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Ticks of the genus Ornithodoros K~och r~utgenus kleetorobius (Pocock,
1907) Posp.-Str. (1950)7T tha n aqtize Uircs desenrve special attention
owing to their possible role in the tran~smission of spirochetosis (T1heo-
dor, 1933; Chajin and iDyatlov,, 19060).

In :L~ssian 21itorativre, these -e rosites have been recorded under va-
rious noires* G. corleers Can. (r'ajor4.ty of authors),0 0. tala.5e 2e.3

(Is akra~? 96 )77r-77. caVensi s !eum. (cji cstionat. le, t-ro~s per1_~v Shtrom,
-1959). Since r'escrirtio-ZJ _noinenclatv~re ane dlstinct dliagnoses o-f these

S species are abseirt in the literature (sce pare 211) it is naturally di-f-
ficult to jue-' e pr evsely wh1ch fornau.'htrs used when recoreinr, those

0 parnsites in 'the trS3. fauna. The aim ofi t'e present ,rt~icle is to esto,--
lish the ;-erreser~tative sr-ecies of the s:ý!,enus ~ccodisand to

S provide diag-nnscs of all tieir active lý.fe c.1cle stages.

00 '1Ticks wnre investivated i- the fnllov,.n- areas, Crir'ea., Tnrkhan-
___kut aned Vazantip pveninsula (collections of the author, 11060W two spe-
Scimens fror. Tarklialkut rperins'ils cnl3-ncted byF .Vs'.ivkov5i; Uzbhekis-
Stan., and the isla'xis of the Aral see (collections of C,. 3. Dervor'alsky);
W Tadzhikistan, are, "TPro ie lkal" reservation (olir collections., 1959).
__ In order to study i'rorrholo~y, larvae, nymphs, are prtlv, adult ticks vere

raein the lahorator,.7. They ;,ere found. to I-elonre, to tiwo s~e cies

Diagnosis of the subgenus Aic-ctorolnus (Pococke, l$',07) ,ost.-.,Str.1950

Ooex'ially vatý're ticks. Arrangerier~t of "he 61.scs remrinds one of a
figure eJ.aht, 6L'scs are also rrese,-t ins.ide the anterior ard poster-ior
par-Wof tie ,~L`gt're eiglt.t borsoventral groove is ab~sent. !"edia1 'nost-
anal groove 6ocs not extend beyord t~rEis,.crse post(Jnal gro:ove; the

latter is removed caudad aned lacks f-Issures at the L-uncti~re -,ith the
median postanal. Capitilutin is 1-bent perrendcicular4y ventrad. Cheeks are
entire. Onl~y tarstis I has an apical dorsal hun~p., other dorsal protu-
berances on tarsus I are ahsent. Setae of ca-Atulum and )egs are pointed,
with the excerntion of a few rext. to the Hail~erts, organ, Integimu.ent of
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capitulum and legs ie coarse, covered with small protuherances. r-orsal
CWnl1ceral protuberance with intemedinte denticle.

NyTmiphal subgeneric criteria are toe sane as those of adult ticks#

except that in the first nymphal instar some of the features have not
developed.

In the larva of the subgenus !1cctoro'ius, the presence of a dorsal
disc (as in Argosidae) is inherent, (asr -'•7s) 15 pairs of dorsal se-

tae, 4 pairs of ventral setae, an unpaired postanal seta, 2 rairs of
rudimentary coxal 0lands, a Tong hypostome of the argasidae type, and
the dorsal cheliceral protuberance lacks an intermediate denticle.

