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PREFATORY NOTE

THE discovery of the economic importance of ticks as carriers of

disease to man and domesticated animals has led to a vast increase

of our knowledge of this group. No existing work in any language

attempts to deal with the subject in a comprehensive manner, and the

student is confronted with a very extensive and widely scattered

literature from which he derives an impression of hopeless confusion.

There is therefore urgent need for a work of the nature here attempted.

The book will deal with the Classification, Structure and Biology of

Ticks, the study of the group having occupied the authoi-s for several

years. Practicall}^ all that has been published on the subject has

received adequate consideration. The parts on Classification have

entailed much labour since it was found necessary to revise a large

amount of the work which has been done by others. The book will be

very fully illustrated by numerous text figures and plates, the majority

of which are original, the remainder reproduced from the best sources.

It was at first intended to publish a full account of the Ixodoidea

or Ticks as a complete volume, but the increasing demand for a work

dealing with this group of parasites has caused us to decide to issue

without delay the part relating to the Argasidae. Other parts will

follow, and the whole, we hope, will be ready in about a year.

The parts will be complete in themselves but are designed to form

a volume of about 500 pages when all the parts have been published.

Each part will be issued in a stiff paper cover and will include a

bibliography printed on one side of thin paper so that the references

can be conveniently cut out and gummed on index CJirds. A complete

bibliography, including all the publications cited in each part, will

conclude the volume.

In the text the Harvard system of references is adopted, the year

and page of the authors' papers being addefl after their names. Unless

otherwise stated all the authors cited have been consulted in the

original. The completed volume will also contain an adequate intro-

duction, which we think it better to omit for the present.

Cambridge

Atigmt 1908



PAET I

THE ARGASIDAE

by

G. H. F. NUTTALL

and

C. WARBURTON

aided by

W. F. COOPER and L. E. ROBINSON

NOTE.

G. H. F. Nuttall and C. Warburton are responsible for the systematic

portion of this Part, while the biological section has been almost en-

tirely in the hands of the former. W. F. Cooper and L. E. Robinson

have assisted in collating the literature on the subject.
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SECTION I

DEALING WITH THE CLASSIFICATION OF THE ARGASIDAE

Superfamily: IXODOIDEA Banks.

Family I : ARGASIDAE Cauestriui, 1890.

Family II : IXODIDAE Murray, 1877.

The most striking difference between the Argasidae and the

Ixodidae is the possession by the latter of a shield or scutum, which

covers the whole body of the male, and prevents any large degree of

distention, while it forms a small patch on the anterior part of the

dorsum of the female, the rest of the body being greatly distensible.

The Argasidae possess no such scutum, but are covered by a more or

less uniform leathery integument. Many other differences, however,

exist, and the principal may be tabulated as follows

:

s

Fia A '-'^ f^ Fig B

Figures illustrating the main points wherein the Argasidae (A, au Argas

differ from the Ixodidae (B, an Amblyomma ? ).

Argasidae Ixodidae

SlightSexual dimorphism

Capiliilum :

Base

Palps

Body :

Scutum
Festoons
Eyes (when present)

Spiracles

Legi : Coxae
Tarsi

Pad (pulvillus)

N. I.

Ventral, in camerostomc, no
porose areas in ;

Leg-like, with sub-equal ar-

ticles

Absent
Absent
Lateral, on supra-coxal folds

Very small, more anterior

Unarmed
Without ventral spurs

Absent, or rudimentary

Marked.

Anterior, porose areas in ? .

Eelatively rigid, of very varied

form, -tth article rudimen-
tary.

Present.

Generally present.

Dorsal, on the sides of the

scutum.
Generally large, well behind

coxa IT.

Generally armed with spurs.

Generally armed with 1 or 2

ventral .spurs.

Always present.

1



2 Family Argasidae

The differences extend to their habits as well as to their structure.

The Argasidae feed moderately, and the change of shape in both sexes

is chiefly a dorso-ventral thickening, while the females of the Ixodidae,

when gorged, are greatly increased in size, and their coxae widely

separated. The Argasidae live for several years, and as a rule lay

comparatively few eggs in small batches, have two or more nyraphal

stages, and may moult after attaining maturity. The Ixodidae probably

do not live more than two years, lay a single huge batch of eggs, and

moult twice only, on leaving the larval and nymphal stages.

Family I. ARGASIDAE Canestrini, 1890.

Family Characters. Non-scutate ticks with leathery integument

and slight searaal dimorphism, with capitulum inferior in the nymplis

and adults, the palps being free and leg-like, tuith their articles sxih-equal

in length. The spiracles are small and usually anterior to coxae IV.

Pulvilla absent or rudimentary, porose areas absent on the female

capitidum. The capitulum lies partly (larvae) or wholly (adults arid

nymphs) in a hollow of the overhanging anteriorly pi-otruding body.

When gorged the hollow is shallower.

The Argasidae, even when gorged, never increase much in size, and

in their flattened appearance when fasting they bear some general

resemblance to bed-bugs. Their principal hosts are man, birds and

bats. They are mostly inhabitants of warm climates or choose a

habitat in colder climates which assures them protection: thus Argas

reflexus lives in pigeon coops and fowl houses, Argas vespertilionis in

the retreats of bats. Ornithodoros mouhata and savignyi inhabit native

dwellings, retreating into chinks in the walls or dusty floors. The

Argasidae appear to be chiefly nocturnal in their habits, like Cimex

lectularius, and to prefer dryness.

The family Arg;isidae includes two genera, Argas and Ornithodoros.

N.B. There is some difference of opinion as to the number of

genera to be admitted under the family Argasidae. Pocock (1907,

p. 189) has advocated the revival of Latreille's genus Caris (or Carios)

for the aberrant form vespeHilionis, which he considers clearly marked

off from other members of the family by the possession of a "conspicuous

transverse, slightly curved groove just behind the anus," and he would

also remove 0. talaje to another genus, for which he proposes the name
Alectorobius, on account of the movable lateral wings of the camero-

stome. Now the post-anal structure so conspicuous in vespertilionis,
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and which on examination appears to be a curious paired organ rather

than a simple groove, occurs also in other forms, notably in 0. tahije,

and is not peculiar to vespertilionis. With regard to 0. talaje, we

hesitate to remove it from Oniithodoros, as in most respects it more

closely resembles 0. erraticus than that species resembles, for example,

0. savignyi.

In fact we are by no means sure that the family Argasidae contains

more than one genus, Argas^. At the time Oi~m,thodoros was separated

off from it by Audouin (1827), the peculiar characteristics of 0. savignyi

seemed to warrant that proceeding, but the gap has largely been

bridged over by subsequently discovered species. For the present,

however, we prefer to retain the genus Oniithodoros, though some of

the distinctions which were supposed to exist between it and Argas

have to be discarded.

SVXOXVMY AXD LITERATURE :

Family ARGASIDAE Caxestrini, 1890=.

Argasiden Koch, 1844, p. 219 ; 1847, p. 11.—Fani. Argantidae Aga.ssiz, 1846, p. 32.

—Fam. Argasides Fiirstenberg,1861, p. 208.—Subiam. Argasidae ilurray, 1877,

p. 180.— Berle.se, 1885, p. 131 (iucl. one geniis : Argas).—Uiley, 1887, p. 744.—

Tribe Argasides ilegiiin, 1880, p. 132 (comprising but one genus : Arffas).—
Laboulbfene and ilegnin, 1882, p. 320 (both papers contain the same).—Megnin,

1892, p. 64 (brief mention only).—Tribe Argasin^s Railliet, 1886, p. 499.—

Neumann, 1888, p. 89 ; 1892a, p. 93.—Subfivm. Argasinae Trouessart, 1892,

p. 38.—Railliet, 1893, p. 704.—Neumann, 1896, p. 2.— Dubreuilh and Beille,

1896, p. 68.—Ward, 1900a, p. 196; 1900b, p. 436, and numerous recent

authors.— Trouessart, 1891, p. 308; misquotation for Argasidae.— Fam.

Argasini Cauestrini and Fanzago, 1877, p. 192.—Canestrini, 1890, p. 530.—

Fam. Argasidae Cauestrini, 1890, p. •')30
; 1892, p. 582.—Marx, 1892, p. 232.—

Troues.s;irt, 1892, p. 22.—Salmon and Stiles, 1901, p. 400.—Pavesi, P., 1884,

' In support of this view we may cite the case of Argag aequalis (Nn.) Neumann.

This species was first named Omithodoros aequalis by Neumann (1901, p. 259), being

referred to the genus OrnithodoTos because of its general form, parallel sides, and especially

the anterior portion of the body which narrows to a short rounded point. In Aryas the

auterior portion of the body is usually broadly rounded and this had appeared to Neumann

to constitute a generic distinction until he came to describe A. brumpti which possesses the

physiognomy of Oniithodoros, together with essential characters of Argas. Neumann

(1908, p. 2fi) now refers aequalis to the genus Argas, because, on closer examination, it

has been found to possess the typical margin radially striated or with (juadrangular areas,

visible ventrally and dorsally, which he now regards as a generic distinction. Neumann

appears to be almost in favour of degrading Ornithodoros to a subgenus, diSering from

Argas by the ventral folds and the absence of the margin above mentioned.

' The above Synonymy of the Family is taken from Salmon and Stiles, 1901.

Additions have been made to date.

1—2



4 Family Argasidae

p. 485, used as a heading only to brief mention of A. erraticus = Ornithodoros

q.v.—Banks, 1904, p. 45, brief mention only.—Donitz, 1907, pp. 17, 24.

—

Pocock, 1907, p. 189.— Nuttall, 1908, p. 389.— Banks, 1908, p. 14.—Tribe

Argasinae Neumann, 1892 b, p. 96.—Group Catastomata Marx, 1892, p. 233.

—Morgan, 1899, p. 136.—Subfam. Argasin^S Kailliet, 1893, p. 715.

Genus 1. ARGAS' Latreille, 1796.

Generic Characters. Body flattened, oval or rounded, luith a

distinct flattened margin differing in structure from the general integu-

ment; this margin gives the body a sharp edge which is not entirely

obliterated even when the tick is fully fed. Capitulum (in adults and

nymphs) entirely invisible dorsally, distant in adults by about its own

length fro7n the anterior border. On both dorsum and venter there are

mimero'us symmetrically arranged discs", generally round or oval, more

or less disposed in radial lines. Elsewhere the integument is minutely

wrinkled into irregular zig-zag folds. Eyes absent.

Type species : Argas persicus^.

Synonymy and Literature: Genus ARGAS Latreille, 1796*.

Argas Latreille, 1796, p. 178, obs. specimen 8 mm. long, had seen specimens from

Tuscany {A. re/ie:ciis, doubtless) ; 1804, p. 53 : type, Acarus rejlemis ; 1806, p. 155
;

1829, p. 288 ; 1835, p. 512.—Leach, 1815, p. 397.—Risso, 1826, p. 182.—Heyden,

1826, p. 612.—Audouin, 1832, p. 413.—Sundvall, 1833.—Duges, 1834 a, p. 15

(included in the family Gamasei by this author) ; 1834 c, p. 31.—Gervais, 1844,

p. 229 ; 1847, p. 351.—Koch, 1844, p. 219 ; 1847, p. 12.—Gervais and van

Beneden, 1859, p. 455.—GersUecker, 1860, p. 464 ; 1863, p. 344.—Furstenberg,

1861, p. 208.—Moquin-Tandon, 1861, p. 304.—Verrill, 1870, p. 116.—Spicer,

W. W., 1874 a, p. 185.—Ta.schenberg, E. L., 1874.—Megiiin, 1876, p. 288; 1880,

pp. 133, 320.—Conil, 1877, p. 27 ; 1878, p. 101.—Murray, 1877, p. 180.—

Canestrini and Fanzago, 1877, p. 193.—Kuchenmeister and Ziirn, 1879, p. 538

et sej.—Berlese, 1885, p. 131.—Ludwig, 1886, p. 612.— Railliet, 1886, p. 499
;

' Often misspelt Argils, see Ant. Dug^s and Milne Edwards, pi. 27 ; Fullager, 1874 a ;

Francis, 1894, p. 452 ; Fuller, 1897, p. 590, etc. The derivation of "Arpas" attributed to

the Greek dpyrii ( = white, glisteuing) by Spicer (1874 a, p. 185), who adds that being

eyeless, it can have nothing to do with him " of the hundred eyes." The numerous discs

on A. reflexxis may well have been considered to represent "many eyes" by earlier

observers. We have never seen any specimens which could be described as white or

glistening. The white incrustations dotting the backs of A. reflexus found at Canterbury

in 1874 (noted by Gulliver) appears to have been derived from the plaster in the walls, or

it may have been excrement.

- Scutella, foveolae, patellae, pits of other authors.

^ A. reflexus (Fabr.) has been the hitherto accepted type of the genus (vide Nn., 1896,

p. 2). We prefer to take pcrsiciis for our type because it is world-wide in its distribution

and commonly found, besides having been the better studied.

* Literature given by Salmon and Stiles, 1901, p. 401, revised and with additions.



TICKS
PLATE

I'ig. 1.

Fi-. :i.

i'ig. i.

Fig. 1. ./. rejlexiu i, x 10.

Fig. 5.

Fig. 3. . 1 . persicus ,! , x'J.Fig. 2. A. reflexut ? , x 10.

(Wheler, 1906, figs. 6, 7. 39.)

Fig. 4. A. vespertilionig. Last uympbal stage, dorsal aspect, x Ifi. (Specimen from Cape Colony,

Lounsbury Coll.)

Fig. 5. The same, ventral aspect. (Original, 0. and U. phot.)
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1893, p. 715.—Neumann, 1888, p. 89 ; 1892 a, p. 92 ; 1892 b, p. 96; 1896, p. 3,

etc., and 1908. p. 26.—Blanehard, 1890, p. 329.—Canestrini, 1890, p. 530; 1892,

p. 582.—Trouessart, 1891, p. 290; 1892, p. 35.—Efisio, 1892, p. 257.—Marx,

1892, p. 233.—Du Buys.son, 1896.—Moniez, 1896, pp. 499-509.—Osborn, 1896,

p. 255.—Morgan, 1899, p. 137.—Wai-d, 1900a, p. 196; 1900b, p. 437.—Salmon

and Stiles, 1901, p. 401.—livnks, 1904, p. 45.—Aclogue, 1905, p. 536 (in-

accessible).—Donitz, 1907, p. 24.— Pocock, 1907, p. 189.—XutUll, 1908, p. 390.

—Banks, 1908, p. 14, and many recent authors making casual mention.

(Not to be confused with Argas Seoul., 1835, crustacean ; Arges Hann., 1835,

crustacean ; Arges Goldf., 1839, crustacean ; Argea Val., 1840, fish ; Argus

Boh., 1761, mollusk ; Argus Scop., 1777, lepidopteron ; Argus Poli, 1795,

mollusk; Argus Temm., 1815, bird; Argxis Walk., 1837, arachnoid.)

Carios Latreille, 1796, p. 176 ; 1806, p. 161.—Kolenati, 1857, p. 16.—Canestrini,

18911, p. 480.—Neumann, 1896, p. 19.

Rhynchoprion Hermann, 1804, p. 69.—Heyden, 1826, p. 612.—Treviranus, 1831,

p. 188.— Latreille, 1829, p. •288.—Canestrini, 1890, p. 531.—Trouessart, 1891,

p. 290.—Railliet, 1893, p. 715.—Neumann, 1896, p. 3.

(Not to be confused with Rhynchoprion or Wtyncoprion Oken, 1815, dipteron
;

Rhynchoprium Marx, 1895, arachnoid.)

Caris Latreille, 1806, p. 161 ; type, respertilionis { = Carios renamed for no obvious

reason); 1829, p. 290.— Risso, 1826, p. 182.— Heyden, 1826, p. 613.— Latreille,

1835, p. 511.—Gerstaecker, 1863, p. 343. (See also Audouin, 1832, p. 413.)—

Dugfes, 1834 c, p. 14 (regards it as Argas larva).—Kolenati, 1857, p. 15 ; 1858,

p. 4.—Miu-ray, 1877, p. 181.—Canestrini and Fauzago, 1877, p. 184.—Haller,

1882, p. 312.—Canestrini, 1890, p. 480.—Trouessart, 1891, p. 290.-Neumann,

1896, p. 19.—Pocock, 1907, p. 189.

(Not to be confused with Caris Fisch., 1821, col.)

" Rhyachoprion {sic) Hermann," of Duges, 1834 c, p. 14.

In our opinion the genus Argas comprises six well established

species

:

PiGK

1. persicus ......... 8

2. reflexus 22

3. transgariepinus 29

4. brumpti 30

5. aequalis ......... 33

6. vespertilionis ........ 34

There are four doubtful species :

7. cucumerinus
(
possibly = refiexus var. magntis) . . 28

8. hennanni (near to reflexus var. magnus) ... 27

9. transversa Banks, 1902, p. 70, PI. II, Fig. 9. (Species

founded on one specimen ; description insufficient.)

10. brevipes Banks, 1908, p. 15, PI. I, Figs. 3, 4. (Descrip-

tion insufficient. Legs shorter than in A. persicus;

may be but a variety.)
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The following species have been suppressed

:

americanus, chinche, mauritianus, miniatus, radiatiis, sanchezi =

A. persicus ;
columbae, magiuis, innrginatus - A. reflexus (including

var. mur/nus) ; kochi = A. transgariepinus ; decussata, eUiptica, fischeri,

inermis, longimana, pipistrellae, ^z^ZcAeiia = A. Jvespertilionis ;
strogu-

loides Gervais, 1844, p. 231, is a purely nominal species (Nn., 1896,

p. 25). A.forskali Audouin, 1827, p. 430, figured as a hexapod larva in

Savigny, 1826, PI. IX, Fig. 13 (1 and 2 g.); mentioned in Duges, 1834,

p. 32 ; called Hyalomma Forskaelii (Aud.) by C. L. Koch, 1844, p. 222
;

possibly H. aegyptium according to Nn., 1896, p. 24, and 1901, p. 255.

Explanation of terms and signs used in the following diagnoses.

L. = the extreme length of the tick.

W. = its width at the widest part.

{I. and w. refer to length and width of various structures.)

DoRsnii = the whole dorsal surface of the body.

MammiUae= minute hemispherical or conical protuberances into which the

integument is generally raised.

Discs^ the foveolae, patellae, scutella, pits of other authors, see Figs. 6, 7, 23.

Venter = the whole ventral surface of the body.

spirade=the "peritreme" or " stigmal plate" of some author.s.

vuh!a = the genital orifice of the female.

5rTOowes = linear depressions. In Fig. 1 note pre-anal groove, post-anal groove

and post-anal median groove.

/oW« = prominent integumental ridges. In Fig. 1 note supra-coxal and cosal

folds.

camerostome= the cavity in which the capitulum lies.

Aoorf= the projection of the integument forming the walls of the camerostome.

Capitulum = the " rostrum," " head " or " false head " of various authors (Fig. 2).

basi^ capituli or shortly base= the basal ring, etc., of most authors.

hypostome = the " masilla," "radula," "labium," or " Unterkiefer " of various

authors. The dentition is indicated by figures on either side of a vertical

line. Thus 3
|

3 means three longitudinal files of teeth on each half of the

hypastome.

chelicerae= the "mandibles" or " pseudo-chelicerae " of some authors. The

terminology usually applied to the portions of the digit of the chelicerae

appears to us wrong and confusing, and we prefer to recognise (1) an
" internal article," the latter bearing a " dorsal process " which is a portion

of it (not articulated), ;ind (2) an " external article " which articulates with

the internal article upon its outer side.

1. internal ar^tV/c = " median apophysis' or "immovable finger" of some

authors.

dorsal /)roce«s= " internal apophysis" of some authors.

2. external ar^i'c^e = " external apophysis" or "free" or "movable finger" of

some authors.
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Palps, the pedipalpi, 4-jointed, leg-like appendages on either side of the

hypostome.

(For details of the capitulum consult Fig. 2.)

Legs, six articles, coxa, trochanter, femur, tibia, protartus and tarmu are always

recognisable, and there may be additional " false articulations." Articles

1 and 6 are generally referred to as the coxa and the tarsus respectively, the

others being indicated by their numbers. Certain dorsal prominences often

present on articles 5 and 6 are referred to sus humps or dorsal protuberances.

transverse
postanal grooue

Fig. 1. Ventral aspect of Ornithodoros coriaceus s with names of parts

referred to in the descriptions (Nuttall, 1908, Fig. 2).

Palp artich 4

Art. ?

Fig. "i. Capitulum of Anjas persicus i with names of parts referred to

in the descriptions (Nuttall, 1908, Fig. 4).
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Key for the determination of species of Argas.

(Exclusive of doubtful species q.v. p. 5)

(Body cii-cular

I „ oblong

PAGE

,, (Margin striate ....
( „ with quadrangular " cells

"

, , (Body sub-conical in front

I „ rounded in front

, ,, (Dorsum with polygonal depressed areas

\ ,, without ,, „ „

{Body scarcely narrower in front, capitu-

lum very small and posterior

Body narrower anteriorly, capitulum

large and more antei'ior

vespeHilioiiis 34

h

j)ersicus

(e)

hrumpti



Argas persiciis 9

placed under Rhynchoprion by Hermann was probably Amhlyomma americanum

according to Xeumann, 1901, p. 255.—Ward, 1900 b, p. 196.

Argas sanchezi Alf. Dugfes, 1891, p. 20 and Neumann, 1896, p. 16. Referred to A.

miniattts by Xeumann, 1901, p. 255, after seeing the type. This name recurs

occasionally in the literature, vide Ward, 1900 b, p. 198.—Banks, 1901, p. 590;

1902, p. 568, etc.

Argas chinche Goudet, referred to A. miniatut by Neumann, 1901, p. 344 (no

reference).

Argas radiatus Railliet, 1893, p. 718. Neumann e.xamined Koch's type of .-1.

miniatus and degraded radiatus.

Argas miniatus firmatns Neumann, 1896, p. 12, a variety b;vsed on 1 $ from Algiers.

Argas persicus var. miniatus Neumann, 1905, p. 240. (Neum.mn finds no constant

diflference between A. miniatus and the type, and largely because of its distribu-

tion retains it as a variety. We see no reason for recognising the variety.)

Popular names: "Fowl tick" (America, Australia and Africa), "Adobe tick"' in

Arizona and New Mexico. In S. Africa "Wandluis" or "Tampan" (Lounsbury,

1900). In Persia "Mianabug," " Miane bug," " Mialleh de Mianeh," "Garib-

guez" or " Guerib-guez," the last name meaning "stranger bug" according to

Churchill, 1880, p. xxi (see also Tholozan, 1881, Megnin, 1880, p. 134) ;
" M6116h

"

(Dupre, 1819, p. 324), "mallfeh" (Fischer de Waldheim, 1823, p. 272)= native

name; "punaise de Miana " (Kotzebue, 1819, p. 180), Schlimmer (1874)

states it is called "bhebguez" ("Shebgaz," according to Churchill, 1880, p. x.xi,

meaning " biting at night ") at Chahroude and Bestham.

Iconography: Oken, 1818, PI. XIX, Figs. 1-4, notes resemblance to A. rejiexns.

He gives sketchy figures of A. persicus ; dorsal and ventral aspects.

—

Fischer

DE Waldhelm, 1823, PI. I, Figs. 8-10, shows dorsal aspect with correct distri-

bution of the discs ; ventral aspect and capitulum not so good.

—

Savigny, 1826,

PI. IX, Fig. 8, dorsal aspect, very good considering the date when it was drawn.

—Gc£rix-M6seville, 1829-43, PI. VI, Fig. 3, of J. mariritianus dorsal a.spect.

Fig. 3a part of capitulum. Both figures inaccurate.

—

Koch, 1847, PI. I, Fig. 4.

—KoLLAR'^ (date?) is stated by Heller, 1858, to have figm-ed the capitulum.

—

Hellkr, 1858, Pis. I-IV, deals chiefly with the internal anatomy.

—

Packard^,

1872, Fig. 68, referred to by Neumann, 1901, p. 255 {A. americanus).—UtGVi2i,

1880, Pl. VI, Fig. 3 (poor, A. viauritianm).—LABODLBfeNE and Megnin, 1882,

PI. XXI, Figs. 1-10 ; none of them accurate, except that of the capitulum,

which is fair. PI. XXIII, Figs. 1, 2, represent the larva and egg.—Dnoks',

1891, Plate referred to by Neumann, 1901, p. 2.55 (.-1. «oneA«2i').—Marx in

Osborne, 1896, PI. Ill, Figs. 3-3 k. Drawings by Marx of .1. americanus $

and larva.—Neumann, 1896, p. 8, Figs. 4, 5, of digit (2 views) and tarsus I

;

Figs. 6, 7 {A. aynericamts), details of integument, 8* anus, 9* digit, 10* hypo-

stome, 11 tarsus IV; Figs. 16-21 {A. sanchezi), details of integument, digit,

hypostome, tarsus I, larval hypostome and ambulacrum. (Hero reproduceii,

' "Adobes" are sun-dried bricks used in buildini; houses.

' Inaccessible. Pohl and KoUar (1823) mention Argasidae.

' These figures could not be studied, the oriRinals being inaccessible.

* Figures marked by a star are reproduced in this work.
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except Figs. 5, 6, 9, 11, 16, 18 aud 20, which duplicate the others since the species

americanus and sanchezi no longer hold.)

—

Woods', 1898, Figs. 20a, b, referred

to by Salmon and Stiles under bibliography (1901, p. 402) A. americanus.—
Hassall, 1899, Coloured Plate XVI (Argas americanus) of J , dorsal and ventral

aspects : reproduced in Salmon and Stiles (1901). Text Fig. 16, larva (dorsum)

;

Fig. 17, ventral view of the larva (otherwise good), omits the coxae ; Figs. 18,

19, larval cajaitulum ; Figs. 20-22, larval ambulacrum (leg I), drawn like Figs.

16 and 17 from living si)ecimen.s.—Ward, 1900a, Fig. 2; 1900b, Fig. 260, re-

ferred to in Salmon and Stiles, 1901, p. 402.—SALMON and Stiles, 1901, .4. mtraiaZiw,

Coloured PI. LXXVIII, $ , reproduction of Hassall, 1899, PI. XVI. They give

a number of excellent text figures, of which those marked by a star are repro-

duced by us. Figs. 56, 57, views of chelicera complete. Figs. 71, 72* 9 !
"3

portion of the marginal skin ; 74*, tarsus I of adult ; 75, anus ; 77, 78*, larva

(dorsum and venter) ; 79, larval capitulum (quite as well shown in Fig. 78, but

both omit the two hairs on the basis capituli figured by Ha.ssall) ; 80, larval

mandibles ; 81, larval Haller's organ.

—

Lounsbury, 1903, gives a photograph

illustrating A. persicits upon a sliver of wood torn from a fowl house ( x 2), and

a plate showing the $ (ventral aspect), the larva (dorsal aspect) and a part of

the larval capitulum. He gives Wheler's photograph of the male (dorsum).

—

Blanchard, reproduced in Neveu-Lemaire, 1904, p. 154, Figs. C and D, are very

inaccurate, and appear to be only poor copies from Savigny (1827). The same

figure appears in Perroncito (1882 and 1901) and is copied from Perroncito by

V. Linstow (1894).

—

Banks, 1904, Fig. 71, ? venter, poor.

—

Fboggatt, 1906,

Figs. 1 and 2, showing Argas in crevices of splintered wood, and mouth-parts

of tick—Wheler, 1906, Fig. 39* the cJ, dorsum.—Donitz, 1907, PI. II, Figs.

9, 10?, 13, 14 larval leg.

—

Reaney, 1907, p. 401, two very bad figures of larva

and female.

—

Manson, 1908, PI. IV, coloured figure of adult (/) dorsum.

—

NUTTALL, 1908, Fig. 4 (J capitulum*.-Banks, 1908, PI. I, Figs. 1, 2, legs 1 and 4.

Literature. Papers marked " O " contain no original matter or

only make casual mention oi A. persicus.

1818. Oken, pp. 1567-1570.—1819. Dupr^, p. 323, refers to effects of bite.

Passage quoted in Fischer de Waldheim, 1823, p. 272.

—

Kotzebue, pp. 180,

194, rough description, fully quoted in Fischer de Waldheim, 1823, pp. 272-

274. Dwells on effect of bites on man.

—

1821. Porter-.—1823. Fischer de
Waldheim, pp. 269-273, gives brief description, dwells especially on effect of

bite.—1828. SzoviTS^.—1829. Latreille, b, p. 289. O.—1829-43. Gu^ris-
M^NEVILLE, p. 17, only refers to plate and habitat {A. mauritianus).—
1833. CuviER, cited by George, 1876, p. 224, as referring to A. persiais.—
1844. DuGfe, cited by Laboulbfene and Megnin, 1882.

—

Koch, C. L., p. 219.

A. miniatus, described in 18 words.

—

Walkexaer, p. 232. Also cited by
Heller, 1858, p. 297. Passage translated in Churchill, 1880a.—1847. Koch,
C. L., p. 12. A. miniatus. 0.-1849. Lucas, H., p. 317. 0.-1855. Kuchen-

' These figures could not be studied, the original being inaccessible.

" Figures marked by a star are reproduced in this work.

^ Cited in bibliography by Huber, 1899.
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MEISTER, p. 423. O.—1858. Heller, C, pp. 297-326. Distinguished the se.\es

and describes and figures the ,$ and 9 genital orifice. Spiracle between legs 3,

4. Heller gives the first detiiiled study of the internal anatomy.

—

Kollak,

cited by Heller, 1858, p. 297, a.s giving first description and figure of capituluni.

—1862. HrsEM.vNN, p. 248.—1863. Ger.staecker, C. E. A., p. 344. 0.^
1867. LABoULBfesE, A., p. 54, obviously compiled from Fischer de Waldheim,

1823 (g.v.).—1872. P.a.ckard, pp. 740, 741 (.-1. americana), cited by Salmon

and Stiles, 1901, p. 402.-1873. FuMouzE, inaccessible'.

—

1874. Schlimmer,

cited in Nuttall, 1899, p. 46. Xotes occurrence in different parts of Persia and

records effects of bite.

—

Spicer, p. 209, quotes Walkenaer, 1844.

—

Taschenbero,

p. 171.—1875. Fritsch, p. 61'.—1877. Packard in Murray, p. 182 {A.ameri-

canus).—1880. Churchill, S., p. xs, cites older authors and adds a few

observations of his own.

—

Ernocf, jj. 256'.

—

Myosin, P., p. 134. More fully

dealt with in Laboulbfene and Megnin, 1882.

—

Goodet, J., cited by Mcgnin

(1880) as having described and figured "A. americanus de Geer" and that it

looked like an Aiya^ (see .synonymy)= " chinche " or "nigua" in Colombia.

Megnin (1892, p. 67) thinks it must be 0. tcdaje.—1881. Tholozan. See

Laboulb^ne, 1881.—LABOULBfeNE, A., (27, vii). Report from Tholozan. Cited

in full in Laboulbfene and Megnin, 1882, p. 327.

—

1882. Bordier, p. 131, citetl

by Nuttall, 1899, p. 47.— Cobbold, p. 77.—LABonLBfeNE and M^gnix, p. 327,

deal at length with A. persicus, very diffuse, omit many essentials but describe

development and .sexes.

—

Perroxcito, p. 450. 0.

—

Tholozan, p. 15'.

—

1885.

MEGNIN, p. 460 (A. americanusy^.~l&90. Blanchard, ii, p. 883 et seq.—1892.

Marx, p. 234 {A. americanus^.—1893. Hoehb, p. 348 {A. americamt*)-.—
Railliet, p. 718 {A. radiatm).—Riley and Howard, p. 267 {A. americana,

also A. americanus)^.—Webster, p. 149 {A. americanits)^, inaccessible.

—

1894.

Francis, p. 452 {Argus americanus)'-. —v. Linstow, p. 120. O.

—

1895. Brack,

p. 258. 0.

—

Howard, p. 417 (yl.amenca?i!w)-.

—

Locnsbury, p. 657.

—

Marx, p. 199

(.-1. americanus)'-.—Riley and Howard.—Packard, p. 417.

—

1896. Dubrecilh

and Beille, p. 79. O.

—

Fuller, p. 593. General description of fowl tick.

—

Necmaxn, pp. 9-12, 24, 25 {A.americanm).—Osborn, H., p. 256, quotes Packard's

description verbatim {A. americamis).—1898. Woods, p. 102 (..1. americanus)^.

—1899. Hart, p. 180 {A. americanus) in Trinidad.

—

Hassall, pp. 496-500 (.1.

atiiericanm).—Locnsbury, repr. A fuller account in his publication of 1903.

—

Marlatt, C. L. (11, viii). O.—Morgan, p. 137 {A. awencareM*)''.—Nuttall,

pp. 46, 47, cites older literature regarding effects of bite.

—

Taschenbero, 1900,

p. 738. 0.— Utility, p. 185, inaccessible-.—1900. Ward, H. P.., p. 197, quotes

Packard's description; mentions ".I. sanchezi" as another species.

—

Ward,

H. B., p. 437 (.-1. americanus).—1901. Froggatt, p. 1349, inacce.ssiljle, cited

in Hunter and Hooker's Bibliogr.

—

Neumann, pp. 255, 256.

—

Perroncito,

p. 561. O.

—

Salmon and Stiles, pp. 402-406, give a very full description {A.

miniatm), which we have utilized in part.

—

1902. Brown, p. 86, cited by

Lounsbury, 1903, p. 6, re oviposition.

—

1903. Lounsbury, pp. 1-15, gives a

very good description of the different stages and the biology. (Cited in text.)

—

Marchoux and Salimbeni,
i>.

569. Regarding spirillosis in fowls.— 1904. Banks,

' Cited in bibliography by Huber, 1899.

' Cited in bibliography by Salmon and Stiles, l!t01, p. 402.



12 Genus Argas

p. 331. 0. Described as "A. miniata."—Lounsburt (November. Repr., brief

mention), see Lounsbury, 1903.—Mosler and Peiper, p. 346. O.

—

Nevec-

Lemaiee, p. 154. O.

—

1905. Borrel and Marchodx, p. 362. Regarding

spirillosis in fowl.

—

Neumann, p. 240.

—

Nuttall, p. 22. 0.

—

Robert.son, p. 561,

quoted by Hunter and Hooker, 1907.—1906. Braun, p. 371. O.—Froggatt,

pp. 14-18
;
gives general account of life historj' and habits ; measures for tick

de.stinictiou in infested fowl bouses (A. americanus).—1907. DoNlTZ, W., p. 27.

—

Hunter and Hooker, p. 71. Reaney, p. 401.

