each of fou r puppi es and the fifth 

one was used as a cont r ol . These puppies we r e isolated i ndiv i dually for 

a month. Aft e r this inte r val of time, all the ears of the puppies we re 
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ex amined for mites. One of the short-haired pups to which a t r ans fe r had 

been made and the cont rol pup had no mites , two of the long-eared, long

haired pups and the other short-haired, short-eared pup had ear mites in 

only the right ear. Howeve r, a month later another exami nation s howed 

that both of the ears of the infested dogs had mites while the other two 

still remained negative. 

(3) Transfers of mites from dog to cat. 

Four kittens were experimentally infested with ear mites from 

naturally infested dogs by using cerumen and mites on cotton swabs. 

These kittens died of coccidiosis before any observations were made. 

The dead kittens were ex amined and two of them had a few mites in the 

ears used for the infestation, but it was not determined if these were 

the mites that had previously been placed in the ear or if the population 

had been established. 

In another experiment the right ears of two kittens about three 

months old were subjected to infes tation by us ing the cotton-swab method 

with mites from dogs experimentally infested in a previous experiment. 

After these kittens were isolated individually and examined a month later 

thriving populations of Q. cynoti s were present in the right ear of each 

kitten but no mites were found in the control ea r s. 

On the basis of these experiments and additional ones concerned with 

the life his tory work a total of 11 cats out of 11 became infested wi t h 

mites from cats, four out of five dogs were infes ted with mites from cats, 

and four out of six cats were infested with mites from dogs. This seems 

to indicate that transfers between hosts of the same species are easier 

to accomplish than transfers between different hosts . 

Unilateral infestations are very r a r e in natu r e, if reports in the 
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literature can be re lied upon. Consequently, unila t er al infes tations are 

i nt erpreted to be recent ones . It i s assumed that mites rema i n in the 

infested ear until population pressure encourages migrat i on and t hen a 

bilateral infestation occurs. On the basis of thes e experiments and 

observations made during the survey and l ife history studies, there i s 

reason to as sume that an increase of cerumen accompanies an infest at i on 

but is not necessar ily a pre r equisite for infes tation. 

Measurements of mites taken from animals infested with varieties 

other than their own showed a consistant variation. Becaus e of this 

variation it is as sumed that size can not be used t o s epar ate the varietiei 

of ear mites found i n the cat and dog. 

Gene r ations of Otodectes cynotis in relation!£. epidemiology 

The potential number of generations dur ing a period of optimum 

growth conditions is important f r om the standpoint of epidemiology . The 

actual minimum time requi r ed to complete a generation is unknown and 

pr obab l y varies considerably, because of environmental factors, such as 

temperature and humidity. The approximate time necessary to comple t e a 

generation was determined by using six hosts that were experiment ally 

infested with specific stages of the mite. These data ar e presented in 

Table 24. Larvae usually hatched in three to four days after oviposition 

and lived for one to four days before molting. The pr otonymph stage 

lasted four to five days, and the deutonymph two to f i ve days. The ages 

of the male and female under natural conditions could not be determined. 

Theoretically, the shortest l ife cycle based on experi ment al findings 

could be completed i n ten days, but in no case observed was it complet ed 

in less than 15 days. The usual time of completion varied between 18 and 
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of time under l abo r atory conditions in petri dis h hab i tats than indicated 

by these experimental infes tations. This evidence could indicate that 

these life-cycle stages probabl y live even longer on the hos t under 

certain cond i tions. 

The short duration of time to complete the life cycle s hows that 

many mites may be produced in a very limited period and t h is may be 

related to the rapid s pread. Another condition that may be rel a ted to 

the spread is the degree of confinement of the hosts. Thi s was e s pecially 

evident in the examination of hounds in which nume r ous ones we r e confined 

in sma l l kennels, for in thes e the percentage of i nfes tation was high. 

(See Table 35). 

Animals probably become infested in one of two ways . Evidence has 

been presented that the mites are capable of existing not only in the 

ear, but on the body or off the host entirely. Consequently, the mite 

can easily transfer from one host to anothe r , or f r om a contaminated 

premise to a host. The likelihood of such transfe rs should be r e lated to 

the degree of infestation of hosts. In theor y, at least, it is possible 

for the mites to be t r ansferred by other ar thropod~. Hol z (1955) was 

success ful in us ing house flies to transfer Ps or optes coumrunis (He ring) 

to rabbits and Notoedres a lepis (R. and L.) to rats . In thi s study 

stick-tight fleas, Ech idnophaga gallinac ea (Westw), and cat and dog fle as , 

Ctenocephalides f elis (Curt), and f. canis (Curt) we re capabl e of ca rrying 

both the eggs and motile stages of the ear mite. This was determi ned by 

putting fleas in a petri dis h conta i ning all stages of the mite and 

observing them. 

Many problems concerning the adequate cont r ol of Q. cynotis were 

noted during this s tudy. Mites may be destroyed or ki lled by liquids . 
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The densi t y of the liquid, howeve r , s eems to be impo r tant in this respect. 

Mites can live even when the enti r e head of a dog i s iume r s ed da ily in 

water for two weeks. By way of cont r ast, mites placed in liquids such 

as olive oil, glycerine , mi neral oil or lactic acid lived for only 

three hours, the re fore, the base used in acaric i des should be a heavy 

l iquid and the dosage ample to reach the depths of the ear of the hos t. 

In this way the time element will be reduced and the mites less likely 

to be able to leave the ear. Another reason for the us e of oil, is that 

cerumen may be dissolved and oil spreads more rapidly than wat er. Be

cause the mites are found on the entire animal, especial l y the head, 

the entire body must be treated. Because of the nature of the life 

cycle, treatments after the init i al one should be administered every 

four days for twenty days. Another precaution which should be taken into 

consideration in treatment is the environment, s ince this may be a source 

of infes tation. Control of fl i es , fleas , and ticks , which might be a 

possible avenue of spread, should also be encouraged. Owners should 

pxovide an adequate diet for their animals since it is indicated in a 

survey that dogs which were well fed and had a clean environment did not 

have as heavy infestations as ones with poore r food and ca e . To prevent 

r einfestation, mineral oil or p r escribed acaricides should be used 

periodically in the treatment of the ears. 
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VII. BEHAVIOR OF OTODECTES CYNOTIS 

Intrins i c characteristics of Q, cynot is were determined by controlled 

experiments .in the laboratory. Numerous obs ervations of the mites both 

in the laboratory and on the host ind icate that environment al factors 

have a profound effect on the activity of the mite. Thes e reactions 

were not studied exhaustively, nevertheless, the mites we re subjected 

to various conditions experimentally and data were gathered on their 

reaction to stimuli such as temperature, humidity, odor, light, and 

gravity. Since much of the i nformation was col l ected in connection wi th 

other phases of research, only the additional methods used to s tudy the 

reaction to environmental conditions will be discussed, but the re sults 

of all data concerning intrinsic characteristics will be i nc luded. 

The experiments were an aid in discovering the factors in the 

environment which constituted stimuli and how they affected the mit e . 

Each experimental condition was tested independently but, in one experi

ment a combination of temperature and humidity, was us ed to be tter unde r

stand the respons e of the mite. All life history st ages were utilized in 

these experiments. 

Temperature 

In the life his tory it is apparent that temperature plays an 

important role in the behavior of the mite. Some special e quipment had 

to be made to s tudy the reactions of the mite to tempe r ature gradations. 

The apparatus s hown in Plate 23 consisted of a piece of sheet iron one 

meter long and ten centemeters wide wrapped in Reynold's Aluminum foil, 



One end of the sheet iron was fas tened s ecurely to an electric, 

thermostatically control led heating plate se t at 45° c. , while the other 

end was placed in an insulated cabinet containing chipped ice. After 

0 
appro~imately 30 minutes, a temperature gradient ranging from 13 to 45 

C. was established. The gradient was determined by taking t .emperatures 
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at two in.ch intervals along the length of the equipment. Further readings 

were taken by placing a thermomete r in a glass tube, similar to those 

used in the actual experiment to hold the mites and comparing with the 

temperature at similar points outside the glass tube. The temperature 

within the glass tube remained approximately the same as the one re

corded on the plate. Because of this similarity all temperatures t aken 

during the actual observations on the mite s were with the bulb of the 

thermometer placed immediately adjacent to the outer sur face of the glass 

tube which rested on the sheet iron. 

After determining the temperature gradient, about 25 ear mites 

representing all the motile s tages were placed in a glass tube one meter 

long and one centimeter wide which was open at the ends. The mites 

scattered or oriented them.selves for about five minutes and then the 

tube waa placed in position on the sheet iron. At. least 30 minutes 

was required for the temperature of the tube to stabilize and. for the 

mites to reach the temperature level they preferred. 