Orri!thodoros con".ceps Can.., 1090

Adult ticks. The 1body (iV-osoma) is rclati-vely wide and short
(fig. 1)•, sonetiries w-erened posteriorly; its aric&l angle is blunt,
and the anterior edge ri-otrudes slightLy forward; from 6orsal wiew
lateral nrctli erarces -rotrude sli. :htly or are not visible, from ven-
tral view they form srrall tul-:ercles. Dorsal proti-berances of the inte-
gument are very high, large, ribbed, and of irregular form; in the
posterior portion of the body they are larger tha in the anterior,
usually arranged in trarnsverse chains, siaces are apy roxinately equal
to the surface of the protu;'erance (fig. 1 ane 3); the number of protu-
berances in the anterior portion of the body is usually less than in the
folloving species. Protuberances of the lateral and ventral areas which
lie caudad from the transverse postanal groove are large and high. Perit-
reme in the form of a regular narrow crnscent; the greatest width of the
crescent is less than the longitudinal diameter of the Ymcula, which is
situated approimdately in the center of the crescent; the longitudinal
diameter of the rmcula is less than 2 times the lergth of the crcscent
(figs. 5. 1, 2; 6. 6). The -rritreme and the macula are convex (fig.
5. 3). The entire stigra is rounded or oval, siraller than the anal valve,
and approidmately eq, l&! in size to the nearest protut erarces of the inte-
gument. The free surface of the cheeks is annular, basal. angle is smooth.
fypostome s7.hort with an indertation a- the apex. Tarsus I relatively
short, correlation of its areatest widt'h anr lenet' 1 : 3.5 - h (fig.
7. 1). Legs t'sually sti-v, s' orter h-a:' it. the following soecies.
Color of livinc7 'ic!k7 dark-Frav, w-ithout red6ish tinge.

T\ym hal stage. Anterior end of bodyr -lunt and short. The dorsal
rrotul crances o "the 5ntepument lar7:e and h-uh; in older stages they
are larger in the posterior portion of the body than in the anterior,
and are arranged with spaces. Peritreme in the form of a narrow cres-
cent (fig. 6. 7). Tarsus I relatively short.

Larva. Dorsal setae long, rlumose (fig. 8. 1). Posteroventral
setaes r' slightly in size, sometimes there ar-e 2 postanal setae
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(fig. 8. 2 to h). Outline of dorsal discs varies (figs 8. 5 to 9). Flaps
of anaT valve vary in form (fig. 9. 10 and l1). Form of'basis capitulum
on the ventral side also varies in formi (fig. 8. 12 and 13). 2alpi long.

nypostae longs slender, with lateral saes )arallel (fig. 8. 13) or
slightly diverging caudad (fg. 8. 12), and with a more pointed apex in
coarison with the following species. Denticles of hypostome arranged
in h4A iles, 2 pairs of median files are presert only in its anterior
portcm. Tarsus I is relatively shorter, its average greatest length
without the claw 0.23 rm, rasving from 0.20 to 0.24 rim, chaetotaxy of
the Haller's organ as in fig. 8. 14.

Distribution, halitat, and hosts. Crimcs, coast of the Azov sea, iazan-
tip peninsula, nests of rock (oves (7olumMIa 'ivia Om.); Tadzhikistan,
"Tigrovaya Palka" reservation, nest 0?ruddy s9he- rake (Tadorna ferru-

Orrni hodoros capeslo -eum., 1901

Adult ticks. The 'rod- (ieiosoma) is relai'rely narrower and longer
(fig. 2), particularly in females which have sucked blood. Its apical
edge, as a rule, is i ointed, a-d nrotrdes areatly forward; lateral
protuberances not! ceably protrude in dorsal v4 ewo In ventral viev they
have the form of eistinct tubercles; sormtirps the lateral protuberances
are not well developed in males. Dorsal protul erarces of the integument
are lower, smaller, and rore rounded than in 0. conicep; approaching
semispherical shape, ribs are not easily seen. lFhe -posterior portion
of the body the protuberarces are arranged close to each other or (after
consuming blood) with small spaces between them; L ut the surface of the
latter is snller than the surface of a protube rance (fVg. 2 and 4). The
number of dorsal protubera-ces in the posterior portion of The body is
generally more than in 0. coriceps. Protuberances of the lateral and
ventral areas, which li9 cauda, from the transverse postanal groove, are
relatively lower and snaller than in ). coniceps, Peritreme in the form
of an irregular wide crescent; the 5ea!te- -th of the crescent exceeds

approximately 1.5 times the longitudin~l diameter of macula, which is
sitnated posteriorly from the center of -he crescent; the longitudinal
diameter of necula is rore than 2 times the length of the crescent (.Lg.
5. 4; 6. 5). Peritre'-e and macula are convex (flg. 5. 6). Stigma is
'Ehiefly rounded or oval, not sraller than the anal valve and la-ger then
the adjacent protulerance of the integument. The free margin of the
cheeks mare or less regulai:, the basal angle freqnently has the form
of a denticle. "ypostcre short, with an inC(ertat~on at the apex. Tarsui
I relativel7." ln', correlation of its greatest widtb to lPnPth 1 : 4.5

5 5 (fig. 7. 2). Legs slender and longer than in %. coriceps. Color of
living tcF e !s liffter, w th a reddish tinge.