—

1908. Hooker, a, p. 39.

—

Man.son, p. 204. O.

—

Nuttall, p. 394 et seq.—Banks, p. 15.

(Not "Argas americanus Latreille " of Ercolani, 1859, p. 248;

Gamgee, 1871, p. 219. Not " Argas americanus De Geer" of Megnin,

1880, p. 134. (M6gnin thought it an Argas from a figure published by

J. Goudet; no reference.) Acarus americanus see Avihlyomma ameri-

canum. Dolly, 1894, p. 980. From Salmon and Stile.s, 1901, p. 402.)

With the exception of a few unimportant papers all of the above

have been consulted in the original.

Specific Description.

(Refer to Figs. 2—26, PI. I, Fig. 3.)

Adults :

—

Body ovate or quite oval, widest towards the posterior end.

Margin (150-200 fi wide), composed of quadrangular units or " cells," each

enclosing a circular pit. Discs numerous, oval or round, arranged as shown

in figures 3, 4. Venter : anus nearly central, with smooth anal ring

;

spiracles small (125 /j.) crescentic, equal to about half the width of the

anal ring; genital opening between coxae I and II'. Cupitulum : base

ventrally with four long hairs directed forwards, two post-hypostomal,

one near the articulation of each palp (post-palpal). Palps about twice

as long as hypostome, second article longest, the others equal in length.

Chelicerae (see Figs. 15 a and b). Hypostome indented, 6 or 7 fine

denticles on each half distally, followed by stout teeth 2
|
2, the numbers

of teeth increasing to 3
|
3, 4

j
4, 5

|
5 basally, the teeth decreasing in size,

not attaining the external border nor extending beyond half the length of

the hypostome. Legs : sub-equal and similar ; coxa I distinctly separated

fi-om coxa II in $ ; coxae II, III and IV contiguous; article 3 the

longest ; articles 3 and 4 broader distally ; tarsi with very slight dorsal

protuberance.

The above description applies to both sexes, which differ chiefly in

the slightly smaller size of the J*—which is slightly narrower in front

(ovate, PI. I, Fig. 3)—and in the appearance of the genital orifice

(Figs. 11, 12). The latter is slit-like and broader than the capitulum

' See Figs. 11, 12. In gravid ? it may be more anterior, as in Fig. 4.
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immediately behind which it lies in the ? (it is situate between

coxae II according to Laboulbene and Megnin, 1882, p. 333). In the

</ it is half-moon shaped and surrounded b}' an oval ring narrower

than the capitulum and placed further back.

The </" measures from 4 x 2"5 to 5 x 3 mm. (Nn. 1896) but it may

attain 8 x 5 mm. (Salmon and Stiles, 1901, p. 404). Fecundated ?s

measure 7 x 5 to 10 x 6 mm. (Nn. 1896, p. 8) ; we have seen specimens

from Merced, California, measuring 10'4 x 63 mm. Gorged females may

however attain 11 x 8'5 mm. ; Lounsbury (1903, p. 5) and Donitz (1907,

p. 27) have seen specimens from Cape Colony 125 and 12'7 mm. long'.

#^
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The integument, in this and all other species of Argas, is of a uniform

pale yellow colour, and the darker tints generally observable are

entirely due to the ingested blood. Thus the partially fed living

specimen appears of a leaden colour, with yellow margin, pale legs and

capitulum. Further feeding increases the darkened area and deepens

its hue to a blackish tint which may appear more or less red in preserved

specimens. The radiating series of discs (seen in Figs. 3, 4, 22, 23)

correspond to intervals between the digestive caeca, and serve for the

attachment of muscles.

Fig. 0. Fig. 6. Fig. 7.

Fig. 5. A. persicus. Portion of integumeut from posterior dorsal border of female,

X 44. Original N.

Fig. 6. A. persicxti. A disc ("fossette") of medium size, x 110 (Xn. 1896, fig. 17:

A. sanchezi).

Fig. 7. A. persicus. Detail of integument showing a disc and irregular smooth areas bearing

hairs. From dorsum of adult, highly magnified. Original N. and W.

Fig. 8.

Fig. 8. ,-1. persicus. Integumental hair, x .500. N.

Fig. 9. .-1. persicus. Anus, x 95 (Nn. 1896, fig. 8, of .-1. americaiius).
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Nymphs resemble ^s, but have no sexual orifice.

15

There are two

nymphal stages (a and b) separated b)- a moulting. Nymphs (a, Figs.

21, 22) measure when full-ted, 4 to 4-5 mm. In second-stage nymphs

(6, Fig. 23) the discs are more marked, though not as distinct as in

adults ; when full-fed they measure 5"5 to 6"7 mm.

Fig. 10. Fig. 11. Fig. 12.

Fig. 10. A. persicus (Indian). Left spiracle of last stage nj'mph, oriented to the long

axis of the tick's body (compare with Fig. 4 of ? ). The crescentio cribriform plate

170 fi long. Drawn from balsam specimen and opaque object with camera lueida.

Original N.

Figs. 11, 12. A. persicus i and ? genital orifices and coxae, etc. Specimens from

India. Original N. and W.

Fig. 13. Fig. 14.

Fig. 13. A. persicui i capitulum, ventral aspect, x71. Indian specimen. Original N.

Fig. 14. A. persicus ? right palp in profile, external aspect, x 75. American specimen.

Original N.
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Fig. 15 Fig. 16. Fig. 17.

Fig. 15. A. persicus. Left digit A, dorsal and B external aspects, x 220 (Nn. 1896, fig. 4,

modified).

Figs. IG, 17. A. persicus. Hypostomes, x 135 (Nn. 1896, fig. 17 of A. sanchezi and

fig. 10 of .i. americanus respectively).

Fig. 18. A. persicus. Adult, tarsus I (.J. »ii«ia(us). Salmon and Stiles, 1901

(fig. 74, 17th Ann. Rep., B.A.I. , U.S. Dep. Agr.).

Fig. 19. Fig. 20. Fig. 21. Fig. 22.

Figs. 19—22. A. persicus showing successive stages of development. Drawn from living

specimens, excepting Fig. 21. Specimens received from India and raised in Cambridge.

Fig. 19. Unfed larva 3 weeks after hatching. 1 mm. I. Fig. 20. Gorged larva

11 weeks after feeding (in winter). 2 mm. I. Fig. 21. Unfed nymph (1st stage,

dead). 2-5 mm. (. Showing upturned margin as seen in hungering specimens when

alive, the intestinal caeca (dotted lines in Figs.) being practically empty. Fig. 22.

Nymph (1st stage) one month after gorging (in winter), note appearance of discs

omitted in previous figure. 3-3 mm. I. Original N.



A. persicus 17

Fig. 23. A. persictts. Nymph (2nd stage) 8 months after feedinR, the discs more

numerous than in 1st stage nymph. Living specimen from India. 5 mm. I.

Original, N.

A \/

Fig. 24. A. perticus. Larva, dorsal aspect. Salmon and Stiles, 1901

(6g8. 77, 78, 17th Ann. liep., B.A.I., U.S. Dep. Agr.).
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Larva : 680-770 fi in length (minus capitulum), hexapod and nearly-

spherical (Figs. 19, 20, 24, 25). The larva becomes flattened and longer

as it matures, whilst unfed. The capitulum, though inserted ventrally,

projects well in front of the body, which is much wrinkled dorsally

and ventrally, but has no spiracles or discs. There is a circular or

oval unwrinkled area or plate in the middle of the dorsum. There

are numerous pennate hairs, the most prominent being a ventral row

Fig. 25. A. peraicits. Larva, ventral aspect. Salmon and Stiles, 1901

(figs. 77, 78, 17th Ann. Rep., B.A.L, U.S. Dep. Agr.).

I
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near the posterior margin of the body (hypostome and palps see

Figs. 24-26). Legs (Figs. 24-26) long ; there is a distinct pad on the

tai-si.

Fig. 26. A.persicus. A. Larval tarsus II ( x 300) ; B. larval hypostome ( x 270)

(Nn. 1896, fig. 21, A. sanchezi).

Egg almost spherical, yellowish brown, '6 to '8 mm. in diameter,

apparently without external structure.

Hosts: In all parts of the world A. pei'^cus appears to be pre-

eminently a fowl tick. It commonly attacks man in Persia, where, at

an early date, it had acquired a most evil reputation. In South Africa,

Lounsburj- (1903, p. 11) states that it also seriously infests ducks, geese

and turkeys, and that he has on several occasions found a few adults in

pigeon-coops. But a few were attracted to feed on pigeons under

experimental conditions. It has been reported from Graaff-Reinet

as killing young ostriches and from Grahamstown as attacking canary

birds. A gentleman at Graaff-Reinet suifered once from a severe bite.

Neumann (1896) and Ward (1900 a) state that the tick has been found

on quail and Packard (1895) on turkeys in California, and according to

Salmon and Stiles (1901, p. 405), Packard found it once among
Boophilus annidatus which had been collected from cattle. The larvae

have been found on the %uild dove (California) and on Zenaidunt

macroura L. (Mexico). Riley and Howard (1893, p. 267) state that the

fowl tick attaches itself chiefly under the wing and shoulder of infested

hens.
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Geographical distribution.

A. persiciis appears to be cosmopolitan, though its representatives

in different countries have been allowed specific rank by different

writers (see Synonymy, p. 8).

Europe: Russia. Neumann states that it was collected at Ssamjam

by A. Spoof (Oudemans Coll.).

Asia: Persia. Oken (1818) and Dupre (1819) were the first to report

the presence of this tick in Persia. Kotzebue (1819, p. 180) states that

it has infested Miana from time immemorial, that it hibernates in the

cracks in the walls to become aggressive in summer. He reports passing

several villages which the natives told him had been abandoned owing to

A. persicus. At Avanlung it was only necessary to break away a part

of a house wall to discover hundreds of the ticks. The houses were

built of clay mixed with straw. It was first described by Oken (1818)

and by Fischer de Waldheim (1823, p. 269). Schlimmer (1874)

reported it from Chahroude and Bestham on the main road from Teheran

to Khoragan. Churchill (1880, p. xx) states that the natives of Persia

believe it lives on fowls in winter and that it occurs at Mazrah on the

Resht-Teheran road, at Chesna Ali, near Asterabad, at Shahrud in

Khorassan and at Kashan. According to Neumann it is distributed

throughout N.E. and N.W. Persia. Tholozan collected specimens in

chicken coops in different parts of Persia and sent them to Laboulbene

(1881). The Paris Museum contains specimens from Miana, of which

Neumann (1901, p. 2.53) gives particulars. The latter author also records

and gives particulars of specimens from Palestine, E. Turkestan, and

Pekin, China (all in Paris Mus.). Captain E. W. W. Greig, I.M.S., has

sent us specimens from India (Kasauli, Punjab, 1906).

Africa: Egypt. Taschenberg (1874, p. 171) had specimens collected

in houses in Egypt. Neumann (1901, p. 253) records persicus from

Egypt (Klunzinger Coll.) and from Dongola, collected by Ehrenberg

(Berlin Mus.). Nuttall has received numerous live specimens from

Cairo collected in fowl houses by Prof H. Bitter, and others from the

Soudan collected similarly by Dr A. Balfour (Khartoum). A J* was

collected at Fort National, Algeria, by P. Lesne (Nn., 1901, p. 253).

Lounsbury (ix. 1903, p. 1) states it occurs in most if not all the towns

of Cape Colony, also in the Transvaal, Orange River Colony and Natal

(at Pietermaritzburg). In South Africa it appears to thrive as well on

the coast as inland, being as abundant about Cape Town, Port Elizabeth

and Uitenhage as at Grahamstown and Graaff-Reinet. Nuttall has
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received numerous live specimens from Mr Lounsbury and othei-s have

been examined (from the same source) by Neumann (1901, p. 253).

Gu^rin-Meneville's (1829-43) specimens came from the Ishind of

Mauntius (A. inauiitianus) where they infested fowls.

America : It {A. miniatiis) appeal's to be widely distributed, having

been found in N. and S. America and in the West Indies. In the United

States it has been frequently reported from Texas '
: F. G. Schanph (accord-

ing to Packard, 1895, p. 417) reported in November, 1884, that it caiised

a large mortality in chickens in Dunant County. It is also reported by

Marx, 1892 a, Riley and Howard, 1893, p. 267, Hoehr, 1893, p. 348,

Osborn, 1896, p. 256, as destroying fowls in Kinney Co. and San Diego.

Hassall, 1900, p. 499, believed that it was extending northward in

Texas. Banks (1901, p. 590 and 1902a, p. 568) reports "A. sanchezi"

from Catalina Springs, Ainzona (April), and from New Mexico (July).

Several authors report the ticks from California where they infested

a fowl house at Lakeside (Mai'x, 1892 a. Banks, 1904, p. 331). Packard,

1895, received specimens from Merced' where they attacked chickens

and turkeys, and they have been found on the quail at Mariposa

according to Neumann (1896, p. 18). They injure fowls in Florida

according to Salmon and Stiles, 1901, p. 405. The tick occurs in

Mexico (A. sanchezi) at Guanajuato and in Southern California.

Numerous specimens have reached us from Brazil from Dr A. Lutz

(Sao Paulo) and through the courtesy of Drs Marchoux and Borrel,

of the Pasteur Institute, the ticks being infected with Spirochaetes

causing disease in fowls. "A. chinche" also occurs in temperate parts

of Colombia where it attacks man, and Koch's type of " miniatus

"

came from Demerara {Brit. Guiana). In the West Indies the fowl tick

has been found at Trinidad where Hart- (1899, p. 180) supposes they

were imported from the United States, and Goodwin (Nn., 1901, p. 235)

also reports it as infesting chickens at Antigua.

Australia : Lounsbury (ix. 1903, p. 1) says the fowl tick occurs in

all five of the Australian Colonies, and no doubt he is correct for

W. Australia and Queensland. We find it recorded for the other colonies

as follows: Victoria: specimens found on fowls at Melbourne by

Desmond (Nn., 1901, p. 253; see also Brown, 1902). New South

' We have examined specimens collected in fowl houses in Texas in 1907 (sent by

W. D. Hunter), and others off fowls in Merced, collected by Ehrhorn in 1894. Banks

(1908, p. 15) has seen specimens from Austin, Georgetown, El Paso, Patton, Sau Antonio,

Brackettville, and Colorado City, Texas ; also from Riverside, California.

^ Nuttall has received specimens in all stages collected by Mr Hart from Mr H. A.

Ballon (Barbados).
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Wales : specimens in the collection of the Department of Mines and

Agriculture were examined by Neumann (1901, p. 255 ; see also

Fuller, 1896, 1897, p. 590). S. Australia: Michael (1892, p. 202)

received live specimens from Adelaide, and Nuttall (1906) received live

specimens from the same place, sent by Dr E. A. Johnson. In all places

it infests fowls. According to Froggatt (1906, p. 14) it was introduced

from America into N. S. Wales and has since spread over all the south-

western towns.

Habitats : When A. persicus abandons its host, be it bird or man, it

retreats into the crevices in the walls of the chicken house or dwelling

to digest its food, undergo its metamorphosis or to oviposit, etc.

Schanph (published by Packard, 1895, p. 418) in Texas found them

retreating into the cracks and under the bark of trees upon which

chickens roosted.

N.B. For Seasonal Prevalence, General Biology, Effects of bite and

jKirt played in Pathology, see Section II.

ARGAS REFLEXUS (Fabricius) LatreUle, 1796.

Figs. 27—33, PL I, Figs. 1, 2.

Synonymy: Acarm reflexus Fabricius, 1794, p. 426 ; 1805, p. 353.

Acarus marginatus Fabricius, 1794, p. 427 ; 1805, p. 354.

Ixodes reflemis Fabricius in Latreille, 1829 b, p. 288.

Aryas re/leanis (Fabricius) Latreille, 1796, p. 178 ; 1829b, p. 288.

Rhynchoprion columbae Hermann, 1804, p. 69, No. 1 ; also Fabricius, 1805,

p. 356.

Argas magnus Neumann, 1896, p. 14, degraded to A. reflexus var. magnus

Neumann, 1905, p. 239.

Argus reflexus in Fullager, 1874 a, p. 86.

Common name: Pigeon tick, Taubenzecke (Ger.) ; Schellack (1908, p. 487) .states

that the larva is known as the " Lederwanze " by pigeon fanciers in Germany.

Iconography: Latreille, 1796, PI. VI, Fig. 3.—Hermann, 1804, PI. IV (coloured).

Figs. 10, 11, N and 0, dorsal and ventral aspects, capitulum and tarsus (very

crude figures).—Duofes, Ant., and Milne Edwards, PI. 27, Fig. 2 (poor).

—

Gerstaecker, 1860, PI. XV, Figs. 1-6.

—

Pagenstecher, 1861, PI. I.

—

Biaxcoxi,

1867, figured tlie larva and its capitulum (part seen dorsally) and the capitulum of

the "adult" in ventral aspect. Figures sketchy.

—

Fullager, J., 1874 a, p. 122,

Fig. 86 ; inaccurate figure of tarsi corrected in author's paper of later date 1874 b,

p. 234, Fig. 164. He also gives other figures.

—

M^gnin, 1880, Fig. 45, same as

following : 1892, p. 64, Figs. 5-7, ? dorsal and ventral aspects, capitulum (very

poor figures).

—

Taschenberg, 1880, p. 152, Fig. 39, small sketch, side view

(poor figure, reproduced by v. Linstow (?)).

—

Clads, 1887, Fig. 444, se.xual

organs, after Pagenstecher, 1861.

—

Berlese, 1888, fasc. XLVII, No. 5.
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cJ doreum (coloured), venter, detail of dorsal and marginal integument.—

Caxestrini, 1890, PI. XLI, Fig. 2, digit and hypostome (very inaccurate).—

Railliet, ISO.'), Figs. 487, 488, capituhim (inaccurate)
;
gorged 9 dorsum and

venter (sketchy).—DuBREni.H and Beille, 1896, Fig. 6 (sketcliy).—Xevmaxn,
1896, Figs. 1-3, of digit, hair ; tarsus 1 in two positions, tarsus 4, nailer's organ.

Figs. 14, IT) {A. ntuffnus), digit, hypostome ; here reproduced.

—

Taschenberq,

1900, p. 739, dorsum and venter of adult (?) (inaccurate).—Wheler, E. G., 1906,

Figs. 6, 7, (J dorsum, ^ venter, both good photographs ; here reproduced.

Literature : 1794. Fabricids, pp. 426, 427. Ac. re/lextis, Ac. marginatu/<, Rhync.

columbae (few words).—1804. Hermann, p. 69.—1805. Fabricius, pp. 353, 354,

356 (Latin). Same as 1784.—(No date) DcGfes, Ant., and Milne Edwards
(no date).—1837. Walckenaer, m, p. 231. O'.—1839. Raspail, p. 9.-1844.

Koch, C. L., p. 219, only mentioned.—1859. Gervais and van Beseden, i,

p. 459. O.—1860. Gerstaecker, pp. 457-470 ; eSects of bite.—Moquix-

Tandon, p. 281.—BobCHDLTE, p. 554.-1862. Pagenstecheh, p. 142.-1863.

Gerstaecker, p. 344 ; brief mention only.

—

Coquebert, PI. 27, Fig. 10 (cited

thus by Bianconi, 18(57).

—

Bocquillons (before 18G7), p. 113 (cited thus by

Bianconi, 1867). 0.-1867. Bianconi, C. A., pp. 107-112; the first to describe

larva.—1871. Gulliver & Gulliver.—1872. Gulliver, p. 205.-1874. Ful-

lager, J., (a) p. 121
; (6) p. 234.—"R. E.," p. 161 ; brief mention.— Spicer,

(a) p. 185. 0. (6) p. 209. O.

—

Taschenberg, p. 171 et seq. (mostly citations

from other authors).—1877. Canestrixi, G., and Fanzago, p. 125.—1879.

BoscHULTE, p. 562.-1880. MfiGNiN, p. 135 ; repeated verbatim in Laboulb^ue

and Megnin, 1882, p. 322.—Rivolta and Delprato, p. 314.-1882. LABOCLBfeNE

and MfcNiN, pp. 332, 340.

—

Chatelin (see re cftects of bite).

—

Contarini,

pp. 16, 161 (cited by Berlese, 1888).—Zurn, p. 78.-1885. Johannessen,

p. 347.-1888. Berlese, fasc. XLVII, No. 5. Short Latin description.—1890.

Blanchard, II. p. 883 et seq.—Canestrini, p. 532, cites Bianconi's description

of larva. He describes (J and $ .—1892. Alt, p. 531.

—

Brandes, d. p. 10.

—

MfcNiN, p. 64 ; brief mention.—1893. Terrexzi, pp. 73, 79 ; reports rejfexus

attacking persons at Narni.—1894. v. Linstow, p. 121, cites Bi-ehm, p. 688 (see

below). 0.-1895. Braun, p. 258. O.—Planchon, p. 29 (inaccessible).— 1896.

Dubrecilh and Beille, p. 76. O.

—

Neumann, p. 4.

—

Moniez, pp. 499-509.

—

Gibert (thesis).—1897. Brasdes, p. 747.—1898. Ajutolo, p. 222; attacking

persons in Bologna.

—

Mingazzini, pp. 245-249.—1899. Wheler, p. 12.—1900.

Breum (see Taschenberg).

—

Taschenberg, p. 739 (in Brehm's Tierleben).—
Ward, H. B., (a). O.—1901. Neimann, p. 253.—Perroncito, p. 568.-1904.

Mosler and Peiper, p. 345. O.- 1906. Tonnel, p. 552.

—

Braun, p. 369. 0.

—

1907. DoNiTz. p. 26.—1908. ScHNEE, p. 32.—ScHELLACK, p. 486 ; transmission

of spirochaetosis.

—

Banks, p. 16.

Adult: (Figs. 27, 28, PI. I, Figs. 1, 2). Bodi/ oval, widest toward

the posterior end. Margin irregular wrinkled into radial striae forming

a border 200 /j. wide, which is slightly turned up especially in unfed

specimens (whence rejiexus) and is stated to always remain yellow

' Papers marked contain no original matter.
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(margiiiatus); discs arranged much as in ^. persicus but the integument

much more finely wrinkled. Ventral surface : anus nearly central, with

smooth anal ring. Spiracles crescentic, elongated transversely, equal in

length to the width of the anal ring; genital opening as in A. persicus.

Capitulum: base with two long post-hypostomal hairs ventrally, directed

forwards. Palps with articles sub-equal, the third the shortest, denticu-

lated hairs (Fig. 29) dorsally. Chelicerae : digit, see Figs. 30, 31.

Hypostome (Fig. 32) rounded terminally, some small denticles at the

tip, followed by 2
I

2 stout teeth merging into 3
j

3 to 6
j
6 progressively

Fig. 27. Fig. 28.

Figs. 27, 28. Arr/as reflexiis, J x 10 dorsum (with detail of margin) and venter.

From specimen lent by Prof. Neumann. Original, N. and W.

Fig. 29. Fig. 30. Fig. 31. Fig. 32.

Fig. 29. A. reflexiis. Palpal hair, x 250 (Nn. 1896, fig. 2).

Fig. 30. A. reflexus y&T. magnus. Left digit, x 225 (Nn. 1896, fig. 14, modified).

Fig. 31. A. reflexus. Left digit, dorsal aspect, x 220 (Nn. 1896, fig. 1, modified).

Fig. 32. .'1. reflexus var. 7tiagnus. Hypostome, x 100 (Nn. 1896, fig. 15).
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smaller teeth. Legs as in .4. persicus, except that the coxae are

contiguous and the tarsi (Fig. 33) have a more distinct dorsal promi-

nence.

The sexes are distinguished by the same charactei-s as in A. persicus.

The male (Figs. 27, 28) may attain 4x3 mm. {/" pore between coxae

II, ? as in .4. persicus (M^gnin, 1880, p. 136 ; also Canestrini, 1890,

p. 532). The newly emerged female is about 5x3 mm., but when

gorged attains 8x4 mm. or even 9x5 mm.

x^
-——V V V V

Fig. 33. .-1. reflexus. Tarsi I and IV of large nymph. Sketch. W.

Nymphs measure 4x2 mm. (1st stage) or 5"5 x 42 to 7'3 x 4'8

(2nd stage), they resemble the male, but the larger ones are without a

true sexual aperture.

Larvae almost spherical, L. 0'5 mm., at most 2 mm. (M^gnin,

1880) with terminal or subterminal capitulum. Hj'postome with

dentition 2 2. Colour testaceous.

Eggs ovoid, reddish, ".t mm. /.

The foregoing description is taken in part from Megnin, 1880,

Laboulbene and Megnin, 1882, and Neumann, 1896, pp. 4, 5 (con-

densed) ; the measurements of the nymphs were made on specimens

• received by us from Germany in 1908.

ARGAS REFLEXUS var. MAGNUS Nn. 1905.

Figs. 30, 32 (see Synonymy above).

This variety only differs from the type in its large size, its relative

narrowness, and the fact that the posterior border of the body is more

lanceolate. The details of the digit appear also to differ (compare

Figs. 30 and 31). Origin : Equador and E. Patagonia (Gulf of

St George).

A. REFLEXUS.

Hosts : Pigeons, the larvae have been found once on the horse

(Starcovici), and the nymphs and adults may attack fowls and man
occasionally.
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The Geographical Distribution of this species appears to be

limited to Europe and N. Africa. Osborn (cited by Ward, 1900) has

stated that it occurs in the United States as far north as St Louis but

there is no certainty that the determination was correct.

England: A. refleanis was found at Canterbury Cathedral by

Gulliver (1872, p. 205) who states that its presence had " long been

known in the dark recesses of our time-honoured fane " and that it was

regarded there as an " insect peculiar to Canterbury Cathedral." The

ticks were found " rather plentifully crawling about the inside of the

base of the Cathedral " (see also Fullager, 1874 a and b ;
" R. E.," 1874

;

Spicer, 1874, Taschenberg, 1874, Wheler, 1899, p. 12). Two specimens

were secured alive in the Cathedral by W. F. Cooper in March, 1908.

We find no other records of its presence in Great Britain although

Donitz (1907, p. 26) states that it used to prevail in Ireland (authority

not stated).

France: the pigeon tick, according to Neumann, occurs especially

in the Ardennes. Latreille (cited by Megnin, 1880, p. 136) once found it

in a house, but judging from the statements both of Latreille and

Hermann it has grown much rarer in France. Laboulbene and Megnin

(1882, p. 32.3) sought in vain for years to procure specimens from pigeon

fanciers, and Neumann could only lend us a single j" specimen for

purposes of study.

Germany: Pagenstecher (1862) records its presence in large

numbers in the loft of a house at Frankfort where it greatly disturbed

the sleep of the servants at night. Gerstaecker (1863, p. 344) notes its

having been recently found to attack man in Germany, and states

it occurs more commonly in Southern Europe. Taschenberg (1880,

p. 152) states it has long been known in Alsace and in the Province

of Saxony at Eisleben (Taschenberg, 1873; 1900, p. 740) having been

recorded there and in Westphalia and at Friedeberg a. d. Saale before

1871. Donitz (1907, p. 26) writes that it is difficult to obtain. Schnee

(1908, p. 32) records that about 1896 an old church was torn down at

Magdeburg and that persons visiting the church at the time were much

attacked. As is usual in such cases, pigeons had been kept there and

the ticks wandered into the church. Mertens in 1907 sent specimens to

Hamburg from Magdeburg and some of these were kindly placed at our

disposal by Dr Ftilleborn (Institute of Tropical Medicine, Hamburg).

Schellack (1908, p. 487) found it in two pigeon coops in Magdeburg.

Italy: Bianconi (1867) reports it from Modena. Canestrini (1890)

states it was found in 1876 in the interstices of the mosaic in the church
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of San Marco, Venice. Berlese (1888) states that it is found about

Venice and Florence. Laboulbene and Megnin (1882) obtained

specimens from Pisa, and according to Perroncito (1873 and 1901) it

prevailed to such a degree at Turin <is to make it impossible to raise

young pigeons. Birds 1 to 2 weeks old were attacked and died of

exhaustion. Terrenzi (1893) reports it as attacking persons at Narni

and as present at Tivoli, and Ajutolo (1898) as attacking persons at

Bologna. At Narni, according to Terrenzi, they wandered out of a

pigeon coop which had been disused for years and gained entrance to an

adjoining house where they inflicted troublesome bites upon the inhabi-

tants at night.

Russia and Rouinania : K. Blanchard records it from Odessa and

the larvae have been found on the horse in Roumania by Starcovici

(cited by Neumann, 1896, p. 5).

Africa : according to Neumann (1901, p. 253) Simon found a large

specimen at Tlemen, Algeria.

It is obvious from the foregoing that this species is not common.

One of us (N.) tried in vain for years to obtain specimens from

England, France, Italy, and Germany but it was only recently that

some were received from Magdeburg. Owing to the growing interest

in relation to ticks as disease-carriers it is however quite possible that

a more careful search in the future will lead to A. reflexus being found

to be more prevalent in Europe than has hitherto been supposed.

Habitat: A. reflexus lives chiefly in pigeon-coops where it hides in

cracks in the walls and woodwork, the adults and nymphs attacking the

birds at night.

N.B. For General Biology, Effects of bite and part played in

Pathology, see Section II.

ARGAS HERMANN! Audouin, 1827.

Figs. 34, 35.

Literature, etc. : Savigny, 1826, PI. IX, Fig. 7 (re-sembles .1. reflex-us).—Audouin,

18i7.—Neumann, 1896, p. 13, Figs. 12, 1.3, here produced ; 1901, p. 253.

Adults : Body oval, almost always markedly convex. Integument

of uniform appearance, very finely wrinkled. Numerous small discs

aiTanged as in A. reflexus. Margin finely striate, 75—80 /i wide.

Venter: spiracles about two-thirds (150/x) the width of the anal ring.

Anal aperture bordered by a few short hairs. Capitulum relatively
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small (275-300 /i I.); digit (see Fig. 34); hypostome (Fig. 3.5) tapering

and slightly rounded at the tip ; two long post-hypostomal hairs on the

basis capituli. Females attain 8x5 mm., and the males are only slightly

smaller.

Fig. 34.

Fig. 34. Left digit,

Fig. 3.5. Hypostome,

Fig. 3-5.

Argas hermanni.

< 22.5 (after Nn. 1896, fig. 12, modified).

X 135 (Nn. 1896, fig. 13).

Nymphs show great variation in size, ranging from 1'5 x 1 mm. up

to the size of the male.

Neumann identified a tick collected by Rafifray (E. Simon's Coll.)

in N. Abyssinia as belonging to this species on collating it with the

numerous specimens, of unknown origin, in the Paris Museum.

Subsequently, three specimens were brought from Egypt by Klunzinger

(Neumann, 1901, p. 253). Neumann .separates this species from reflexus

chiefly on account of " the fineness of the texture of its integument,

and the minute size and details of its capitulum." We regard it as

a doubtful species.

ARGAS CUCUMERINUS Neiunann, 1901.

Lit. : Neumann, 1901, \\ 2">4.

Male : Body flat, long oval, 10 x 5 mm., almost as broad in front as

behind. Integument rather finely wrinkled. Margin striate, rather

narrow. Venter: anus almost circular, central, well behind the spiracles,

which are less than the anal width. Capitulum small and anterior;

hypostome 2
|
2. Legs long; coxa I slightly separated from coxa II;



A. cuctimerimis •29

the space between the coxae of the two sides equal tt) \ the body-width.

Tarsi with a thick dorsal protuberance distally.

Description based on two specimens found beneath rocks in dry

places at Lima, Peru, by Gaudichaud (Paris Museum).

This species is doubtfully distinct from A. rejlexus. Neumann

thought it might be the male of A. maynus, which he has since fused

with A. rejlexus (see p. 22).

ARGAS TRANSGARIEPINUS White, 1846.

Figs. 36 and 37.

Lit., Icon, and Syn. : Argas transgariepinus White, 1846, p. 363, PI. II, Fig. 4,

il<ii-sal and ventral aspects (Figs, and description useles.s).

Argas kocki Neumann, 19(!)1, p. 254.

Resembling A. rejlexus, but differing from it as follows:

Adults : Body short oval, and almost as broad in front as behind.

Margin striate like that of rejlexus, but relatively broad (3 mm.).

Spiracles scarcely as long as the width of the anus. Sexual orifice of

the male very small, facing the posterior extremity of coxa I. Capitulum

very small ("8 mm.) and very posterior, far from coxae I, lying in a

clearly marked camerostome. H}'postome narrow, palps short. Coxa I

far from coxa II, and the space between the coxae on the two sides

very broad—equal to one-third the width of the venter. Tarsi I much

humped distally, the protuberances on the other tarsi slight.

FiK. 36. Fig. 37.

Figs. 36, 37. Argot tramgaritpinus ? , x 4. Dorsum and venter. Sketcli from type

specimen in Brit. Mas. Original, N.
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N.B. These points are taken from Neumann's description of

A. kochi, based on a single (^ from Basutoland, collected by Cristol

(Paris Museum). White's description is insufficient, but Neumann

found the tjq^es (2 females) in the British Museum and they agreed

with A. kochi, except in the genital orifice (a sexual character) and the

fact that the tarsal protuberance was almost as well marked on tarsi

2, 3 and 4 as on tarsus I. If the examination of other specimens of

A. transgariepinus should show similar tarsi in both sexes, Neumann's

species would become A. transgariepinus var. kochi. (There are

3 females (dry specimens) in the British Museum collection. The

accompanying figure was drawn from one of these measuring 10x7 mm.,

a smaller specimen measured 8'5 x 6 mm.)

Fig. 38.

Figs. 38, 39. Argas brumpti ? ,

Fig. 39.

c 3. Dorsum and venter. Original, N. and W.

ARGAS BRUMPTI Neumann, 1907.

Figs. 38 to 47.

Lit. and Icon.: Neumann, 1907, pp. 224-229, Figs. 9-14, here reproduced.

Adults and Nymphs : Budy flat, only a few nymphs and males

showing the dorsum convex through repletion. The adult ? (Figs. 38-41)

attains 20 x 13 mm., average size 15 x 10 mm., nymph or young </

measure 7x5 mm. Sides of the body parallel, its anterior border

conical, recalling Ornithodoros ;
posterior border broadly rounded ; margin

(Fig. 47) finely striate. Dorsum pitted by symmetrically arranged

polygonal depressed areas, bounded by rugose ridges, and containing
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small discs, as shown in Figs. 40, 46. Numerous short haire, especially

along anterior border. Venter : the anterior conical portion is hollowed

out into a deep triangular camerostome bounded by lips divergent

behind, and connected behind the capitulum by a transverse fold, im-

mediately behind which is the vulva in the % , the J* genital orifice

Fig. 40. Fig. 41.