After JO minutes, the tube was checked with a hand lens to determine 

the temperature that the various mites had selected . Afte r the counts 

were made, the tube was removed from the s heet iron and the mites were 

allowed to redistribute themselves under uniform temperature conditions 

in the tube.. It was then reve r s ed and r eplaced on the pl at e . Thia 

total p r ocedure including the revers al was repeated 21 t imes using 12 



different groups of mites . There was no clear cut r esponse to a 

specific temperatur e by any of the stages , but the majority d i s t r ibuted 

themselves at a level between 23 and 43° C., with the greates t concen

tration at 38 to 43° C. There were individuals from 19 to 45° C., but 

mites died at the higher tempe r ature without adj us ting to a lower one 

and those at the lower temperature range became i mmotile. This abs ence 

of movement to avoid extremes of temperature was not due to lack of 

mobility. For a brief period activity at the temperature extremes was 

marked. The temperature range of greatest mite concent ration with that 

of its natural environment since it wanders out of t he ear of the hos t , 

and is subjected to extremes in temperature which occur on the body of 

the host during di fferent times of the day or seasons of the year. The 

data given in table 25 provide more detailed information on the response 

of the mites to temperature. 

Other observations on mites placed in containers kep t at different 

temperatures indicated that, although 38° C. is the temperature of the 

normal habitat i n the ear of the host, the length of life could be in

creased considerably by lowering the temperature. Mites placed in a 

refrigerator at 4° C. lived for 21 days, nine days longer than similar 

mit.es living at 32° C. More detailed information on t he effect of 

temperature on the length of life is given in table 26. 

Humidity 

The humidity prefe r ence of Q. cynotis was det ermined by two methods 

(Peterson 1953) using KOH or inorganic salts to control humidi ty. The 

first test allowed the mites to make a choice between two humidities. 

This was done by fastening a glass rod to t he bottom of a petri di sh 
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into two compartments. Filter pape r s cut to fit the semi-ci rcular 

chambers were soaked in s olutions which produced two specific humidities 

and were placed on either side of the glass rod on the floor of the 

chamber. The glass rod and filter papers on either side formed a flat 

surface. This surface was covered by an intact filter paper. Under 

the conditions of the experiment it rema i ned dry throughout the test. 

By covering the chamber, an approximately constant humidity could be 

maintained in either compartment because of the intimate contact with 

the solution. This test was repeated several times using humidities 

from 50 to 90 per cent with different collections of mite s at d i fferent 

paired humidities. It was established that the mites adjusted themselves 

to a range of humidity of 50 to _90 per cent which was the upper limit 

that could be used in this experiment. These data are presented in 

table 27. 

A second series of experiments was undertaken to s how the inter-

relationships of t .emper ature and humidity upon the length of life of 

various stages of mites. The temperature in .the ears of the dogs and 

0 cats is approximately 38 C. and was used as the theoretical optimum, 

even though only slight preference was indi cated by the mites in the 

temperature experiments referred to earlier. Two temperatures , 27 and 

32, were u s ed with relative humidities ranging from 70 to 100 per cent. 

These experiments were conducted by putting mites from natur al infes -

tations in either a hanging-drop s lide or on a s l ide ringed with asphaltum 

and covered with a plastic cover glass containing minute holes. The 

slides were transferred to platforms in fingerbowl humidity chambers 

which contained the salt solutions to r egu late humidity. The finger 

bowls were aealed with a glass plate ringed with vaseline and placed in 



specific temperature cabinets . Pe r i odica l examinations of t he mites 

were made without disturbing the covers. Longevity in the sexes and 

1 ife history stages in descending order are: female, male, deutonymph, 

protonymph, and larva, the reve rse of the sequence of stages in the life 

cycle. The life span of all stages could be increased cons iderably by 

lowering the temperature . The humidity range of 70 to 85 per cent was 

optimum for any specific temperature tested. The reduction of the life 

span of the mites in humidi.ties of 90 to 100 RH. was due to the con-

densation of water droplets which trapped the mites. Humidities below 

70 per cent also reduced the life span and the wr inkling of the body 

indicated a possible deficiency of water in the tissues. Tables 28, 29, 

30 and 32 show the reaction of the mites to temperature and humi.dity. 

Odor 

To test the ability of mites to detect odor, a two-part experiment 
) 

was conducted. In the first part, a glass I -tube was used to test the 

responses of the mites to odor of cerumen of cats and dogs . Th i s tube 

was 7 um in diameter, with the stem of the "T" 5.5 cm long and the cros s 

piece 10.5 cm long. One end of the cros s pieces had cerumen from the 

cat while the other end contained cerumen from the dog. Mites from a 

cat we re int roduced into the s tem of the T - tube, which was t hen 

connected by rubber tubing to a suction apparatus on a wate r faucet. 

With this apparatus, two streams of air could be drawn at equal rates 

from the ends of the cross piece, each pass ing through one of the 

cerumen areas and mee ting at the entrance of the stem of the T-tube . 

Uniformily distributed light was furn i shed by a goose neck lamp pl aced 

above the tube. The t emperature was maintained at about 30° C. with 
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having been det ermi ned to be tol erable to t he mite . In running the 

tes t about 10 mites, representing all stages of deve lopment, were put 

at the junct i on of the stem and cross piece, from whi ch they could 

d i s tribute themselves. Thirteen tests were conducted and each was 

allowed to run for 30 minutes. Of the mites used in the 13 tests, 45 

mites congregated near the cerumen of the cat, 39 near the cerumen of 

the dog, 15 did not appear to make an ad j ustment, and 34 merely moved 

up to the stem of the tube. In a s eries of f ive additional t ests using 

cerumen at one end of the "T" only and allowing air to pas s through both 

ends, a total of 49 mites was used and 19 moved to near the ce rumen, 11 

moved to the other end of the cros s piece, 6 did not migrate, and 13 

moved up the s tem of the tube. These experiments s ugges t tha t mites 

have little r esponse to the odor of cerumen. 

The second part of the experiment consisted of placing material s 

emitting odors into a petri dish which contained mites of all life 

cycle stages. In one test, a drop of blood from a dog was put in a 

petri dish containing 50 mit es which were obse rved almost continuous l y 

for three hours to determine if they would r espond. In the r andom 

di stribution that followed, only two mites of the 50 app r oached the 

blood and neither remained in association with it for over five minutes. 

The mites also displayed a similar react i on when subjec ted to hair 

and cerumen under the same conditions. 

Light 

The response of Q. cynotis to light was dete rmined by using a petri 

dhh which was divided into equal par ts by fitting .one hal f with a hood 

of black con1truction paper so that the area was dark, whi le t he other 

half was n.ot aff ected. A beam of light from a three battery flashlight 
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directed straight down onto the center of the petri dish. This be am 

was focus ed in such a way tha t the greatest source of light was in 

the center with less er gradation of .l ight toward the periphery. Mites 

were taken directly from the ear of a cat, placed in the petri dish 

and allowed to distribute over the bottom before the experiments were 

started. The experiments were conducted in a darkened room at approxi-

mately 30° C. Four observations on approximately 40 mites in the 

containers were made at half hour intervals. After each observation 

the paper hood was placed on the opposite side of the petri dish to 

reverse the light and dark areas . The mites responded by moving toward 

the center of the light source. It was learned, however, that the half-

hour period was not long enough for the mites to complete their ad-

justments; thereafter, in simi lar experiments the time was increased 

to one hour. Three similar one-hour tests were conducted to determine 

the distribution of the mites. In each test more than 90 per cent of 

all stages of the mite were concentrated in the center of the beam of 

light. It was apparent in these tests that neither the stage of 

development nor the sex of the mite affected the orientation to light. 

Another test was undertaken to determine the reaction of mites to 

a concentrated beam of white light. Instead of dividing the petri dish 

into equal light and dark areas, the entire area, with the exception of 

a 2 cm-diameter circle, was masked with a hood of thick dark construction 

paper. The experiment was conducted in a darkened room. The petri dish 

was placed under a light source from a flash light and mite s were counted 

at the end of an hour. Over 90 per cent f th 36 it di o e m es congregate n 

the circle of the concentrated light. 

To test the r espons e of the mites to different colors of light, 
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filters were placed be tween the l i ght s ou rce and t he mit es. Green, 

purple, red, and blue wratten filters were utilized in these t ests. 

The same petri dish arena was us ed in which half of the dish was 
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darkened and the other half was not affected. Mites were placed in the 

dish and were allowed to distribute t hems elves. The t emperature and 

humidity were approximately the s ame as in the previ ous test s . Two 

observations, each after an hour i nterval , were made on different batches 

of mites , using a green filter. The il l uminated area attracted over 90 

per cent of the mites in each experiment. Similar observations were 

made using other filters. The results for the red and bl ue filters we re 

the s ame as for the green one, but it took a half hour longer for the 

purple f i lte r to produce similar results . These data are presented in 

table 32. It will be noted that all mites were not counted in each 

case as some had migrated to the top of the container. 

A second test was conducted to determine if the mites had a preference 

fo r a specific color of light. In this experiment a petri dish was divided 

into four sections each of which was illuminated by a. different color of 

light. The filters used were blue, gr een, red, and colorless glass . A 

goose neck lamp with a 60-watt bulb situated above the petri dish 'provided 

the source of light. A container of wate r was placed between this source 

of light and the petri dish to prevent a rise in temperature. The 

experim.ent, carried on in a darkened room, r an fo r an hour after which 

the number of mites in each area was recorded . To arri ve at a satisfactory 

distribution, the container with mites was placed in a refrigerator and 

when body movement stopped the mites were manually distributed evenly 

over the bottom of the container. Four tests wer e conduct ed and it was 

evident that the mites showed little preference for the color of light, 



but they di d prefer 1 i ght to dark ar ieas . The dat a are presented in 

table 33. 