=yphalsata. The anterior eeste of the ).od•,, more pointed and longer.
The dorsal protule~rnces of the integument are smaller and lower than in

S3-

h.!



00 cor4cePej in older instars the protuberances are larger and arranged
compctly or with small intermpaces in the posterior portion of the body.
Peritreme has the same form as in adult ticks (fig. 6. 1 to 4). Tarsus
I slightly longer than in the following species.

First instar. Setae 1/1 on cllar, )ne. 2/2 on flaps of the anal
valve -r of ventrpl rairs of setae on tarsus I is 2 - 4/2.42
and on tarsus IV - 2 - 4/2-. Capitulum aic' clee!ýs absent. Along the
lateral margin of the body are deiressions i:- dorsoventral direction
behind exritreme. Dorsal protuuleraices of the integument are of equal
size on the entire surface of the body.

Seconc. instar. Setae 2/3 on collar, anC 2/2 anal. The number of
ventral reirs 'fsetae on tarsi I and IP nost frequently 5/5. ýLit there
rav be also 3 or L pairs. Caritulum and cheeks present. Setae absent
on ventral surface of car-.tlum. There are no depressions behind perlt-
remes. Dorsal nrotulerances of the inteDii-ieent are of equal size.

T" rd• ster. Setae on collar 3/3, anal set6ae 2;3/p, q The number
of ventral setae on trs,,s I Is from 5 to 7 .-airs, e~d o• •rsus IV frm
6 to 7 pairs. Cawltulur, arri cheeks rresent. S-tae present on the ventral
s-rfqce of carit,½ur. Dorsal ',otibera ces -,f the ±ntegwent are usually
of eq,al. size, rarely the posterior are larger than the anterior.

Fourth instor, Setae -n collar 4/h4, rarel:.- asymmetrically 3/4. On
the tfanstof %Te anal vlve 2-4/4-2 pairs of se:ae. Cn tarsus I fram
5 to 9 pairs of ventral setse, ,more frequently 8 pairs; 0n tarsus IV
from 6 to 9 pairs, more freqaently 3 or a a of setae. Setac are
present on ventral surface of cait'tulur a-nCe cheeks. Dorsal protuberances
in the posterior portion of the 1,ody are larger than in the anterior.

As may be seýr, each instar of the -.- iphal -,tape differs by the
number of collar setae, ane th- first istar from older instars by ab-
sence of caniti-lum and cheeks and prescnce of eepressions posteriad of
veritrenes, the secone instar from olcec:r by absence of setac on the
ventral surface of capitulmr. Some creterea - the numler of a-iular
setae, and aral setae, which allow to -Ustin' !Ash insta re in other orni-
th.dorinse sn.cies (pospelova.Shtrom, Pabenyo, P'arshina, TIrrva., 1956;
Filippova, 1961), are similar in s'ccessive irstars. The number of ventral
setae on tarsi I and IT veri~ns greatly within the range of each insistr,
heginning from the first, and thus cannot Ie er'loyed for dianosis.

The diamost.c criteria of --nVhs sre preses-ted ir 'able I. In Table
2 are also nresented sizes of certa:n rgv.s 1f ry'vha' enstars, which
characterize then well. 'he descri-,ton of I-IV rinmnhal Instars were

oade fron ticks reared in the la)-orator from adults from oarkhankut
•,eninsula.

Larva. ?;uch resemflea that of 1). co-nicj s. ;any structures are
vari&=l, for instarce the dorsal eiic 1 1 to 7). Hy_,ostome
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parallel-sided or slightly narrowed toward basis, apex tlunt in comnpari-
son to 0. cnicep (fig. 9. 8 to 10). Tarsus I longer than in 0. c, 'ceps(fig. 9-11T"-*M averafgreatest length without the claw 0.26 am, ranging

from 0.2h to 0.28 me.