Argas brumpti ? .

Figs. 40, 41. Dorsal and ventral aspects. Nn. 1907, fig. 1).

Fig. 42. Fig. 48.

Argcu brumpti ? .

Fig. 42. Capitulum and anterior part of venter, x 28. Nn. 1907, fig. 12.

Fig. 43. Capitulum in profile, x 28. Nn. 1907, fig. 12.
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being somewhat more posterior. Spiracles crescentic, less than the

width of the anal ring, which is oval. Hairs rather more abundant than

on the dorsum. Capitulum (Figs. 42, 43) : with very thick base
;
palps

tapering, the first two articles (especially art. 2) long, the 3rd and

4th short; four strong hairs on the outer surface of 1st article.

Chelicerae : see digit. Fig. 44 ; hypostome (Fig. 42) long, narrow,

lanceolate, bearing two long hairs at its base; dentition 2
j
2, 14— 15 teeth

per file, the inner teeth widely separated. Legs yellowish, relatively

Fig. 44. Fig. 4.5.

Fig. 44. Digit, x 210. Nn. 1907, fig. 1.3.

Fig. 45. Tarsi I and IV, x 14. Nn. 1907, fig. 14.

Fig. 4(i.

Ar(]ns briimpti.

Fig. 4G. Detail of dorsal integument, >

Fig. 47. Marginal integument, x 25.

(Neumann, 1907, figs. 11 and 10.)
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short and strong; coxa I (Figs. 39, 41) separated from coxa II by an

interval equal to their breadth ; coxae II, III and IV contiguous ; all

coxae have their anterior and posterior borders covered by striated

integument ; tarsi (Fig. -45) with a spiniform protuberance which gives

them a bifid appearance.

Origin : Description (condensed from Neumann) based on 35

specimens collected by Dr Brumpt at Ogaden, Somaliland.

Note: Dr Brumpt having kindly sent us a specimen of A. brumpti ?

(Dakhatto Valley, Somaliland), we have been able to compare it with

Neumann's description. We have figured our specimen (Figs. 38, 39).

Effects of Bite, etc. See Section II.

ARGAS AEQUALIS (Nn.) Neumann, 1908.

Syn. and Lit. : Oi-nithodorm aequalis Neumann, 1901, p. 259.

Argas aequalis (Nn.) Neumann, 1908, p. 26.

Njonph : Body flat, b x 2"5 mm., with lateral borders parallel, rounded

posteriorly, tapering anteriorly to a short rounded point ; colour

reddish, capitulum and legs yellowish white. Integument folded, with

very fine granulations, covered with whitish hains, excepting on the

venter between coxae. A distinct striated margin visible dorsally and

ventrally ; a dorsal protuberance corresponding to the capitulum

;

symmetrical depressions occupied by discs. Venter very prominent

centrally. Sexual orifice punctiform, between coxae I. No eyes.

Capitulum twice as long (1 mm., including base) as broad, the base twice

as broad as long, resting on a broad transverse fold equal to twice its

breadth ; hypostome long, narrow, pointed, lanceolate, with numerous

teeth anteriorly, followed by dentition 2
|

2, not extending to the middle

of its length. Legs fairly long ; coxa I stout, thick, somewhat separated

from coxa II ; tarsi without protuberance.

The description (modified from Neumann) is based on a specimen

(late-stage nymph) collected at Utengala, German East Africa, by

Fulleborn (Berlin Mus.). This species is unfortunately not figured.

(See p. 3, footnote 1.)
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ARGAS VESPERTILIONIS (LatreiUe), 1796.

Figs. 48-57, PI. I, Figs. 4 and 5.

Synonymy and Literature : Carlos vespertiliouis Latreille, 1796, \\ 176, larvae.

Caris vespertilionis Latreille, 1804, p. 161, larvae. Generic name changed for

uo apparent reason. Latreille, 1829 b, p. 290, notes the "peau ecailleuse"

as a generic character, see also Latreille, 1835, p. 511.

Acarus Jischeri in Savigny, 1826 (see Iconography).

Argas fischeri AuDOUiN, 1827, p. 427, probably mature nyroph.

Argas pipistrellae AuDOUiN, 1832, p. 412, larvae.

Argus pipistrellae in Ant. Dugfes and Milne Edwards (no date).

Caris vespertilionis Gervais, 1844, p. 227, larvae.

Caris elliptica Kolenati, 1657, p. 16, probably nymphs.

Caris longimana Kolenati, 1857, p. 16, probably nymphs.

Caris decussata Kolenati, 1857, p. 16, probably nymphs.

Caris inermis Kolenati, 1857, p. 16, probably nymphs.

Argas jischeri G'EonG'E., 1876, pp. 223-225, in Westwood, 1877, p. Ixii, referring to

George's paper. Probably nymphs'.

Argas pulchella George, 1876, p. 224. The author proposed this name tentatively

as he thought the " Blyborough tick " might be A. fischeri. He described

the mechanism of the foot and notes the spiracles between legs III and IV.

Argas pipistrellae Westwood, 1877, p. Ixii.

Argas vespertilionis (Latreille) Neumann, 1896, pp. 20-23 ; 1901, p. 254.

Caris vespertilimiis Latreille, revived by Pocock, 1907, p. 189.

Iconograpliy-: Savigny, 1826, PI. IX, Fig. 6 (1, 1', 2, 2') much better figures than

most of those published since ; large nymphs or possibly adults.

—

Audouin,

18.32, PI. XIV, fig. 1.—Ant. Duofes and Milne Edwards, PI. XXVII, Fig. 3

(larva, poor).—Gervais, 1844, PI. XXXIV, Fig. 8, larva.—George, 1876, Pis.

XXI, XXII, figures of nymph : venter, part of capitulum, tarsus, dorsum,

intestinal caeca*.

—

Neumann, 1896, Figs. 22-26*: nymph, ventral surface

and detail thereof ; capitulum ; hypostome, digit ; larval hypostome, digit,

dorsal plate, anus.

—

Wheler, 1899, p. 12, Fig. 4, described as nymph
;

reprinted 1906, Fig. 8*, described as adult after balsam specimen of the

"Blyborough tick" (see George); also (1906) figures part of capitulum and

marginal integument.

1 Westwood (1877, p. Ixii), who is quoted in Neumann's synonymy (1901, p. 254),

refers incidentally to George's papers (1876, 1877) in his Presidential Address, stating

with regard to the name given by George: "It is given as Argas jischerii of Walcken.,

but it seems to me identical with A. pipistrellae, Aud."

* Figures marked * are reproduced herein.
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There is no extant description of the adult of this species. Wheler

(1899, p. 12) described a specimen at the British Museum which he

believed to be adult, but we have examined it and find it to be a

nymph, probably in the second stage. Loun.sbury has kindly lent us

a mature ? of the form, recognised by Neumann as at least only a

variety of A. vespertiUonis, which infests penguins at Queenstown,

Cape Colony. The following description refere to this specimen

:

Female : L. (hood not included) 7'4, W. 8'8 mm., broad oval, much
depressed, irregularly convex in the middle of the dorsum, red-brown

with narrow reflexed margin of reddish-yellow colour, the integument

entirely covered with very fine, conical, sharp granulations, except on

the discs, which are arranged as shown in the figure (Fig. 48). The

Fig. 48. Arijas vespertiUonis ? , L. 7-4 mm. Venter (see text). Original, N. and W.

anterior margin projects in the form of a triangle on a level with the

dorsum, and from beneath this projection a rounded, yellow convex hood

proceeds forward and downward, visible dorsally, and concealing the

capitulum. Venter : anus at about the middle of the body ; supra-coxal

fold well-marked, short, extending from the sides of the hood to the

posterior ends of coxae IV. Coxal folds well-marked, narrow ; very

numerous, small, radially arranged discs. Vulva: a very broad slit

between the posterior ends of coxae I, much wider than the b;isis

capituli and reaching the coxae on either side. Behind the anus, at a

distance of about three times its diameter, there is a remarkable paired

organ (see Fig. 49) consisting of two niirrow, deep, crescentic clefts, on

each side of the middle line ; each cleft lies in an area of modified

integument, free from mammillae ; behind the cleft the area is finely

punctate, while in front, on its concave border, it is finely striate

at right angles to the direction of the cleft. (This structure is also

observable in the nymphs.) Capitulum very .salient ventrally, with

very long base and extremely small appendages ; hypostome narrow,

3—2



36 Genus Argas

indented at the tip, with small inconspicuous teeth, apparently all

marginal. Palps : article 1 comparatively large and massive, the other

articles very small and narrow. Lefjs: coxae sub-conical, coxa I

separated from coxa II ; coxae II, III and IV contiguous ; tarsi abruptly

tapering, almost humped.

The descriptions of the nymph and larva given below are condensed

from Neumann (1896, pp. 22-24).

;^ ^^

i^0^-^v^f^My:>-0^':
j

'

'

' ; i^£v

•'V'*^"-Vii1ili'it'ltiiihi'r-i'i'4'''-'n-
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ri-'Xv.v-;-.;,., . ,sfSSi^:
^r^my/r

Fig. 49. Argas vespertilionis. One of two curious grooved organs lying posterior to

anus as indicated in key-figure above and highly magnified below. Present in adults

and nymphs. Drawn from large nymph (opaque object) and only indicated by a

line in Fig. 48 of ? . Original, N. and W.

Fig. 50. Fig. 51.

Argas vespertilionii'.

Fig. .50. Nymph, ventral aspect, x 28 (Nn. IS'JC, fig. 22).

Fig. 51. Nymph, ventral aspect, x 13 (Wheler, 1906, fig. 8).

We regard these as 1st and 2nd stage nymphs.



A. vespertiliom's 37

Nymph (Figs. 50-52) : Bod)/ nearly circular, 2'4 x 2'1 mm.
(3'7 X 36 mm. to 4-95 x 437 mm. according to Wheler, 1899, p. 12,

? 2nd stage nymph. We have examined large n3-raphs from the Cape,

measuring 5"5 mm. in length). Integument finely creased in zig-zags in

young individuals, in polygonal design in the more aged ; margin

(Fig. 53) with irregular folds in young individuals, quadrangular areas

Fig. 52. Argas vespertilionis. Nymph's intestinal caeca.

After George, 1875, pi. II, fig. 2.

Fig. 53. Fig. 54. Fig. 55. Fig. 56.

Argas vespertilionis. Nj-mph.

Fig. 53. Slightly schematic figure of part of ventral surface and margin, x 300.

Fig. 54. Capitulum, ventral aspect, x 65.

Fig. 55. Hypostome, x 585.

Fig. 56. Digit, x 665.

(Neumann, 1896, figs. 23, 24, 25 a and b.)

in others, radiating, having very short hairs ; numerous small slight

depressions dorsally and ventrally, arranged similarly to the discs in

A. persicus. Venter: spiracles reniform (34 /x w.), less than half the

width of the anal ring (130 x 90 /a). Capitulum (Fig. 54) anterior, the

three distal articles of the palp together with the tips of the chelicerae

and hypostome visible dorsally (in younger nymphs) ; hypostome (Fig.

55) slightly indented, 2 1 2 rows of 5 or 6 teeth ; digit, see Fig. 56
;
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palps short, thick, with articles scarcely longer than broad, excepting

the first ; each article bears 4 short denticulated hairs dorsally ; two long

post-hypostomal hairs, two shorter post-palpal hairs more posterior.

Legs thick sub-equal ; coxae contiguous ; tarsi tapering, tarsus I alone

showing a slight dorsal protuberance. In some of the large 2nd stage

nymphs we have examined there existed an imperfect sexual orifice.

Fig. 57. Argas vespertHionis. Larva: A. hypostome, x.575; B. digit,

plate, X 110; D. anus, x 370 (Nn. 1896, 6g. 26).

: 865 ; C. dorsal

LaiTva (Figs. 57 A-D): Body short oval, 1"3 X|l mm. or 2 x 1-5 mm.
Some ten radiating furrows on the posterior half of the dorsum.

Integument with fine transverse parallel folds except on an oval

squamous shield anterior to the middle of the dorsum. Three pairs

of hairs on the anterior part of the dorsum. Twenty marginal hairs.

Radiating series of discs between the intestinal caeca. Capitulum

almost entirely visible dorsally. Hypostome narrow, long, pointed

;

dentition 4 1 4. Palps slender, article 1 nearly as wide as long, articles 2,

3, and 4 twice as long as wide ; article 4 small. Hairs on the basis

capituli as in the nymph, but short. Legs slender, sub-equal ; coxae

nearly contiguous, elongated, a broad interval between the coxae of the

two sides.

Neumann's description of the nymph is based on three specimens,

one in the possession of M. Julien (Paris), and two specimens of the

" Blyborough tick " from R. Blanchard. The ticks were taken from

Vesperugo pipistrellus.
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It is probably Argas fischen Audouin. {Cans elliptica Kol. was found

on Mi/otus murinus ; Cans longimana Kol. on Miniopterus schreihersi

and Rhinolophus clivosus; Cans decussata Kol. on Mi/oius tnurinus and

lihinolophus hippocrepis ; Cai'is inermis Kol. on Bracliyotiis dasi/cnemits

and Si/notus barbastellus.)

Neumann's description of the larva is based on the examination of

four specimens : two collected in Paris by E. Simon, from Vesperugo

pipistrelius, one taken by Dr Buysson from Plecotus auritus at Bronet-

Vernet (Allier), and one from Vesperugo kuhli at Chegga (R. Blan-

chard's Coll.). Latreille's Caris was taken from Vespemgo noctula.

Argas pipistrellae Audouin, and Cai'is vespertilionis Gervais, were

taken from V. pijyistrellus. Argas fischeri Audouin, collected in Egypt,

is only known through Savigny's figure. There are larvae of A . vesper-

tilionis in the British Museum ; Mr E. G. Wheler's collection contains

larvae and nymphs collected at Puttenham (1903), and we have also

obtained larvae taken from V. pipistrelius from Histon, Cambridgeshire,

11 Mav, 1905 and 29-30 July, 1908.

Genus 2. ORNITHODOROS C. L. Koch, 1844.

Sjmon. and Lit.: Omithodoros Koch, 1844, p. 219; 1847, p. 11.—Fiir.stenberg, 1861,

p. 208.—Cane.striiii and Fanzago, 1877, p. 194.—Canestrini, 1890, p. 531 ; 1892,

p. 582.—Trouessart, 1892, p. 47.— Neumann, 1896, p. 3 et seq.—Lounsbury,

1899, p. 240.—Ward, 1900 a, p. 196 ; 1900 b, p. 437.—Salmon and Stiles, 1901,

p. 407.—Neumann, 1901, p. 2.56.—Banks, 1904, p. 45.—Donitz, 1906, p. 145.—

Pocock, 1907, p. 189.—Banks, 1908, p. 16.

Argas (Omithodoros) Murray, 1877, p. 183.

Omithodoros Karscb, 1878, p. 321.—Marx, 1892, p. 233; 1895, p. 199.-0.sborn,

1896, p. 255.—Morgan, 1899, p. 137.—Neumann, 1908, pp. 17, 26.

Rhynckoprium Marx, 1895, p. 199.—Osborn, 1896, p. 255.—Neumann, 1896, p. 42

{Rhynchoprium a misprint).

Omithodoroxis Koch : Morgan, 1899, p. 136 {sic).

Alectorobius Pocock, 1907, p. 189 (see Omithodoros talaje).

Omithodorm of numerous writers since Koch.

Generic Characters. Bodg flat when unfed, but usually becoming

very convex on distention. Anterior end more or less pointed and hood-

like. Margin thick and not clearly defi,ned, similar in structure to the

rest of the integument, and generally disappearing on distention.

Capitulum sub-terminal, its anterior portions often visible dorsally in the
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adult. Discs^ present or absent ; but when pi-esent, not arranged radially.

Certain fairly constant grooves and folds on the venter, namely a coxal

fold internal to the coxae, a supra-coxul fold external to the coxae, a

TARSI I AND IV OF SPECIES OF ORNITHODOROS

Tarsus I. Tarsus IV.

UCD 'V n
furcosu^ furcosus

Fig. 58. Original, N. and W.

' Structures analogous to the " discs " of .iritas are probably to be found in all species

of Ornithodoros under sufficient magnification, but in some species they are not visible as

such to the naked eye, or by the aid of a simple lens. In such cases the species is said in

the subsequent diagnoses to be without obvious discs.



Genus Ornithodoros 41

transverse pre-anal and a transverse post-anal groove or fnrroiv, and a

post-anal median groove'^. Eyes present or absent.

Type species Ornithodoros savignyi (Audouiu).

N.B. 0. savignyi differed so markedly from the species of Argas

kno^vn when Koch established the genus Ornithodoros that the diagnoses

of the two genera presented no difficidties. More recently described

forms have, howcvei', tended to narrow the gulf between them. Argas

briunpti, for example, has some features more characteristic of Ornitho-

doros, while Ornithodoros tholozani in some respects approaches Argas.

The genus Ornithodoros includes 11 ivell established species:

1. savignyi .
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{a)

(h)

(0)

(d)

(e)

if)

iy)

(h)

(0

(j)

Key for the determination of species of

(Exclusive of doubtful species q.v.

(Integument inammillated or granular

I „ not niaiamillated

(with eyes ....
(without eyes

(Integument pitted, no eyes

] „ finely wrinkled

with Hat contiguous gi-anulations

with hemispherical granulations

(with body broad and rounded in front

Iwith body sub-conical in front .

(with eyes of equal size

(with anterior pair of eyes larger

(with obvious discs' .

(without obvious discs'

with movable cheeks to camerostome

without movable „ „

.''coxae II larger than I ; with tarsi forked

J
distally

I

coxae II smaller than I ; with 3 humps on

[ tarsi I—III .

(tarsi slightly humped
(^tarsi II—IV with prominent dorsal humps

Ornithodoros.

p. 41.)

megnini, p. 71.

lahorensis, p. 67.

pavimentosus, p. 62.

/.

inouhuta, p. 46.

9-

savignyi, p. 42.

coriaceus, p. 55.

h.

tulaje, p. 59.

furcosus, p. 70.

turicata, p. 57.

erntticus, p. 63.

tliolozani, p. 64.

ORNITHODOROS SAVIGNYI (Audouin), 1827.

PI. II and Figs. 58, 59-65, 70, 71.

Sj^on.: Argas savignyi XwAoMm, 1827, p. 1S3.

Ornithodoros savignyi C. L. Koch, 1844.

1 0rnithodoros morhillosus Gerstaecker, 1873 (see p. 80).

Argas schinzii Berlese, 1889.

Native names: see 0. moubaia, p. 46, with which it must be included by natives

in the places where lioth species occur together, as will be seen by reference

to their geographical distribution (see pp. 46, 52).

' See footuote, p. 40.
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Fig. 1. O. savignyi ?. Dorsal aspect, x S. Specimen from S. Africa.

Original, C. and E. phot.

Fig. 2. O. savignyi ? . Ventral aspect, x H. (Same specimen as in preceding figure.)
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Lit. and Icon.: Savigny (1826, PI. IX, excellent figures of dorsum, venter, legs;

less good of capitulum and niouthparts), reproduced by Walckenaer and

Gervais (1837-47, PI. XXXI, Fig. 2).-GuerinMeneviUe, 1829-43, PI. VI, Fig. 4,

mouthiiarts taken from Savigny without acknowledgement.

—

C L. Knch, 1844,

p. 2.— L. Koch, 1875, p. 1, notes (onlj') three specimens from vicinity of Anseba
river.—Murray, 1877, p. 182.— M«$gnin, 1880, p. 134 (nothing original).—

Laboulbt^ne and Megnin, 1882, p. 324 (nothing original).—Berlese, 1889,

PI. VII.—Xeumami, 1896, pp. 27-29, Figs. 27-32 ; here reproduced.—Pocock,

1900, p. 49.—Neumann, 1901, p. 256.—Lounsbury, 1899.—Braun, 1906, p. 372.

0.—Christophers, 1907, PL I-V, two te.\t figures, deals especially with internal

anatomy. Figure of larva here reproduced.—Uonitz, 1906, p. 145, PI. Figs. 3

and 6 (here reproduced).

Adult : Body (PI. II, Figs. 1 and 2) short oval, broadly rounded at

both ends and often slightly narrowed on a level with co.xae III and IV.

Integument thick, and covered by distinct mammillae (100 to 200 fi in

diameter, PI. II and Fig. 59), except along certain tracts which appear as

furrows in unfed individuals, and are still recognisable by the absence

of mammillae in gorged specimens ; their arrangement is best seen

from the figure. They are transversely wrinkled and present no

obvious discs. Numerous short hairs between the mammillae, more

0'

Fig. 59. Fig. 60.

Fig. 59. 0. savignyi. Granulations of integument, x 65 (Nn. 1896, fig. 27).

Fig. 60. O. savignyi, A "fossette" or disc, x 235 (Nn. 1896, fig. 28).

numerous on the venter. Venter (PI. II, Fig. 2) : supra-coxal folds

well-marked, and bearing four eyes of equal size, one pair facing coxae I

and the other the intervals between coxae III and IV' ; coxal folds

slight
;

pre-anal groove well-marked ; behind it, three pairs of

longitudinal furrow.s, especially noticeable in large specimens ; a short

median depression in the form of an inverted Y ; anus wider than long

(400 X 450 /x). Spiracles above the supra-coxal folds, GOO /j. wide,

' See Figs. 1 and 83 of 0. corioceus where position of eyes is siniiliir.
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crescentic. Cajntulum stout, free; palps (Fig. 61) tapering, articles

1 and 2 equal in length ; article 3 the shortest ; hypostome (Fig. 62)

short with dentition 3
[

3 as regards the principal teeth, the external

teeth the stoutest; more numerous smaller teeth posteriorly; Chelicerae:

see digit (Fig. 63). Legs (Figs. 58, 64, 70 and 71) stout, the last

pair one and a half times the length of the first ; coxae contiguous

and diminishing from I to IV ; the protarsus (article 5) of leg I has

three large dorsal humps, the middle the largest, and the tarsus three

sub-equal humps equidistant ; the tarsus of leg IV has three humps.

Fig. 61. Fig. 62. Fig. 63.

Fig. 61. 0. savignyi. Palp, the articles measuring from base to tip 400—400—2.50

—

310 fi (Nn. 1896, fig. 31).

Fig. 62. 0. mvirimji. Hypostome, x 65 (Nn. 1896, fig. 30).

Fig. 63. 0. savigniji. Digit, 200 /t /. (Nn. 1896, fig. 29).

the two proximal near together, an interval three times as great

separating the second and third. The (/" and % resemble each other

except in the generally smaller size of the (/" and of the </" genital

orifice'. Many long blunt hairs thickly beset the anterior margin

of the body giving it a downy appearance.

See Figs. 66, 67 of 0. moubata.
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Nymphs : There are at least two n3Miiphal stages, if not more. In

the nymphal stage preceding maturity, there is a great resemblance

to the adult and there is a rudiment of the sexual aperture.

Smaller nymphs, belonging to an earlier stage, are also encountered

which show no trace of a se.xual aperture.

Fig. fi4. 0. sai-igniji. Legs IV (.-I), III (/;), I (C), x 17 (Nu. 1896, fif,'. 32).

Fig. 65. 0. mvignyi. Larva recently emerged from the egg, dorsum and venter.

After Christophers (1906, p. 51, about 1 mm. I., same size as the egg).

Larvae (Fig. 65) : These issue from the egg as in other Ixodoidea,

0. savignyi differing from 0. moiibata (q.v.) in this respect, according to

Christophers (1906, p. 51), in India. This author informs us (1908) that
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the larva does not feed and does not increase in size before it moults,

but unlike that of 0. moubata it appears able to throw off the eggshell

before turning into a nymph.

Hosts : This species attacks man and Lounsbury (1899 ; he may

have included 0. moubata in the statement) reports that it feeds on

various animals : fowl, dog, horse, goat, cattle, pig. We have fed it on

fowls and rabbits in Cambridge. It may be noted that it feeds like

0. moubata but for the fact, observed in one instance, that it inserts its

palps into the wound it inflicts.

Geographical distribution : Recorded from Nubia (at Bularli, Pell

Coll.), W. Somaliland, Abyssinia (Courbon Coll., Paris Mus.), German

East Africa, S. W. Africa (Nn. 1901, p. 256), and the Congo (Pocock,

1900, p. 49, and 1907). Its distribution in Africa overlaps with that of

0. moubata. Lounsbury has sent us specimens from Cape Colony, and

he records it (1899) as occurring in Rhodesia, Bechuanaland, Portuguese

E. Africa and Transvaal. Neumann records in detail (1896, p. 29) the

specimens found in different parts of Africa, possibly some of them

represent 0. moubata which at that time was not recognised as another

species. Neumann and Gerstaecker record it fi-om Egypt (where it was

first found by Audouin) and Upper Nubia. Neumann has examined

specimens from Southern India, where its presence has been recorded

by Christophers (1906, p. 2). We have received specimens from Aden

and Egypt through the courtesy of Dr C. W. Daniels.

ORNITHODOROS MOUBATA (Murray), 1877.

Figs. 58, 66-80.

Ssrnon. : Argus moubata Murray, 1877, p. 182.

Ixodes moubata, Cobbold, 1882, p. 78.

Ornithodoros savignyi var. caeca Neumann, 1901, p. 256 (referred to as var. caecus

or caecum by various authors).

Native names'^: bibo, Toro name in Uganda (Christy, 1903, p. 187).—Suaheli terms

are pasi {p\ura,\ papasi) and Kupe'{WeWman MS.).

—

gourat in Nubia and Soudan

;

mechger in Abyssinia ; courdoud in Galla ; oldirrho in Kilima-ndjaro (Brumpt,

1901, p. 578).—papasi in Mombassa (Karsob, 1878, p. 311, who calls it

0. savignyi).—tampan or tampCw on Lower Zambesi (Livingstone, 1857, p. 628
;

Pocock, 1903 and 1907 ; Wellman, 1907, the Ia.st-namod author informs us that

this name is employed by the Portuguese E. African colonists).

—

kufu or jh6k-

' Without doubt some of these names include 0. savignyi.

- Also applied to mosquito and to malaria, according to R. Koch, in parts of E. Africa.
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in Tete (missi^elt " bu " in Mauson, 1903, p. 714).

—

carrapato^ in Portuguese East

Africa (a loose term), Livingstone (1857, p. 382) spelt it carapato, often misspelt

•garrapato. 'Wellman (in lis.) states that k-arapatti and garapata are Arabic and

Bantu corruptions of the Portuguese word.

—

tapazi at Kyangwe, Lualaba river,

Livingstone (1874, II, p. 115).

—

hifundikala about Leopoldville Congo (Button

and Todd, \QObh).—bimpvf!i is the Batekd name (Button and Todd, 1905 b).—

mouyata at Popokabaka (Button and Todd, 1905b).

—

moubatu in Angola

(Miurray, 1877, p. 182). Accoi-ding to Wellman (in MS.) Dibata (singular) and

Mabata (plural) is the Kimbundu name for the tick, so that the name mouhata

given by Welwitsch as the native name and adoi)ted by Murray is incorrect, a

rarer Kimbundu name is Mbanze.—ochihopio (pi. omhopio), native Umbundu
name in Angola, W. Africa (Wellman, 1906, p. 154).

—

Ihcuno- i.s the Lovale

name in E. Angola and N. W. Rhodesia (Wellman, 1908, personal connuunica-

tion).

—

kimputo, common name in Eastern Congo Free State (Button and Todd,

1905 b).

Icon. : 1877. ilunay. Fig. on p. 182 (wretched).—1903. Christy, coloured PI. XV
and photogi-aph, 4 figs.

—

1905. Newstead, Pis. I and II. some figs, here

reproduced.—Button and Todd, PI. Ill, Figs. 2-4; PI. IV, Figs. 1-3, photo-

graphs of 0. moubaia feeding, in a di.sh, profile of tick showing line of cleavage

of skin when moulting, details of internal anatomy.

—

1906. Bonitz, plate

showing tarai I and IV*.—Wellman, p. 155, Fig. 2 ; dorsal and ventral aspects

(very poor); 1906-07, Fig. 1.—Guiart and Grimbert, Fig. 410, sketchy.—1907.

Pocock, text Fig. Ill, 9 ; dorsal and ventral aspects.

—

1908. Manson, PI. IV,

Fig. 3 ; dorsum of adult (?). Nuttall, vii, 1908, Fig. 1*.

Lit. : 1857. Livingstone, pp. 382, 628.—1874. Livingstone, Vol. li, pp. 33, 115.—

1877. Murray, p. 182, gave a quite useless description. The sijecies was

established by Pocock, 1900, who examined the types (Brit. Mus. collected by

Welwitsch in Angola).- 1882. Cobbold, p. 78. 0.—1895. Bowson, p. 1201,

sent specimens from Tete to British Museum ; describes eflect of bite, fever,

etc.—1896. Neumann, p. 30.

—

1900. Pocock, p. 222, first described some of

the specific diflFerences between inoubata and savignyi.—1901. Neumann,

p. 256.—Brumpt, p. 578.-1903. Christy, p. 187.—Manson, p. 713.— Pocock,

p. 188, determined specimens collected by Christy in Uganda, and states that

Dowson had also sent sjiecimens of 0. moubata from Tete, Zambesi.

—

1905.

Caiman, p. 124, determined specimens sent by Wellman from Angola.—Button

and Todd (b), pp. 123-127.—Feldmann, p. 64, /'iton'ajoer«<a».v, supposed host

being 0. moubata. Author states it is an Argas, and it might be from his figure.

His description appears to apply partly to mouhata and partly to one of the

Ixodidae.—Kerr, p. 126, criticism of Feldmann's observations.—Newstead,

pp. 1696, 1697.— Wellman, repr.—1906. Bonitz, pp. 145, 148.—Werner, p. 776.

—Wellman, p. 155 (also 1906-7).—1907. Pocock, pp. 194-196.—Mollers,

p. 278.-1908. ilanson, p. 203.—Nuttall, [). 388.

' Used in Europe to denote the ca.stor-oil plant (liicinus communis) according to

Wellman (ms.).

' Also applied to Surcopsylla peiietrmis accordinR to Wellman (sis.).
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This species closely resembles 0. savignyi, from which, however, it may
easily be distinguished by the absence of eyes, and the details of its leg

structure {compare Figs. 70-78). The humps on the protarsus of leg I are

sub-equal and toothlike, while the tarsus of leg IV is shoHer and thicker

than in 0. savignyi, and its humps are nearly equidistant, the intervals

{proximal and distal) between them being as 4—5'. Less hairy than

0. savignyi^.

Adults usually measure 8x6 or 7 mm. (Christy, 1903, p. 187
;

Pocock, 1907, p. 195, and others), but the females, especially when

gorged, may attain I. 11 mm. (Donitz, 1906 ; Wellman, 1906), or

even 12 x 10 mm. when fully grown and filled with eggs and blood

(Dutton and Todd)^. The colour varies from dusty brown to greenish

brown in living specimens with occasional dull ochreus patches ; after

gorging it appears darker and turns reddish or blackish brown in

alcohol. Reference to the figures (Figs. 66-69) will give a better idea

of the appearance of the tick than a lengthy description. From the

observations of Newstead, Dutton and Todd, and of Donitz (1906,

p. 146 ; 1907, pp. 11, 20) and R. Koch, whom he cites, there appears to be

no doubt but that adults (8—9 7nin. I.) may moult. Donitz states he

has observed females moult after ovipositing. Newstead, Dutton and

Todd (1907) raised a female from the egg and kept her under

observation for 25 months during which time she moulted six times.

Other specimens moulted 6—9 times during a year. Under favourable

conditions they may moult 2—3 times in two months. MoUers (1907,

p. 278) states that the nymphs moult after each feed of blood and that

they feed 6—7 times before reaching the adult stage, after which only

the males continue to moult. The females lay batches of eggs after

each feed but do not continue to moult. (This is contrar}' to what

Donitz states.) It is obvious, therefore, that there are several nymphal

stages, the number not having been clearly established. The largest

nymphs may equal adults in size, and we have noted that they show

a punctiform mark where the sexual orifice is situated in the adult,

1 A point established by Donitz, 1900. According to Newstead (190,5, p. 1696) the

species can be further distinKuished by the dorsal process of the digit being bidentate in

I), moitbata, but this is not of practical importance.

- According to Mollers (19U7, p. 278) ticks descended from the same parents may differ

considerably in size. The males are usually smaller than the females but the size is very

variable in both sexes. Nymphs of the same age which have fed 4 to 5 times may measure

3—4 or 8—9 mm. long. (This variability in size, also noticeable in other Ixodoidea, doubt-

less depends upon the amouut of blood consumed.)
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Fig. G6. 0. moubata ? , x 5. Dorsum and venter; specimen from

British Central Africa. (Kuttall, 1908, fig. 1.)

Fig. 67.

Fig. 68. Fig. 69.

Fig. 67. O. moubata s . Anterior portion of venter. Original, N. and W.
Fig. 68. 0. moubata. Sketch of second stage nymph's cast skin, seen in profile and

showing line along which it splits running back above spiracle, x 6. Original,

N. and W.
Fig. 69. 0. moubata ? . Ventral aspect of capitulum omitting chelicerae, x 66.

Original, N.
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othenvise they conform to the adult in all essential characters. Nymphs
of intermediate sizes may be encountered down to the smallest or first

stage nymph after its ecdysis from the larval skin and the egg-shell.

In moulting (see Fig. 68) the skin of the adult or nymph splits along

a definite line on each side running from the front margin backward

above the spiracles, the tick emerging anteriorly, but the whole dorsal

cuticle may come off like a cap or adhere for some days to the tick

which has issued. Nymphs of the third stage attain 5 x 2'5 mm.,

whereas unfed nymphs of the second stage average 1'4 x 1"2 mm.

Fig. 73.

Figs. 70, 71. O. savignyi. Distal ends of legs of adult of large size, (70) leg I and

(71) leg IV.

Figs. 72, 73. O. moiibata. Distal ends of legs of adult of large size (11 mm. I.),

(72) leg I and (73) leg IV with tarsus 1-3 mm. /.

(Donitz, 1906, pi., figs. 1, 3, 4, 0.)

The Nymph (1st stage, Figs. 74 and 7.5), immediately after it has

emerged from the larval skin and the egg-shell, measures on an average

1 X -87 mm. After some time it becomes somewhat flattened and

longer, its contour being sub-circular and the colour ochreus. The

minute spiracle is situate as in adults, between legs III and IV. The

mamraillations covering the dorsum extend but partially over the

postero-ventral border, the capitulum is well developed, the hypostome
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bears 2 ! 2 rows of teeth, with two prominent hairs on its base as in the

larva. They are usually ready to feed 3—4 days after ecdysis' and may
double in size after feeding.