Gravity 

The external auditory meatus of both cats and dogs runs vent rally 

and inwardly from the p,inna of the outer ~ ar to the middle ea.r. Since 

mites were found throughout this ear canal as well as on the p,inna and 

in some cas,es also, on the bod!y, experiments were devised to tes t the 

re·actions of the mite to gravity. Several tests, us ing about ten mites 

each, were made. The mite1s in a gl ass tube, fastened at a 90-degree 

angle, and kept at 30° C. under white light was used to determine the 

d!irection of movement of the mites at various times. The observations 

we,re1 made period:Lcally and it was apparent that mites initially exhibited 

a negat i ve geoitaxis.. However, after a period of time they moved in all 

direictions. T'he re,s,ults are presented in table 34. 
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VIII. SURVEY OF OTODECTES CYNOTIS 

In the fall of 1956, a survey which produced data on the degree of 

parasitism of the ear mite, Otodectes cynotis, in dogs and cats was 

completed. The dogs involved were in eight kennels of fox and coon 

hounds near Stillwater and Perkins, Oklahoma, in one kennel of dogs in 

Oklahoma City, and another in the Veterinary Clinic at Oklahoma State 

University. The cats were farm cats from approx imate ly the same te r ri

tories. Some of this survey work was undertaken in conjunction with a 

treatment program to test the efficacy of Dow ET-57 on mites, ticks, and 

fleas. 

The examinat i ons made in this survey supplied an opportunity to 

study the mites in their natural habitat. They also provided an 

opportunity to secure information on the specific relationships of the 

parasite and host, as well as the general condition of t h e ear of the 

host. A relatively large number of animal s was examined and the con

clusions resulting from the study corroborated much of the wor k of other 

rese archers. 

Veterinarians from Oklahoma City, Tul s a, Ponca City, and Enid, 

Oklahoma,. cooperated in collecting mites and supplied additional data 

for this study. From this information, it was apparent that e a r mites 

are definitely a serious problem to the pet owner and the vet e rinarian. 

The infestations were very difficult to control e ffic i ently, and there

fore, were of economic significance. Al t hough cats and dogs can be 

treated by veterinarians with excellent results, reinfeatation in many 
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cases takes pl ace soon after treatment, resulting probably from infested 

animals or from contaminated premises. It appears that this s ituation 

could be handled more effectively if a community rat her t han an individual 

undertook the project of treatment and control. 

The hosts were examined by swabbing both the ears with a cotton

tipped applicator; the presence of mites was ascertained with a hand 

lens or, in some cases, with an otoscope. For the study of morphology 

some of the mites were preserved in 70-per cent isopropyl alcohol . 

The m.ajority of the dogs examined were hounds . Others inc l uded 

Terriers, Cockers, Boxers, Shepherds , Beagles, Bulldogs, Manchestere, 

Great Danes, Dalmatians, Dachshunds, Scotties, Greyhounds , Chows, 

Pekingeses, Pomeranians, Pointers, Weimaranars, and mixed breeds. The 

ages of the dogs ranged from three months to ten years or more. The 

cats examined were all mongrels, and varied in age from ki ttens f ive 

weeks old to cats more than four years old. The hair coat in these 

cats was exceedingly diverse, and ranged from a short coat, like that 

of the Siamese, to an extremely long one, like that of the Persian. The 

data given in t able 34 will sumnarize the findings of the survey. 

In the Stillwater and Perkins, Oklahoma are~s, eight kennels were 

involved in this study as noted. Most of the hounds ran together 

occasionally on hunts, thus providing an excellent opportunity for 

spreading the parasites through close contact. A total of 113 hounds 

were examined and 87 of them or 77 per cent were infested. Considered 

on the basis of individual kennels, the range of incidence of infes ta

tion varied from 27 to 100 per cent. This wide range was possibly a 

result of different nutritional conditions and various degrees of 
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i ncidenc e of infe s ta t ion were sma l l and had dirt-floored pens which 

provided little chance for good s anitary practices. Fleas in the s e 

kennels were exceedingly abundant, and probab l y were involved in producing 

the extreme number of cases of mites. It is known that eggs and mites 

somet i mes stick to the fleas, and it is theoretically possible that the 

mites may be transferred by them. The dogs were given a poor di et and 

kept very thin, because it was the belief of the owners that the dogs 

would run better in this condition. The t wo kennels i n which the dogs 

had the least numbers of mites were large, and their owne r s handled their 

kennels more efficiently. These dogs had a good diet of mea t and com

mercial dog food, and were treated periodically for fleas. One of these 

kennels consisted of a pasture which the owner sprayed occasionally with 

D.D.T. and other insecticides. The other kennel was a dirt and cement

floored pen with ample room for the dogs, and included water facilities 

which enabled the owner to keep the area clean. Although the results of 

the survey indicate that there was a possible correlation between degree 

of ear mite abundance and environmental f actors, it was not feasible to 

correlate these date because the dogs were traded beck and forth end 

conditions of environment varied too drastically. 

The kennel in Oklahoma City was rather unusual in providing an 

excellent opportunity to study a number of conditions of interest i n 

the overall analysis of the problem. One person owned the kennel which 

included al l varieties and ages of dogs. Comparat i vely speaking, the 

management of the kennel was conducted efficiently, All of the dogs 

had a com:non area in which to feed and exercise, but each animal was 

given an individual sleeping area which it used. There were 134 dogs 

in the s even-acre pastu r e and 88 of them were examined; 29 dogs or 
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approximately 33 per cent had ear mites, but in no case was the infestation 

heavy. All of the dogs had been dipped periodically for fleas in a very 

strong mixture of crude oil and insecticides; but an examination revealed 

that a small number of fleas was present on many of them. Several of the 

dogs which did not have ear mites had other ear infections. These 

conditions possibly could have had their origin either in an initial 

infestation of ear mites or in the strong dip used to control the fleas. 

The 20 dogs examined at the Veterinary Clinic at Stillwater included 

those that were being used for research;-as well as some clinical pat i ents. 

Only two dogs, or 10 per cent, were found to be infested with ear mites. 

These two, probably obtained from an animal shelter, were being used for 

research. The results of the survey at the Veterinary Clinic are more in 

accordance with other previously published reports than are those obtained 

in a survey of the kennel dogs. Pullar (1946) reported an incidence of 

3.4 per cent of ear mites for dogs of Australia, Correa (1947) in Porta 

Alegre, Brazil, determined that less than 3 per cent of dogs in an 

animal shelter had mites, while Brink (1944) in Sweden found only one 

infested dog in 131 that were necropsied. All of these surveys showed 

a much lower degree of infestation than that of the Oklahoma study, in 

which 50 per cent of the dogs had Q. cynotis. 

Thirty-six cats examined in this study were either farm or alley 

cats and of these, 12 cats or 33 per cent had ear mites. No surveys of 

ear mites infestations in cats has been published apparently, but Stafford 

(1935) and Schultz (1932, 1938) estimated that 75 per cent of all cats 

had mites, and intimated that the incidence was higher in cats with long 

hair. 

Many veterinarians tell their clientele that cats spread otacariasis 
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among dogs and vice versa. The basis of this remark i s supported by an 

observation of Kaufmann and Fros t (1949), who wrote that it is probably 

that cats are a coamon source of infesta t ion o·f mites for the dog. 

This statement was based on the s ingle obs ervation that three dogs closely 

associated with infested cats had mites. The present survey shows, 

however, that cats even in close contact with infested dogs can be free of 

mites. However, since in both this study and that of Raill i et and Cabiot 

(1892) infestation of mites has been produced experimentally by trans

ferring mites between these two species of host s , i t appears that the 

facts in the spread of ear mites are not completely known . 

Turning now to unilateral infestations, the present observations as 

well as the information supplied by veterina r ians, indicate that unilateral 

infestations are exceedingly rare. In fact not a single animal examined by 

this inves tigator had a unilateral infestation. Beresford-Jones (1955) 

reported these to be rare in dogs of London; however, Kaufmann and Frost 

(1949) reported 10 per cent of the dogs what they examined had ear mites 

in only one ear. 

The general condition of the ear seems to play an important role in 

susceptibility of ear mite infestations. The re~ults of this study and 

those reported by Beresford-Jones indicate that infestations are more 

prevalent in dirty ears than clean ones . Dirty ears app arently may 

predispose them to mite infestations , or , on the other hand, their presence 

may be the predisposing factor to dirty ears. However, when suppuration of 

the ear is produced by either the ear mites or secondary infect ions the 

environment of the ear i s altered and the mites either die or migrate. 

Sex of the host is apparently not a factor in its sus ceptibility to 
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ma les than in femal es. Hi s su rvey was based on dogs f rom an animal 

shelter, dogs which had the run of the streets unt il they were cap t ured; 

it may be as sumed that males would wander more extensively and have more 

contact than females. and thus have a greater chance to become infested. 

The pres ent study was of animals confined in kennels; i n these the 

incidence of infestation among males and females was nearly equal. 