Distrib0tion. habitat, and hnst. CrLmea, the coast of the 2lack sea,
and Tarkhankut peninsula, nest of a shag (Phalacrocorax aristotelis L.);
Uzbekistan, and Aral sea peninsula, nest of cMMon cmorant halacrocorax
carbo L.), : -, 3nd great V1ack-headad gull (Larus ichthyabtus Pall.).

Crimean ticks, in compartson with ticks from the Aral sea, have longer
body, more pointed argie, lateral rrotubelances in the first species are
greatly developed, and the dorsal Protu0 'ra-:ces of the integument are
larger and lover. Tarsus I in Crinet. ticks is longer than in those from
Kazakhstan, alr legs are generally more slender.

1-fferential _ ta!Tnosis. Adult 0. corr.cep4 and 0. capensis dist~nct3y
differ frc:n each other 7.y Thorn of th; bo~t7e fr.a-e better 7o) (figs.
1. and 2), , str ctt•re of the integument - size, number, ancl toography
6f rrot;Mherances (figs. 3 and 11), anO 1,y str cture )f stigma - form and
size of the reritre-.e a7 racuTa (fiz. 5. 1. to 6; 6. to 7). Corresponding
nymphal insters ciffer wle]2 1y str~ct!ire of the reiitrere, and larva bv,
struct.ire of hypostore.

CoMPrtes on systerat- cs and nomenclature

Snecies of t•, sý-genus _0etor'bi us >ave been estab1ished by foreign
autiors. The difficultirs o• i e-Tj!wnos2 s of these species is caused
first of all by insu"fici ency of species descre otions. In particular the
stricture of stigma lis not described in, theen, a d onloy 0. Theodor, 1933
indicates that the stir.a is Palestinea. C,. cr,;,acep is "been-siaped...,
the greatest width approximately 0.18 =am". 7 o,,evcthe stigma is generally
bean-shaped in all k own species of th:LS sulgeenuI, and its size differs
in adult ticks w'ich hale nassed variuis nrimfer of nymphal instars. There-
fore the date of Theodor do not in -ract cc reveal arything. ^tructure
of the dorsal integivaent is also very poorlr 6esor!)ed, degree of density
of the prntuberances, and their size ad ntm)mcr are not taken into con-
sideretion. Meanwhile these tw,' criteria - the stigma and dorsal inte-
gwnent - are tVe nost descriptive criteria for d.1agnosis of 0. conicepsand 0. canei'siso

The diffi.culties of diagnoses are also boumd with the fact ttet such
incomplete descriptionseand redescrirtions of ticks from'• various geographi.
cal localities are accomparied ',,y contradictory date on their species
relati onships.

4 0. Carmstrint (1890) Cescribed C. conice-s, 'rem a vireon, wiith a
very schematic drawing of the bodar for'.s=- s, which re-ine's one of
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our 0, coniceps, and by the integument which reseirbles our r. cayresis.
In II96, L. Neumann rererred 0. coniceps to the variety - 0. ta e var.
conces and in 1901, he descriYPd a'new var"etv fro. rerguin nests

tnear Pe South Africas shores - 0. tala,le ,ar. cainensis, v.hich " more
resembles con?.ceps than the tyrpe, and is distinguished from coniceps chiefly
by its morels iI r legs". Fattall and others (tNttall, jar i~rtlo.,,ooiaer
and Robinson, 1908) dou• ted the existence olX C. conice s as an indecendefnt
species but acknowledad O. talaje var. capenss aeum. and gave a brief
description and dif ferences'irii the tytrce. Or.
is the same as this variety, judging from the photograph of t~e body form
and character of the integument that is presented in the monograph of these
authors.

Many authors have states that 0. tela je con'ceps and canensis are
widely distributed, and given them fhe taono•€; rank of varieties of
0. talaJe (Yeturann, 1507; Colas-Belcour, 1929; Senevet, 1937) or of in-

epoen-Zen s-.ccies (Larrousse, 1932; Theodor, 1933; Reman and 1,!alin,
198; Prumpt, 191,9; Terson, 1953, 1956; Hoogstraal, 1954; Kohls, 1957;
Starkoff, 105u l ., Lum;leton, 1958). There arc records of collections of
ticks of the "te•_•el" -2r',.p from birds and difficulties of diagnosinL them
(Hobard and 7ha-ey, 19)5, and others).