Fig. 74. Fig. 75.

Fig. 74. Nymph, 1st stage, I. 1'3 mm., unfed, dead and shrivelled. Ventral aspect.

From specimen given by Mr Newstead. Original, N.

Fig. 75. O. moubata. Nj-mph, capitulum, x 200. Original, N.

Fig. 77. Fig. 78. Fig. 79.Fig. 76.

Figs. 76-79. O. vwitbata. After Newstead, 1905, pi. I, figs. 1-4, showing respectively

contour of egg on first day, x circa 40.—Egg on about 10th day with cuticle broken

away showing larva protruding in profile, x circa 40.—Larva removed from the egg,

ventral aspect, x circa 40 (anus, omitted in the original figure, has been added,

G. H. F. X.).—Tarsus of larva, x 250, seen between the foregoing figures.

Larva (Figs. 77-80). The larva can be extracted from the egg-

shell as was first observed by Button and Todd (1905 b, p. 126), "it

moves its legs but cannot crawl." It has been fully described by

Newstead (1905 b, p. 21), whose figures are here reproduced. It is very

' The nymphs were first recorded by Livingstone (1857, p. 382) and described as " the

size of a pin's head."

4—2
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imperfectly developed but shows all the essential structures seen in

larval ticks. It is sub-circular, dull purplish brown, and, as it matures,

a Y-shaped mass of excrement accumulates posterior to the anus and

the cuticle grows opaque. The chitin is exceedingly thin, and in shed

skins is colourless. 0. moubata and 0. savignyi are the only ticks at

present known which have an inert larval stage*, the larva of niouhata

appears however to be even more undeveloped than that of the closely

allied species 0. savignyi, for the latter casts its egg-shell before turning

into a nymph.

Fig. 80. 0. mouhata. Capitulum of larva, ventral aspect and dorsal aspect of left palp.

Whole length of capitulum including palps, 180 /i. The figure differs from that given

by Newstead (1905). Original, N.

Eggs (Fig. 76) : slightly ovoid, glistening, golden yellow when newly

laid, they measure about '9 x '8 mm. (Button and Todd) ; closely

examined, they show " an irregular faint whitish polygonal reticulation

and interrupted radiating streaks" seen through the cuticle (Newstead).

{Biology, etc. see further under Section II.)

Hosts : Besides man, they may attack domesticated animals. Thus,

Wellman (1906, p. 154) states that they bite pigs, sheep, goats and dogs,

etc. in Angola. He has found them in pig-styes. In the Laboratory in

Cambridge, they readily fed on fowls, rabbits, i-ats and mice. They also

feed on monkeys. (Laboratory experiments in Liverpool and London.)

Geographical distribution : 0. niouhata is widely distributed in

Africa, it is chiefly recorded from British East Africa to the Transvaal in

the East, and across the Continent to the Congo and southward to German

South West Africa and Cape Colony. It has been collected in Egypt-

by Boue, Abyssinia by Courbon, to the south of Lake Tchad by Closel

(Nn. 1901, p. 256). Brumpt states (1901, p. 578) that he encountered

it in vast numbers at Biocobaba, Somaliland. In German East Africa

it is found in all places along the caravan route from Dar-es-Salaam to

beyond Kilossa in the direction of Mpapua and on the way from Kilossa

' This has been confirmed by Donitz (1906, p. 146 ; 1907, p. 20), by R. Koch (cited by

Donitz) and by Nuttall. The large size of the eggs in these species may be noted in this

connection.

- Brumpt says similar ticks are common in dirty prisons in Cairo, possibly the ticks

he refers to are 0. savignyi.
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to Iringa. It is also found in villages in the Rubeho Mountains and in

places off the caravan routes (R. Koch, XI. 1905, p. 1866). Specimens had

been previously collected by Kramer (labelled A. schinzii in Hamburg
Mus.) and Stuhlmann in German East Afiica (identified by Nn. 1901,

p. 256). A native from Kilima-ndjaro told Brumpt (p. 578) that the

tick and fever were well known in his country, as was also the case with

the natives of Galla. Button and Todd (1905, map) note its presence

at Tabora, and Donitz (1906, p. 145) at Pokomani, Wituland. There are

specimens from Quango in the Berlin Museum (Nn. 1901, p. 256).

Zanzibar Island : it is common in prisons there according to Brumpt,

and this locality is mapped by Button and Todd.

In British East and Central Africa, Christy (1903, p. 187) notes it as

fairly common in Usoga, Uganda and Buda, and at Wadelai on the Nile

(North of Lake Albert). Neumann (1901, p. 256) and Pocock (1907)

record it fi-om Namaqualand and Transvaal. Button and Todd (1905)

state it is reported to be present in Shescheke, Rhodesia, and Wellman

(ms.) states it occurs in Bechuanaland, Cape Colony and German South

West Africa. In Portuguese East Africa at Tete (Livingstone, 1857,

p. 382) where it occurs to-day. Wellman (Jis.) states it occurs at

Mozambique. In West Africa its presence was noted in Angola, at

Ambaca, and it was stated to be common in native huts of the country

by Livingstone (1857, p. 382). It is from this country that Murray's

types came. Specimens from Angola were identified by Neumami

(1901, p. 256). It is still found at Ambaca and in Malange, Bihe,

Bailundo, Andulo, Caconda, Chiyaka, Benguella, Lovaleland, Moxico and

Landana, according to Wellman (in Sis.). In the Congo Free State its

presence was recorded at Nyangwe, on the Lualaba river, by Livingstone

(1874, II. p. 115). Button and Todd (1905, p. 123 and map) state that

it certainly occurs at Lokandu, Ukungwa, Mulamba, Mwana, Maketa,

Nyangwe and Kasongo, whilst it is reported to occur in Kimpudi and

fi-om Popokabaka to Francis Joseph Falls, at Katola on the Kasai River,

at points along the route from Kasongo to Baudovinville (west of Tan-

ganyika) and along the western frontier to the shores of Lake Albert

Edward. It certainly occurs northward at Beni. Neumann (1901,

p. 256) recorded it from the Congo and from the upper Zambesi at

Loango, Landana, where it was collected by Foa. Button and Todd

consider that the tick came into the Free State from the East Coast

with Arabs, and into the Oriental Province and Cataract Region with

traders fi-om Portuguese territory to the South where the tick existed in

Livingstone's time. The rivers are the present highways. "A glance at
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the map will show that ticks are found particularly along much travelled

roads. Although plentiful in many Arabised villages along the Congo

between Kasongo and Ponthierville, they are quite unknown in native

villages an hours' walk inland."

One of us has received specimens collected at Dowa, Lilongwe, and

at Blantyre, British Central Africa ; at Tete, Portuguese East Africa,

and in the District of Benguella, Angola. These, and other specimens

of uncertain origin, have reached us through the courtesy of Messrs

Daniels, Leishman, Newstead and Wellman.

Habitat : I,ivingstone (1857, p. 628) noted their presence in native

huts at Ambaca, at Tete and " wherever the Arabs go."

Karsch (1878, p. 311) writing of Mombassa, states that " papaze" are

found especially in the " Fort " and the huts of the Wanika and

Wataita.

Christy (1903, p. 187) states that the "bibo" is most easily collected

in Uganda by " searching the dust and straw on the floors of the huts

erected for the caravan porters, or the houses of the natives, though in

the latter it is not so easily found when the floors are kept clean. Near

Kampala the natives collected them around the bases of the vertical

supporters of the roof" He further states that they are " frequently

carried long distances in mats or bedding, or in porters' loads which

have been piled for safety in the rest-huts at night." Some specimens

he collected in Toro had been carried in bags of salt from Kative at the

north end of Lake Albert Edward.

Dutton and Todd (1905 b) suggest that "Perhaps one of the reasons

for which ticks are more often found in Arab than in native houses is

that the Arabs make better, drier buildings, and live in permanent

villages. Native huts are temporary affairs and a slight cause, one or

two cases of sickness, is often enough to make a community leave their

houses and build a village elsewhere." Along the Congo the rest houses

for native travellers were always the most infested. "In infested houses

the ticks are found in the dust and cracks of mud-floors, particularlj- in

dry places near the hearth, in bed-platforms, or immediately^ inside the

door-sill, just where the natives are accustomed to sit down. They hide

themselves in the cracks and crevices of mud or grass walls, and even in

the thatched roofs."

Specimens sent to us by Dr Wellman were collected in cracks in

the floor in native kraals. District of Benguella, West Africa. Wellman

states he has found "as many as 100 in one hour in an old native

hut."
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See further under Section II, regarding observations on the hatching

of eggs, oviposition, longevity, natural enemies, feeding habits, efiects of

bite and the part played in the transmission of disease.

ORNITHODOROS CORIACEUS C. L. Koch, 1844.

Figs. 1, 58, 81-84.

Icon.: C. L. Koch, 1847, PI. I, Fig. 2, 9 (coloured) ; Fig. 3, ventral asi)ect in out-

line (very good figures).—Nuttall, vii, 1908, Fig. 2*.—Banks, 1908, PI. I,

Figs. 5, 6, legs.

Lit. : C. L. Koch, 1844, p. 219 ; 1847, p. 31.—Berlese, 1888, p. 193.—Neimiann, 1896,

p. 31 ; 1901, p. 258.—Biinks, 1908, p. 18.

Body narrow and more pointed in front than in 0. savignyi; integu-

ment with mammillae white in living specimens, reddish or dark in old

preserved specimens ; large reticulated areas where mammillae are

absent (see Fig. 81) not showing up as definite discs. Four eyes

(Figs. 1, 82, 83) placed as in 0. savignyi, hemispherical, greenish, the

anterior large, prominent, the posterior one half smaller. Venter:

spiracles rather large, circular, prominent
;
pre- and post-anal grooves

well marked. Capitulum closely enveloped in a camerostome ; base

long, four equal post-hypostomal hairs at the same level; two post-palpal

hairs; palps long, tapering, 1, 2, 4, 3'; long white hairs on dorsal sur-

Figs. 81, 82. 0. coriaceiis ? , x 4. Dorsum and venter. Drawn from living specimen

a few days after feeding to repletion. Original, N. and W.

' These numbers refer to the relative lengths of the articles.
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faces of articles 1, 2, 3 ; hypostome spatulate, emarginate at the tip,

extending as far as the middle of article 3 of the palp; a corona followed

by a few large teeth, 2
|
2, about 3 teeth per file, then a few squamous

teeth ; only the distal third toothed. Lerfs (Figs. -58 (p. 40) and 83)

longer and thinner than in 0. savignyi : coxae I and II separated, II

—

IV contiguous, diminishing posteriorly. Tarsi as in Fig. 58. Closely

allied to 0. savignyi.

Fig. 83. Fig. 84.

Fig. 83. O. coriaceiis i . Living specimen, lateral aspect (same specimen aa in fig. 81),

shows size and position of eyes and spiracles. Original, N. and W.'

Fig. 84. 0. coriaceus s , xS. Venter. (The eyes are hidden by the legs, see fig. 1, p. 7.)

Original, N. and W.

C. L. Koch (1844 and 1847) describes this species as follows :

'' Shaped

like the sole of a shoe, thick margined, roughly shagreened, j'ellowish

earthy colour, spotted rusty red, legs toothed dorsally. Length 9'3 mm.

Body about twice as long as wide, width fairly uniform, indented on the

sides, pointed above the mouthparts, rounded posteriorly, a thick turned

up border all around-; the whole surface, above and below, thickly

granulated like fish skin (shagreen), the granules flat above, consequently,

the whole leathery; on the back unequal folds and grooves. Beneath

in the front of the body a deep groove running to the stigmata and on

the inner protrusion the rather large round quite clearly marked eyes. The

coxae gradually thicken towards the distal extremity and are somewhat

bent; the other articles somewhat compressed and clearly notched or

' This figure was drawn several days after feeding and the body has shrunk somewhat,

especially in front. Immediately after feeding the body, viewed in profile, appears much

more rounded behind, and the anterior margin is almost obliterated.

- This applies to an unfed specimen.
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round-toothed. The whole surface, above and below, dirty j'ellowish

earthy colour, rusty red spots irregularly distributed throughout.

Capitulum and palps light yellow. Legs grey-brown. Female.

Male : unknown. Habitat : Mexico." (Translation from the original.)

Berlese (1888) states that he saw a specimen found by A. Balzan at

Rio Apa, Paraguay. We have recently determined specimens received

both from California and Mexico. Those from California' were collected

by Mr H. A. Moran at Los OKvos in August, 1904, and comprised

7 </'</' and 9 ? ? (Stanford University Coll.); the largest $ measured

13'8 X 82, the smallest 9-5 x 5-3 ram. ; the largest </" measured 8'6x4G,

the smallest 6"4 x 3'4 mm. Those from Mexico were collected by Mi's

Zelia Xuttall in January, 1908, the lot including 1 ^, 2$ ?, and

3 nymphs (resembling the cf). Both females were received alive and

the better specimen was drawn, as also the ^ (Figs. 81-84). In respect

of colouration, the female agreed very closely with Koch's figure, the

other specimens are all dull brown like the soil in which they were

found. As noted above, the males are smaller than the females and are

similar in structui-e but for the sexual aperture (see Figs. 82, 84). The

nymphs were as small or smaller than the males and showed no trace of

sexual " Anlage." The ticks are called " talajas " by the natives, and

were found whilst exploring some rock inscriptions near San Geronimo,

on a hill in a sandy plain (Isthmus of Tehuantepec). Our description is

based on our Mexican specimens.

See further under Section II on feeding habits and effects of bite.

ORNITHODOROS TURICATA (A. Duges), 1876.

Figs. 58, 85-87.

Synonymy: Argas turicata A. Dugfes, 1876.

OrnUltodoros aniericanus G. Marx, 1895.

ycitive mime: "turicata" in Mexico (Dugfes, 1876).

Lit. and Icon.: Dugfes, 1876.—M^gnin, 1885, p. 463, PI. XX, Figs. 1-4.—Marx, 1895,

posthumoiLsly publi.slied plate, appeared in Osborn, 1896, PI. Ill, Figs. 2, 2i ;

good figures of $ dorsum, venter, etc.—Neumann, 1896, p. :31, Fig. 33, digit*.

—

Ward, X. 1900 a and b. 0.—Braun, 1906, p. 373. O.—Bank.s, 1908, p. 18,

PI. I, Figs. 13-16, integument, palp, legs 1 and 4.

Adult (Figs. 85, 86): Body with sides almost straight and parallel,

the anterior extremity narrowed to a round point, the distal portions of

> Banks, 1908, p. 19, has seen specimens from San Francisco and from Santa Clara

CoQDty which had been taken from cattle and cattlemen.
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the capitulum more or less visible dorsally in the replete adult. Integu-

ment thick, with hemispherical, brilliant contiguous granulations, larger

posteriorly. No obvious discs, but tracts where mammillae are absent,

arranged as in 0. savignyi. Numerous clubbed hairs between the

mammillae. No eyes. Venter: coxal and supra-coxal folds well

marked in unfed specimens; a pre-anal groove reaching to the supra-

coxal fold ; a post-anal groove parallel to it, and midway between the

anus and the posterior border ; median post-anal groove reaching the

posterior border. Anus almost as wide as long, with numerous hairs
;

anal frame nearly quadrangular, 225 fi broad. Spiracles circular (180

to 200 fi wide), with crescentic perforate plate. Capitulum with integu-

ment finely honey-combed ; hypostome slightly lanceolate with a crown

Fig. 85. Fig. 8«.

Figs. 85, 86. O. turicata i . L. 3*5 mm. Dorsum and venter. Specimen

from Guanajuato, Mexico. Original, N. and W.

of numerous small teeth, followed by 2
|
2, 11 or 12 teeth per file ; two

hairs at the base of the hypostome ; digit (see Fig. 87); palps long and

only slightly tapering; articles 1 and 2 equal in length {(^ 230 /i,

$ 300 fj.) and articles 3 and 4 equal ((/• 150 /t, ? 170 fi); numerous

pennate hairs on dorsal surfece of palps and basis capituli. Legs : coxae

contiguous, decreasing in size from I to IV : bristling with very fine

spines, reinforced by granulations, especially on the posterior border;

tarsi cylindrical, slightly tapering at their tips; three dorsal humps,

more marked the more anterior the leg, scarcely visible on leg IV

(invisible in our specimen. See Fig. 58, p. 40); .similar tubercles,

less salient, on the protarsi.
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Males average 3"5x 25 mm.; females 6x4mm. ; njniiphs 22xl'5mm.
Neumann's description, from which the above is partly taken, is

based on numerous specimens collected in Guanajuato, Mexico, by

A. Duges'.

Fig. 87. O. tiiricata. Digit, 90 v- I- (Nn. 1896, fig. 33, modified).

This species attacks pigs, cattle and man. Its bite is painful and is

said to produce grave effects. The 0. americanus of Marx was found in

Texas on the nostrils of the horse, in South America on the llama

and in Florida on the tortoise, Xerobates poli/phemus, whose burrows it

appears to infest (see Hubbard, 1894, p. 306). Banks, 1908, p. 18, has

moreover seen specimens from Florida (in gopher holes). New Mexico,

Arizona and California (on cattle).

ORNITHODOROS TALAJE (Gu^rin-M^neviUe), 1849.

Fig. 88.

Synonymy : Argas talaje Guerin-Mt'ncville, 1849, pp. 342, 343.

Ornithodoros rudis Karsch, 1880, p. 141 ; identified by Neuiuann, 1901, p. 259,

as 0. talaje after examination of type.

{\Argas coniceps Canestrini, 1890, p. 535. Regarded as A. rejle.viis (J by Canestrini

and Fanzago, 1897, p. 193. From Canestrini's description and figure (see Icon.)

Neumann, 1896, p. 36, appears almost justified in referring it to 0. talaje, of

which he makes it a variety : 0. talaje coniceps (Canestrini). The determination

is, however, doubtful.)

Alectorobiiis talaje Pocock, 1907, p. 189.

Lit. and Iconography : Guerin-Meneville, 1849, PI. II ; figures inaccurate, repro-

duced by Mcgnin, 1885, PI. XX, and by Murray, 1877, p. 183.—Canestrini,

1890, PI. XLI, Figs. 1-1 f/; dorsal and ventral asfjects, palp, tarsus (like

0. talaje), digit ; .sketchy.—Blanchard, 1890, p. 883 et seq.—Neumann, 1896,

Fig. 34*.—Braun, 1906, p. 373. O.—Banks, 1908, p. 19, PI. I, Figs. 7, 8, 17,

palp, legs 4 and 1.

' We are indebted to Professor Neumann for the gift of one of these specimens from

which our figure was drawn.
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Body: L. 5—6, W. 3—3'5 mm., with sides almost straight and

parallel, conical anteriorly, bluntly rounded posteriorly, earthy yellow or

dirty brownish red when replete, dorsum and venter covered by large

glossy mammillae (150—200 /i in size); dorsum bearing large discs.

When unfed the dorsal border is raised and thick and the dorsal surface

undulating with a prominence over the capitulum, flanked by four sym-

metrical depressions ; all of these, and other depressions posteriorly,

disappear when the tick is gorged. Pre-anal and post-anal grooves,

supra-coxal and coxal folds well marked, the coxal folds passing between

coxae I and II. Post-anal groove with fine transverse striae. Anal

frame almost as wide as long (22.5 x 200 fi), the valves bearing two to

four hairs each. Spiracles conical, 100 /x broad, plate crescentic,

situated dorsally on the supra-coxal folds. Eyes absent. Capitulum

lying in a deep camerostome or pit, with prominent lateral flap-like

borders which move as upon a hinge and protect the capitulum ; ventral

Fig. 88. 0. tahije. A, hypostome (xlGO). B, digit, 60 m /. (Nn. 1896, fig. 34).

base of capitulum finely wrinkled transversely, permitting (according to

Megnin) the mouthparts to be protruded and retracted. Chelicera :

digit 60 fx I. (Fig. 88 B) with tridentate dorsal process near base of

internal article and external article bidentate. Hypostome (Fig.

88 A) emarginate, with many fine teeth distally, followed by dentition

2
1

2 covering half its length ; two very long post-hypostomal hairs.

Palps with articles 1—4 measuring respectively 134, 114, 80, 87 ft, I.

Numerous pennate hairs especially on dorsal surface of articles 1

and 2, a stout hair at the antero-internal angle of article 1. Legs

long and slender; coxae contiguous, decreasing in size from pair I

to IV, covered with granulations or mammillae posteriorly; tarsi

tapering without marked distal protuberance, unless on pan- I ; all

the articles bear semi-pennate hairs, which are longest on tarsi.

The foregoing description (condensed from Neumann, 1896, pp. 34-

36) is based on the examination of three specimens from Cumana
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Fig. 1. 0. talajc, var. capensis. Dorsal aspect, x 16. (Louasbury Coll.)

Origiual, C. and R. phot.

Fig. 2. O, taliijc, var. capeitsii. Ventral aspect, x IC. (Lounsbury Coll.)

Original, C. and K. phot.
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Venezuela (Paris Mus.), and two specimens collected by Sall^ in Guate-

mala. Guerin-lleneville's specimens were collected on the route from

Guatemala to Zacapa. Megnin's specimens were sent from Mexico by

Duges. Kai-sch's specimens (in Berlin Mus., identified by Neumann)
were collected in New Granada by Goudot. According to Neumann
(1901, p. 258) the Paris Museum possesses specimens collected by Gay
at Santiago de Chili and by Steinheil in Colombia, and Shauinsland

found a nymph on the Island of Laysan, Hawaii (Poppe Coll.). We
have examined specimens, determined by Neumann for the British

Museum, from native houses at Santana-Totima, Colombia (nymphs
2'5 mm. /. ; adults 5 x 2"5 mm.). Guerin-Meneville's specimens measured
5—7 mm. /.; those of Karsch 5-5 x 8 mm. Banks (1908, p. 19) records

specimens from Florida, Texas and San Clemente Island, California.

Canestrini (1890, p. 536) found his Argas coniceps, together with

A. rejlexus, in the interstices of the mosaic of the Church of San Marco,

Venice. Birula states that several specimens taken near the Sea of A ral

are in the Zool. Mus. of the Acad, of Sc, St Petersburg. Canestrini's

specimens measured 5—6 mm. I. The detennination of this species or

variety is doubtfid.

This species approaches 0. turicata, but is distinguished especially

by the structure of the capitulum and legs.

Habitat : native houses, attacks man. (See further under Section II

for eflfects of bite, etc.)

ORNITHODOROS TALAJE var. CAPENSIS Nn., 1901.

Figs. 58, 89 and PI. III.

Lit. : Neuiuann, 1901, p. 258 ; 1907, p. 193.

According to Neumann this variety differs from the American t}'pe

chiefly in (1) the cheeks or flaps being less developed in width, more

separate at their attached borders, which do not appear capable of com-

pletely hiding the hypostome and palps and do not attain the level of

the ventral surface of the base of capitulum
; (2) by the longer and more

abundant hairs on the movable articles of the legs. This variety is

based upon numerous specimens collected in Penguin nests, on guano,

on Islands oti' the coast of Cape Colony (Lounsbury Coll.). It readily

attacks fowls when given the opportunity. It abounds in its native

home. (Nn. 1901, p. 258.) Through the courtesy of Mr Lounsbury

we have been able to examine his specimens. Moreover, the British



62 Genus Ornithodoros

Museum possesses numerous specimens of nymphs and adults collected

by the Challenger Expedition, 28, viii. 1876, at St Paul's Rocks from

birds' nests, where they were found together with small spiders, etc.

The specimens, preserved in spirit, were mostly yellowish or reddish

brown in colour. Neumann (xii. 1907, p. 193) records specimens found

on the ground at Cargados Carajos (Siren Island) by Mr J. Stanley

Gardiner.

Fig. 89. 0. talaje var. capensU i . Anterior portion of venter (same

specimen as figured on PI. III). Original, N. and W.

ORNITHODOROS PAVIMENTOSUS Neumann, 1901.

Figs. 90-92.

Lit. and Icon. : Neumann, 1901, p. 257, Fig. 1, of legs I and II*.—Donitz, 1906,

pp. 144-148, PI., Figs. 2 and 3, of legs I and IV*

Male : Unknown.

Female: Body short oval, rounded at both ends, 12x8 mm.;

covered by contiguous, flat granulations (whence " pavimentosus "),

smaller on the depressed areas; coarse hairs, especially anteriorly.

In other respects like 0. savignyi, except that the protarsi and tarsi

of legs I, II and III are much shorter, with the dorsal protuberances

arranged close together (see Fig. 58 and compare with Figs. 70, 71).

Neumann's description is based on a single dried' % taken by

Schenk at Bethany, Great Namaland, S. Africa (Berlin Mus.). In his

original description, Neumann pointed out the dififerences in the leg

structure between this species and 0. savignyi (should be 0. moubata as

})ointed out by Donitz). According to Donitz, who has examined many

This may account for the " black " eyes.
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specimens collected in Namaland by Schultze, 0. savignyi generally has

larger humps on the tarsi, but in two specimens of savignyi from

Dongola, no differences in leg structure were observable. According

to Schultze, 0. pavimentosus has the same habits as 0. moubata (q.v.),

being common in places where travellers rest, and attacking men when

they lie upon the ground (apparently its attack is not confined to the

night time).

Fife'. 90. Fig. 91.

Fig. DO. 0. pavimentosus. End of leg I of a specimen measuring 12 mm. I. (Donitz,

1906, pi., fig. 2.)

Fig. 91. 0. j)avhnentontts. End of leg IV of same specimen as preceding, tarsus

2-4 mm. I. (D5nitz, 1906, pi., fig. 2.)

Fig. 92. 0. itavimentosus. Ends of legs I and II. (Nn. 11)01, fig. 1.)

ORNITHODOROS ERRATICUS (Lucas), 1849.

Syn. and Lit.: Ai-g<u en-aticm Luciw, 1849, p. 316, gives a fairly good description,

considering the date.

Ornithodoroi miliaris Karsch, 1880, p. 141: brief Latin de.scription of three lines.

Neumann, 1901, p. 256, examined the type and referred it to 0. erraticus.

Ornitliodoros erraticus (Lucas) Neumann, 1896, p. 37.

Icon.: No figures publi.shed.
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Body 5x3 mm., oval (lateral borders parallel in the young), tapering

anteriorly to a rounded point. Integument thin, with closely crowded

hemispherical granulations of unequal size (75 to 100 /i), with some

short claviform hairs between them ; large symmetrical discs, of which four

in a transverse series across the middle of the dorsum ; another transverse

series in a groove vv'hich limits posteriorly a dorsal prominence corre-

sponding to the capitulum ; a broad undifferentiated margin. No eyes.

Venter : well-marked pre-anal groove, concave behind
;
post-anal groove

midway between the anus and the posterior border; post-anal median

groove extending beyond the post-anal, but not reaching the posterior

border ; anal frame 230 x 200 /x ; anus with hairs on the valves.

Spiracles semicircular (?), 100 /i wide. Capitulum free, exposed ven-

trally
;
palps 1, 4, 2, 3' ; numerous pennate hairs on the dorsal surface of

the palps and basis capituli ; hypostome resembling that of 0. talaje, a

crown of denticles being followed by 2
j

2 files of 5 or 6 stout teeth, then

squamiform teeth 3
|
3, then 4

| 4 ; two pennate hairs at the base of the

hypostome. Legs medium ; coxae contiguous, the first pair only being

slightly granulated ; article 2 conical, the others cylindrical ; tarsi only

slightly humped.

Neumann's description, from which the above is taken, is based on

three specimens from Algiers. Pavesi (1884, p. 485) records two

specimens, 3'5 mm. I., found by Doria in the vicinity of Tunis, one

from Nemours and two from Marnia (?). Lucas received his three

specimens (4 x 2'5 mm. in size) from the plain of Lake Houbeira, near

La Calle. They were found beneath stones where Bufo pantherinus was

also in hiding. Karsch's 0. miliaris came from Bengal (tj^e in Berlin

Mus., Karsch gives the size at 2'5 x 1-7 mm.). Neumann states that it

resembles 0. talaje, but does not possess the lateral expansions of the

camerostome. These specimens also differ in the details of the digits of

the chelicerae, and in the tegumentary characters of the legs.

' The relative lengths of articles.
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ORNITHODOROS THOLOZANI (Laboulbene and

Megnin), 1882.

Figs. 93, 94.

Syn., Lit. and Icon.: Argas tholozani Laboulbiine and Jlegnin, 1882, pp. .335-337,

Pis. XXII and XXIII ; the figures include : adult dorsum and venter, capituluin,

hypostomes ( (J and ? ), digits, palp, integument, tarsus ; larva (showing intes-

tinal caeca apparently passing into the legs), the ovum.—Blanchard, 1890.

—Xeumann, 1896, p. 38, Fig. 3.")*.—Dubreuilh and Beil'e, 1896, p. 80, Fig. 8

(copied from Laboulbene and Megnin).— Braun, 1906, p. 373. O.

{Argas pajjillipes Birula, 1895, pp. 38-44, Fig. 35 ; digits of ^ and 9 ; referred here

by Neumann, 1901, p. 259. See 0. papillipes, p. 79.)

Xative name: "Kene"or "sheep bug" in Persia (Laboulbene and Mdgnin, 1882,

p. 329).

Adults : Body (the (/ varies from 4x2 mm. to 6 x 4 mm. ; the $

from 8x4 mm. to 10 x 5 mm.), with lateral borders nearly straight

and parallel, tapering abruptly, but sinuously, to a rounded process

in front, and broadly rounded behind; a broad margin is marked

off from the rest of the dorsum by a well-defined marginal groove.

Integument coarsely shagreened, then, with numerous short hairs,

longer and more apparent anteriorly; hemispherical granulations 40

—

QO fi in diameter; giving the effect of a network of meshes limited by

creased folds ; one mesh out of every .5 or 10 bears a long hair. Discs

similar to those of 0. erraticus, but relatively smaller; seven on the

anterior median prominence arranged in three rows (3, 2, 2), surrounded

by an irregular circle of similar discs whence a median row starts

posteriorly, double at its origin and reaching the posterior border. A
short row on each side, and other scattered discs. On the ventral

surface discs occupy the depressions and grooves. No eyes. Venter:

pre-anal groove deep, concave behind
;
post-anal groove nearly straight;

median po.st-anal groove nearly reaching the posterior border; sexual

orifice in ^ and % between coxae II ; anal frame wider than long

(300 x 350 /x) ; anus with seven or eight long hairs on each side. Spiracles

(350 n), crescentic. Capituluvi : palps tapering, and not much longer

than the hypostome; chelicerae (digits. Figs. 93, 94). The hy])ostome

differs in the sexes: in the ^, it is somewhat spatulate and indented, a

crown of small teeth being followed by two rows of three teeth on each

side, the middle rows not far apart ; then three or four rows of simple

squamifonn teeth ; in the $ , it is somewhat lanceolate, and the dentition
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is 2
I

2 throughout, the median rows being far apart. Four long hairs

(post-hypostomal and post-palpal) on the base of the capitulum, as in

0. avignyi. Legs fairly long and slender; coxae II—IV contiguous

;

tarsi 2—4 with terminal dorsal protuberance prominent, pointed and

directed distally, the terminal portion tapering. Short hairs on all

articles, longest on the tarsi.

?
i

Fig. 93. Fig. 94.

Figs. 93 and 94. O. tliolozani. Left digits of ,^ and ? . (Nn. 189fi, fig. 3.5.)

Nymph : resembles the male but has no sexual orifice.

Larva : 1 x '5 mm. when newly hatched ; a circular dorsal area

(di.sc ?) ; the intestinal caeca pass into the legs (Laboulbene and Megnin).

Egg: yellowish brown, '8 x '6 mm.; about 100 laid by each $

(Laboulbene and Megnin).

This species is allied to 0. erraticus, from which it maj' be distin-

guished by its tarsi and the dimorphism of the hypostome.

Origin : Persia, where Neumann states they were collected by

Tholozan, mostly in a chicken yard at Teheran, others were found on

camels (specimens in Paris Mus.).

The above descriptions of the adult and nymph are condensed from

Neumann, who has communicated certain particulars by letter (6 April,

1908), stating that Laboulbene and Megnin figure the tarsus inaccurately,

and that his description is based on the examination of specimens

received at the Paris Museum from Dr Tholozan at the time when

Laboulbene and Megnin received theirs fi-om the same source. We have,

unfortunately, not succeeded in obtaining a specimen of this tick.

Neumann's description does not agree in some respects with Laboulbene

and Mdgnin's figures, but he assures us that these are inaccurate.

Laboulbene and Megnin (1882, p. 329) state that they were fed on

man and rabbits in Paris and (p. 337) that unfed specimens survived

four years.
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ORNITHODOROS LAHORENSIS Neumann, 1908.

Figs. 95-100.

Lit. and Icon.: Neumann, 1908, p. 17, Figs. 12-15 (here reproduced, p. 68).

Adult (Figs. 95-97). Bodi/ : ^ 8x4-5 mm., % 10x5-6 mm.;

lateral borders parallel with a faint constriction behind coxae IV ; the

anterior extremity narrowed to form a conical hood, more pointed in the

{/
;
posterior border broadly rounded. Colour earthy yellow, legs paler.

Dorsum convex anteriorly, irregularly concave posteriorly, grooves and

discs as in figure, the principal discs being 2 oval, parallel, near together

in front, and 4 circular forming a trapezium, narrower anteriorly, in front

of the middle of the dorsum, the integument between the discs not

Fig. 95. Fig. 96.

Figs. 95, 96. 0. lahorensis ? . After feeding and ovipositing, 10 mm. /.

Original, N. and W.

granular but finely wrinkled, the wrinkles radiating from the discs. A
few ver}' short and scattered hairs. No eyes. Venter : anus about half

way between the ba.sis capituli and the posterior border
;
pre-anal

groove shallow and incomplete
;
post-anal groove immediately behind

the anus, a well-marked ano-marginal groove, occupied by a file of discs
;

on either side of it several depressions with discs ; camerostome tri-

angular, deep, narrow, longer than broad (</) or about as long as broad

and less pointed ( ? ), its sides converging and uniting in part in a

transverse lip. Hairs longer and more abundant, especially in front,
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than on the dorsum. Spiracles semi-lunar, equal to (?) or larger ((/")

than the anal ring.

Fig. 97. 0. lahorensis $ . Nn. 1908, tig. 12 (circa 10 mm. I.).

Fig. 98. Fig. 99.

\^ V-

Fig. 100.