There was no indication of age resistance to mite infestations in 

dogs and cats in the current study; this information substantiates similar 

find i ngs of Beres ford-Jones, since in both surveys some of the i nfestations 

were observed in old animals. Mohr, quoted by Beresford-Jones , believed 

that age resistance existed. It appears that this problem can be 

properly elucidated only by further s tudy. 

The question of relative abundance and incidence of mites in dogs 

and cats has been raised by some investigators. Beres ford-Jone s found 

that infested dogs had fewer mites than infested cats, Pulla r (1946), 

however, in six dogs found two that had several hundred mites each, and 

three more that had at least one hundred each. The pres ent study was 

limited becaus e none of the animals was necrops ied; consequently, no 

accurate information concerning the number of mites in the e a r cou ld be 

secured. However, it appears that the number of mites in the host may 

result from envi ronmental influence rather than host species differences. 

This opinion is based on the observation that pen-mates may show gr eat 

diffe rences in the degree of infestation, varying from heavy to light, 

and even to the absence of mites. To further substantiate the conclusion, 

i t was determined that one male cat approximately four years old. even 

though hous ed with an infes ted male cat for more than a year, was ne,ve r 

found to be infested . Fi ve of six kittens of the same age which were 
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confined in a cage for a period of a ye a r had ear mites , whil e the other 

remained free. Furthermore, a f ema le cat was checked periodically for 

over a year and was free of mites; however, her litter of three kittens 

became heavily infes ted before it was five weeks old . In comparing dogs 

and cats, it was noted that dogs were as severely infested as the cats. 

Thes e observations s eemed to indicate that a certain phys iological or 

pathological condition of the ear of the host must exis t before an 

Otodectes infestation can be established. Schulz (1938) stated tha t the 

mite is quickly and easily spread from anima l to animal . Thi s may be 

true in many cases , but apparently the host must be susceptible to the 

mite before any spread, whether rapid or slow, can take place. 

Few obs ervations have been reported on the degree of susceptibility 

to infestation in relation to the breed of the host . In this study, 

however, long-ha ired and short-haired anima ls appear equally sus ceptible 

to mites and no difference in infestation was found in dogs , whe t her they 
) 

had erect or drooping ears. Pullar (1946) observed no correlation 

between breed of host and susceptibility to infestation, and found no 

cases of mites in dogs with drooping ears. He sugges ted, however, that 

since only six dogs we r e ex amined no conclusion concerning drooping or 

erect ears coul d be established. 



IX. SUMMARY 

1. A systematic study was made on Otodectes cynotis and the alleged 

four varieties. 

2. In an attempt to find a basis for the varieties canis and cati a 

detailed study of the external anatomy was made and a more complete 

description of the species prepared. 

3. A study of the life history of O. cynotis was completed under natural 

conditions using cats and dogs as experimental hosts and additional 

observations were made on the egg, larva, protonymph, deutonymph, 

and adult. Observations relative to the life history included those 

on: 

F.mbryological development of the gross anatomical structures. 

The distribution and movement of the mite on the host. 

The relative abundance of the life history stages of the mite. 

Variations in abundance of the ear mites within the ear of the 

host. 

The possible methods of spread from host to host. 

The transfer of mites from cats to dogs and vice versa. 

Treatment. 

4. The effects of such stimuli as temperature, humidity, light, odor, 

and gravity on the stages of the mite were studied. 

5. A survey of the ear mites in the dog and cat was conducted and the 

results suD'IIlarized. Additional specific conditions investigated inclu

ded the effect of hair coat, length of ears, diet, sex, age and 
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amount of cerumen on infestation . The r elative abundance of un i lateral 

infestations was also studied. 



X. CONCLUSIONS 

The study of Otodectes cynotis revealed a variation in size of the 

forms in both the cat and dog which overlaps the four alleged varieties. 

Since the literature stated that size is the only apparent means of 

differentiation between varieties and the fact that transfers were made 

of mites from a cat to a dog and from a dog to a cat, the validity of 

the variety concept is questioned. Even if the variety concept is 

maintained, the variety africana is not valid as it is based on only 

one male and a few females from a single cat and the size of these 

specimens fall within the size range of specimens collected from cats 

during this study. 

The life cycle stages are identified primarily by size, character

istics of legs IV, adanal suckers, and genital structures, but no 

morphological characters were found to determine the sex of immature 

stages. There is a difference in size, but the variations within stages 

are too great to allow for differentiation. 

The gross anatomy of all stages of the mite from both the dog and 

cat were studied in detail and an outline of the major characteristics 

prepared. The position and number of setae on the body and legs were 

determined to be fairly constant in mites of each life-cycle stage, but 

the number of setae increases progressively from the larva to the adult. 

The major ducts of the supracoxal glands have their origin slightly 

dorsal to coxa I and extend to a point near the mouth in the bas i 

capituli of the gnathosoma. These occur in other mites, but their 
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function has never been determined. It is as sumed that the major ducts 

of the suprac oxal glands are either sec retory o,r excretory in function. 

Smaller minor ducts associated with the supracoxal fossae extend from 

the glands to the level of the anal opening and end blindly. These 

ducts have taenidea and for that reason may function in respirat.ion. 

The first detailed account of the minute but complex mouthparts is 

presented. The major structures include the paired tridentate chelicerae. 

Punctate cheliceral plates cover the dorsal aspect of the gnathosoma. 

The pedipalps form the ventro-lateral margins, with the hypostome complet

ing the enclosure. Two pairs of ' rudimentary accessory genital sucker-like 

setae occur on the venter close to the genital openings of the male and 

female; similar ones were noted on the deutonymph, but only a single 

pair on the protonymph and none on the larva. A structure similar to 

these genital sucker-like setae as well as a groove in the basal portion 

of the tarsal plate is located on tarsi I of the male, female, and 

deutonymph, but these structures were not observed on the other stages. 

All stages have both an anal and propodosomal plate, but only the adults 

have genital plates, and only the male has a hysterosomal plate. In

ternally, a bulbular pharynx and a straight esop·hagus could be seen. 

The esophagus was traced to a level between legs 11 and III where it 

was obscured by other digestive structures. 

It was calculated from experimental data that the cycle could be 

completed in ten days, but in the actual experimental studies , a 

period of at least 15 days was necessary before the second genera tion 

of mites could be detected. Studies on the embryology showed a great 

variation in the incubation period of the eggs rangi ng from 24 to 101 

hours. The extremes were very rare but they present a problem in the 
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efficient control of the mite. The variation is apparently attributable 

to t emperature , but othe r factors such as humidity may influence it. 

The study of development of the l arvae showed that the l egs deve l oped 

first followed by the appearance of the anterior proj ection of t he dorsum 

and gnathos oma, then the sclerotized areas and finally the s etae. 

The study of distribution of the mites showed tha t they were no t 

confined to the ears but occurred on the skin and hair of the body of 

the host, especial l y on areas around the ears and eyes. An experiment 

with mi tes released on the rear flank of a cat indicated that they 

moved almost straight to the ear» some entering it in less than one 

hour after their release. 

A three -year study on the population of mit e s on hosts showed that 

they reached a pe ak in early su1J1111er and a low during the winter. 

Temperature probably was the primary factor influencing these population 

changes, but the possibility of an inherent factor was not excluded. A 

few more females than males usually were present in any given population. 

It was concluded that this difference could be explained by the fact that 

females live longer than males, as indicated by experimental evidence. 

Methods of spread from host to host were determined to be by direct 

contact of hosts, by arthropods carrying eggs or motile s tages of the 

mite. The dispersal by direct ~ontact is probably the most couanon. 

Mites unde r experimental conditions at room temp eratures and humidities 

cou l d be kept alive off the host for approximately two weeks, and as 

shown above, mites may wander extensively on the hos t. Flies have been 

determined to be a factor in the spread of spec i es of Ps oroptes and 

this research on O. cynotis shows that fle as are capable of carrying 

mites and eggs. 
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Transfers of these mites f r om cats t o c at s , cats to dogs , and dogs 

to cats were succes s ful and cas ts doubt on the validity of the vari e t y 

concept. It shows that the interspecies transfer is fea s ible under 

natural conditions. 

The treatment of hosts for ea r mites has been discussed. On 

theoretical grounds it is believed that a heavy oil base s hould be 

used in acaricides and that a series of treatments, of each entire 

animal, instead of a single one should be used. Control would be most 

efficient as a community enterprise. 

A s tudy of a response of .Q. cynotis to various s timuli, indicated 

that they reacted to temperature, humidity, and light. The temperatur e 

range suitable to the mites was 23 to 43° C. , and 38 to 43° was mos t 

acceptable. Relative humidities from 70 to 85 per cent were tolerated 

by the mites. Mites died from being trapped i n water droplets of 

condensation at humidities of 90 to 100 per cent and they died from 

desiccation in humidities below 70 per cent. These wide variations in 

temperature and humidity are to be expected since the mi tes may live 

out of the ear and off the hos t. 

The mites respond positively to light and in all tests most of 

them preferred light to dark areas. The response was similar to green, 

blue, red, and purple light. Authorities consider them colorblind to 

red light, but experiments conducted did not support this conclusion. 