According to the rentioned sources, C. coniceos is a parasite chiefly
of pigeons, less frequently of poultm xn? 1-aats, and inhabits continental
maritime terr.tories. 0. c~ensis is a parasite of various sea 1-irds, also
recorded from maritime Terl.toreso

0. Theo6or gives the rornV.olod,-.'cn1 caracteristics of ticks oith which
he worked (Yalestine, frm ch~ck- coo-,ps), rf'Err4.r t-iern to 0. conicepe.
He cormared Palestineas tices wj.tll specIrins fr!m Frsce (r. 7rurtý I colection),
and found that they were ideti.cal. P. 7rmp+ (1922, 190) regarded C.
conicens a-d 0. carersis as Irderc-dent s9ecies, without ccnfir•ring tes
with sufficie~t Tes cr ns. and refers French ticks to the first species.
Also ,arburton, to whom 0. Theoeor sent Polestinean ticks, determined them
as 0. talaep var. capensis. Such reference, on the nuthority of 'arburtan,
oV1• co-nu"ses the m=Tat 'recause he had at his dis-osal for cor.parisai ticks
from Kapsk Cblast, which he d-aý-nosed &s 0. t var. c. ¶,.s's in coauthor.

ship with Huttall a -d others. Comparison of our T. coni Mt hotographs
and dravng&s of Palestinear 0. coriceps )"y T.IvoF sows nteir complete re-
seinblence in ;:ody for, struture feale integi,.ent, and larval hypostome.

0. Starkoff (1958) presented data on 0. co"'.cers in Italy in his mo-
nograph. He did not redescribe the scciee, rtut'Tn ented the diagnosis
from Canestrini (1890), anr an ori Anal p:'otogreph of a male, with which
our 0. cornicui is similar in body form and integumntal stricture.

Descriptions and drawings of some details of C. care'sis collected
from sea 'irds in ?%w ?ealand cited Iy L. Dumblet'n nTT970'hear a re-
semblance to our 0. carensis lintegiment of females, hypostem, and Haller's
organ of lrvae).-
1 e have in view the typical form 0. dg4j - parasite of mameals of South
and Central Araica.
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2 .3
Comparison of both our species with 0. concep and 0. caen ,.

received frcm collections in the '?ritish V-useum,. showed identity of
corresponding species,

There are repeated indicatiors in lassian literature of finceings
of Q. "gonicealg in various aeogran'.-.cal Iccal'ties. In Crimea, tis
species was recorded under the nars 0. ca',erns-s, collected from shag
(Phalacrocorax aristotelis T,.) (F. r'shi yov, 1159), In Trenscaucasia,
a~aetyU Fcocers~ recorded as 0. tala,4e (Isaakyarn, 12)26;
Pop~ov, 1955)7 T"akhstan tinder the &ta Z~W" possibly both
anscies are indicated - 0. con~ceps and 0. carensis. The Pirst finding
was recorded (Birulys, 19907T 7faral ~lscletdfrom an unknown
1,oet; later the tick vas recorded in S7,vr--arlinskiy 0alast (TertakovsW.~,,
19131 Busalayeva, 1'Y57). and vyv'rl.-.rdp (Gal-zo, 1957). I. * aluzo gives
a bri.ef descriPtion anid a drawing, which reser:Ilee the Crimean 0. coniceps.
Mass tick foci * assoclated with nests -if waterfowls., were desc~ribect from
Aral sea Pen2in.-.u2as (Pervomai sky, Ch~agn and 'Bole;rev, 1956; 2ýcrvomnaisky.,
Chagin artC Dyatle'v, IFL55 F oldyrev, 11$59), Pos m lava-Shtrom (1953, 111,5)1,
presente. literatL-re data on distribution of C. conice'rs, and rzferred
all the findings to tiis speciesv except niass-col Lcti.ons f rom wate.- f owls
on Aral sea pe1X*nsulaa, described by G. S. Fcrvo~a;isky in~3&uthorship with
other authors, The latter she refers to as oueationably2 . 'r -Es".isa.