Fig. 98. 0. lahorensis. Adult, digit, x 215.

Fig. 99. O. Uihorensis. Adult, hypostome, x

Fig. 100. 0. lahoremis. Adult, tarsi I—IV,

Nn. 1908, ijg. 13.

120. Nn. 1908, Bg. 14.

X 28. Nn. 1908, fig. 15.

///

/vr
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Capitulum ( ? about 1'2 mm. long) ; chelicerae (see digit, Fig. 98)

;

hypostome (Fig. 99) long, lanceolate, indented at the end, 2
|

2 files of

eight or ten teeth, the internal files far apart
;
palps cylindro-conical, the

articles 300 /a, 250 /a, 150 fi and 200 ya respectively; long hairs, curved

fonvard, on dorsal surface of articles 2 and 3. Legs medium, coxae

(Fig. 96) sub-conical, coxae I and II slightly separated, the others

contiguous ; tarsus I (Fig. 100) with three blunt dorsal prominences

;

tarsi II, III and IV with verj' short proximal false articulation, promi-

nent dorsally, and with progressively longer blunt spurs near the distal

end of the distal false-articulation.

Nymph : Neumann has recognised two nymphal forms:

First nymph : 5"5 x 2"7 mm. Integument with very fine folds, with

a few spinifonn hairs, discs hardly visible ; the ventral grooves only

faintly marked, except the ano-marginal. Xo trace of sexual aperture
;

camerostome shallow ; legs short and thick.

Second nymph : attaining 11x6 mm. Integumental folds coai-ser

and polyhcdric ; discs visible, hairs almost absent ; a punctiform sexual

orifice' ; camerostome deeper, but less completely filled by the capitulum
;

legs like the adult, but with spurs less pronounced.

Taken from Ovis (tries in Lahore by E. Montgomery (all were collected

in the nymphal stage in January, 1906, but six weeks afterwards some

gave rise to adults. Collection of the Liverpool School of Tropical

Medicine). Our figure is drawn from a living % kindly sent to one of

us by Mr Newstead (Livei"pool). We received a ^ and % . The (/" fed for

25' on a fowl 7. v. 1907, for 45' on 2. xii. 07 and was killed and preserved

27. iii. 08. The ? refused to feed 7. v. and 11. vi. 07, she began to

oviposit 27. xi. 07, fed for 2 hours 20' on 2. xii. and began again to

oviposit 9. xii. She lived until iii. 08 when she was lost. All the

eggs, about 80, proved sterile. The ticks refused to feed on other

occasions (G. H. F. N.). Our specimens agreed so closely with the de-

scription of 0. tholozani given by Laboulbfene and M^gnin that we

referred it to this species, from which, however, as Neumann informs us,

it differs in the structure of the integument and tarsi, L. and M.'s figures

of the tarsi being inaccurate.

> Doubtless but an " Anlage," in any case imperfect.
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ORNITHODOROS FURCOSUS Neiunann, 1908.

Fig. 101.

Lit. and Icon.: Neumann, 1908, p. 21, Fig. 16 (here reproduced).

Female : 10 x .5 mm. ; lateral borders nearly parallel with anterior

conical hood
;
posterior boi'der broadly rounded ; blacki.sh-brown, capi-

tulum and legs paler. Dorsum irregularly convex ; integument granular,

the granulations lai-ger than the intervals between them ; a few long

hairs more abimdant in front. No eyes. Venter convex, the folds not

well-marked ; anus nearer to the posterior border than to the vulva

;

camerostome shallow, without lateral folds ; vulva between coxae I.

Spiracles circular, prominent. Capitulum (about 1"4 mm. I.); base flat

ventrally, very convex dorsally, nearly as deep (dorso-ventrally) as broad

;

hypostome somewhat lanceolate, 2
j
2, the inner files far apart

;
palps

long, tapering, forwardly curved hairs on the dorsal surface of articles 1,

2 and 3. Legs : long, especially pair IV ; coxae sub-conical, contiguous

with wrinkled integument ; coxa II larger than I ; coxa III smaller

than I ; coxa IV still smaller ; article 2 sub-cylindrical, rather longer

than broad ; articles 3, 4 and 5 very long and swollen at their distal

extremities ; tarsi forked, owing to a sharp terminal dorsal spur ; tarsus I

has three low, rectangular dorsal prominences in addition ; tarsus IV very

long.

Described from one ? in bad condition, taken at Riobamba(Equador),

by Dr Rivet (Paris Mus.).

ix:3f

/.

/7.

IV.

Fig. 101. 0. furcosiis ?. Tarsi I, U, IV, x 20. Nn. 1908, fig. 16.
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ORNITHODOROS MEGNINI (Duges), 1883.

Figs. 10:2-112.

Synon. : Argas megnini Dugfes, 1883, p. 196.

'' Argas americana Packard "
: Townsend, 1893, p. 50.

Rhynchoprium spinoaitm Marx, 1895, p. 199.

Ornithodoros megnini (Dugfes) Neumann, 1896, p. 42.

The " Spinose Ear Tick " of American authors.

Lit. and Icon.: Dug6s, 1883, p. 195'.—Jlegnin, 1885, p. 460, PI. XXI, Figs. 1-8.—

Xeumanu, 1888, p. 96-; 1892a, p. 101-; 1892b, p. 105.—Blanchard, 1890,

p. 883 eC seq. O.— Railliet, 1895, p. 718.—Town.send, 1893, p. 49.— Dolly,

1894, p. 9802.—Marx, 1895^ p. 195^ Figs, la-;', reprinted by Osborn, 1896

(p. 255), PI. Ill ; Figs. 1 and la reproduced by Salmon and Stiles,

1901, and in this book.—Neumann, 1896, p. 42, Fig. 36 (here reprinted).

—Ward, 1900a, p. 199, Fig. 3 (good figures of nymph, dorsal and ventral

aspects, but termed " full-grown " adult by author ; agrees very well with

Marx's figures).—Stiles and Hassall, 1901, repr. 2 pp.—Salmon and Stiles, 1901,

p. 408, PI. LXXIX (coloured, of nymphs and adults (?) natural size and x 2),

two figures after Neumann's Fig. 36; Fig. 98, integument of nymph; Figs. 103,

105-107 represent the larval capitulum, the "pupa-like stage," the larval tarsus ;

the remaining (es.sential) figures here reprinted.—Simpson, 1901, repr. 7 pji.,

3 Figs. (2 photographs of sjjinose nymph, dorsal and ventral as[)ects ; rough

sketch of spiracle, both by S. G. Whaler).-Wheler, 1901, p. 61 ; 1903, p. 49.—

Banks, 1904, Fig. 72, after Marx.—Braun, 1906, p. 374. 0.—Hooker, 1908 a,

pp. 40, 42, 45, 51.—Banks, 1908, p. 17 ; PI. I, Figs. 9-12, palp, legs 4 and 1,

integument.

Adult (Figs. 102, 103) : Body panduriforin, slightly attenuated

anteriorly ; broadest at legs 2 or 3, constricted behind legs 4, broadly

rounded posteriorly ; colour brown to violet or black. Dorsum : sym-

metrical depressions, one arciform, longitudinal, from each side of the

projection corresponding to the capitulum ; lateral and slightly anterior

to this an infundibuliform depression
;

posteriorly along the lateral

border, a longitudinal groove of variable length, sometimes interrupted
;

a median groove occupying the greater length of the posterior half

Venter : pre-anal groove absent ; replaced by a first post-anal groove at

a tangent to the anal frame, straight and joining the co.Kal groove ; the

true post-anal groove near posterior border ; a broad median anal groove

terminating at this posterior groove. Supra-coxal and coxal folds broad,

' Original iuaccessible, passages quoted in Salmon and Stiles, 1901, and referred to by

Neumann, 1896.

- Unimportant, cited in bibliography by Salmon and Stiles, IHOI.
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well marked. Spiracles circular, 250 /i in diameter, stigmal plate

semilunar (resembling Fig. 10). Anus : anal frame broader than long

(150 to 200/ix200 to 250 /i), each valve provided with four short

hairs. Eyes absent. Integument (see Fig. 102) with small circular,

shallow pits (not mammillae) with short central hairs, the whole surface

Fig. 102. Fig. 103.

Figs. 102, 103. 0. megnini i , x 8. Dorsum and venter. From specimen, loaned by

Prof. Neumann, from New Mexico, U.S.A. Original, N. and W.

Fig. 104. 0. megnini. A, digit of nymph, 85 m ' B, digit of i ,75 /j.1.

being finely granular like sandpaper. Reticulate fossettes occupy the

ventral and dorsal depressions ; others scattered here and there. On
the ventral surface, between the two post-anal grooves, extremely small

and crowded spines. Capitulum very small and very short ; 1 50 /i

(from base of palps to tip of hypostome). Chelicerae: see Fig. 104 B.
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Hj'postome short, broad biisally, rounded distally, unarmedK Palps thick,

300 fi long (90 /i, 85 /i, 65 fjt., 60 fi, from first to fourth article), with

articles relatively broad and short, the second 110 m broad; on doi-sal

surface of the articles, especially on the first and dorsally on the basis

capituli, posterior to the palps, numerous pennate hairs. Two post-

hypostomal hairs. Legs comparatively thinner and a little shorter than

in the nymph ; coxae disposed as in the other members of the genus

;

a doreal tuberosity on tarsi (see Fig. 58). Size : ? i. 5 to 6 mm., TF. 3

to 4 mm.
;

{/" somew-hat smaller. We have received 2 {/" and 1 $ from

Texas (W. D. Hunter), the ^J measured 67 and 7 mm. i., the ?

7'5 mm. L.

Fig. 105. Fig. lOG.

Figs. 105, 10(). O. megnini. Unfed. Nymph, dorsal and ventral aspects. Salmon and

Stiles, 1901, figs. 94, 95 after Marx, 1895, pi. 11, figs. 1 and la. 17th Ann. Bep.

B.A.I., U.S. Dept. Agric.

N3nnph (Unfed. Figs. 105-107). Body somewhat lozenge-shaped,

slightly longer than broad, greatest breadth at about the third pair of

legs, anterior to this the outline is rounded
;

posteriorly, suddenly con-

' Note observations on this point in Section II.
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tracted at the fourth pair of legs ; border thick, dorsal surface more or

less undulating. Integument, both ventrally and dorsally, is beset with

posteriorly directed spines or bristly hairs; the spines on the dorsum are

much crowded and form a crescentic area anteriorly with concavity

directed posteriorly, the horns thereof extending laterally to legs 2 and 3

(Neumann) or to legs 3 and 4 (Salmon and Stiles) ; the rest covered by

bristly hairs ; ventrally, the spines extend to or slightly beyond the

Fig. 107. Fig. 108.

Fig. 107. 0. megiiini. Unfed. Nymph, ventral aspect. Salmon and Stiles, 1901, tig. 100.

17th Ann. Kep. B.A.I,, U.S. Dept. Agric.

Fig. 108. 0. megnini. Capitulum of nymph, ventral aspect. Salmon and Stiles, 1901,

fig. 99. 17th Ann. Eep. B.A.I., U.S. Dept. Agric.

anus ; integument finely striated, pits absent. Colour, unfed, earthy

yellow ; replete, violet brown ; when replete, the contours more rounded,

integument glossy, the spines more separated owing to stretching of

integument between them. Anus very small, slightly broader (110 to

120 /ti) than long; two long hairs on each external border. Spiracles

300 to 350 /i in diameter, on salient tubercles' (seen in Fig. 105) near

' Wheler (1901) states that in the living specimen he has seen a "pointed organ,"

protruded and retracted from the apex of the tubercle, and he gives a rough figure of it in

Simpson's paper. The structure requires further study.
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the dorsal border, between coxae III and IV ; stigmal plates covered by
numerous hairs. Capitulum (Fig. 108) subterminal in first-stage nymphs,

inferior in later stage nymphs, elongate, base as long as palps ; about

375 M long (from base of palps to tip of hypostome) ; chelicerae (see

Fig. 104 A); h3-postome lanceolate, dentition 4 4, with 7 to 9 teeth per

file
;
palps thick (articles 1 to 4 measure 140, 125, 110, 180 /:i.); second

article 110 ya broad; simple hairs, not very numerous, on articles 2—4,

six to eight short terminal bristles; some short thick hairs, symmetrically

placed, on basis capituli. Ler/s long and strong ; coxae very short, but

broad, distant from median line, almost marginal ; other articles cylin-

drical, relatively short compared with their diameter; terminal portion

of tarsi elongate, claws strong, pulvillum absent, hairs sparsely distri-

buted on all articles. Size: 3 to 4 mm. long, when unfed, to 85 mm.,

when maturer and gorged, the latter 5'5 mm. wide (Neumann).

The foregoing description of the adult is partly based on that of

Neumann (1896, pp. 43, 44), that of the nymph on the descriptions of

Neumann (ibid., pp. 42-43), and Salmon and Stiles (1901, pp. 409-410).

According to Hooker (1908, p. 40 et seq.) there is but one nymphal

stage. The full-sized nymphs we have seen conform to the adults in

general appearance but differ in having no sexual aperture and having

the ^'postome armed as in Fig. 108. We have verified the descriptions

by the examination of specimens in our possession, and have added

matter of our own.

Larva' (Figs. 109-110): hexapod, elongate oval, with long terminal

capitulum, measuring 061 mm. from tip of hypostome to posterior ex-

tremity. Integument finely striated with symmetrically arranged pits,

from which bristle-like hairs issue. Capitulum : hypostome 2
|

2, almost

as long as palps; palps: ai-ticles 2 and 3 equal, 1 and 4 short; large pits

in inter-coxal spaces 1 and 2. Legs: pulvillum small (see Fig. 111).

Gorged larvae attain 4x2 mm. (Salmon and Stiles' " pupa-like

stage," see Fig. 112); they appear as "rounded white pyriform struc-

tures with one end elongate," the "distended smooth hexapod skin

with terminal capitulum " contains the spinose nymph " with subter-

minal capitulum, and with well-developed claws on the tarsi, and four

rows of denticles on each half of the hypostome." (Condensed and

modified from Salmon and Stiles, 1901, pp. 410-41 1.) This is obviously

the stage which Townsend (1893, p. 49) interpreted as an egg.

"This tick is remarkable for the difference in appearance between

' Also described by Stiles and Hassall, lilOl.
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Figs. 109, 110. 0. megnini. Larva, dorsal and ventral aspects. Salmon and

Stiles, 1901 (tigs. 101, 102. 17th Ann. Rep. B..\.I., U.S. Dept. kgr\c.).
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the young spiny stage and the adult form, a difference that is so great

that the two stages have been described as belonging to different

species " (Salmon and Stiles). The identity of the different stages

has, however, been fully established by Neumann and Salmon and

Stiles.

Hosts : occure chiefly in the ears of the horse, ass, o.k, and not

infrequently in the human ear in Mexico (Duges). Simpson (1901) has

reported a case in which two spinose nymphs occun-ed in the ear of a

gentleman who came to England from Arizona where he had been

camping in June. One tick came away and the other was removed in

the end of August.

Fig. 111. Fig. 112.

Fig. 111. 0. megnini. Leg of larva, tarsus I iu profile.

Fig. 112. 0. megnhti. Larva, gorged, so-called "resting- or pupa-stage."

Both figures from Salmon and Stiles, 1901 (figs. 108 and 104.

17th Ann. Kep. B.A.I., U.S. Dept. Agric.).

Geographical distribution : it was first described from Mexico by

Duges (1883), who states it is very abundant in the State of Guanajuato,

and it has been reported from various parts of the United States, i.e.

Louisiana, Texas, New Mexico, Arizona, California, Nevada, Idaho, Iowa,

Kentucky, Kansas and Nebraska (Salmon and Stiles, 1901, p. 411;

Banks, 1908, p. 17).
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ORNITHODOROS CANESTRINII (Birula), 1895.

Fig. 113.

Synon.: Argas canestrinii Birula, 1895, p. 353.—Neumann, 1901, p. 260.

Icon.: Birula, 1895, PI. I, Figs. 1-3. Anterior part of venter, tarsus I, anus (Figs.

1 and 2 here reproduced).

Body ((/ 10 X .5 mm., $14x8 mm.) elongate, with sides sub-parallel,

rounded posteriorly, cone-shaped anteriorly. General colour fawn or

blackish fawn-coloured, lighter on venter
;
palps and legs lighter. Eyes

absent. No grooves on venter. Integument finely wrinkled dorsally, wth
rounded depressions, .shallow, confluent in places ; on the ventral surface,

integument smooth on the median line and on coxae ; sexual aperture

between coxae I (in ^ and ? ) ; on each side of the base of the capitulum.

Fig. 113. 0. canestrinii J ; anterior part of venter, and tarsus I ; slightly modified

from Birula, 1895, pi. I, figs. 1, 2.

a fold half as long as capitulum. Gapitiduvi : base rectangular, scarcely

wider than long ; hypostome elongate, rounded and not indented at its

apex, one and a half times as long as the base; dentition 2
j

2, two rather

long hairs ventrally on its base
;
palps longer than hypostome, bearing

hairs on their dorsal border ; article 1 very thick ; article 2 of the same
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length, more slender ; article 3 a half shorter. Legs stout ; coxa I

divided in two short, rounded teeth ; tarsus 1 bearing three successive

protuberances on dorsal border ; a single one near distal extreniit}- of

the other tarsi.

Found at Teheran, Persia, by E. v. Keyserling (1839) and at Tasch-

Burun, Caucasia (1885). (After Birula's description with the aid of his

figures.)

We are not acquainted with this tick but admit it provisionally as a

good species since in the detailed figure it resembles no species known

to us.

ORNITHODOROS PAPILLIPES Birula, 1895.

Fig. 114.

Lit. and Icon.: A. Birula, 1895, p. 354, PI. I, Figs. 4-6, anterior portion of venter,

including capitulum, tarsus IV, Haller's organ (Figs. 4 and 5 here reproduced).

BocJy 7x4 mm. elongated, oval, rounded behind, prominent in front

(uncleft); reticulate-rugose, grey or greyish-yellow. No eyes. Lateral

folds of camerostome constricted in the middle. (Apparently free in

figure.) Vmter : genital orifice behind coxae I. Capitulum (1 mm. I.),

base almost square, 3 small setae on each side ; hypostome 2
\
2, about

as long as the base
;
palps short and thick ; two long hairs at base of

Fig. 114. 0. papillipes S. Anterior part of venter, and tarsus IV ; sliglitly modified

from Birula, 1895, pi. I, figs. 4, 5.
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hypostome; two hairs posterior to the palps. Legs (pair I, 4 mm.,

pair IV, 5 mm. I.) ; a single hump on all the tarsi.

Neumann is probably correct in considering 0. papillipes a synonym

of 0. tholozani, since, as he informs us in a letter (6. iv. 08), in the copy

of Birula's paper which he had received from the author the latter had

crossed out the name papillipes and substituted " tholozani (Laboul-

bene and Megnin)." He points out, also, that the integument is similar

" corporis derma reticulato-rugosum." Birula's figures, however, are

difficult to reconcile with the description of 0. tholozani given above,

especially as regards the sides of the camerostome and the tarsi, so that

we have thought it best to insert them here, together with his descrip-

tion of 0. papillipes.

Birula's specimens were collected in the Caucasus by Motschulsky.

ORNITHODOROS MORBILLOSUS Gerstaecker, 1873.

Lit. and Synon,: Ornithodoros morhillosas Gerstaecker, 1873, p. 464.

Ornithodoros savignyi (Audouin) ; referred to this species by Neumann, 1896,

pp. 27-29, but Donitz, 1907, p. 23, who has examined the type, states that

it differs in the leg structure as noted below.

Species based on a single specimen, measuring 6'3 x 43 mm., which

may be an abnormality. Donitz (1907) states that it differs from

0. savignyi in having 2 humps on tarsus IV instead of 3. Gerstaecker

only had Savigny's figure (1826) to consult in determining the dififer-

ences. Origin : Lake Jipe, German East Africa, October 1862.
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SECTION II.

DEALING WITH THE GENERAL BIOLOGY OF THE ARGASIDAE—THE
EFFECTS OF THEIR BITES—THEIR RELATION TO THE SPREAD
OF DISEASE, ETC.

Argas persicus (p. 81), refle.vus (p. 91), hrumpti {p. 95).

Omithodoros mvignt/i^, coriaceiu (Tp. 102), turicata (p. 102), talaje (p. 103), pavi-

inentosus^, tholozani (p. 103\ la/iorensis^, 7nec/nini (p. 103).

ARGAS PERSICUS.

The life-history has been carefully studied by Lounsbury (1903,

pp. 6-11).

The eggs are laid in the hiding places of the adults, in cracks and

crevices in the walls, etc. Fuller (1896, p. 593) and Brown (1902, p. 86)

state that oviposition takes place occasionally on fowls. The eggs are

laid in batches of about 20, 50, 100 more or less, usually about a week

after feeding in warm weather, and hatching begins in about three

weeks.

Tlie larvae which issue from the eggs are almost colourless, and in

Lounsbury 's experience, die if unfed within 8 w-eeks. When the

chitin has hardened they attach themselves to a host within a few

minutes, as we have observed. After about 3 days they swell visibly,

appearing as small dark spheres on the skin of the fowl. On the 5th

day they drop off, but if the weather is cool they may remain attached

for 10 days. The body has now flattened (Fig. 20, p. 16) and assumed

somewhat the form of that of the adult. In summer, moulting follows

after about 8 days (Lounsbury),

First nymphal form: the ticks feed quickly from now on to the

adult stage, taking 1^— 2 hours to gorge-. After about two weeks, in

warm weather, they moult and the second nymphal form appears.

These in turn feed upon a host and after some weeks moult and

' The few facts known regarding the biology of these species are included nnder

Section I: $(ivigmji (p. 42), pavtmentoaus (p. 62), lahoremit (p. 07).

* See feeding experiments in Cambridge, noted below.

N. I. 6
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appear as Adults: the female feeds more plentifully than the male

and increases in size, whereas the male may be mistaken for a second

nymphal form. Copulation was observed four times by Lounsbury, the

male inserting his mouthparts (not the palps) into the vulva— after the

manner observed in Ixodidae.

Feeding : the adults feed about once a month in hot weather, at

longer intervals when it is cool. No feeding may take place during the

winter. Experimenting with adults, Lounsbury found that females

were ready to feed after each batch of eggs had been laid, remaining

practically stationary prior to oviposition. Batches of eggs were laid

after each meal. He liberated the hungry ticks in the bird cages at

night. Few eggs were laid after the fourth feeding and fewer still

after the fifth and sixth. It took about 10 months to raise one lot

of ticks from egg-stage to egg-stage, thus completing the life-history.

Although under natural conditions they appear to feed only at night

(the larvae excepted), nymphs and adults have fed readily upon fowls

and pigeons etc. in the Laboratory at Cambridge when protected

from strong light. Oken (1818) also notes that they occasionally

attack man during the day-time in Persia, they are not, therefore,

" strictly nocturnal " as stated by Riley and Howard (1895). Lounsbury

(1903, p. 7) is cori'ect in stating that persicus is "always uneasy in

strong light, and tends to crawl away from it." When disturbed, they

often sham death, lying still with their legs retracted.

The following observations were made by one of us (X.) in Cam-
bridge upon specimens received alive from India, S. Africa, Eg}-pt and

N. and S. America

:

Larvae were placed on fowls in cages and observed from day to day.

Experiment I. 20. iii. 1907 larvae placed on fowl, .some attached themselves at

once.

23. „ „ larvae measure 1 mm. in length, appear as blueish

black points, somewhat rounded, hanging by

capitulum, like Ixodidae.

24. „ „ larvae measure over 1 mm., appear sjjherical, blackish.

25-26. „ „ an equal number dropped off each day (8 in all), they

appeared blackish, but flattened', with hood pro-

jecting quite over the capitulum ; measured

2 X 1-5 mm.
27. „ „ one gorged larva found in cage.

13. V. 1907 Nymphs of iirst stage appeared.

' Hooker (1908 a, p. 39) states that the larvae are globular in shape up to within a few

hours of their abandoning the host. They then become flattened like the adult ticks which
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Experime)it II. 4 iv. 1907 larvae placed on fowL

9. iv. 190" larvae (29) found gorged.

10. iv. 1907 larvae (17) found gorged.

2. vi. 1907 Nymphs of first stage appeared.

The larvae in both experiments remained attached 5—6 day.s and

first-stage nymphs issued after a further interval of 48 to 53 days, the

ticks being kept at about 20' C.

First Stage Nymphs feed rapidly ; thus 14 specimens were observed

to drop off gorged within 35 minutes. Second Stage A^ymphs were on

one occasion observed to cast their skins 15 days after feeding, having

been kept at 24' C.

Second Stage Nymphs and Adults appear to feed still more rapidly,

but at times the process of feeding may be much prolonged, especially

if the ticks have grown feeble or been starved too long. Where they

gorge rapidly (in 5—10 minutes), they often discharge clear fluid from

the 1st inter-coxal space, as observed in Ornithodoros mottbata, 0. savignyi,

etc. The following table contains a record of the time consumed in

feeding by all the ticks experimented with :
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Nevertheless, they may feed more rapidly after fairly long starvation,

if they are in good condition. On the other hand, they appear to have

some difficulty, possibly a mechanical one, in feeding on mammals.

Thus of 7 hungry specimens placed on a rat, 4 fed for 2 hours and 3 for

4| hours, and 1, placed on a mouse (having starved 3 months), fed

for 5\ hours. A meal of blood does not always appear to agree

with them. We do not know upon what this depends. Thus

Lounsbury (1903) saw an adult turn black and die soon after having

sucked his blood, and Donitz (1907, p. 28) saw larvae which had fed on

white mice die rapidly after they had abandoned the host. Donitz

supposes that the death of his larvae may have been due to the blood

of the mouse being toxic for the tick, but he brings no proof in support

of the hypothesis.

Note relating to oviposition and hatching of larvae.

Female
fed on
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p. 1567), it is even stated that a specimen survived 24 hoiu-s' iinmei'sion

in spirit

!

Seasonal Prevalence: Riley and Howai-d (1895, p. 267) state that

the plague of persicus continues through the winter in Texas, their

numbers being greatest in dry, hot yeai-s. Lounsbury (1903, pp. 9, 11)

found about Cape Town, that " a few specimens of all stages may be

found on almost any night in the year prowling about roosts in search

of hosts." Complaints of their ravages are, however, most frequent in

November and December. "This is undoubtedly because in these

months great numbers almost simultaneously take their first feed after

their long winter fast, and because of the brood of young ticks which

then appears."

Effects of the bite of Argas persicus on man and animals^.

Argas persicus has a rather formidable reputation in Persia. Dupre

(1819, pp. 323—324) seems to have been the first to write regarding it,

stating that its bite is at times dangerous, causing prolonged sickness

;

he speaks of it as a " teigne." Oken (1818, p. 1567) cites a letter from

V. Loder stating that the bite of persicus is fatal to man within 24

hours. He reports the case of an Englishman who kept a starved

specimen one year in a glass, and died 24 hours after he allowed it to

bite him. Kotzebue (1819, p. 180) says that it behaves like a bed-bug,

and may so infest villages as to drive out the inhabitants. The natives,

he relates, are comparatively immune, but foreigners suffer severe pain,

delirium and convulsions, and even death, within 24 hours in consequence

of its bite. Fischer de Waldheim (1823, pp. 269—273) also says that

the bite of this species may prove fatal owing to some complication.

Heller (1858), who examined their anatomy, denies that they have a

poison gland, and ascribes the effects to the mechanical injury (!) inflicted

by the parasite. Taschenberg (1873) thinks that the effects ascribed to

Argas persicus are really due to a fever which prevails in Miana (" dem
in Miana herrschenden Faulfieber"). Taschenberg (1874, p. 171) records

pei-sicus as attacking man in Egypt as it does in Persia. Schlimmcr

(1874), of Teheran, considers that the relative immunity of the natives

is acquired by their having been bitten at some time or other by the

Argas, and that such bites act like a preventive inoculation with vaccine

against smallpox. He says the symptoms are like those of " remittent

' The portions dealing with the effects of the bite of Argandae is reprinted from

Nuttall (1899, pp. 42—49) with additions to date.
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fever, extreme lassitude, disinclination to work, yawning, fever, per-

spiration, not accompanied by much thirst, increasing and decreasing at

stated hours in the day," so that many think it is only malaria acquired

during a short stay at Miana. Schlimmer does not share in this opinion,

and denies that the natives are subject to malaria. He says that

fatigued travellers, and those who have undergone privations, are

especially susceptible. A. persicus is also found at Chahroude and

Bestham on the main road from Teheran to Khoragan. No malaria

exists in these parts, but the effects of the Argas bite are the same as

at Miana. Schlimmer relates that he once (1858) treated 400 soldiers

who claimed to have been bitten by these parasites at Miana, but many
were unable to state on what part of their body they had been bitten.

The soldiers suffered from the symptoms above described, and were

promptly cured by the aid of " la poudre minerale de Bondin," or, when
the cases were refractory, by the administration of quinine. Bordier

(1882), who reprints the part of Schlimmer's publication from which

the above data are quoted, inclines towards the supposition that the

effects of the Argas bite are due to a poison, and, referring to the

reported immunity of the natives, says that this reminds him of the

fact that in many countries it is the strangers who are e-specially

attacked by mosquitoes, the natives having apparently acquired a

resistance towards the poison of these insects. Megnin (1882, p. 305)

denies the statement generally made by medical zoologists that the

bite of A. persicus is dangerous. He refers to a letter of Tholozan's to

Laboulbene (1881) which says that it is the belief among the common
people in Persia that the bite of Argas is dangerous and fatal to

foreigners, intermittent and remittent fevers being attributed to it.

Fumouze repeatedly placed a female Argas on a rabbit's ear from which

it sucked blood, but no pathogenic effects followed. Laboulbene and

Megnin (1882, p. 338) made a similar observation. Brandes (1897), in

view of his experience with A. reflextts cited later, considers that the

effects of the bite are due to a poison. Lounsbury (1900) at Cape

Colony, allowed himself and Davidson to be bitten by A. persicus, the

experiment gave rise to no further symptoms than a slight itching at

the seat of the bite; the latter healed within 10 days in Davidson's

case and in 3 weeks in Lounsbury's. There may well be some exag-

geration in earlier accounts regarding the effect of Argas bites, but

there is sufficient evidence to prove that they produce evil effects. It

has not been demonstrated that persicus conveys an}- infectious disease

to man as has been proved in the case of fowls.
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Economic Importance: the effect of the bites of A. persicus on

fowls, when the birds are attacked by many ticks, may certainly be

serious. Thus Riley and Howard (1893, p. 267) published a note by

A. Tui-pe of Kinney Co., Texas, who states that these ticks kill pullets

" by creeping in masses under their wings, under their shoulders, and

actually suck their lives out until they die." Hoehr (1893, p. 348)

wrote from the same locality, stating that he had been acquainted with

the pest since 1888 and had seen 25—30
"/,! of the chickens succumb in

a short time on a ranch. " They spread very rapidly. Last year I built

a new chicken house, but in 8 days it was literally full." Hoehr lays

stress upon its being the young Argas (larvae) that inflict the chief

injury. If numerous, they even cover the bird's skin, and kill off old as

well as young birds. Railliet (1895, p. 718) states that it kills off

fowls in Mauritius {"A. mauritianus"), and Osborn (1896, p. 256)

confirms the statements of the American observers. Salmon and Stiles

(1901, p. 405) report " We have seen one case from Florida in which a

chicken was literally covered with the hexapod stage," and one of us

has received a piece of a fowl's skin from Barbados, preserved in alcohol,

the skin being crowded with larvae of persicus in all stages of repletion.

Hart (1899, p. 180) of Trinidad, states that the infested birds sit down,

drop their wings, and show fever. Dressing with petroleum kills the

ticks and the birds recover. Fuller (1897, p. 590) of New South

Wales, states that fowls may die from exhaustion due to intense tick-

infestation. According to Lounsbury (ix. 1903, p. 11) the fowl tick "is

regarded by many as the most pernicious poultry pest that we have in

South Africa. It is directly responsible for the death of numerous fowls,

far more, indeed, than is generally suspected. It also seems to be the

worst of poultry parasites in many parts of Australia and in the

Southern States of America." Lounsbury, moreover, writes :
" Paralysis

is commonly attributed to the attack of the ticks but I am not certain

that any disease is caused or transmitted by them at the Cape, and I

incline to the belief that the victims die entirely from the loss of blood

and the inflammation produced by the excessive parasitism. Vast

numbers of the creatures take their fill from the legs, and the after

irritation and the soreness probably account for the inability to walk

often noticed on the part of many fowls in a suffering flock ; and birds

thus lamed and thus made unable to mount the roosts at night become

doubly troubled by the pest. Young chickens, being also easily acces-

sible, suffer more than their share, and it is not uncommon to meet with

a whole brood almost black from the presence of adhering larvae. Sad
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to relate even such destructive infestation often fails to attract the

attention of the owner to the pest. The losses are most striking when

a fowl house is first occupied after having stood empty for a few months,

as frequently happens in and about towns. The hungry ticks swarm to

the birds and may kill half or more of them before their presence is

discovered."

Reaney (1907), in Central India, saw fowls die within 24—48 hours

from intense infestation with persicus, after being placed in a fowl house

which had been disused for a fortnight. He attributed the death of the

birds to a poison emanating from the tick and noted that the bites

produced extensive extravasations of blood beneath the wings.

From the foregoing it appears reasonable to conclude that persicxis

may kill animals by massive infestation comparable to the "tick woi-ry"

seen in cattle infested with Ixodidae. Apart from this there appears

to be evidence pointing to the ticks giving off some poisonous substance

into the wounds they inflict, and evidence in this respect will be also

found in the notes relating to other Argasidae. Experiments conducted

in the laboratory at Cambridge have recently proved that the salivary

glands of A. persicus contain a substance which retards or prevents

blood coagulation, i.e. anticoagulin (Nuttall and Strickland). Again it is

a not infrequent occurrence that tick bites become secondarily infected,

the wound serving as a point of entrance for pathogenic bacteria. Finally

we know that some Argasidae and Ixodidae may transmit certain

blood parasites to their hosts in the manner considered below for the

Argasidae.

Argas persicus in Relation to Disease.