No proof of sensitivity to odor could be secured expe r imentally 

when odors from cerumen, hair, and blood were used. Mites exhibited 

initially a negative response to gravity when trans ferred to a new 

environment, but after they are confined f or a period of time they 

moved in all directions. 



The results of the survey of ea r mites in t he dog and cat s howed 

that of 113 hounds examined nea r St illwat e r, 87 had mites, · of 88 dogs 
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of mixed breeds in Oklahoma City, 29 had mites, and of 20 dogs at t he 

Okl ahoma State University Veterinary Clinic only two had mites. Thirty

six cats were examined and 12 had ear mites. These dat a indicate a 

higher pe r cent of infestation than in most of the previous s urveys. 

No unilateral infestations were noted during the s u rvey and 

experimental findings indicate that unilateral i nfe s tations probably 

occur onl y in newly-infested animals and not in well-estab l i s hed cases. 

No correlation of infestation was evident between number of mites in 

long- or short-haired dogs or long- or short-eared dogs. A poss ible 

correlation between proper diet and sanitary practices and mite in

festations was noted but because of the trading of the dogs among the 

owners exact data could not be collected. 

No difference in the degree of i nfestation was observed in male 

and female hosts. This finding was contrary to some report s in the 

lite rature, however, the fact that dogs examined in this s urvey were 

usually confined in groups, whereas those us ed i n other surveys we re 

animals that had the run of the terrain, could accoun t for this 

difference. 

The literature indicates that a possible age resistance to 

O. cynotis among animals exists, but findings in this survey did not 

support this assumption since old as well as young animals were found 

to be heavily infested. It is thought that res istance is a response 

of the individual animal rather than age resistance. 

It was determined that cerumen increased in the ea r of the host a s 

soon as the mites had established themselves , and that it is not 
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necessarily a predisposing factor in i nfestation. As evidenc e to support 

this conclusion potential hosts infested in one ear only had more cerumen 

than the uninfested one and onl~ when the latter ear became infested did 

any amount of cerumen appear. 
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TABLE 1 

A COMPARISON OF THE _CHAETOTAXY OF THE LIFE CYCLE 
STAGES OF Otodectes cynot i s 

Setal posit ion male female deutonymph protonymph 

Body: 
Dorsum 8 8 7-8 7 
Venter 8 8 8 5 
Marginal 7 7 7 7 

Legs I 
Tarsus 10 8 8 7 
Tibia 2 2 2 2 
Genu 3 3 2-3 3 
Femur 1 1 1 1 
Trochanter 1 1 1 0 
Cox a 0 0 0 0 

Legs II 
Tarsus 8 8 7 1 
Tibia 2 2 2 2 
Genu 3 3 2 2 
Femur 1 1 1 1 
Trochanter 1 1 1 0 
Cox a 0 0 0 0 

Legs III 
Tarsus 3 4 4-6 4-5 
Tibia 2 2 0-1 0-1 
Genu 0 0 0 0 
Femur 0 0 1 0 
Trochanter 1 1 0 0 
Cox a 0 0 0 0 

Legs IV 
Tarsus 3-5 4-6 2 
Tibia 2-3 1 0-1 
Genu 0 0 0 
Femur 0 0 0 
Trochanter 0 0 0 
Cox a 0 0 0 

92 

larva 

6 
2 
3 

7 
2-3 

2 
1 
0 
0 

6 
2 
2 
1 
0 
0 

4 
1 
0 
0 
0 
0 



TABLE 2 

EFFECT OF TEMPERATURE AND HUMIDITY ON THE VIABILITY 

AND INCUBATION PERIOD OF Otodectes cynotis 

Number of eggs per Temperature Humidity Number of Per cent of Average incubation 
individual test in °c. eggs hatched hatch in hours 

330 38 room 149 45 45 

76 38 100 64 84 69 

18 38 100 13 72 70 

49 38 90 27 55 61 

26 38 90 20 76 60 

19 38 80 14 74 58 

18 38 80 14 77 58 

10 32 90 6 60 95 

14 32 room 10 71 84 

Extremes in 
incubation 
in hours 

24-76 

45-97 

46-87 

43-78 

43-77 

48-73 

48-73 

90-102 

76-91 

IO w 
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MEASUREMENTS OF PARTS OF THE ADULT MALE 

Otodectes cynotis FROM THE CAT 

Anatomical Number of Average of part Range of size 
part specimens in microns in microns 

Body (total): 
length 52 333.0 225.0-387.0 
width 52 248.0 171.0-297.0 

Gnathosoma: 
length 10 63 . 0 53.0-69.0 
width 10 58 . 0 53 . 0-69 . 0 

Legs (length): 
I 10 298.0 291. 0-307. 0 

II 10 274.0 250. 0-291. 0 
III 10 312.0 302. 0-322. 0 

IV 10 195.0 187. 0-203. 0 

MEASUREMENTS OF PARTS OF THE ADULT MALE 

Otodectee cynotis FROM THE DOG 

Anatomical Number of Average of part Range of size 
part specimens in microns in microns 

Body (total): 
length 75 387.0 270 . 0-414.0 
width 75 287.0 180 . 0-333.0 

Gnathosoma: 
length 10 63.0 54.0-68.0 
width 10 60.0 52.0-64.0 

Legs (length): 
I 10 325.0 302.0-354.0 

II 10 303 . 0 270.0-317.0 
III 10 339.0 322.0-364.0 

IV 10 209.0 198.0-229.0 
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TABLE 5 

MEASUREMENTS OF PARTS OF THE ADULT FEMALE 

Otodectes cynotis FROM THE CAT 

Anatomical Number of Average of part Range of size 
part specimens in microns in microns 

Body: 
length 17 447.0 396.0-495.0 
width 17 288.0 234.0-342.0 

Gnathosoma: 
length 10 76.0 71. 0-83. 0 
width 10 73.0 64.0-83.0 

Legs (length): 
l 10 294.0 276.0-302.0 

II 10 272.0 260. 0-291. 0 
III 10 213.0 203.0-224.0 

IV 10 97.0 78. 0-114. 0 

TABLE 6 

MEASUREMENTS OF PARTS OF THE ADULT FEMALE 

Otodectes cynotis FROM THE DOG 

Anatomical Number of Average of part Range of size 
part specimens in microns in microns 

Body: 
length 22 480.0 414.0-540.0 
width 22 315.0 261. 0-369. 0 

Gnathosoma: 
length 10 73.0 61.0-78.0 
width 10 67.0 62.0-70.0 

Legs (1 ength): 
I 10 316.0 302.0-348.0 

II 10 289.0 280.0-312.0 
III 10 231.0 218. 0-250. 0 

IV 10 100.0 94.0-120.0 



TABLE 7 

A. COMPARISON OF THE WIDTH AND LENGTH OF COXA. l 

OF Otodectes cynotis FROM THE DOG AND CAT 

Host and Sex Number of Width Length Ratio 
Specimens Maximum Minimum Average Maximum Minimum Average Maximum Minimum Average 

Female: 

from dog 10 81 69 75 115 83 96 1.47 1.03 1. 28 

from cat 10 74 58 66 101 71 86 1.56 1.15 1.30 

Male: 

from dog 10 74 62 68 97 85 92 1.44 1.30 1.36 

from cat 10 74 58 66 106 81 92 1.57 1.27 1.40 

~ 



TABLE 8 

MEASUREMENTS OF PARTS OF THE DEUTONYMPH 

OF Otodectes cynotis FROM THE CAT 

Anatomical Number of Average of part 
parts specimens in microns 

Body (total): 
length 18 365.0 
width 18 251. 0 

Gnathosoma: 
length 18 57.0 
width 18 54.0 

Legs (length): 
I 18 188.0 

II 18 183. 0 
III 18 115. 0 

IV (1) 

(1) Not measured 

TABLE 9 

MEASUREMENTS OF PARTS OF THE DEUTONYMPH 

OF Otodectes cynotis FROM THE DOG 

Anatomical Number of Average of part 
parts specimens in microns 

Body (total): 
length 11 391. 0 
width 11 268.0 

Gnathosoma: 
length 11 63.0 
width 11 60.0 

Legs (length): 
I 11 218.0 

II 11 199.0 
III 11 123.0 

IV (1) 

(1) Not measured 
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Range of size 
in microns 

291.0-437.0 
198.0-312.0 

53.0-62.0 
48.0-60.0 

177.0-218.0 
156.0-218.0 
104. 0-125. 0 

Range of size 
in microns 

354.0-447.0 
250. 0-322. 0 

55.0-69.0 
55.0-64.0 

177. 0-250. 0 
156.0-229.0 
114. 0-135. 0 
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TABLE 10 

MEASUREMENTS OF PARTS OF THE PROTONYMPH 

OF Otodectes cynotis FROM THE CAT 

Anatomical Number of Average of part Range of s ize 
parts specimens in microns in microns 

Body (total): 
length 15 278.0 250.0-322.0 
width 15 184.0 166.0-218.0 

Gnathosoma: 
length 15 51. 0 48.0-55.0 
width 15 49 . 0 46. 0-51. 0 

Legs (length) : 
I 15 175.0 156.0-198.0 

II 15 162.0 146. 0-177. 0 
III 15 104.0 89 . 0-114. 0 

IV 15 30.0 28.0-35.0 

TABLE 11 

MEASUREMENTS OF PARTS OF THE PROTONYMPH 

OF Otodectes cynotis FROM THE DOG 

Anatomical Number of Average of _part Range of size 
parts specimens in microns in microns 