":e consider ticks froim the Aral sea neni.nsuks colceab .
Pervorais'.7,y alon~y wit,- the Criyean ticks collected from the nests of
shags on the Tarkhad.kut peninsula,, to Ire 0. csýensis, based on the data
",entioned above. TAakin- into account t.e~da~e dT-t-ibttion of C. ca-
Densis, intronsrecific mod!±icatlons are to 1-e expe*cted.

As mentioned above, ticks from t 'e *Lra! sea peninsulas and Crimean
ticks have certain morrh-)1o4.ca1 di~f'rnre-ces. t4owevers owing to scan-
tiness of r'ateri.al and to pa)r )ito~ot!..re d~ata,, it is impossible for
the time being', to conterplate ronnswi~thin this sneci~es.

Strrraryv (Origin'al in rnglish)

In the Soviet Union, 9 srecics of' t'he sv'-gerlus ýIr~cto-il ias, Cni..
tt~odoros cor~cers Car. a'-c 0. ca"'e'&-.s Ileum., irave heiFT67a-rd. out
Dirog -f the-se sr~ec-les o3n tin.e 8=&Ilt, 11nr'T-a1 w'd larval. nlhases are
ade'iced. The adult tVc':s 6! ,4fr-r well in t'-e stricture of stiegr~ata and
dorsal i~ntegurient, in the eha'-e of the b~i.' are oth-mr c.aractrrs. The
characters vhichi enaile its tz% diagnose the stages of the nymphal phase
of -' caoni are describodW.

The distritution, habitat,, heats of the tlcl~e which vere avallable
to the author; Cle coic - the Crjimeas the coast of the sea of zwy

2One malc- fron Fa1.-'stir',, Ar-ril !.'30, Coll. '.al,6et.00 tral
3 Two males fromn :..rth Ký;'es, o'un: . czl. 'o `~t e*., :'V'ins

OIrcat der.3ity of ticks 0 0
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J Kazantip peninsulas nests of the oulver; reservation "Tigrmvja T3alka D

neat of the scopter (Oidemia nigra); O. capensis . the Crimea, the coast
of the Black sea, TarRT&-ku perinsula" _" h ha Paac oa
aristotelis), Uzbekistan, the islands of t-he iAral sea, nestsafth
waterf owl.

Fig. 1 Ornithoe-oros coieoCan.* female.
F1 g. 2 OrnitH coros cn-ers-s a "eum. ferale.
Fig. 3 Irntoros coýn c es Car. !)orsal integinment of posterior portion

of body of a fta e (micriscooic preparation).
Fig. 4j Ornithodoros cavrensis i\eum. Dorsal interumient of posterior portion of

body of ers ~rcoscopic prrenaration).
Fig. 5 Stigrata %f adult t~cks. 1 t:) 3 ~.corcep~ Csn.; L4 to 6 .% canensis

Meum., a - a-terlo. edge, v - vertrals xx -cross sectio', Exis, cor-
res-o-idinr t, Lciiarsrs 3 a-ld 6; P- peritrere; mi - maculaj,
os - as ti um.

Fi P. 6 Stiq ' aaa l'in microscopic prenarsations'). 1 to 5 0. cacensis seum:
first ir.3tar nyi'tph, 2 - second instar nyJmPh, 3 -third73instar nymph.,

-fourth instar r~ymh c afean;6 0 q! Can., a
femnale; 7 - n. cicp Can., fourt'.,i -nstar Rymph

Fi g. 7 Tarsi if fEr'aies. I1 Crn--thl~oros c~nic-cps Can.; 2 - 0. cal1ensa Ileum.
Fig. 8 Omnithodoros c~onicere C77. ara.I 7T 'T5Th-a viewl 2 to 4 vai9ation

ofTos9n-i!-Uta;TTto 9 - variationi of the ceorsal. disc; 10 and 11
- variation of the flaps of anal. valve; 12 andI 13 - ventral view
of 'Iasis ceritultum; 114 -tarsus I.

Fig. 9 Ornithodoros cia-ensls 'eum. larva. 1. to 7 - 1,aratiori of the dorsal
disc; 5 - ventral view of basis car'itulumi; 9 and 10. - hpostoe
13 - ta rs us I,
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