Spirochaetosis in Fowls is a disease whose cause, the Spirochaeta

marchouxi^, was first discovered in Brazil by Marchoux and Salimbeni

(1903). The disease may be very fatal, since it is capable of destroying

all the fowls in a yard in the course of a few days. The disease begins

with diarrhoea, followed by loss of appetite, the birds appearing som-

nolent; the feathers being ruffled and the comb pale. The birds cease

to perch, lie down with the head resting upon the ground, and death

takes place during a convulsive attack. At times the disease runs a

slower course, the legs become paralysed, then the wings, and the bird

grows thin and dies in 8—15 days. Recovery may take place, but it

is rare after paralytic symptoms have appeared. At autopsy, during

the acute period of the disease, the spleen appears much enlarged and

' Sp. marchouxi Nuttall, 1904, p. 16= Sp. gallinarum Blanchard, 1905.
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the liver swollen with more or less fatty degeneration, at times the liver

is dotted with focal necroses. In chronic cases both of these organs

may appear atrophied. The blood is fluid and dark. Spirochaetes are

plentiful in the blood until shortly before death, and they disappear as

recovery sets in.

This disease is transmitted by Argas persicus {= miniatus), as was

proved by Marchoux and Salimbeni. By means of infected Argas

peisiciis sent to one of us (N.) in England by Drs Marchoux and Borrel,

of Paris, the disease was reproduced in fowls at Cambridge. Balfiur

(1907) has observed the same disease in Anglo-Egyptian Soudan, and

has also transmitted it by means of infected A. persicus. Blood films

or infected ticks or both have been received from Dr Balfour (Khartoum),

Dr Bitter (Cairo), Captain Greig, I.M.S. (Punjab, India), and Dr Johnson

(Adelaide, S. Australia), from which it appears that the disease is very

widely distributed. Reaney (1907) has observed spirochaetosis in fowls

at Agar-Malwa, Central India, and also records the presence there of

persicus. He demonstrated that the ticks conveyed the disease.

Marchoux and Salimbeni (1903) and Bon-el and Marchoux (1905)

found that when A. j^ersicus sucks blood containing Sp. marchouxi

the latter multiplies within the body of the tick (maintained at

30—35' C.) and it is capable of transmitting the disease for 6 months

or more afterwards if it bites a susceptible animal. When the ticks are

maintained at 15—20' C. after feeding upon infected blood they are not

capable of transmitting the spirochaetes to clean fowls. The spirochaetes

seem to disappear in ticks kept at a low temperature, but they reappear

if the ticks are placed at 30—35' C. although a period of 3 months may

have elapsed since the ticks fed upon infected blood. The spirochaetes

may be demonstrated in the coelomic fluid of the infected ticks by

cutting oft' a leg and collecting the fluid on a slide. The spirochaetes

do not appear to injure the ticks. The disease usuallj' breaks out 4—

5

days after the ticks bite the birds.

Spirochaetosis in Geese was observed in the Transcaucasus by

Sakharoff" (1891), of Tiflis. The disetise is as fatal as Spirochaetosis

in fowls, and it is probable that it is transmitted by A. persicus,

since this tick occurs in Southern Russia.

A'o<e; Proof is still lacking that A. persicus plays a part in human

pathology as a carrier of infection, or that the fever attributed to its

bite in Persia is relapsing fever. Manson (1908, p. 196) states that

" miana fever " is " certainly communicated " by ^4. persicus, but there is

no scientific evidence in support of the statement.
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Destruction of Art/as j^ersicus.

We have referred to the fact that the Persians migrate from their

villages or burn them when the tick grows too aggressive (Oken, 1818,

p. 1569, etc.).

With regard to fowls, Riley and Howard (1893, p. 267) have recom-

mended spraying the hen-coops and poultry yard and washing the

poultry with kerosene-emulsion. Hoehr (1893), on the other hand, did

not find the emulsion satisfactory and obtained better results with lime

and sublimate. Ehrhorn (published by Packard, 189.5, p. 418) reported

that a spray of " creozozone " instantly killed the ticks and gave good

results. Riley and Howard (1895, p. 348) state that oil of sassafras

kills the ticks quickly but is dangerous when applied to young birds.

Fuller (1897, p. 590) recommends white-wash, and scalding the fowl's

nests, boiling water being effective. The ticks are killed by turpentine.

Lounsbury (ix. 1903, p. 12) discusses the value of various remedies and

describes an instance in which the following procedure was successfully

adopted

:

All the old roosts and nests were burnt, the wooden walls of the

fowl-house were well brushed over with hot coal-tar. New roosts were

suspended by wires from the roof so that they did not touch the walls

(into the crevices of which ticks retreat; poles with bark on them

should not be used for roosts for the same reason). Paraffin was freely

applied to nests when ticks were encountered in them, the floor was

regularly swept clean and sprinkled with wood ashes and lime. In

other cases frequent spraying of fowl-houses with various sheep-dips

proved effective. The ends of the roosts may be wrapped around with

oiled waste or be insulated in a deterrent fluid. Corrugated, or better,

sheet iron fowl-houses have the advantage of being readily cleaned if

any ticks are about ; they may be tarred inside. Loose bark on trees

in fowl-runs and wooden fences are also hiding places for ticks.

Instead of dipping or treating young birds, Lounsbury recommends

isolating them for some days in crates when any young ticks on them

drop off and may be destroyed by burning the crates.
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ARGAS REFLEXUS.

Longevity {unfed): Hermann (1S04, p. 70) fed a specimen and then

kept it unfed in a glass in which it survived IS months. Bianconi (1867)

reports that it survived in a disused hen-coop for fully 8 months.

Gulliver (1872) states that specimens survived 5 months unfed in a

tin box, and Fullager (1874, p. 121) kept them alive 22 months in a

glass-topped box ; unfed larvae lived 6 months. He was informed by

Austin that the latter saw them (later stages of the tick) survive 4—

5

years unfed in a box in which they had been placed and forgotten.

Berlese kept an unfed specimen alive for about 6 years in a corked

bottle. Ghiliani informed Perroncito (1901, p. 568) that he had seen

unfed specimens survive for 22 months. Brandes (1897) states that

living specimens were found in an abandoned pigeon-coop after the

lapse of 2 years.

Seasonal Prevalence: Schellack (1908, p. 487) in Magdeburg,

Germany, found reflexus in fairly large numbers in autumn, but they

were scarce in March.

Feeding Habits, Economic Importance, etc.: Taschenberg (1880,

p. 153) states that it remains motionless during the day-time or when
exposed to lamplight, this being in accord with the statements of other

writers. A few observers record the time occupied by the tick in

feeding (meaning nymphs and adults) ; thus Alt (1892) saw them feed

20 minutes on man, and Boschulte (1860), who allowed himself to be

bitten by a specimen, states that it took 27 minutes to feed. Obviously,

in this respect its habits are similar to those of A. j^ersicus. The larvae

are stated by Braun (1895) to remain "some time " on their hosts, from

which we may gather that they stay attached for some days as do

A. persicus larvae (q.v.). According to Perroncito (1901), the larvae

(we assume) occurred in large numbers on the skin of the young

pigeons he saw succumb to their attacks. Bianconi (1867) placed

4 pigeons in a reflexiLs-infusted hen-coop, which had been disused for

8 months. Two of the pigeons (young birds) died the first day, and

the other two (adults) died on the third and fourth days respectively.

The pigeons were literally covered by the ticks, and Bianconi attributed

their death to exhaustion and loss of blood. Fowls similarly placed did

not appear to sufifer. The injury they inflict on pigeons are also noted

by M^gnin, 1880; Laboulbene and M^gnin, 1882; Railliet, 1895;
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Osbom, 1896 ; Brandes, 1897. Young birds are the chief sufferers,

and at times it is impossible to raise them owing to the pest.

Schellack (1908, p. 487) writes that refiexus attacks pigeons especially

on naked parts of the skin, beneath the wings and about the anus.

Effects of the bite of Argas refiexus on man and animals.

When numerous, they may, through their bites, cause the death of

pigeons. They have been observed to wander into chicken-houses and

dwellings. They do not seem to annoy chickens, but they occasionally

attack man and cause much trouble. Raspail (1839) attributed a severe

erythematous eruption on a child's neck to the bites of this species,

consequent on his going into a pigeon-coop. Boschulte (1860) describes

the case of a family, several members of which were bitten by refiexus,

only pain and slight swelling following in all cases excepting that of an

old man. The latter was bitten on the lower part of the thigh, with

the result that a deep circular suppurating wound about the size of the

head of a pin marked the spot where he had been bitten. There was

extensive oedematous swelling and redness of the surrounding parts.

Boschulte allowed himself to be bitten by refiexus. The pain was like

that of a mosquito-bite. A small drop of coagulated blood subsequent!)^

covered the puncture. Nothing especial was noticed, and three days

later the wound had healed. Ten days after he had been bitten the

spot began to itch and showed a nodular swelling, which grew red and

increased to the size of a pock. No exudation of serum occurred, but

the itching was very annoying. This subsided after six days, a small

scab was cast off at the point bitten, and the skin resumed its normal

appearance. Boschulte (1879) reported, nearly twenty years later, that

the place where he had been bitten still showed a sharply-defined

circular flattened elevation with a central cicatrix, and that in the

interim several similar, but smaller, elevations had appeared in its

vicinity.

Taschenberg (1873) wrote that refiexus attacked some children in

Friedeberg a. d. Saale. In a later paper, Taschenberg (1880, p. 153)

states that in all cases where refiexus has attacked human beings, the

Latter slept in rooms adjoining pigeon-coops. The bites occur chiefly

on the hands and feet and appear as small red points which cause much
itching, extending up the limb. A bite on the hand produced itching

up to the shoulder, a bite on the foot itching up to the hip and back,

there being less irritation about the bite itself. Scratching aggravates
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the trouble especially in children, where there may be inflammation.

In a girl 5 years old, blisters formed over the hand, wrist and forearm.

The itching may last 8 days. Chatelin (1882) reports the case of a

child that was bitten by refle.rus, which had wandered from the pigeon-

house into the dwelling. The pigeon-house had not been used for

6 years. The bites were followed by pain and oedematous swelling,

which persisted for some time. Other persons who were bitten at the

same time exhibited no such symptoms. Brandes (1892 d, p. 10)

describes the case of a man who was bitten at Aschersleben in 1883,

the bite being followed by much swelling. Alt (1892) saw a case

which occurred under similar circumstances, where the bite was

followed by urticaria factitia and general erythema, which subsided

in a few hours. Brandes (1897) also describes this case—that of a man
who had been bitten five times in four years. Hauch, who attended

him, stated that he woke at night with pain about the wrist, on which

he discovered the Argas. Within half an hour an erysipelatoid swelling

spread from point of the puncture all over the body, increasing, par-

ticularly about the head, until the eyes were hidden by the swollen

lids. During this time the patient suffered from shortness of breath,

palpitation, dulness, etc. for an hour, when the sj'mptoms began to

subside with the appearance of profuse perspiration. The swelling

gradually subsided during the following 10 to 15 hours. The patient,

who seems to have been particularly susceptible to the bite of the

Argas, had previously kept pigeons in his house, but the pigeon-house

had been walled up two years before. As Brandes states, this latter

proceeding seems to have caused the migration of the parasites into

the dwelling. Alt (1892), and two other persons, allowed themselves

to be bitten by refiexus obtained from the abandoned pigeon-house.

Slight pain, that came and went, followed, but nothing in particular

occurred, excepting in one case, where, after four to five days, a painful

nodule, the size of a pea, appeared at the seat of the puncture, but this

disappeared soon afterwards. Two persons who suffered from urticaria

also allowed themselves to be bitten ; one of them remained unaffected,

whilst the other developed general erythema after four hours, which

subsided again in an hour. Brandes reports a case which was observed

in 1884 at Aschersleben, where a man became so oedematous after four

to five hours that his clothes had to be cut off. The oedema is said to

have lasted three da3-s in this case. The effects here noted seem to

depend on a peculiar idiosyncrasy. Brandes believes that a poison is

probably elaborated in the salivarj' glands of Argas. Alt, who injected
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three of them, which had been crushed, subcutaneously into a dog,

produced symptoms of intoxication in the latter which were similar to

those which are produced by small quantities of snake ("PufFotter")

venom.

Terrenzi (1893, pp. 73—76) observed the effects of the bite on

the hand as follows: After a few hours a yellowish vesicle appeared,

and lymphangitis extended up the forearm, the course of the lymphatics

appearing red and feeling hard and the skin rough (scabrosa) ; when

morning had arrived the vesicle had grown five times in size and the

lymphangitis worse, and the arm discoloured. The effects diminished

and disappeared in 1.5 days, but a scar was visible a long time after.

Gibert (1896, cited by Mosler and Peiper, 1904, p. 345) observed

general symptoms follow the bite: nausea, vomiting, diarrhoea, irregular

pulse, dyspnoea, etc. Ajutolo (1898) states it tormented persons in

Bologna, and refers to it as " this terrible destroyer of poor pigeons."

Arr/as reflexus in Relation to Disease.

Until quite recently there has been no evidence to prove that

refiexus is capable of conveying disease. Schellack (1908, p. 487)

however, reports upon two experiments which he carried out with

A. refiexus and Spirochaeta marchouxi. Experiment I: 4 refiexus

were placed on a fowl with spirochaetes in its blood, and 7 days

later they were placed on a clean fowl. Spirochaetes appeared in this

fowl's blood after 16 days and it died of the disease. Experiment II

:

6 infected refiexus were allowed to bite a clean fowl ; the bird showed

spirochaetes on the 8th day and it recovered ; the ticks had fed on a

sick fowl about 64 days before. It is interesting to note, therefore,

that Sp. marchouxi may be transmitted by two species of Argas

{persicus and refiexus) as well as by Ornithodoros mouhata (q.v.).

That this tick may transmit other pathogenic micro-organisms is

indicated by the following instance reported by Tomiel (1906, p. 552):

A family moved into an apartment which had remained unused for four

years having been previously occupied by a man who kept fowls and

pigeons in the rooms. The father of the family had suffered from

general furunculosis before moving into the dwelling. He was bitten

by refiexus and so were his two children, who in consequence also

developed abscesses and phlegmons starting at the points bitten by the

ticks. The family moved out of the apartment because they considered

it bug-infested (they took refiexus for bed-bugs), after which the trouble

subsided. Within 48 hours another family moved into the apartment,
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with the result that two membei-s of this family (father and child)

sufiered from the same etfects as did the previous fiimily. On searching

the apartment reflexus were discovered, and, following a thorough

disinfection of the premises the trouble ceased. It appears clearly

demonstrated by this interesting case that reflexus may transmit

pyogenic bacteria to healthy persons when they have previously had

access to the skin of a person suftering from funmculosis.

ARGAS BRUMPTI.

Effects of Bite : Dr Brumpt communicated the following particulars

to Professor Xeiunann (1907, p. 229) and to us :

The bite is somewhat more painful than that of 0. moubata ; it may
wake the sleeper and causes pruritus, lasting several days. The puncture

bleeds slightly and becomes covered by a small crust of dried blood

beneath which a small drop of extravasated blood gathers. Within

about 2 hours the puncture becomes surrounded by a violet-coloured

circular ecchymosis 6—8 cm. in diameter resembling the mark follow-

ing a leech-bite. The mark goes through the gradations of colour

usual in ecchymoses, or bruises, and disappears in 6—8 days ; but the

centre remains indurated for a long time. Of 17 bites which were

inflicted on Dr Brumpt in July 1901, five still exhibited an indurated

centre in April 1908 (Letter to G. H. F. N.). He states that the small

subcutaneous nodules may be felt on palpation and seem to be dis-

appearing with the exception of one in the umbilical region, this nodule

measuring 7 mm. in diameter. From time to time he still suffers from

pruritus at the seat of these bites ; one bite was inflicted on the neck,

and this place is particularly subject to pruritus, owing, apparentl}", to

the friction with the collar. All traces of the other 12 bites have

disappeared.

Habitat: Dr Brumpt (9. v. 1908) informs us that he found

A. bruiitpti in dusty sheltered hollowed out places beneath over-

hanging calcareous rocks, into which opened porcupine {Hijstrix sp.)

burrows. The ledges of rock were situated along the rocky bed of a

torrent, and the floor of the hollows, which were about 5 ft. deep,

consisted of fine dust about 15 cm. in depth, numerous bones of small

mammalia lying upon it. After A. bruinpti had fed it promptly buried

itself in the dust. The ticks wander about at night and Dr Brumpt

w;is unable to catch any during the daytime.
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ORNITHODOROS MOUBATA.

Period required for the Egg to hatch: eggs kept at 29° C. (Newstead,

1905, p. 1697) became flattened on the 6th day and the legs and

capitulum of the larva could be seen through the shell ; on the 9th day

the shell split and the larva was fully formed ; on the 10—15th day the

young nymph hatched out and on the 16th day the nymphs were

observed to escape anteriorly from the larval exuviae. Some hatched

out in 8—13 days. Wellman (1906-7) observed hatching after 15 days

in Angola. Dutton and Todd (1905, p. 124) observed hatching after

18—23 days in the Congo (temperature 19"5—32° C), whereas two or

three days more were required when the eggs were kept at 19—22° C.

(Laboratory experiments in Liverpool ; Newstead, Dutton and Todd,

1907.)

Oviposition : as in other Argasidae we have studied (A . persicus,

0. savignyi, 0. lahorensis) the eggs are laid in batches, the eggs being

agglutinated in masses and deposited upon the sand or in hollows

burrowed out by the female. Dutton and Todd (1905 b, p. 125)

note that the number of eggs is increased when the female has

taken a large meal. They observed females which laid batches of

10—20 eggs at intervals of 1—2 weeks, although they were frequently

disturbed. The largest total number of eggs laid by one female was

139. Newstead (1905, p. 1697) placed a female in a bottle with sand in

which she rapidly buried herself after feeding. Placed at 29" C. in a

dry incubator, she laid three batches of eggs, oviposition taking place at

night. She rested upon the successive batches of eggs for a time ; the

batches numbered 17, 51, 20 (total 94), intervals of 3 and 8 days

elapsing between the layings. Wellman (1906) observed oviposition

yi two females which were kept unfed in a dish with floor dust at the

bottom : Tick I oviposited after 57 days, laying 49 eggs ; she was

removed from these eggs and laid 29 more by the next day. Tick II

oviposited after 64 days, and laid three batches of eggs totalling 88.

According to Wellman (in MS.) a fecundated female lays no eggs until

she has had a meal of blood. Mbllers (1907) saw a female lay 80 eggs,

she buried herself and the eggs were pushed out so that they appeared

upon the surface of the sand.

Longevity : under natural conditions 0. inoid)ata doubtless may live

for several years. Specimens have been kept alive, though unfed, for
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4—6 months or more by Xewstead, Button and Todd, the ticks, never-

theless, being capable afterwards of infecting animals with the Spirochaeta

duttoni. Unfed specimens have been kept alive for similar periods in

Cambridge. Wellman (in ms.) saw females survive unfed for 4 to

nearly 6 months after ovipositing and Mollers (1907, p. 278) states that

adults may survive unfed for a year. Although fed regularly in

captivity adults were seen by Mollers to graduallj' die off after the

lapse of 2 years.

Natui-al enemies: as Livingstone (1857, p. 382) wrote: they are

difficult to kill, " their skin is so tough and 3'ielding, that it is im-

possible to burst it by any amount of squeezing with the fingers."

This, combined with their colour and life habits (hiding in cracks and

burying themselves in sand or dust), unquestionably affords them

much protection. Nevertheless, under natural conditions in the Congo,

Button and Todd (190.5 b, p. 127) and Wellman (in MS.) state that

they are devoured by chickens, rats and mice, and that ants carry off

young ticks ' and eggs. \Yellman (1906 and 1907) has seen Phonergates

bicoloripes Stal. attack and suck the blood out of 0. moubata, and hivs

figured the manner in which the bug seizes upon its prey. He has sent

specimens of this tick-enemy to the British Museum (see Austen, 1906,

p. 113) and to Cambridge. Button and Todd (1905 b) noticed, as have

others, that when disturbed they often curl up their legs as if dead.

" So lifeless do they seem that one might easily be deceived, especially

since they sometimes lie motionless for hours." This habit doubtless

affords them protection against enemies. Wellman (1906) states that

in the Bihe Bistrict, Angola, he observed what appeared to be their

destruction by a parasitic mould.

Feeding: Button and Todd (1905b, p. 124) state that a large ?

may remain attached to a monkey for 2—3 hours, others feed for half

an hour. In feeding, the tick braces itself on the forelegs, depresses the

capitulum and bores in its mouthparts. It may expel faecal matter,

and it exudes clear fluid, in fairly large amoimt, from the 1st intercoxal

space whilst attached to the host or after it has dropped off. According

to Newstead, Button and Todd (1907) they will not feed well more

often than every 7—10 days. Newstead weighed a female before and

after feeding and notes that her weight increased ten times. Mollers

(1907, p. 278) states that moubata feeds for ^ to 4 hours. Fed

on laboratory animals in Cambridge during the day-time, the adults

' Wellman (in ms.) once saw a swarm of driver ants {Dorylus iiigricuim lUiger) bearing

away moubata from a native kraal in Angola.

N. 1. 7
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and nymphs were observed to feed for very variable periods; thus 15

ticks, of which accurate records were kept, fed respectively for 20,

20, 25, 30, 30, 40, 40, 40, 45, 55, 60, 80, 100, 100 and 125 minutes.

Nymphs (1st stage), of which 5 were timed whilst feeding, took 10,

10, 25, 30 and GO minutes before they dropped off the host. They

usually feed at night under natural conditions, but they may attack

persons by day as Wellman has observed in native huts in Angola

(personal communication).

The effect of the bite has been repeatedly described :

Livingstone (1857, p. 383), who was bitten by the " tampan," states

that the tingling sensation at the point bitten lasted for about a week.

He refers to the fever which may follow the bite as being well-known to

the natives. Murray (1877, p. 182) quotes Dr Welwitsch as stating

" that the pain of the bite is not felt until two hours after it has been

inflicted, but it makes up for the respite by continuing painful and in-

flamed for from 12 to 24 hours thereafter."

Brumpt (1901, pp. 578—580) was the first to study the effects of

their bites, allowing himself to be bitten by 43 mouhata collected in

Somaliland, where "tick fever" prevailed. He suffered no ill effects and

states that the bites were not troublesome except when they attack man

in large numbers, producing anaemia consequent upon loss of blood.

Dutton and Todd (1905 b, p. 123) say that the bite even of a small

tick is painful; they allowed a tick to bite a monkey: "Immediately after

feeding, a small crust of serosanguinolent fluid forms at the site of the

bite. Surrounding it is a roseola about 2 mm. in width. Two hours

later the central clot is sun-ounded by 2 concentric zones, each 2 mm. in

width ; the first colourless, the second ecchymotic. Six hours later the

clot has become almost black, and is placed at the apex of a slight,

colourless wheal, bordered by an ecchymotic zone about 1"5 mm. in

width."

Wellman (1906, 1907) writing from personal experience in Angola,

states that the bite is very painful, the swelling and irritation (especially

in Europeans) not subsiding for days. "The wheals are hard, raised, and

itch and swell most disagreeably if scratched, and this even a week

after being bitten. The 'bite of young ticks (nymphae) is said by

the natives to be more severe than that of the adults." Wellman

experimented upon himself and is convinced that this is generally

the case. He states (in MS.) that in some natives, usually aged

individuals, the bite may scarcely leave a mark. (From this it is

evident, as is the case with mosquito bites, that immunity to its effects

is acquired.)
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Treatment of Bites : Wellman (in lis.) recommends prolonged bathing

in veiy hot water, followed by the application of a strong solution of

bicarbonate of soda, which is allowed to dry upon the skin. He states

that this treatment is comforting. For severe itching he advises

smearing the bites with vaseline, which is slightly impregnated with

camphor or menthol. Medical aid should be sought when complications

arise.

Prevention against being bitten : Livingstone (1857, p. 628) noted

the danger of sleeping in native huts at Tete and (p. 382) wrote :
" I

had felt the effects of its bite in former years, and eschewed all native

huts ever after." He was, nevertheless, bitten at Ambaca in a European

house. Again he states (1874, p. 33) " the human tick, which infests all

Arab and Suaheli houses," and, writing at Nyang^v^, the ticks " that

follow wherever Arabs go, made me miserable, but the Arabs are in-

sensible to them ; Abed alone had a mosquito curtain, and he never

could praise it enough."

Manson (1903, p. 714) writes that the natives in some districts

" protect themselves against the tick by plastering the walls and floors

of their huts with mud and cow-dung; a practice adopted by the Boers,

the Bechuanas and nearly all the cow-keeping native tribes. They

frequently smoke their huts to drive the ticks from their lodgement in

the thatch."

The Portuguese always warn newcomers not to place beds on the

ground and to search their mosquito nets before retiring at night.

Wellman (1906 and 1907) says the natives of Angola are at times

forced to burn their huts to get rid of these ticks. The use of insecticide

powders (Pyrethrum) has been recommended.

Wellman reports to the Government of Angola four recommendations,

of which we quote three :

"(1) The tick in question should be regularly destroyed in crowded

centres by disinfecting native houses, barracks and other permanent

quarters, and by burning old camps, huts, etc.

" (2) Soldiers, labourers on plantations, etc., should be made to keep

their houses clean, and to sleep in hammocks or in beds well raised fi-om

the floor and away from the wall. Natives should never be allowed to

sleep in or near the quarters of Europeans.

"(3) Soldiers, porters, servants, plantation labourers, and other

controllable bodies of natives should be compelled to observe regulations

regarding regular bathing and washing of clothes."

Naturally whites should avoid sleeping in or near native kraals and
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servants' quarters should be established at a distance from the white

lines. In travelling, old camp sites and resting places should as far as

possible be avoided. " Native servants who are allowed to enter sleeping

apartments of whites should be compelled to change their clothing on

coming from native quarters." (Wellman MS.)

Ornithodoros moubata in Relation to Disease.

African Relapsing Fever in Man or " tick fever " occurs in German

and British East Africa, in Central Africa, in the Congo Free State and

Angola. The disease was referred to by Livingstone, and it has been

mentioned by various travellers in Africa'. The main symptoms are

headache (especially at the back of the head), vomiting, abdominal pain

and purging, with severe fever, a pulse of 90—120, dry hot skin,

congested eyes and shortness of breath. After a period of fever lasting

about two days, there is a fall of temperature, but a fresh attack soon

follows. These relapses occur more frequently than in European

relapsing fever, being usually 5—6 in number, but there may be

more. The attacks leave the patient in a weak condition for a long

time after recovery which usually follows, but death occurs in about 6%
of the cases. The fever attacks are due to protozoal parasites, the

Spirochaeta duttoni, which multiply in the blood, the greatest number

being present in the blood during the attacks of fever. The disease

lasts 1—3 weeks or longer, depending upon the number of relapses.

The Spirochaeta duttoni is transmitted to man by the bites of

infected 0. moubata, as has been proved by scientific experiments. The

natives of parts of Africa (Angola, Congo, Uganda, Abyssinia, Somali-

land, German E. Africa) have for a long time attributed the fever to the

bites of this tick. In describing the effect of the tick's bite, according

to Christy (1903, p. 187), the natives in Uganda " invariably go through

a pantomime indicative of vomiting, with pain in the head and abdominal

region."

The attack of fever usually follows 5—10 days after the susceptible

person has been bitten. The Spirochaeta duttoni was discovered by

A. R. Cook (Jan. 1904 ; this author took it for Sp. recurrentis) and by

Philip Ross and Milne (Nov. 1904, in Uganda), and the part played

by the tick was demonstrated by Button and Todd (Feb. 1905, in

the Congo), and subsequently by R. Koch (Nov. 1905, in German East

1 See Hinde (1897, p. 3), Plehn (1902), etc., who state that the disease is referred to

tick-bites by the natives.
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Africa)'. When a female 0. moubata sucks blood containing Sp.

duttoni, the latter pass into the ovaries of the tick and penetrate the

undeveloped eggs, within which they multiply. They persist in the

tick which devclopes from the egg and pass out of its mouthparts when

it feeds in the 1st nymphal stage upon the blood of a fresh host.

Monkeys and rats in England have thus been infected with the disease

through the agency of infected ticks brought from Africa. Dutton and

Todd, in addition, found that the spirochaetes persist in the gut of the

tick up to 5 weeks after it has fed. The tick, once infected, may harbour

the parasite for months and transmit it when it has occasion to feed.

Finally, Mollers (1907, p. 277) finds that the spirochaete is transmitted

to the third generation of ticks, the second generation having been fed

on blood free from spirochaetes; such ticks may infect animals (rats,

monkeys) by their bites.

Filariasis in Man: Christy (1903, p. 187) considered that 0.

moubata is capable of transmitting Filaria perstans to man. In this

disease the filarial embryos circulate in the blood. Feldmann (1905,

p. 64), whose statements have been criticised by Kerr (1905, p. 126),

advanced the extraordinary hypothesis that the ticks infected with

filariae lay their eggs in bananas stored in native huts and in some way

give off the worms which are eaten with the bananas by the natives.

Wellman (1907 and MS.) states that he has observed a certain degree of

development of F. perstans embryos in moubata. His results are very

suggestive, since he worked with moubata which he raised from the egg.

The matter requires further investigation.

Sjrirochaetosis in Fowls. It is interesting to note that Fiilleborn and

Mayer (1908, p. 31) have found that they could transmit Spirochaeta

marchouxi (see p. 88) by means of 0. moubata in experiments con-

ducted in Hamburg. In the positive experiments which they report,

the ticks had fed twice before upon infected fowls. The ticks were

infective for 103 days after feeding on a fowl harbouring the spirochaetes

in its blood.

Brumpt (1901, p. 578) observed that the parasites of tertian malaria

degenerated inside the gut of moubata and ticks fed on himself after

feeding on malarial blood produced no ill effects.

(1905, p. 12')) and Wellmau (1905, p. 97) also ob-serveil the spirochaetes in

Angola. The epidemiology and history of the disease in German E. .\frica are discussed

by Werner (1906, p. 776).
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ORNITHODOROS CORIACEUS.

Effects of bite and feeding habits : two females bit Mrs Z. Nuttall

through her clothing and inflicted painful wounds, " their bites were

intolerably sharp and painful, and both wounds bled a good deal—but

notwithstanding, there has been intermittent irritation ever since"

(this persisted after 4 months, and the seat of the bite was still dis-

coloured and the puncture covered by a scab). Eight months after

the bite was inflicted there remained a nodule which occasionally

itched. The natives of Tehuantepec, Mexico, fear this tick for the

reason that the bites are severe and often do not heal for a long

time. The females immediately proceeded to feed, on arrival in

Cambridge, when placed upon a fowl. They fed for 4.5 minutes and

1 hour 40 minutes respectively, and drew a large amount of blood. The

bites caused intense ecchymosis, measuring about one inch in diameter.

Whilst feeding the palps did not penetrate the wound as once observed

in the case of 0. savignyi, but both specimens exuded clear fluid as

observed in 0. moubata.

ORNITHODOROS TURICATA.

Effects of bite : the " turicata," as the Mexicans call it, may cause

serious injury by its bite. According to Duges (1876) it has been

known to be fatal to pigs. This author also states that chickens fed on

turicatas died about the third day. The effect of the bite in man is

especially bad if the turicata's capitulum is torn off, and, where this

occurs, Duges recommends the use of the cautery, othenvise it causes

severe itching, and an ulcer forms at the spot bitten, and this may persist

for months, or there may develop erysipelatoid dermatitis, lymphangitis,

the formation of bullae containing serum about the puncture, at times

gangrene, subcutaneous abscesses, etc. In three cases he reports general

symptoms following the bite. In two of these a vein had been punctured

by a turicata. One patient had difficulty in speaking and swallowing,

swelling and numbness spreading over the whole body, accompanied by

vomiting and diarrhoea. In another patient all these symptoms subsided

within an hour, when an urticaria made its appearance, accompanied

by profuse perspiration. Duges says people are reported as having died

from the bites of turicatas, the noxious effects of which he attributes to

a venom, a peculiar idiosyncrasy existing in certain individuals.
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ORNITHODOROS TALAJE.

Habitat. Effect of bite, etc. : Salle (1849, p. 342) and his companion,

Jules, were severely bitten by 0. talaje in May, 1847, at Casa Vieja de

Gastoya. They were awakened out of sound sleep by "atrocious itching

on the hands and face," and on lighting a candle found their hands were

" covered with blood and blotches like large bites of bugs." The mule-

teer said the bites were due to "talajas." The ticks infest old houses,

retreating into the crevices of the walls, which are built of bamboo and

covered with mortar. The talajas bite at night and disappear by

morning. Salle states "my hands and ears were much swollen, and I

suffered horribly"; a fortnight elapsed before he recovered from the

effects. 0. talaje, according to Guerin-Meneville (1849), causes intoler-

able itching and pain by its bite. Megnin (1885) says its saliva may

be venomous like that of a mosquito or tarantula. This stands in

direct contradiction to his previously expressed views regarding A.

persicus (q.v.).

ORNITHODOROS THOLOZANI.

Effects of bite: Megnin (1882, and 1892, p. 66) claimed that the

bite of this tick is harmless. He allowed one which had starved

for years to bite his hand. It sucked itself full in about half an hour,

the pain produced being less than that of a leech. The only effect was

the formation of a violet ecchymosis 6 mm. in diameter about the bite.

As Johannessen (1885, p. 347) ver\' properly remarks, one experiment by

Megnin (in France) with a tick which had been kept starving for years,

has no value as proving that its bite is innocuous under normal

conditions.

ORNITHODOROS MEGNINI.

The life history of this species h;is been recently studied by Hooker

(1908 a, pp. 40, 42, 45, 51) who placed bags over the ears of infested

cattle and safeguarded the bags by cords tied about the horns so as to

prevent their being displaced. The larvae, having gained entrance to

the ear of the host, attach themselves deep down in the folds of the skin

and gorge themselves. They moult upon the host after about 5 days

and the nyviphs continue feeding sometimes for months. In one case

a nymph abandoned the host's ear 35 days after the larva had been
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introduced, in other cases the nymphs still remained attached after

98 days had elapsed. " After leaving the ears as nymphs, these ticks

usually crawl up several feet from the ground and secrete themselves in

cracks and crevices, where in about 7 days in September, after leaving

the ear, they shed a membranous skin and appear as adults without

spines." Fertilization then takes place and uviposition commences, after

which the female dies. Eggs are not laid by unfertilized females and

the latter may live a long time. In summer the larvae hatch out after

11 days.

As far as we know the life history of megnini is unique amongst the

Ixodoidea since but one moult (larva to nymph) takes place upon the

host and the nymph stores up enough food to make it unnecessary for the

adult to feed before fertilization and oviposition take place. Hooker

believes that the adults probably never feed, and we would note that

this view gains support from the fact that the adult capitulum (Fig. 103)

is very small and that the hypostome (see p. 73) is unarmed, no similar

structure being known to us in other ticks. Even the structure of the

digit appears modified in that the external article does not bear the

usual outwardly directed teeth (see Fig. 104, digit of female). The

peculiar habit of the replete nymph of creeping upward several feet

from the ground before moulting appears to Hooker to be correlated

with the tick's parasitic habits, for when the adults mate and the

females oviposit, the larvae which issue from the eggs are placed in an

advantageous position where they can readily gain access to the ears of

their hosts.