Body (total): 
length 10 306. 0 270.0-364.0 
width 10 214.0 166.0-284.0 

Gnathosoma: 
length 10 54.0 48.0-58.0 
width 10 50.0 46.0-53.0 

Legs (length): 
I 10 191. 0 177 . 0- 21 8 . 0 

II 10 180.0 146.0-208.0 
III 10 114. 0 104. 0-125. 0 

IV 10 30.0 29.0-32.0 
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TABLE 12 

MEASUREMENTS OF PARTS OF THE LARVA OF 

Otodectes cynotis FROM THE CAT 

Anatomical Number of Average of part Range of size 
parts specimens in microns in microns 

Body (total): 
length 17 235.0 198. 0-291. 0 
width 17 150.0 125. 0-197. 0 

Gnathosoma: 
length 17 42.0 31. 0-52. 0 
width 17 38.0 31. 0-41. 0 

Legs (length): 
I 17 145.0 125. 0-156. 0 

II 17 133.0 114. 0-146. 0 
Ill 17 89.0 83 . 0-94. 0 

TABLE 13 

MEASUREMENTS OF PARTS OF THE LARVA. OF 

Otodectes cynotis FROM THE CAT 

Anatomical Number of A~erage of part Range of size 
parts specimens in microns in microns 

Body (total): 
length 20 254.0 208. 0-322. 0 
width 20 161.0 125.0-218.0 

Gnathosoma: 
length 20 44.0 41. 0-48. 0 
width 20 41.0 39.0-44.0 

Legs (length): 
I 20 159.0 135.0-178.0 

II 20 136.0 114. 0-166. 0 
III 20 93.0 83.0-104.0 
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TABLE 14 

MEASUREMENTS OF PARTS OF THE ADULT FEMALE FROM DOGS EXPERIMENTALLY 

INFESTED WITH Otodectes cynotis FROM CATS 

Anatomical Number of Average of part Range of size 
parts specimens in microns in microns 

Body (total) : 
length 10 446.0 395.0-486.0 
width 10 293.0 252.0-324 . 0 

Gnathosoma: 
length 10 72.0 62.0-78.0 
width 10 67. 0 62.0-70.0 

Legs (length): 
I 10 269.0 252.0-288.0 

II 10 254.0 234.0-270 . 0 
III 10 194.0 180.0-216.0 

IV 10 86 . 0 78.0-90.0 

TABLE 15 

MEASUREMENTS OF PARTS OF THE ADULT MALE FROM DOGS EXPERIMENTALLY 

INFESTED WITH Otodectes cynotis FROM CATS 

Anatomical Number of Average of part Range of s ize 
parts specimens in microns in microns 

Body (total): 
length 10 344.0 322.0-364.0 
width 10 255.0 234.0-288.0 

Gnathosoma: 
length 10 60.0 53.0-65.0 
width 10 56.0 53.0-62.0 

Legs (length): 
I 10 259.0 218.0-288 . 0 

II 10 244.0 208.0-270.0 
III 10 285.0 270.0-306.0 

IV 10 170.0 162.0-180.0 
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TABLE 16 

MEASURFMENTS OF PARTS OF THE DEUTONYMPH FROM DOOS EXPERIMENTALLY 

INFESTED WI TH Otodectes cynotis FROM CA'IS 

I 
.Ana tomical Number of .Avera ge of parts Ra ng e of Size 

parts specimens i n mi crons in microns 

Body (total), 
length 10 343.0 302.0-378.o 
width 10 239.0 198.0-270.0 

Gnathosoma: 
length 10 55.o 4.5.o-60.o 
width 10 53.0 49.o-58.o 

Legs (length): 
I 10 203.0 180.0-218.0 

II 10 190.0 162.0-208.0 
III 10 11s.o 107.0-12.5.0 
IV (1) 

(1} No t measured 

TABLE 17 

MEASUREMENTS OF PAR'IS OF THE PROTONYMPH FROM DOOS EXPERIMENTALLY 

INFESTED WI TH Otodectes cyno t is FROM CATS 

.Anatomical Number of' Average of parts Range of Size 
parts specimens i.n microns in microns 

Body (total): 
length 10 265.o 216.0-306.0 
width 10 180.0 144.0-216.0 

Gnathosoma: 
length 10 45 .0 41.0-53.0 
width 10 45 .o 41.0-57.0 

Legs (length): 
I 10 161.0 1LL.o-180.o 

II 10 157 .0 144.0-180.0 
III 10 99.0 86.0-115.o 
IV 10 28.0 28.0-32.0 



T.IIBLE 18 

MEASUREMENTS OF PARTS OF THE LARVA FROM DOGS EXPERIMENTALLY 

INFESTED WITH Otodectes cynotis FROM CATS 

Anatomical Number of Average of parts Range of size 
parts specimens in microns in microns 

Body (total): 
length 10 211. 0 180.0-252.0 
width 10 141. 0 114. 0-180. 0 

Gnathosoma: 
length 10 40.0 37.0-45.0 
width 10 37.0 33 .0-41.0 

Legs (length): 
I 10 132. 0 108. 0-144. 0 

II 10 116. 0 90. 0-144.0 
III 10 82.0 72.0-90.0 
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TABLE 19 

COMPARISON OF SIZE OF THE EGGS OF Otodectes cynotis 

FROM THE DOG AND CAT 

Type of Number of Average size Range of size 
host specimens in microns in microns 

Dog (1) 
length 22 204.0 189.0-243.0 
width 22 107. 0 90.0-144.0 

Dog (2) 
length 10 198.0 198.0-198.0 
width 10 101. 0 90.0-108.0 

Cat (1) 
length 17 192.0 162.0-216.0 
width 17 101 . 0 81. 0-126. 0 

Cat (3) 
length 22 206. 0 198.0-218.0 
width 22 97. 0 83. 0-114 . 0 

(1) Eggs measured wi thin the gravid female 
(2) Eggs laid by mites collected from dogs experiment a lly infested with 

mites from the cat 
(3) Eggs laid by the mite 
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TABLE 20 

A. COMPARISON OF MEASUREMENTS OF LENGTH AND WIDTH OF SPECI MENS OF 

Otodectes cynotis COLLECTED DURING THIS STUDY WITH SPECIMENS 

OF DESIGNATED VARIETIES COLLECTED BY OTHER WORKERS 

Length Width 
Variety and Investigator Max. Min . Aver. Max. Min. 

stage 

Male: 
can is Tonn 414 270 387 333 180 
can is Railliet 380 350 280 250 
can is Gil lain 380 350 280 250 
cati Tonn 387 225 333 297 171 
cati Railliet 350 320 250 230 
cati Gil lain 350 320 250 230 
furonis Canestrini 340 270 210 210 
furonis Ra ill iet 3,40 270 250 210 
furonis Gill a in 340 270 250 210 
africana Gil lain 240 240 240 180 180 
(1) Canestrini 420 380 310 290 
(1) Perroncito 300 300 300 200 200 
(1) Megnin 300 300 300 200 200 

Female: 
canis (2) Tonn 540 414 480 369 261 
can is (3) Tonn 558 414 487 387 206 
can is (2) Railliet 530 460 350 280 
canis (3) Railliet 380 340 260 210 
cati (2) Tonn 495 396 447 234 342 
cati (3) Tonn 495 360 426 351 198 
cati (2) Railliet 480 430 290 260 
cati (3) Railliet 360 310 250 200 
furonis (2) Railliet 450 380 280 240 
furonis (3) Raill iet 330 300 230 180 
furonis Canestrini 450 380 280 240 
africana Gil lain 350 300 220 200 
(1) Canestrini 450 420 300 260 
(1) Perroncito 450 250 
(1) (2) Megnin 450 250 
(1) (3) Megnin 280 180 

Deutonymph: 
can is Tonn 447 354 391 322 250 
cati Tonn 437 291 365 312 198 
(1) Megnin 280 180 

Aver 

287 

248 

210 

180 

200 
200 

315 
322 

288 
283 

268 
251 



TABLE 2G (CONTINUED) 

Length 
Variety and Inves tigator Max . Min. Aver. 

stage 

Protonymph: 
can is Tonn 364 270 306 
cati Tonn 322 250 278 

Larva: 
can is Tonn 322 208 254 
cati Tonn 291 198 235 
(1) Megnin 280 180 

Egg: 
can is Tonn 243 189 204 
can is Railliet 210 200 
cati (4) Tonn 218 198 206 
cati (5) Tonn 216 162 192 
cati Railliet 190 160 
furonis Railliet 200 160 
(1) Megnin 180 
(1) Perroncito 180 

Measurement not available 
(1) No specific variety mentioned in publication 
(2) Gravid female 
(3) Callow female 
(4) Egg measured after oviposition 
(5) Egg measured before oviposition 
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Width 
Max. Min. Aver. 

284 166 214 
218 166 184 

218 125 161 
197 125 150 
180 120 

144 90 107 
120 91 
114 83 97 
126 81 101 
120 80 
120 80 

80 
80 
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TABLE 21 

A. COMPARISON OF RATIOS OF WIDTH TO LENGTH OF SPECIMENS OF Otodectes 

cynotis COLLECTED DURING THIS STUDY WITH SPECIMENS OF 

DESIGNATED VARIETIES COLLECTED BY OTHER WORKERS 

Variety and Investigator Ratio of width to len&th 
stage Maximum Minimum Average 

Male: 
can is Tonn 1 to 1.24 1 to 1.50 1 to 1. 35 
can is Railliet 1 to 1.40 1 to 1.30 
cati Tonn 1 to 1.59 l to 1. 20 1 to 1.33 
cati Railliet 1 to 1.40 1 to 1.39 
africana Gillian 1 to 1.33 
furonis Canestrini 1 to 1.28 
furonis Railliet 1 to 1.36 1 to 1. 28 
(1) Megnin 1 to 1. 50 
(1) Canestrini 1 to 1. 35 1 to 1. 32 

Gravid Female: 
can is Tonn 1 to 1. 65 1 to 1.39 1 to 1.52 
can is Railliet 1 to 1.64 1 to 1.51 
cati Tonn 1 to 1. 70 1 to 1.42 1 to 1. 56 
cati Railli.et 1 to 1. 65 1 to 1. 65 
africana Gillian 1 to 1.59 1 to 1.50 
furonis Canestrini 1 to 1. 60 1 to 1.58 
furonis Railliet 1 to 1.60 1 to 1.58 
(1) Megnin I to 1.50 

(1) Canestrini 1 to 1.61 1 to 1.50 

Callow Female: 
canis Tonn 1 to 2.27 1 to 1.30 1 to 1.51 

can is Railliet 1 to 1.61 1 to 1.46 

cati Tonn 1 to 1. 76 1 to 1.24 1 to 1.50 

cati Railliet 1 to 1.55 1 to 1.44 

furonis Railliet 1 to 1.66 1 to 1.43 

(1) Megnin 1 to 1.55 

Egg: 
can is Tonn 1 to 2.30 1 to 1.52 1 to 1.90 

can is Railliet 1 to 2.22 1 to 1. 75 

cati Tonn 1 to 2.18 l to 1.50 1 to 1.90 

cati Railliet 1 to 2.00 1 to 1. 59 

furonis Railliet 1 to 2.00 1 to 1.66 

(1) Megnin l to 2.25 

No information given i n public ation to determine the ratio 

(1) No specific variety mentioned in publication 



TABLE 22 

STllJCTUIES IMPORIANT IN DISTINGUISHING THE LIFE CYCLE STAGES OF Otodectes cynoti~ 

Structure 

Stage Pretarsi Legs IV Adanal suckers Acanthoides Genital structures Accessory Hysterosomal 
genital plate 
suckers 

Male all legs extend present subterminal, aedeagus 2 pair present 
posterior legs III and 

from body, IV 
seeented 

Female I and II usually absent terminal, ventral, 2 pair absent 
does not legs Ill and medial 

extend post. IV transverse 
from body, genital 
seeented oeening 

Deutonymph I and II granular present terminal, absent 2 pair absent 
area legs Ill 

Protonymph i and II stub-like, absent terminal, absent 1 pair al>sent 
very small, legs III 
segmented 

-Larva I and -II absent absent terminal, absent absent absent 
legs III 

t-
r, 
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TABLE 23 

THE VARIATION IN THE NUMBER. OF. INDIVIDUALS OF EACH STAGE 

OF Otodectes cynotis COLLECTED FROM INDIVIDUAL 

HOSTS BY A UNIFORM SWAB 

Host Female Male Inmature* Tota l of all 
No. Total Per cent Total Per cent Total Per cent the stages 

1 11 . 35 9 29 12 36 31 

2 20 30 15 24 30 46 65 

3 8 27 4 13 18 60 30 

4 9 20 7 16 28 64 44 

5 0 0 0 0 2 100 2 

6 5 33 1 7 9 60 15 

7 1 33 0 0 2 67 3 

8 s 42 2 16 5 42 12 

9 17 20 11 12 61 68 89 

10 9 27 5 15 19 58 33 

Total 65 22 43 15 185 63 293 

*Includes all immature stages 
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TABLE 24 

TH! TIME INTERVAL !LAPSED BETWEEN THE INTRODUCTION OF MITES 

INTO EXPERIMENTAL HOSTS AND TH! RECOVERY OF THI 

STAGES .OF THE LIFE CYCLE 

' 
Hoat Stas• of mite Time ela2aed in d•I• 

number introduced in Larva Protonymph D.eutonymph Adult 
ear of host 

1. female 7 7 12 18 

2. female 7 12 12 15 

3. female 7 8 20 

4. female 6 8 15 18 

5. deutonym.ph 8 18 8 

6. deutonym.ph 12 13 12 

7. larva 12 14 

Stage not recovered or no· record could be kept -



TABLE 25 

THE RESPONSE OF Otodectes cynotis CONFINED IN GLASS TUBING 

HAVING A TEMPERATURE RANGE FROM 19 TO 45° CENTIGRADE 

Temperature in Number 
Centigrade Larva Nymphs Adult 

45 1 6 9 
44 0 0 0 
43 4 1 6 
42 13 6 19 
41 5 8 14 
40 0 4 10 
39 3 9 10 
38 3 3 2 
37 0 0 0 
36 1 0 2 
35 5 2 4 
34 1 3 7 
33 2 0 3 
32 1 1 2 
31 0 0 3 
30 3 4 5 
29 10 7 5 
28 2 3 7 
27 4 8 9 
26 2 1 6 
25 3 0 3 
24 1 0 0 
23 5 3 9 
22 1 0 0 
21 0 0 0 
20 1 0 0 
19 4 3 3 

(1) Inactive 
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Total 

16 (1) 
0 

11 
38 
27 
14 
22 

8 
0 
3 

11 
11 

5 
4 
3 

12 
22 
12 
21 

9 
6 
1 

17 
1 
0 
1 (1) 

10 (1) 



TABLE 26 

THE EFFECT OF VARIOUS TEMPERATURES ON LENGTH OF LIFE 

OF THE STAGES .OF Otodectes cynotis* 

Stage 38°c. 

Female 9 

Male 7 

Deutonymph 4 

Protonymph 4 

Larva 3 

* Humidity was .not controlled 
(1) Not recorded 

Length of life in days of mieta 
various temperatures (2) 

32°c. 

12 

8 

6 

6 

4 

(2) The day the last mite of the group died 

111 

at 

· 4°c. 

21 

16 

(1) 

(1) 

(1) 



TABLE 27 

THE DISTRIBUTION OF Otodectes cynotis IN PETRI DISHES WHEN GIVEN 

A CHOICE OF TWO HUMIDITIES, EXPRESSED IN PERCENTAGES 

Test Total Total Total 
number 50'!.. 90'!.. mites 50% 80% mites 60% 80% mites 70% 

used used used 

1 38 62 87 34 66 59 42 58 40 47 

2 41 59 17 30 70 20 43 57 21 so 

80% 

53 

so 

Total 
mites 
used 

40 

16 

..& 
~ 
I\) 
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TABLE 28 

THE LONGEVITY OF THE FEMALE Otodectes cynotis AT 

DIFFERENT TEMPERATURES AND HUMIDITIES 

Temperature Relative Number of mites Length of life of mite in hours 
in °c . humidity individually Average Range 

tested 

32 100 15 24 12-48 
32 87 15 40 12-71 
32 80 15 57 6-95 
27 100 15 6 1-12 
27 90 15 36 12-57 
27 80 15 94 24-165 
27 70 15 86 12-112 

TABLE 29 

THE LONGEVITY OF THE MALE Otodectes cynotis AT 

DIFFERENT TEMPERATURES AND HUMIDITIES 

Temperature Relative Number of mites Length of life of mite in hours 
in °c. humidity individually Average Range 

tested 

32 100 15 13 9-23 
32 87 15 38 9-59 
32 80 15 51 6-95 
27 100 15 18 6-38 
27 90 15 41 24-71 
27 80 15 47 24-82 
27 70 15 46 23-95 
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TABLE 30 

THE LONGEVITY OF THE DEUTONYMPH Otodectea cynotis 

AI DIFFERENT TEMPERATURES AND HUMIDITIES 

Temperature Relative Number of mites Length of life of mite in hours 
in °c. humidity individually Average Range 

tested 

32 100 15 13 9-23 
32 87 15 26 9-46 
32 80 15 38 12-71 
27 100 15 18 6-30 
27 90 15 53 23-71 
27 80 15 62 24-96 
27 70 15 63 24-96 

"TABLE 31 

THE LONGEVITY OF THE PROTONYMPH Otodectes cynotis 

AT DIFFERENT TEMPERATURES AND HUMIDITIES 

Temperature Relative Number of mites Len15th of life of mite in hour• 
in °c. humidity individually Average Range 

tuted 

32 100 15 6 4-12 
32 87 15 · a 4-24 
32 80 15 8 4-24 
27 100 15 12 4-28 
27 90 15 14 6-32 
27 80 15 24 12-36 
27 70 15 38 24-71 