Injurious Effects: Salmon and Stiles (1901, pp. 413, 414) write:

"Judging from letters received by this bureau (The Bureau of Animal

Industry, Washington, D.C.), the ear tick is accused of causing a variety

of troubles. Some correspondents report sickness and even death among

cattle as having been caused by the parasite, while others are not

inclined to attach so much importance to its presence. Owing to their

position in the ear, it is not possible to use any very drastic measures

against them, but, as a rule, if any bland oil, such as linseed or olive oil,

is poured into the ear, the ticks will soon vacate ; they are not killed by

this treatment, hence every tick caught should be crushed in order to

prevent increase." Simpson (1901) readily removed a nymph from the

ear of a gentleman by introducing a pledget of cotton containing a little

chloroform into the ear.

Longevity {unfed): Megnin (1885) states that he kept some 0.

megnini alive unfed for two years.

I
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PREFACE TO PART II

J"E greatly regret the delay which has occurred in the publication

of this the second part of our work. The delay has not been

due to any lack of diligence on our part but to various difficulties which

we encountered in the preparation of our manuscript. For, when we

came to make a careful study of I.rodes, we found it neces.sary to re-

write almost all of the specific descriptions after personally examining

such types as were accessible. This necessitated journeys to Berlin,

Paris, Toulouse and London (British Museum), and a considerable

correspondence with heads of Museum.s, owners of type specimens, and

others in many places throughout the world.

We commence Section I of this part with (1) an historical review

dealing with the classification of ticks. This, and the succeeding

chapter (2), dealing with the superfamily Ixodoidea, might, perhaps,

with more propriety have appeared at the commencement of Part I,

but it is chiefly with regard to the Ixodidae that taxonomic difficulties

have been encountered, and, moreover. Chapter 2 forms a necessary

connecting link leading to the matter which follows. In Chapter 3 we

have gone with some detail into the generic diagnoses of Ixodidae, these

being illustrated in a manner not attempted hitherto if we except the

crude figures accompanying the publication of Lahille.

Section II, which forms the bulk of Part II, concerns itself solely

with the genus Ixodes, but for some of the matter contained in the

appendices. At the commencement of the section, under Synonymy,

we give our rea.sons for suppressing various generic and subgcneric

names which have been applied to forms included by us in this genus.

We definitely condemn many species which are merely nominal, and we

have referred others to the category of " Doubtful Species," as will be

seen by reference to the lists at the end. Under doubtful species we

include such as are founded on immature forms or which have been
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imperfectly described ; we propose to retain them in this category until

they may have been properly described and shown to be valid by their

authors or other workers. We do not consider it justifiable, in the

present state of our knowledge, to found species on immature forms, a

proceeding which might be warranted if the immature forms of all

established species were known, whereas this is only true of 8 out of 51

species in the case of Ixodes. We agree in the main with Neumann in

the synonomies of species, both valid and condemned, but we have in

some instances arrived at different conclusions. Our lists of condemned

genera and species and of doubtful species, which have been compiled

by one of us (G. H. F. N.) with great labour, sufficiently demonstrate

the difficulties we have encountered in separating the wheat from the

chaft". These lists should at least prove useful to those desiring to

avoid the giving of already preoccupied names to new species oi Ixodes,

Some of the synonyms must, from the nature of things, necessarily be

regarded as tentative.

Of the innumerable species of Ixodes that have been described, we

are only able to recognize 51, and there may be but 48 which are valid.

As will be seen from the text, a number of species and their various

stages are adequately described and figured by us for the first time.

The notes on Biology refer to matters of special interest relating to

some of the species. We have added thereto two appendices dealing

(I) with oviposition in Ornithodorus moubata, and (II) with the adaptation

of ticks to the habits of their hosts. The appendices are reprinted from

papers by Nuttall and Merriman and by Nuttall, which have recently

appeared in Parasitology, Vol. iv (1911), and which bear directly upon

the subject in hand.

Illustrations.

Curiously enough, some of the commonest species have never been

accurately figured before, or figured at all : we have endeavoured to

make good this deficiency.

The 94 new illustrations in the text, like our earlier ones, are in most

cases reproduced from large drawings made from unmounted specimens

preserved in alcohol. The drawings were made with the aid of a

camera-lucida mounted on a Zeiss binocular microscope and used in

conjunction with a Zeiss drawing-board. A scale drawn to one side of

the figure usually indicates the magnification employed. Certain

highly magnified figures of the capitulum, hypostome and other structures
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were drawn from specimens mounted in balsam, using a monocular

microscope, any errors of interpretation due to tlie transparency of the

chitin in the mounted specimen being corrected by reference to the

opaque object. We lay great stress on the avoidance of errors due to

the examination of mounted specimens; figures of ticks drawn from

such specimens are exceedingly misleading. Where a figure is re-

produced from a freehand drawing, it is referred to as a "sketch " in the

accompanying legend. We attach much importance to the illustration

of the main structural characters in conjunction with the descriptions,

for they convey a much more accurate and rapid impression to the

mind than any amount of description. There are certain structures

which should be figured in nearly all instances, and we have included

them in most of our illustrations.

The Part contains 202 te.xt-figures (several being marked A and E)

and 14 figures comprised in four plates, the total number of figures

being 216.

Text-Figures.

Of the 94 new figures 84 were drawn by G. H. F. Nuttall ^

6 ,, ,, F. M. Hewlett

3 ,, ,, C. Wiirburton

1 was drawn by L. E. Robinson
Of the 107 previously

| ,^ , ,,. , ..
,, , , ^. " 4b are from publications by Neumann

publisued bgures)

32 ,, ,, Nuttall and Warburton, jointly,

or as separate authors

4 ,, ,, Wheler

2 ,, ,, Salmon and Stiles

1 is from a publication by Eyana

1 ,, ,, Lewis

2 are from publications by Nuttall, Cooper and Robinson,

and Nuttall and Merrimau

18 are reprinted from Parts I and II to illustrate matters

treated of in the appendices

202

Plate-Figxires.

Of the 4 new figures 2 are from photographs by E. G. Wheler

2 „ ,, L. E. Robinson

The 10 pablished figures are all from Wheler

14

* We have made it a rule to consult together about most of our figures, with a view to

ensariog their accuracy.
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The figures reproduced from Neumann are mostly printed from the

original blocks. These have all been purchased from the publishers of

his papers, or they have been duplicated frotn the original blocks with

the kind consent of Professor Neumann and of the editors of the various

journals in which they were published. Mr E. G. Wheler has generously

presented us with the blocks used in the illustration of his papers,

together with numerous unpublished photographs of ticks. Of the

figures by other authors, we have only chosen such as appear suitable

for the purposes of this book.

We have decided to publish our whole Bibliography as it stands

in the form of a separate fasciculus ; should further references be

necessary in connection with succeeding parts, short supplementary

lists of references will be appended to the respective parts. We shall

be much indebted to any of our readers who may draw our attention

to errors and omissions.

A cknoivledgmen ts.

We are specially indebted to Professor L. Gr. Neumann, of Toulouse,

for the generous aid he has given us throughout, not only in placing his

valuable collection of types at our disposal, but also in helping us with

his advice and counsel. Our thanks are also due to Geheimrath

Professor W. Donitz, of Berlin, for friendly encouragement and ready

aid repeatedly given.

The following Institutions and gentlemen have helped us very

materially by the loan of types and, in some cases, tlie gift of co-types :

The Berlin Museum (gift of /. schillingsi Neumann co-types, through

the courtesy of Geheimrath W. Donitz and Professor Dahl) ; the Paris

Museum (gift of " /. transversalis Lucas" co-types, through the courtesy

of Professor Bouvier) : the Hamburg Museum (loan of various types,

through the courtesy of Professor Kraepelin) ; the Bureau of Entomology,

U. S. Department of Agriculture, Washington, D.C. (gift and loan of

various specimens (some of which were identified by Mr N. Banks)

thanks to the courtesy of Dr L. 0. Howard). The Hon. N. C. Rothschild

presented us with a very extensive collection of ticks from all parts of

the world, many specimens not having been identified. We, however,

discovered that the collection included Neumann's /. australiensis

(types) and /. nitens (types). The Rev. O. Pickard- Cambridge, F.R.S.,

sent us, on loan, the unique remaining type of /. putus (a nymph) in his

collection. Professor A. Birula, of St Petersburg, presented a specimen
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of /. signatus (type locality). Dr S. Hadweu, of Vancouver, British

Columbia, presented various stages of /. angasttis (types of j/, o and

larvae). Dr J. H. Ashworth and Mr W. Evans, of Edinburgh, presented

us with our /. caledonicus (types of ?, O and larva). Mr E. G. Wheler

presented a valuable collection, including some types of /. tenuirostris.

Numerous specimens have been sent to us by Mr C. P. Lounsbury,

Union Entomologist, S. Africa. Much material has reached us in

the form of collections sent for determination ; we may especially

cite the following sources : The Lelaiid Stanford Junior University,

California (courtesy of Professor Vernon L. Kellogg) ; the Dublin Museum
(courtesy of Professor G. H. Carpenter and Dr Scharff) ; the Entomo-

logical Research Committee for Tropical Africa (our thanks are due

to the Committee's Secretary, Mr Guy A. K. Marshall, for his uniform

courtesy) ; the Indian Museum, Calcutta (courtesy of Dr N. Annandale).

We have been permitted to retain specimens from these various

collections.

We, are, moreover, personally indebted to numerous gentleman for

aid, as stated in the notes on the specimens in our collection appended

to the scientific descriptions.

The original literature on various species of Ixodes, whilst very

extensive, is in nearly all instances quite useless to the systematist,

because many descriptions are short and vague and others, whilst very

lengthy, omit to mention the specific characters whereby the species can

be distinguished from others. We, of course, except the excellent descrip-

tions of Professor Neumann, from which we have obtained much help.

Almost all recent papers dealing with ticks are merely compilations

from Neumann. The publications of Douitz are a marked exception to

the rule. The papers by Banks have been of some assistance to us,

though we have too often found his descriptions imperfect, and his

illustrations greatly wanting in accuracy.

G. H. F. N.

C. W.
Cambridge,

May, 1911
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107, lines 1 and 26,

for Sarconyssus

read Sarconissus

134, line 4 from below,

fur Sarconyssus Kolenati, 1857, p. 21

read Sarconissus Kolenati, 1856 and 1857, p. 21

line 5 from below

for Dermanyssus Kolenati, 1857, p. 20

read Dermanissus Kolenati, 1856 and 1857, p. 20
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SECTION I

THE CLASSIFICATION OF TICKS.

I. Historical Review of the Subject'.

Although the classification of ticks may be considered as dating

from LIXN.A.EUS (174G, p. 479), who included them under Acari in the

large genus Acarus, scientific nomenclature did not actually commence

until the time of Latreille. This author (1795, p. 1.5) called the

Acari "tiques" and divided them into 11 genera of which two were

Argas and Ixodes. Later (1804, p. 46) he included these two genera

with five others {Sarcoptes, Uropoda, etc.) under Riciniae. Hermann

(1804, p. 63) included Rlujnchoprion (Argas) and Cynorhaestes {Ixodes)

under Acarina, but kept them far apart, not recognizing their close

relationship. Leach (181.5, p. .387) called the Acarina Monomerosomata,

and divided them into 11 families, one of which, Ixodides, included

Argas, Ixodes and Europoda. He was succeeded by voN Heyden

(1826, p. G08), who upset previous classifications and again separated

Argas from Ixodes. Suxdevall (1833) divided the Acari into six

families, one of which, Ixodides, included ticks only, viz. Argas and

Ixodes. DuGfes (1834, p. 5) divided the group into seven families, one

of which, Ixodei, included Lrodes, and Gamasei included Argas.

C. L. Koch (1844, p. 220 ; 1847, p. 13) ranked ticks in a special order

distinct from the Acari, naming the order Ricini, which included three

families: 1. Argasiden (Argasides, in English, with two genera : Argas

and Ornithodoros) ; 2. Ixodiden (Ixodides, in English, with four genera :

Hyalomma, Haemalastur, A mblxjoinma and Ixodes) ; and 3. Rhipi-

stomiden (with four genera: Dermacentor, Haemnphysalis, Rhipistonia

and Rhipicephalus); families 2 and 3 were distiiigui.shed from each

other by the possession of long and short palps respectively. Koch's

classification was generally adopted by subsequent authors, and has

' A number of classical authors refer to ticks. See Bibliography under Aristotle,

Cato, Varro, Columella, Pliny, Sammonius, Aldrovandi.

N. I. 8
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stood tho test of time, with some modifications, better than any other

which has been advanced. Gervais (in Walckenaer and Gervais, 1844,

p. 229), however, at the same period, divided Acarina simply into seven

genera, of which one genus, Ixodes, included all the ticks. NiCOLET

(1855, p. 381) divided aerial and terrestrial (in contrast to aquatic)

mites into five groups, one of which was Ixodides. FiJRSTENBERG

(1861, p. 208) took over the classification of ticks from C. L. Koch,

without making any change. Donnadieu (1875) included Argas under

Ixodides. M^gnin (187Ca, p. 293; 1877, p. 86; 1880, p. 117; and

1892, p. 25) gave the Ixodides as one of eleven divisions of Acarina.

Murray (1877, p. 185) divided mites into eight families, of which one,

family 5, was the Ixodidae. Kramer (1877, p. 215) likewise gave

ticks family rank under the name Ixodidae, and MiCHAEL (1883, p. 50)

includes Argas in the family Ixodidae.

Canestrini and Fanzago (1877, p. 110) divided the family Ixodini

into four genera : Ixodes, Hyalomma, Haeviaphysalis and Rhipicephalus.

Karsch (1879, p. 96) established the genus Margaropus. Canestrini

(1890, p. 491) subsequently divided the family Ixodidae (or Ixodinae)

into three groups: I. Poliopli, with almost the whole venter " coraz-

zato," i.e. covered by chitinous plates, literally " cuirassed " (one genus :

Ixodes), II. Tetraopli, with four adanal shields (two genera : Hyalomma
and Rhipicephalus), III. Anopli, with naked venter (two genera

:

Dermacentor and Haeviaphysalis). Ordered according to the structure

of the palps, he divided the Ixodidae into two sections : A. Cultri-

palpi (Genera Ixodes and Hyalomma), and B. Conipalpi (Genera

Pliaulixodes^ [Berlese], Rhipicephalus, Dermacentor, Haemaphysalis

and Herpetohia^ [Canestrini]). He confined his classification to the

Italian ticks, of which he had a personal knowledge. Cane.strini

(1892, p. 563) places ticks under Acaroidea as an order Metastigmata

comprising two families: 1. Ixodidae, 2. Argasidae. Marx (1892a,

p. 233) follows, ill a measure, the classification of C. L. Koch, but

substitutes Cynorhaestea for Ricini (Ricinus being preoccupied), and

ranks Cynorhaestea as a suborder instead of an order; he divided

the suborder into two tribes, or groups : I. Gutastomata, comprising

two families : 1. Argasidae (with two genera : Argas and Ornithodoros),

and 2. Eschatocephalidae (provisionally forming a "connecting link

between the two tribes"); and II. Antistomata, comprising three

families: 1. Haemalastoridae (with two genera: Haemalastor and

Since condemned, recognized as nymphal forms : Phaulixodes = Rhipicephalus,

Herpetobia= Haemaphysalis.
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Sarconyssus), 2. Ixodidae (with tlnec genera : Ixodes, Amblyomma and

Hyalomma), 3. Rhipistomidae (with five genera: Boophilus, Rliipi-

cephalus, Dermacentor, Rhipistoma and Htwinaphysalis). Soon after-

wards, Banks (1X94, p. 209) established the superfaniily Ixodoidea,

which we retain in tliis work.

Neumann (1896, p. 2) placed ticks {Ixodides) as a family in the

order Acari, and divided theni into two subfamilies : I. Argasinae

(with two genera: Argas and Onuthodoros), and II. Ixodinae ; he sub-

sequently (1897, p. 325 and 1899, p. 107) recognized three tribes under

Ixodinae: Tribe 1. Lcodae (=Cultripalpi of Canestrini, including

four genera: Ixodes, Hyalomma, Amblyomma anA Aponomma); Tribe 2.

Rhipicephalae (= Gonipalpi of Canestrini, including three genera

:

Rhipicephalus, Dermacentor and Haemaphysalis) ; and Tribe 3 to

include Ilaemalastor. By Haemalastor he meant to refer to forms

like Ixodes vespertilionis, of which there are many bad species ; he,

however (1899, p. 166), recognised its close affinity to Ixodae, except

for the structure of the ^ capituhim, and gives Ilaemalastor only

generic rank after Ixodes. He founded the genus Aponomma (1899,

p. 180) to include Amblyomma-like forms, differing from Amblyomma

in not possessing eyes, and in having broader bodies, besides occurring

almost exclusively on Ophidia and Sauria. Neumann (1901, p. 318)

briefly reviews the subject of classification, and notes the fact that

C. L. Koch and himself were the only authors who based their classi-

fications upon an extended study of actual specimens. He (p. 321)

condemns Phauliiodes Berlese and Herpetobia Canestrini; Haemalastor

Koch is referred to Hyalomma ; Sarconyssus Kolenati is referred to

Eschatocephaltis Frauenfeld
; (p. 276) Boopliilus Curtice is united to

Rhipicephalus; Rhipistoma Koch and Opisthodon Canestrini, Gonixodes

Dugfes are included under Haemaphysalis ; Cans Latreille, Crotonus

Dumeril, C'ynorhaestes Hermann are referred to as "des synonymes plus

ou moins precis d'Eschatocephalus et d'Ixodes"; Pseudixodes Haller is

referred to Dermacentor; Ophiodes Murray falls into synonymy {= Apo-

nomma), Xiphiastor Murray, and Adenopleura Macalister are condemned

as undeterminable, being possibly Amblyomma spp.; Margaropus Karsch

is stated to be nothing more " qu'un individu anormal de Rhipicephalus

annulatus (Say) van microplus." After thus clearing the ground of a

good deal of lumber, he (p. 322) reiterates that he is in agreement with

most zoologists in regarding the Ixodidae as merely a family of the

order Acariua, and he divides the family into ten genera which he

groups into two subfamilies : I. Ixodinae divided into two tribes

:

8—2
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1. Ixodue (Genera Ixodes, Eschatocephalus, Aponoiuma, Amhlijoiiima

and Hyalumma), 2. Rhipicephalae (Genera Huemaj)hysails, Rhipicephalus

a,xn\ Dermacentor); and II. Argasinae (Genera ylr^as and Ornithodoros).

Salmon and Stiles (1901, p. 384), whilst following Neumann with

regard to the grouping of the various genera, raise the ticks to the

rank of a superfamily, as had been done by Banks. They simply raise

Neumann's subfamilies and tribes to the rank of families and sub-

families respectively. Their classification is as follows : Superfamily

Ixodoidea comprising two families: I. Argasidae (Genera Argas

and Ornithodoros), and II. Ixodidae, including two subfamilies:

1. Rhipicephalinae^ (Genera Rhipicephalus, Boophilus, Haemaphysalis

and Dermacentor), and 2. Ixodinae (Genera Ixodes, Eschatocephalus,

Aponomma, Amblyovima and Hyalomma).

Neumann next (1902, p. 115) established the genus Ceratixodes.

In 1904, p. 444, he ci'eated the subgenus Euixodes, to include all

Ixodes other than Ceratixodes and Eschatocephalus, both of which were

degraded to subgenera. (We include all of these in the one genus

Ixodes in this work, see pp. 133-135, and do not see a valid reason

for retaining the subgenera.)

Neumann (1904, p. 444) attempted, further, to order the genera of

his subfamily Ixodinae according to their real affinities, a task, as we
have seen, previously attempted by Canestrini (1890), and Marx (1892).

Nevertheless, the original order adopted by C. L. Koch (1844), depending

upon the relative length of the palps, had hitherto been generally

accepted, and was until now retained by Neumann.
As pointed out by Neumann (1904, p. 445), the relative length of

a single structure like the capitulum does not give a safe basis for

clas.sification, since, in the absence of type specimens for purposes of

comparison, it leaves too much to the personal judgment of the

naturalist in defining what is " long " and what is "short." Although

of undoubted use, the division of Ixodinae into the two tribes mentioned

is unnatural and misleading, since it leads to misconceptions regarding

the real relationships existing between the genera. Thus Ixodes and

Hyalomma, included in Tribe 1, are not nearly so closely related as

Hyalomma and Rhipicephalus, the latter serving as the type of Tribe 2.

Moreover, the presence or absence of eyes, whilst of generic value, is of

no value as a means of ordering the genera according to their affinities,

• Labille (190-5, p. 12) remarks that the subfamily should be styled Dermacentorinae

aud not Rhipicephalinae, if the rules of nomenclature are to be strictly adhered to. for

Denitaccntur (Koch, 1S44, p. 23.5) has priority over lihipirepltatii.i (Koch, 1844, p. 23!?).
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for it brings Ixodes, Aponomma and Haemaphysalis together on the

one liand, and Amblyomma, Hyalomma, Rhipicephalits and Dermacentor

on the other. Neumann considers it essential to take as a basis of

classification some external feature which is determined by a difference

in anatomical structure. Such a feature is to be found in the grooves

on the ventral surface. This would lead us back to the principle

adopted by Canestrini {vide supra), who was struck by the affinities

existing between Hyalomma and Rliipicephalus. Canestrini did not

include Amblyomma and Aponomma under his Anopli, because he

confined himself to genera occurring in Italy. Neumann agrees that

Canestrini's groups Poliopli and Tetraopli are homogeneous, but that

this does not hold for the group Anopli, which includes Amblyomma

(Aponovima^), Dermacentor and Haemaphysalis. {Amblyomma and

Aponomma are obviously allied, but Dermacentor and Haemaphysalis

remain disconnected.) Neumann attempted to represent the supposed

affinities between the different genera by the following plan, wherein

the position atid length of the connecting lines indicate approximately

the degrees of affinity :

Ixode.s —

—

Haemaphysalis

I

Hyalomma Amblyomma Aponomma
I I

Rhipicephahis Dermacentor

Neumann adopts Canestrini's groups as sections in the subfamily

Ixodinae, substituting names derived from type genera for the cor-

responding names given by Canestrini, thus

:

Section 1. Lrodeae (for Poliopli).

„ 2. Rhipicephaleae (for Tetraopli).

„ 3. Amblyommeae (for Anopli).

Neumann characterizes the sections as follows :

1. Ixodeae : J' venter entirely covered by shields. Anal groove

contouring the anus in front and independent of the genital grooves.

Eyes absent. Capitulum elongate.

2. Rhipicephaleae : (/" venter bearing two adanal shields, usually

acciimpaiiied by accessory shields. Anal groove contouring the anus

behind and usually joining the genital grooves in front. Eyes present.

Capitulum long or short.

3. Amblyommeae: J' venter devoid i>f shields. Anal groove as

under 2. Eyes often present. Capitulum as under 2.

' We regard Aponomma as simply a subgenus oi Amblyomma.
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Neuinano (1907 a, p. 26), in his latest paper in which he deals with

classification, includes the following genera under the various sections

above mentioned: I. Ixodeae (/a;oc?es), II. Rhipicephaleae (Rlnpicepha-

lus, Margaroptis^, Hyalomma), and III. Amblyomineae {Aviblyomma,

Dermacentor, Aponomma, Haemaphysalis). Lahille (190-5, pp. 11

et seq.) places ticks in a suborder, Arpagostoma-, comprising two

families: I. Argasidae, and II. Ixodidae ; he divides the latter into

three groups according to the (/"s: Group 1. Anopli (without ventral

plates) including four genera: Aponomma and Neumanniella (eyeless

= anonimata) and Amhlnomma and Dermacentor (ommata); Group 2.

Artiopli (with an even number of ventral plates) including three genera

:

Hyalomma, Rhipicephalus and Boophilus (all possessing eyes); and,

finally, Group 8. Perissopli (with five ventral plates), comprising three

genera : Ixodes, Eschatocephalus and Ceratixodes (anommata). Lahille

(p. 16) founded the genus Neumanjiiella, of which more presently, to

include Ixodes transversalis Lucas, 1844 ; 1845, p. 61, PI. I, Fig. 3

= Ajionomma transversale (Lucas) Neumann, 1899, p. 188, Fig. 42.

Warburton (vii. 1907, p. 90) proposed the following classification:

IXODOIDEA

Ixodidae

Prostriata Metastriata

Brevirostrata Longirostrata

Group 1 Group 2 Group 1 Group 2

I
.

I I

. .,
I

Argas Ixodes Haemaphy.salis Derraacentor Hyalomma Amblyomma
Ornithodoros^ Rhipicentor^ Aponomma

Rhipicephalus
Margaropus
Boophilus

Among the Ixodidae he separated widely Ixodes from the other

genera as Prostriata, which refers to the anal grooves surrounding the

anus in front, whereas in all the other genera the anal groove curves

about the anus posteriorly. The latter are grouped under Metastriata,

and are divided into two sections : Brevirostrata and Longirostrata,

according as they possess a shoi-t or long capitulum ; and each section

naturally falls into two groups, as indicated above. Banks (viii. 1907,

' Meaning Boophilus Curtice, and including M<n-<iaropus Karsch.

- Should be Harpagostoiiia (from harpagon = a grappling iron).

' We have not hitherto adopted the latinized transcription Ornilhodorus but shall do

so henceforth in accordance with the rules laid down in The International Code of

Zoological Nomenclature. * Since added.
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p. G2, as stated iu Banks, 1908, pp. 13, 1-t) advanced auothcr classifica-

tion. He divides Ixodidae into two subfamilies : I. Ixodinae {Ixodes

and Ceratirodes^), having the anal groove in front of the anus, and,

II. Amblyonmiinae (including the other genera of tick.-^) having the

anal groove posterior to the anus. He divides the Amblyomminae
into four tribes as follows

:

1. R/iipicephalini (including Rliipicephalus and Margaropiis).

2. Haemaphysalini {Haemaphysalis).

3. Dei'nuiceiitorini (Dermacentor).

4. Amblyommini {Amhlyomma, Aponomma and Hyalomma).

DoNiTZ (1907 a, pp. 1-8, reprint) re-established the genus Margaropus

Karsch, 1879, which Neumann (1901, p. 281) had regarded as a

monstrosity of " Rhipicephalns annulatus var. micropla." Neumann
has never recognized the genus Boophilus Curtice ; he continued to

include Boophilus under Rliipicephalus until he became convinced of

the validity of the genus Margaropiis, when he concluded that it had

priority over Boophilus. Since then, he has referred .species of Boophilus

to Margaropus, but as we shall see, both genera are perfectly distinct

and valid.

NUTTALL and Warburtox (1907, p. 398) founded the genus

Rhipicentor.

DuNiTZ (1910, p. -100) passes under review the recent attempts at

classification by Neumann, Lahille, Warburton and Banks. He agrees

with us in condemning Eschatocephalus and Ceratixodes and referring

them to Ixodes, and he also recognizes the genera Boophilus and

Margaropus as distinct. He condemns Neumanniella Lahille, 190.5,

until there is better reason for recognizing such a genus. It will be

remembered that Neumann (1899, p. 188) stated that Aponomma

transversale (Lucas) Neumann possessed no anal groove, and might,

consequently, be referred to another genus if another species resembling

it were found. Lahille, however, founded the genus Neumanniella

without ever having seen the types. Donitz denies that we know

enough of the relationship e.xisting between the genera (apart from

Ixodes) grouped uudev Ixodidae to reach any final conclusions regarding

tlieir arrangement in respect to each other; it is possible that ditierences

of internal structure may prove of help in the future. He prefers, in a

measure, the older classification of Neumann which arose out of that

originally advanced by Koch. Koch, as we have seen, divided ticks

' Made a subgenus by Neumann, 1904, and now suppressed by us and by Donitz, 1910.
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into three families: Argasidae, Ixodidae (with long palps) and Rhipi-

stomidae (with short palps). The relative length of these structures

is certainly convenient in the practical work of determination. Banks

(1908, p. 12) objects to too much weight being laid on the relative

length of the palps, partly on the ground that it hardly permits us to

"distinguish some species of Amhlyomvia from Dermacentor!' DoNITZ

does not approve of Neumann's subsequent adoption (1904) of the

plan of Canestriui (1S90), the latter's Poliopli, Tetraopli and

Anopli corresponding to Ixodeae, Rhipicephaleae and Amblyommeae
of Neumann. As Dotiitz points out, Amhlyomma are not Anopli; a

number possess small chitinous plates' (analogous to the plates in

Ixodes) situated postei-iorly upon the ventral surface. Again, Mar-

garojms has a ventral plate corresponding to the median plate in

Ixodes, but Margaropu.s, by its general structure, is allied to Bouphihos

and Rhipicephalus,i.e. Tetraopli (Rhipicephaleae), and not to Poliopli

(Ixodeae). Banks (1908, p. 13) very properly criticizes the classification

of Laliille (1905), which is based on the characteristics of the </", and

thus separates Hyalomnia widely from Amhlyomma, most authors

agreeing that they are allied, the ?s being at times difBcult to

distinguish. Banks fails to see "the importance of secondary sexual

characters" which lead to Lahille's classification, and considers that

they "are certainly not of sufficient value to characterize groups higher

than genera and are better employed for groups of lesser rank." DoNlTZ

(1910, p. 401) likewise objects to Lahille's classification on the ground

already stated that Amhlyomma are not Anopli, and that Margaropus

would be classed as Perissopli, whereas they are closely related to

Artiopli. He agrees with Warburton and with Banks in separating

the genus Ixodes widely from the other genera, because of the structure

of the anal groove, apart from other important differences. Donitz

(p. 403) divides the Ixodidae into three divisions ; I. Ixodeae (one

genus, Ixodes), II. Amblyommeae (=Longirostrata of Warburton, with

three genera: Amhlyomma, Aponomma, Hyalomma), and III. Rhipice-

phaleae (=Brevirostrata of Warburton, with si,\ genera: Rhipicephalus,

Boopliilus, Margaropus^ Dermacentor, Rkipicentor and Huemaphysalts).

Banks (1908, pp. 13, 14) does not agree with the classification of

Warburton in so far as the latter places Dermacentor witli Rhipicephalus.

Banks considers this ill-advised, an(l places Dermacentor close to A?n-

hlyomma. The genus Rkipicentor Nultall ami Warburton, 1907, however,

directly links Rhipicephalus to Dermacentor, as is indicated by the

1 " Plaques " iu our descriptions, see Fig. 135 a.

\
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name, aud the discovery of this intermediate t}'pe confirms the view

advanced by Warburton. Banks agrees with us in not placing Hyalomma

near Rhipicephalus, as has been done by Neumann (1907 a, p. 26).

Summary.

The perusal of the foregoing account of the views held by

dififerent authors who have written upon the classification of ticks,

shows that a great deal of confusion has undoubtedly existed. At

a fairly early date, the Argasid and Ixodid ticks were recognized as

possessing very distinctive features. The confusion that has arisen is

mainly due to efforts in classifying the Ixodidae. The proposal to

separate tlie latter into two distinct sections (Warburton, Banks) is

based on anatomical grounds, i.e. the structure of the anal groove in

the Prostriata in contrast to the Metastriata. In some ticks (Boophilus,

Marc/aropus) the anal groove may be obsolete ; they are, however,

obviously related to other metastriate forms in general structure. It

appears advisable, only as a matter of convenience, to give these sections

the new names (suggested by Warburton), in view of the great confusion

of subfamily, tribal, group, and other names, all of which have been

based on the original generic names. The division of the Metastriata

into Brevirostrata and Longirostrata is also one of convenience, and

tlieir subdivi.siuu into two groups each follows naturally when the

characters of the genera are taken as a whole.

With regard to the genus Neumanniella Lahillc, 190.5, to which

reference has been made in the preceding pages, we would state that

we have examined the types of Ixodes transversalis Lucas and agree

with Neumann in retaining the species under Aponomma. On very

careful examination we have detected traces of an anal groove posterior

to the anus. Consequently the genus Neumanniella falls into .synonymy.

Superfamily IXODOIDEA Banks, 1894.

Synonymy and Literature :

Gonus Acarus (in part) Linnaeus, 1746, p. 479.

Family Eiciniae (in part) Latreille, 1804, p. 46 ; 1806, p. 1.51 ; 1829, p. 286.

Risso, 1826, p. 180. Oudeman.s, 1896, p. 191.

Family Izodides Leach, 1815, p. 396 (includes Europoda). Sundevall, 1833.

Fuller, 1896, p. 763.

Family Ixodea Burmeister, 1837, p. .')79. Cirube, 1859, p. 455. Gerstaecker,

1860, p. 464.
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Order Ricini Koch, 1844 ; also 1847, p. 5. Fiirstenberg, 1861, p. 208. Canestrini,

1890, 1). 482.

Genuis Ixodes (jervais, in Walckenaer and Gervais, 1844, p. 229.

Family Ixodida Kiicheiimeister, 18.55, p. 421. Kolenati, 1857, p. 19.

Group Ixodides Nicolet, 1855 (cited by Michael, 1883-1887).

Family Ixodidae Leach, in Gerstaecker, 1863, p. 343 ; 1873, p. 464. ilnrray,

1877, p. 185. Conil, 1877, p. 28. Kramer, 1877. Glaus, 1880, p. 652.

Michael, 1883, p. 50. Berlese, 1885, p. 131. Ludwig, 1886, p. 612. Riley,

1887, p. 744. Marx, 1892, p. 232. Trouessart, 1892, p. 28. Neumann, 1892b,

p. 94. Railliet, 1893, p. 631. Braun, 1895, p. 257. Osborn, 1896, p. 255.

Ward, 1900 (a), p. 193, and (6), p. 430. Neumann, 1901, p. 322. Stiles and

Hassall, 1901, p. 1. Neumann, 1904, p. 444. Lahille, 1905, p. 16. Wheler,

1906, p. 400. Pocock, 1907, p. 190. Donitz, 1907, p. 1. Neumann, 1907 a,

p. 26. Newstead, Dutton and Todd, 1907, p. 99. Bonnet, 1908, p. 247.

Blanohard, 1909, p. 80.