TABLE 32 

THE RESPONSE OF Otodectes cynotis TO LIGHT AREAS OF DIFFE.RENT WAVE LENGTHS AS COMPARED TO DARK AREAS 

Period of Total number Number in light area Number in dark area 
elapsed of mi tes adult imnature per cent adult immature per cent 

time counted 

Ho f ilter: 
30 min. 26 8 9 35 6 3 35 
30 min. 32 6 7 41 14 5 59 
30 min. 37 15 12 73 7 3 27 
30 min. 37 15 17 87 3 2 13 
l hour 37 16 18 91 2 1 9 
1 hour 37 17 19 97 l 0 3 
1 hour 37 17 19 97 1 0 3 

Green filter: (1) 
1 hour 28 15 11 93 1 1 7 
1 hour 20 12 8 100 0 0 0 

Purple fi l ter: (2) 
1 hour 30 6 10 53 7 7 47 
1 hour 32 6 7 60 5 4 40 
1\ hour 32 12 9 88 3 1 12 

led filter: (3) ... 
1 hour 46 34 12 100 0 0 0 -' 

Ul 

1 hour 46 34 12 100 0 0 0 
1 hour 41 (5) (5) 70 (5) (5) 30 



TABLE 32 (CONTINUED) 

Number in light area Period of 
elapsed 

time 

Total number 
of mites 
counted 

adult imnature per cent 

Blue filter: (4) 
1 hour 

(1) 4800 to 6200 A. units 

82 42 

(2) 3200 to 4700 and from 6500 to 7000 A. units 

(3) 6100 to 7000 A. unite 

(4) 4300 to 5400 A. units 

36 

(5) No attempt was made to separate mature and immature mites 

95 

Number in dark area 
adult imnature per cent 

3 1 5 

-.. \ ,.., 

"' 
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TABLE 33 

A COMPARISON OF THE RESPONSE OF Otodectes cynotis 

TO LIGHT AREAS OF DIFFERENT WAVE LENGTHS 

Period of Total number Per cent of mites in area 
elapsed of mites white red green blue 

time counted (1) (2) (3) (4) 

1 hour 80 27.5 18.7 21.2 32.8 

1 hour 77 24. 7 27. 2 29.7 18.4 

1 hour 315 27. 6 21.9 24.4 26.1 

1 hour 295 29.1 22.4 23.1 25.4 

(1) No filter-tungsten bulb 
(2) 6100 to 7000 A~ units 
(3) 4800 to 6200 A. units 
(4) 4300 to 5400 A. units 



Interval 
elapsed 

30 min. 

1 hour 

2 hour 

6 hour 

'TABLE 34 

THE GEOTACTIC RESPONSE OF Otodectes cynotis PLACED 

IN GLASS TUBES AT A 90 DEGREE ANGLE 

Inches u:e the glass tube 
1 2 3 4 5 6 7 8 9 10 ll 12 

2 1 1 2 3 2 3 2 4 3 5 8 

0 0 1 2 0 1 0 2 1 10 8 11 

0 0 0 0 0 0 0 3 1 5 8 19 

6 4 3 1 0 4 2 0 3 6 2 5 

ll8 

Total mites 
used 

36 

36 

36 

36 
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TABLE 35 

THE INCIDENCE OF INFESTATION OF DOGS AND CATS WI TH 

Otodectes cynotis 

Location of Number of animals Number of animals Per cent of 
host examined infested infestation 

male female total male f emale total male female total 

Dogs 
Stillwater 
Perkins 

Kennel 
1 9 4 13 8 3 11 89 75 85 

2 9 17 26 5 12 17 56 70 65 

3 5 1 6 5 l 6 100 100 100 

4 13 9 22 3 3 6 23 34 27 

5 6 10 16 6 9 15 100 90 94 

6 6 6 12 6 6 12 100 100 100 

7 8 6 14 8 6 14 100 100 100 

8 7 5 12 6 4 10 86 80 83 

Okla. City 
Kennel 40 48 88 14 15 29 35 32 33 

Veterinary 
Clinic 11 9 20 1 1 2 9 11 10 

TOTAL 114 115 229 62 60 122 54 52 53 

Cats 
Stillwater 

Perkins 18 18 36 4 8 12 22 44 33 



EXPLANATION OF PLATE 1 

Egg collecting apparatus modified after Camin, 1950. 

l?n 
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EXPLANATION OF PLATE 2 

Figure A. Otodectes cynotis, dorsal view, to illustrate 
structural terms and relative position of the 
setae. 

Figure B. Otodectes cynotis, ventral view, to illustrate 
structural terms and relative position of the 
setae. 
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EXPLANATION OF PLATE 3 

Fi gure A. Di agramatic view of· leg II of Ot odec t es cynotis , 
to i l lustra t e terms in leg s tructure, showing 
l arger setae, claw, and sucker. 

Figure B. Diagramatic view of leg III of male of Ot odectes 
cynotis, to illustrate terms in leg structure, 
showi ng larger setae, claw, and sucker. 
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EXPLANATION OF PLATE 4 

Dorsal view of gnathosoma of female showing che l iceral 
plate and pedipalps. Right side only. 
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EXPLANATION OF PLATE 5 

Dorsolateral view of gnathosoma of female with cheliceral plate 
removed, showing arms of chela and segments of pedipalps. Right 
side only. 
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EXPLANATION OF PLATE 6 

Sub-dorsal view of gnathosoma of female with cheliceral 
plate removed, showing apodeme in phayngeal area and 
trachea-like tube from the supracoxal gland. Right side 
only. 

11n 
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EXPLANATION OF PLATE 6A. 

Ventral view of gnathosoma of female, showing pharyngeal 
muscles, labrum, and hypostoma. Right side only. 
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EXPLANATION OF PLATE 7 

Dorsal view of proterosomal region of Otodectes cynotis 
showing supracoxal gland. 

Abbreviations are as follows: 

F. I. 

S.F. 

S.G. 

T. 1 

T. 2 

Femur I. 

Supracoxal fossa. 

Supracoxal gland. 

Tube leading from supracoxal gland to gnathosoma. 

Tube leading from supracoxal gland to near the 
anus. 

1 Seta 1. 

2 Seta 2. 

3 Seta 3. 
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EXPLANATION OF PLATE 8 

Female of Otodectes cynotis: A. venter of female 
showing setae and plates; B. dorsum of male showing 
setae and plates. 
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EXPLANATION OF PLATE 9 

Tarsi of the female of Otodectes cynotis showing size 
and position of setae and terminal structures. 

Figure A. Tarsus I 

Figure B. Tarsus II 
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FIGURE A 

FIGURE B 



EXPLANATION OF PLATE 10 

Tarsi of the female of Otodectes cynotis showing size 
and position of setae and terminal structures. 

Figure A.. Tarsus III 

Figure B. Tarsus IV 
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EXPLAN.A.TION OF PLATE 11 

Male of Otodectes cynotis: A.. venter of male showing setae 
and plates; B. dorsum of male showirtg setae and plates. 
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EXPLANATION OF PLATE 12 

Tarsus I of the male of Otodectes cynotis showing size 
and position of the setae and terminal structures. 
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EXPLANATION OF PLATE 13 

Tarsus II of the male of Otodectes cynotis showing size 
and position of the setae and terminal structures. 
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EXPLANATION OF PLATE 14 

Tarsus III of the male of Otodectes cynotis showing size 
and position of the setae and terminal structures. Note 
the shape of the claw. 
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EXPLANATION OF PLATE 15 

Tarsus IV of the male of Otodectes cynotis showing size 
and position of setae and terminal structures. 
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EXPLANATION OF PLATE 16 

Deutonymph of Otodectes cynotis: A. venter of 
deutonymph showing setae and plates; B. dorsum 
of deutonymph showing setae and plates. 
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EXPLANATION OF PLATE 17 

Tarsi of the deutonymph of Otodectes cynotis showing 
size and position of setae and terminal structures. 

Figure A., Tarsus I 

Figure B. Tarsus II 

Figure C. Tarsus III 
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EXPLANATION OF PLATE 18 

Protonymph of Otodectes cynotis: A. venter of 
protonymph showing setae and plates. B. dorsum 
of protonymph showing setae and plates. 
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EXPLANATION OF PLATE 19 

Tarsi of the protonymph of Otodectes cynotis showing 
size and position of setae and terminal structures. 

Figure A. Tarsus I 

Figure e. Tarsus II 

Figure c. Tarsus Ill 

Figure D. Tarsus IV 
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EXPLANATION OF PLATE 20 

Larva of Ot odectes cynotis: A.. vent.er of larva sh01iling setae 
and plates; B. dorsum of larva showing setae and plates. 
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EXPLANATION OF PLATE 21 

Tarsi of the larva of Otodectes cynotis showing 
size and position of setae and terminal structures. 

Figure A. Tarsus I 

Figure B. Tarsus II 

Figure c. Tarsus III 
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PLATE 21 

FIGURE A 

FIGURE B 

FIGURE C 



EXPLANATION OF PLATE 22 

The embryonic development of Otodectes cynotis 
showing the general pattern of development of 
the major gross anatomical structures. 
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PLATE 22 
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EXPLANATION OF PLATE 23 

Temperature Gradient Apparatus 
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