Family Ixodides Donnadieu, 1875. Meguin, 1876 a, p. 293; 1877, p. 86; 1880,

p. 117; 1892, p. 25. Railliet, 1886, p. 495; 1895, p. 703. Neumann, 1888,

p. .S2
; 1892 a, p. 90; 1896, p. 1 ; 1897, p. 324; 1899, p. 107; and subsequently

to 1910. Blanchard, 1890, p. 322 ; 1909, p. 5. Brumpt, 1910, p. 510.

Order Metastigmata Canestrini, 1892, p. 563.

Suborder Cynorhaestea Marx, 1892, p. 233.

Suborder Arpagostoma Lahille, 1905, p. 11. (Should be Harpagostoma.)

Superfamily Ixodoidea Banks, 1894, p. 209. Salmon and Stiles, 1901, p. 383.

Warburton, 1907, p. 90. Banks, 1907, p. 62, and 1908, p. 7. Nuttall,

Warburton, Cooper and Robiuson, 1908, p. 1 (Part I of this work). Castellani,

1910, p. 460.

SUPKRFAMILY CHARACTERS. Acari of the suhorder Metastigmata

{the breathing apertures being somewhat postenorly situated) charac-

terized by the possession of a movable false head, or cupitulum, of a

special structure. It consists of a basal portion {basis capitidi), a pair

o/ palps, protrusible chelicerae with digits serrate externally, and a rigid

hypostome almost always toothed on its ventral surface. All are blood-

sucking mites, parasitic on animals.

N.B. The Acarina, or Mites, are divided into the subdriler.s Vermiformia,

Astigmata, Metastigmata, Helerostigmata, Prostigmata, Notostigmata.
Besides the Lvodoidea, the Metastigmata include the On'lMi/ii/iic and the (jamasidae.

The only mites in the least likely to be confounded with the Lrodoidea are the

remarkable group of Oekobiidae, parasitic on lizards. Their mouth-parts strongly

resemble those of the ticks, but they belong to the suborder Prostigmata, having

their breathing orifices near the palps.

Tiie Ixodoidea are divided into two families, I. the Argasidae (see

Part 1) and II. the Ixodidae.
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II. Family IXODIDAE Murray, 1877.

Synonymy and Literature:

FamUv Ixodei Dugts, 1834 a, p. 15; 1834 c, j). 33.

Family Ixodiden Koch, 1844, p. 220 ; 1847, p. 13. Fiirstenberg, 1861, p. 208.

Family Ixodid^s Gervais and van Benedeii, 1859, p. 460.

Family Ixodidae Murray, 1877, p. 185. Pavesi, 1884, p. 483. Canestrini, 1890,

p. 530 ; 1892, pp. 563, 581 ; 1897, p. 468. Trouessart, 1892, p. 22. Supino,

1897 a, p. 241. Pocock, 1900 a, p. 48. Salmon and Stiles, 1901, p. 384. Banks,

1905, p. 42. Lahille, 1905, pp. 11 et seq. Banks, 1907, p. 62. Hunter and

Hooker, 1907, p. 46. Mauson, 1907, p. 205. Warburton, 1907, p. 89. Banks,

1908, pp. 12 eC seq. Nuttall, Warburton, Cooper and Robinson, 1908, p. 1.

Donitz, 1910, p. 400. Stiles, 1910, p. 12.

Family Ixodini Canestrini and Fanzago, 1877, p. 110. Canestrini, 1890, pp. 475,

491 ; 1892, p. 558.

Family Ixodinae Kar-sch, 1880, p. 41.

Tribe Ixodid^S MOgnin, 1880, p. 120.

Subfamily Ixodidae Berle.se, 1885, p. 131.

Tribe Ixodin^s Railliet, 1886, p. 495. Neumann, 1888, p. 89; 1892 a, p. 93.

Subfamily Ixodinae Trouessart, 1892, p. 38. Railliet, 1895, p. 704. Neumann,

1896, p. 2 ; 1827, p. 325 ; 1899, p. 107. Ward, 1900 («), p. 196
; (6) p. 435.

Neumann, 1904, p. 444; 1907 a, p. 26. Howard, 1908, p. 89. Blanchard,

1910, pp. 55-77. Brumpt, 1910, p. 510.

Tribe Ixodinae Neimiann, 1892 b, p. 96.

Group or Tribe Antistomata Marx, 1892 a, p. 23.3.

Family Characters'. Scutate ticks with terminal capitulum and

spiracles posterior to coxae IV. Se.vual dimorphism marked, the males

being almost entirely covered by the scutum, and incapable of great

distention ; luhile the scutum of the distended female appears as a small

shield behind the capitulum. Porose areas present on the % capitulum.

Where eyes are present they are situated laterally upon the scutum. The

fourth article of the palp is reduced to form a tactile papdla. Type

genus : Ixodes.

> In tills connection refer to Explanation of Terms and Signs used in the descriptions,

p. 127.
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CLASSIFICATION OF THE IXODIDAE.

There are uine genera: Ixodes, Haemaphysalis, Dermacentor,

Rhipicentor, Rhipicephalus, Margaropus, Boophilus, Hyalonima and

Amblyomma (including the sub-genus Aponomma). They present

varying degrees of affinity, which may be indicated by arranging them

into groups according to tlie following scheme:

Ixodidae

Metastriata

Brevirostrata Longirostrata

Group 2Group 1 (iroup 2 Group 1

I
III

1. Ixodes 2. Haemaphysalis 3. Dermacentor 8. Hyalomma 9. Amblyomma
4. Rhipicentor (Aponomma)
5. Rhipicephalus
6. Margaropus
7. Boophilus

Ixodes is clearly marked off from the other genera by a number of

characteristics, of which the most striking are the anal groove sur-

rounding the anus in front (Prosti-iuta) and the absence of festoons.

The remaining genera fall naturally into two divisions: the one

characterized by a comparatively short, and the other by a comparatively

long capitulum. Occasionally, forms are encountered which are aberrant

in this respect.

SECTION I. PROSTRIATA.

With anal grooves surruiinditig the anus in front.

Genus (1) Ixodes: inornate, iuithout eyes and without festoons;

spiracles round or oval
;
palps and basis capituli of variable form ; coxae

either unarmed, trenchant, spurred or bifid; tarsi without spurs. Sexual

dimorphism pronounced, especially with regard to the capitulum ; in the

J' the venter is covered by non-salient plates : one pregenital, one median,

one anal, two adanal and two epimeral plates. Figs. 11.5-119.

Type species: Ixodes ricinus (Linnaeus).
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IXODES

^y/t^j^t*

Fig. 115. /. riciintu (Linn.), i : in dor.sal and ventral aspects (from Nuttall, 1908,

G. H.F.N, del.).

Fig. 116. /. hexagonm Leach, 1815, ? (replete) : in dorsal and ventral aspects

(Original, G. H. F. N. del.)
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':±f.

Fig. 117. /. cavipulpus Nuttall and Warburton, 1908, ^f : capitulum in dorsal and

ventral aspects (from Nutt. and Warb., G. H. F. N. del.).

l/^a^ i^ I "ft^f^iArr^

Fig. 118. /. cavipalpiis, Nutt. and Warb., 1908, ? : capitulum in dorsal and ventral

aspects (from Nutt. and Warb., G. H.F. N. del.).

^±^.

a-H4.i£Je£t

Fig. 119. /. bicomis Neumann, 1900, ? : capitulum in ventral aspect to show auricula.

(Neumann del.)
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SECTION II. METASTRIATA.

With anal groove contouring the anus behind.

Note : In two genera, Boophiliis and Margaropits, clearly attributable

to this section by their general structure, the anal groove is faint or

obsolete. Any tick in which the anal groove cannot be made out may
with safety be referred to the Metastriata.

{a) Brevirostrata.

Group 1.

Genus (2) Haemaphysalis : inornate, without eyes but with

festoons; xuith usually short conical palps whose second articles pro-

ject laterally beyond the basis capituii, which is rectangular dorsally.

With dorsal process on first trochanter. Usually of small size and

but slightly chitinized. Sexual dimorphism slight. The </" shows no

ventral plates or shields. Spiracles in (/" usually ovoid or comma-

shaped; in $, rounded or ovoid. Fig. I"i0.

Type species : Haemaphysalis concinna C. L. Koch.

HAEMAPHYSALIS

/^^^'^^

Fig. 120. //. welUngtoni Nuttall and Warburton, 1908, £ in dorsal and ventral aspects

and * in dorsal aspect (from Nutt. and Warb., E.W. del.).
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Group 2.

Genus (3) Dermacentor : usually ornate, with eyes and festoons;

with short, broad or moderate palps and basis capituli rectanyular

dorsally. In some species coxae I to IV of the ^ increase pro-

gressively in size; in all species coxa IV is much the largest; the </,

moreover, shows no ventral plates or shields. Coxa I bifid in both sexes.

Spiracles sub-oval or comma-shaped. Figs. 121, 122.

Type species: Dermacentor reticulatus (Fabricius).

DERMACENTOR

Fig. 121. D. variegatus var. kamshadalus Neumann, 1908, <J : in dorsal and ventral

aspects (from Neumann, 1908).

Fig. 122. D. variabilis (Say, 1821), ? : oapitulum and scutum (sketch from Salmon and
Stiles, 1901 ; G. H. F. N. del.).
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Genus (4) Rhipicentor: inornate, with eyes and festoons ; with short

palps, with basis capituli hexagmial dorsally and having very prominent

lateral angles. Coxa I bifid in both sexes. The ^ resembles Rhipi-

cephalus dorsall;/, Dermacentor ventrally ; coxa IV is much the largest;

no ventral plates or shields. Spiracles sub-triangular ($) or comma-

shaped ((/•). Figs. 123, 124.

Type species : Rhipicentor bicornis Nuttall and Warburton.

CeAytM ccl/

RHIPICENTOR

-^.^r^jfJC a^tK-c

j^yj/f^v^

Fig. 123. fl. bicornis Nuttall and Warburton, 1908, i and ? : dorsum (from Nutt. and
Warb., E. W. del.).

Fig. 124. R. bicornis, i : venter, etc., as under Fig. 123 (G. H. F. N. del.).



122 Ixodidae: Genus Rhijncejihalus

Genus (5) Rhipicephalus : usually inornate, with eyes and festoons,

with short palps and basis capituli usually hexagonal dorsally. (The </"

of one species, Rhipicephalus pulchelhis, has a DermacentorAike capitu-

lum, and both sexes are ornate.) Coxa I bifid. The ,/ possesses a pair

of adanal shields and usually a pair of accessory adanal shields ; some

ffs, when replete, show a caudal protrusion. Spiracles bluntly or

elongate comma-shaped. Figs. 125-127.

Type species : Rhipicephalus sanguineus (Latreille).

RHIPICEPHALUS

CiA/tfi-ttL/

Fig. 125. B;i. Jiiirsij Canestrini and Fanzago, 1877, cf ; dorsum. (Original, L. E. R. del.)

<io-^^)axA^

aAAj:^J\

Fig. 126. Fig- l-'7.

Fig. 126. Rh. sanguineus (Latreille, 180i), <S : venter (from Warb. and Nutt., 190'.t,

G. H.F.N, del.).

Fig. 127. Rh. simpsoni Nuttall, 1910, ? : oapitulum and scutum (from Nuttall,

F.M.H. del.).
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With anal grooves obsolete.

Genus (6) Margaropus': inornate, with eyes, but without festoons,

with short palps and eapitulmn intermediate between that of Rhipice-

phalus and Boophilus ; hiijhli/ chitiiiized; the unfed adults of large size.

The $ tvith very small scutum. Coxae conical, unarmed but for a

small spine posteriorly ou coxa I. The ^ tvith a median plate prolonged

in two long spines projecting beyond and to either side of the anus ; with

coxae similar to those of $ ; legs increasing progressively in size from

pair I to IV, the articles especially of leg-pair IV greatly swollen. When
replete, the ^ shows a caudal protrusion. Anal groove obsolete.

Spiracles rounded or short-oval in both se.res. Figs. 128, 129.

Type species : Margaropus tvinthenii Karsch.

MARGAROPUS

y^a^o fM^cO,

Ao^-A iUXU^

Fig. 128. Fig. 129.

Fig. 128. .1/. winthemi Karsch, 1879, <f : venter (from Neumann, 1907, Nn. del.).

Fig. 129. M. trinthemi Karsch, 1879, ? : capitulum and scutum. (Original, sketch

by C. W.)

' This name has become established. It should read Margarilopns, signifying beady-

9—2
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Genus (7) Boophilus: inornate with eyes, hut without festoons \ with

very short compressed palps ridged dorsally and laterally ; basis capituli

hexagonal dorsally ; slightly chitinized; the unfed adults of small size.

Coxa I bifid. Anal groove ob-solete in $, faintly indicated in i. The

% unth a small scutum ; the ^ with adanal and accessory adanal shields.

Spiracles rounded or oval in both sexes. Figs. 130, 131.

Type species: Boophilus annidatus (Say).

j't a-/ji fl-/oa/c AiJ\
_

BOOPHILUS

Fig. 130. B. dccoloratus (Koch, 1844), ^ : dorsum and venter (from Warb. and Nutt.,

iy09, G. H.F.N, del.).

Fig. 131. B. iinnuhitiis (Say, 1821), J : capitulum and scutum (sketch from Salmon and

Stiles, 1901, G. H.F. N. del.).
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{b) LongirostraUi

.

Group 1.

Genus (8) Hyalomma: ofimmentation absent or present, at times

confined to the legs ; with eyes, with or without festoons, with long palps

(shorter in Hyalomma monstrosum ^) and basis capituli subtriangiilar

dorsaUi/. The ? approaching Ambbjomma. The (/ with a pair of

adanal shields, and with or without accessory adanal shields and two

posterior abdominal protrusions capped by chitinized points. Coxa I

bifid. Spiracles comma-shaped. Figs. 132, 133.

Type species: Hyalomma ueyyptium (Linnaeus).

HYALOMMA
ca/utictcLtH

'1^ /t-f.ir«

Fig. 132. Hijal. ae<J!iptiiim (Linn.), s : dorsum and venter (from Warb. and Nutt. 1909,

G. H.F.N. andE.W. del.).

Fig. 133. [tyal. iiegyptium {Linn.), 9 : capitulum in dorsal and ventral aspects. (Original,

tl. H.F.N, del.)



via Ixodidae: Genus Arablyomtna

Group 2.

Genus (9) Amblyomma : generally ornate, with eyes and with

festoons. With long palps, of which article 2 is specially long; basis

capituli of variable form. The ^ ivithout adanal shields, but small

ventral plaques are occasionally present close to the festoons. Spiracles

subtriangular or comma-shaped. Figs. 134, 135 o and b.

Type species : Amblyomma cajennense (Fabricius).

Subgenus: Aponomiaa = Amblyomina, which are devoid of eyes, or

in which the eyes are poorly developed. The body is frequently very

broad. They occur almost exclusively on Reptilia.

AMBLYOMMA
ta^t.-^^-'^^

Fig. 134. .-I. cooperi Nuttall and Warburton, 1908, cf : dorsum and venter (fn

and Warb., E.W. del.).

Fig. 133 a. Fig. 135 h.

Fig. l.S5a. A. variegatum (Fabricius, 1794), tf : posterior part of venter, showing plaques.

(Original, G. H. F. N. de!.>

Fig. 13.5/;. A. cooperi, ? : .b.rsuMi, scheniatizeil (from Tiihs, Part 1, G. H.F.N, del.).
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Explanation of Terms and Signs.

Refer to Figures 115-138.

For the sake of brevity and precisiou, we have adopted certain signs

and terms in our descriptions of Ixodidae, as follows:

—

cJ, 9. Oi L, signify male, female, nymph and larva respectively; t?s, ^s and os

for plural.

1 after the names of parts, like Hypostome, Chelieera, Tarsus, etc., means that

these parts are missing in the type.

L. = the extreme length of the tick, excluding the capitulum and legs. We prefer

to exclude the capitulum when mea.suring the length (from the scapulae to

the posterior border) l)ecause the capitulum is frequently injured or tilted

so as to render me<isuretnent difficult.

ir. = its width at the widest part. Where the measm-ements are given as .vx ?/,

measurement .i; stands always for the length and y for the breadth. (/. and

w. refer to length and width of various structm-es.)

Capitulum = the " rostrum," " heat! " or " false head " of vai'ious authors.

Basis capUu/i, or, shortly, base = thc ba-sal ring, " Kragen " of some authors. It

often shows a transverse elevated dursal ridge with edge directed backward.

The ridge may have protruding angles ; the latter we term cormut.

There may also be a ventral ridge. The auricula signities a protruding

retrograde process at the lateral angles of the ventral ridge posterior to

the insertion of the palps. When the length of the capitulum is given it

is measured from the tip of the hypostome to the dorsal ridge in the

median line. Where the dorsal ridge is absent it is similarly measured

to the ventral ridge. When the me;usurement is made ventrally this is

stated, the dorsal measurement being usually employed. The clear space

between the porose areas (only present on the ^ capitulum) is spoken of

as the interval.

Hypostome= i\ie "maxilla," "nuluhi," "labium," or " Unterkiofer " of various

authors ; a median ventral structure rising from the basis capituli, and

bearing recm-ved teeth. The dentition is indicated by figures on cither

side of a vertical line. Thus 3
|
3 mains three longitudinal tiles of teeth

on each half of the hyiKJstonie. The hypostome may be pointed, rounded,

or emarginatod distally. It may be armed from tip to base with teeth in-

only beiir teeth along a part of its length. An unarmed, protruding median

ridge, which broadens ba.sally, may run down the length of the hypostome,

starting nejir the tip. When a hypostome is described as having a corona,

the tip bears a numlier of very minute denticles.
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Chelicerae= the "mandibles" or " pseudo-ohelicerae " of some authors, paired

structures lying dorsally to the hypostome. The terminology usually

applied to the portions of the di(/it of the chelicerae appears to us wrong

and confusing, and we prefer to recognize (1) an "internal article," the

latter bearing a " dorsal process " which is a portion of it (not articulated),

and (2) an " external article " which articulates with the internal article

upon its outer side :

1. Internal article=:"media,n apophysis" or "immovable finger" of some authors.

Z)orsa/^TOee«s=" internal apophysis" of some authors.

2. External arZicfe = " external apophysis" or "free" or "movable finger" of

some authors.

We attach little importance to the description of the clielicerae in routine

systematic work.

DORSAL PB0CK33

EXTERNAL ARTICLE

PLEXOR TENDON.

EXTENSOR TENDON;

DORSAL PROCESS

EXTERNAL ARTICLE.

UTFEKNAL ARTICLE.

Fig. ISQA. Fig. 136 B.

THE DIGIT.

Fig. 136 A. Distal extremity of chelicera iu dorsal aspect, showing articulation of digit

and the two tendons (black) which move it laterally. B. Digit with articles

separated. Illustrating the structures referred to in the descriptions. Htiemaphysalis

pvnctata ? . (Nuttall, Cooper and Robinson, 1908, Figs. 7 and 8.)

Palps : articulating antero-laterally upon the basis capituli. Frequently cultri-

form so that when apposed they protect the hypostome and chelicerae.

In ticks possessing long palps four palpal articles can usually be made

out very distinctly. These are numbered 1 to 4, beginning with the biisjvl

article. In some ticks some of the articles, especially articles 2 and 3,



Terminology 129

may be fused. In all Ixodidae the 4th article is reduced to a small hair-

crowned papilla lying in a cup-like hollow of article 3. The articles which

are of importance in classification are Nos. 1, 2 and 3.

Dorsum= the whole dorsal surface of the body.

Scutum= W\& "dorsal shield," " Kopfschild," etc., of some authors. The size is

stilted by giving the length first, then the greatest width (including the

eyes, if protruding), thus '9 x '7 mm.
PseiidoKutnin= 'Ci\9,\, portion of the $ scutum which tdrrcsponds in shape and

position with the 9 scutum, and is sometimes outlined by a ridge, puncta-

tions or hairs, without being a definite structure.

Emarginate means hollowed out for the reception of the capitulum. This

portion of the scutum is styled the emargination in the figures.

Scapulae= ihe anterior angles or "shoulders" of the scutum projecting on

either side of the emargination and included in measurements of the length.

Cervical grooves= the term commonly applied to the pair of grooves running

backwai-d from the inner angles of the scapulae.

Laterai grooi'es= grooves running along the sides of the scutum in both sexes.

In the (J they may be prolonged backward and include one or more
festoons ; they are spoken of as " complete " if they are continuous along

the anterior border of the festoons.

Marginal grooves run along the sides of the body in the $ , starting at the

postero-lateral scutal border (they correspond to the (J lateral grooves

which are prolonged backward). The marginal grooves may include several

festoons, or they may be " complete."

Median and postero-lateral depressions, grooves or furroivs are more or less

evident in some $ s and most 9 s. They correspond to lines of attachment

of the dorso-ventral bands of muscles.

Median and lateral Jields = -pa.ris of the scutum lying (1) between the cervical

groove.s, and (2) external to the latter.

Festoons are the uniform rectangular areas into which the posterior margin of

the body is divided up in most of the Ixodidae. They are most distinct

in unfed specimens, but disappear more or less in distended females.

The dividing gi-ooves are sometimes referred to as the "intervals" of the

festoons. The festoons frequently have distinct chitinous plates on their

ventral surface. (Figs. 120, 121, etc.)

^o4'e«« = the "submedian dorsal porose areas" of Salmon and Stiles, two small

spots often observable neai' the middle of the scutum in the (J ;
posterior

to the scutum in the $ . (Figs. 121, 123, 130.)

Marginal fold= ix, rai.sed fold nf the body, external to the scutum, as seen in

Ixodes (see Fig. 115).

Venter = the whole ventral .surface <if the body.

(j'liital orifice : situated anteriorly, posterior to the capitulum, and in the

median line. Called vulva for brevity's sake in the 9 •

Apron : a delicate chitinous flap arising in front of the sexual orifice which it

covers.

Genital grooves: .stiirting at either .side of the genital orifice and running
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backward between the coxae, then externally to the anal grooves toward

the posterior body-margin which they frequently attain.

Amis situated in the median line posterior to the coxae ; the term applied for

convenience' sake to the external anal apparatus consisting of a more or

less evident ring within which are two laterally-moving valves.

Anal grooves in Ixodes {Prostriata) curve around the anus in front and run

backward toward the posterior margin. Whereas, in most cases, the

grooves fuse in a semicircle in front of the anus ; in other cases they

form an ogive, they are then termed " ogival " (like a gothic arch) ; in some
species the grooves are not continuous anteriorly.

In Metastriata the anal grooves round the anus behind, and in most oases

they run forward and outward toward the genital grooves, which they

may attain. In some cases they are continuous with a postero-median

groove from which they fork anteriorly.

Plates are large dense armour-like chitinous structmes occurring in Ixodes ^,
not rising above the surface of the body (as do the shields, for instance,

in lihipicephalus, etc.); the plates are bounded by the ventral grooves

above named, or by soft portions of integument. We distinguish 1 pre-

genital, 1 median, 1 anal plate along the median line of the body ; 2 adanal

plates to either side of the anal plate ; and 2 epimeral plates with indistinct

external border extending forward outside the genital groove to near

coxa IV.

Plaques are small chitinized plates occurring, for instance, in some sjjecies of

Amblyomma, and situated ventrally in front of the festoons. (Fig. 135.)

Shields (adanal and acce.ssory) are salient chitinous stnictures occurring in the

males of Rhipicephalus, Boophilus and Hyalomma on either side of the

anus. A pair, close to the anus, are always present and are termed adanal.

There is frequently a second pair external to these, and known as accessory

;

they are well developed in Boophilus.

8piracle= the "peritreme," or "stigmal plate," etc., of various authors. A respira-

tory organ situated ventro-laterally posterior to coxa IV. It may be circular,

oval or comma-shaped, and shows a more or less central structure which we

term the macxda—which may or may not represent a pore. The punctate

surface may be enclosed by a more or less broad " frame " of chitin which

is incomplete postero-dorsally in comma-shaped forms. The structure of

the spiracle is of use in classitication. (Fig. 137.)

Legs : Coxae are the immovable portions upon which the movable articles are

articulated ; of the latter especially the first {trochanter) and last {tarsus)

articles are of importiince in classification. All of these may bear spurs,

spines, or teeth in various situations noted in the descriptions. When
coxae are described as bifid, they bear two spurs and are deeply incised

;

when described as trenchant they have a knife-like margin. It is of

importance to note the manner in which the tarsi terminate : if they

taper, are humped, bear ventral spurs, etc. The length of the claws in

relation to the pads, or suckers {pidvillum), should al.so be noted. (Fig. 138.)

Functations are circular depressions dotting the integument, and frequently
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bearing haii"s. The parts, scutum, capituluru, etc., ou which punctatioiis

occur are refentnl to iis finely or coarsely punctate, etc.

Ornamentation refew to enamel-like coloration which may be present on the

scutum, aipitulum and legs, etc. Ticks on which such ornamentation

occurs are spoken of as ornate ; for instance, Amhlyotmna and Dermacentor

ai-e usually ornate.

(iooUC
THE SPIRACLES.

Fig. 137, illustrating the spiracles of 15 species of IxoJidae to show the different forms

they may assume. (Original, G. H. F. N. del.)

All the figures are orientated so as to show their positions on the tick's body : A pointing

anteriorly, V and D ventrally and dorsally respectively.

long axis normal, i.e.

directed forward.

Spiracle 1. Round as in /. ricinu.i ? .

2. Bluntly oval as in /. boliviensis ? I long axis of spiracle transverse

3. Elongate sub-oval as in I. tasmani ? J to body axis.

4. ,, oval as in I. angustus ?

5. Ovoid, flattened posteriorly (or sub-triangular)

in I. iiniiiistiis <?

6. With slight postero-dorsal protrusion as in Haemaphysalis hystricis i .

7—15. With distinct darkly chitinized marginal frame "complete" in 7, incom-

plete postero-dorsally iu the remaining spiracles, which are comma-
shaped ; or (10) sub-triangular, with rounded angles.

7. Bluntly ovoid as in Boophiltis annulatug ? .

8. Short comma-shaped as in Dermaeenlor variabilis ? .

9. ,, ,, ,, Amhlyomma loitgiroatriim ? , with frame broad-

ened dorsally.

10. Sub-triangular, with rounded angles and with frame broadening much
dorsally as in .Amblymnma geoemxjdae ?.

11—15. More or less elongate eomma-shaped spiracles :

11. As in lihipiceiitor tiiitlalli <?

.

12. ,, Dermaeenlor reticiilatux <f , and Ithipieentor bicornis J .

13. ,, lihipieephalus sanguineus <s , and .Imhlyomma versicolor S

.

14. ,, Dermacentor andersoni i

.

15. ,, Ilyalomma aegyplium J , and lUiipiefplmhis sp. ^ .

The "macula" is central in (1), eccentric in the others, being situated ventrally and

anteriorly, and possessing a variable form.
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Fig. 138, illustrating the tarsi of 10 species of Ixodidae to show different tonns of Tarsus

4. (Original, G. H. F. N. del.)

The transverse line indicates the pseudo-articulation.

Tarsu.s 1. Tapering gradually as in /. ricinus.

2. ,, ,, „ /. signatus.

3. ,, obliquely „ /. ornithorhynchi.

i. Humped prior to tapering as in I. hexagonus.

5. Tapering abruptly as in /. cordifer.

6. ,, to one spur as in Haemaphysalis cornigera.

7. Ending bluntly with two spurs as in Rhipicephalus masseyi.

8. Tapering to a long spur as in Margaropus tvinthemi.

9. ,, abruptly and bearing two spurs as in Amblyomma cooperi.
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SECTION II

Genus I. IXODES Latreille, 1795.

Synonymy and Literature.

"Ricinus caninus" Ray, 1710, p. 10 (?/. ricinm).

Acarus Linnaeus, 1746, p. 479, pro parte ; also subsequent authors (de Geer, 1778
;

Falii'icius, 1794 ; Panzer, 1795). See further laidcr list of species o{ Acarus.

Ixodes 1796. Latreille, p. 179.—1804. Latreille, p. 46.—1805. Fabricius, p. 351.—

1806. Latreille. p. 155.—1807. Chabrier, pp. 366 et seq. (ovipositi(Mi).—1815.

Leach, p. 397.-1826. von Heyden, p. 610 ; Risso, p. 182.-1829. Latreille,

p. 287.

—

1834. Dugfes, (a), p. 15 (classification).

—

1837. Burmeister, p. 579.

—

1844. Koch, p. 231 ; Gervais, p. 234 ; Sangalli, p. 831 (eftects of bite) ; Gene,

p. 751 (anatomy and biology).—1847. Koch, p. 20 ; Gervais, p. 351.-1849.

Gene (translation of Gene, 1844).— 1857. Kolenati, p. 24.-1858. Heller, p. 58

(sexual organs).

—

1859. Gervais and van Beneden, p. 460 ; Grube, p. 455.

—

1861. Fiirstenberg, p. 208 ; Moquin-Tandon, p. 304 ; Pagenstecher, pp. 1-40

(anatomy, etc.).

—

1863. Gerstaecker, p. 344.

—

1866. Lucas, p. Ivii ; VerrilU,

p. 116.

—

1877. Cauestriui and Fanzago, pp. 110, 178 et seq. (brief description)

;

Murray, pp. 187 et seq. ; Conil, p. 25.-1878. Conil, p. 99.—1880. Megnin, (a),

pp. 121, 320
;
(b) p. 603 ; Tascheuberg, p. 150 (mouth-parts, O-).—1881. Haller,

(a), p. 165
; (6), p. 380 (mouth-parts).—1882. Haller, p. 309.—1883. Braun,

p. 211.—1885. Berlese, p. 131 ; Raymondaud, p. 129.—1886. Ludwig, p. 612.

—1888. Railliet, p. 496 ; Neumann, p. 89.-1889. Berlese, fasc. Iv, n. 6 (classi-

fication).- 1890. Canestrini, pp. 475 etseq.,\\ 492; Blanchard, p. 323.—1891.
BatcUi, pp. 100 et seq. (respiration, mouth-parts, etc.) ; Trouessart, p. 290.

—

1892. Neumann, («), p. 92; (6), p. 96; Canestrini, p. 581 ; Efisio>,.p. 256;

Trouessart, pp. 20-47 ; Lewis, p. 449 ; Marx, (6), p. 232 (mouth-parts, classi-

fication) ; Bernard, p. 289 (respiration) ; Michael, pp. 204, 447 (mouth-parts).

—1893. Railliet, p. 706.-1894. 15randes, p. 405 (anatomy).—1895. Megnin,

p. 354 ; Braun, p. 257.— 1896. Oudemans, p. 191 ; O.sborn, p. 262.—1897.
Neumann, pp. 283, 325, 3()0, 384 ; Supino, (a), p. 241 (cla.ssitication).—1899.

Neumann, pp. 108 et seq. ; Morgan ', p. 138 ; Wheler, pp. 5 et seq. (classification,

etc.) ; Nuttall, p. 402 (effects of bite).—1900. Ward, (n), p. 196
; (6), p. 436

;

Brucker, p. 423 (mouth-parts).— 1901. Salmon and Stiles, p. 459 (classification)

;

.lourdain, p. 142 (mouth-parts).

—

1902. Neumann, p. 115 (getuis Eschatocephalv^

' Inaccessible, cited in bibliography by Salmon and Stiles, 1901.

- denotes that the paper contains nothing worth noting.
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maintained, and that of Ceratixodes created).

—

1904. Neumann, p. 444 (Ixodes

to include 3 subgenera : Euixodes, Ceratixodes and Eschatocefkalux, vide

ira/ra).—1905. Lahille, pp. 12, 28 (cla.ssification).

—

1906. Neumann, p. 19.5

(coitus and sexual dimorphism).

—

1907. Donitz, p. 88 (useful) ; Pocock, p. 190

(classification) ; Hunter and Hooker, p. 54.

—

1908. Nuttall, pp. 385 et seq.

(structure, biology, oviposition) ; Bonnet, p. 253 (descriptions condeased from

Neumann ; figures original, but poor) ; Banks, p. 55 ; Howard, p. 92.

—

1909.

Rohr, p. 135 (quotes Neumann, also with regard to species enumerated);

Blancliard, pp. 80 et seq. (brief descriptions and lists of species, largely drawn

from Neumann and other authors since).

—

1910. Donitz, pp. 400, 432 (classifi-

cation discussed) ; Stiles, pp. 12-17 (classification) ; Brumpt, Fig. 353 (copulation).

Cynorhaestes Hermaiui, 1804, p. 66 {pro parte) and subsequent authors.—1826,

Kisso, p. 183 ; Heyden, p. 610.—1831, Treviranus, p. 188, after which the name

fell into synonymy. (Referred to as Cynorrhaestes Hermann by Fabricius,

1805, p. 351, and Dugos, 1834 c, p. 33; as Cynoraesthes by Latreille, 1829, p. 287 ;

as Cynocliaestes by Meguin, 1880, p. 120 ; as Cynorkoestes by Trouessart, 1891,

p. 290.)

Crotonus Dumeril, 1822, p. 56.—1829, p. 401 (C. rieinus= I. ricinus (Liun.)).

Haemalastor Koch, 1844, p. 223 ; 1847, p. 49 (type, JI. longirostris). Used partly

as equivalent to Eschatocephalus {vide infra) by Kolenati, 1857, p. 437 ; 1860,

p. 578 ; Karsch, 1880, pp. 141 et seq. ; Megnin, 1880, p. 120 {Haemalastor) [sic'\;

and Neumann, 1899, p. 178.

Note : Haemalastor was established by C. L. Koch to include one species

{longirostris), of which he only knew the ?• Neumann, 1901, p. 290, dis-

covered, however, upon examination of the type, that it possessed eyes, in

consequence of which he referred it to the genus Hyalomma. Consequently,

the genus Haemalastor disappears, together with the single species upon

which it was founded. For list of species referred to Haemalastor by various

authors, see List of condemned species.

Eschatocephalus Frauenfeld, 1853, p. 55. Recognized by L. Koch, 1877, p. 150

;

Joseph, 1882, p. 16 ; Neumann, 1899, p. 179, and 1901, p. 290 (name revived),

and all subsequent authors except Donitz, 1910. For a list of species referred

to Eschatocephalus by various authors, see List of condemned species.

Note : Eschatocephalus was retained as a genus by Neumann (1902, p. 116)

until 1904, p. 445, when he made it a subgenus oi Ixodes, because he considered

that the generic characters were insufficient to maintain the generic rank, the

difl'erences "being only specific." He states that "the (J, by virtue of its

claviform palps, which are circular on cross section, differs sufficiently from

other Ixodes to place this species (meaning /. vespertilionis) in a subgenus."

Still retained as a genus by Blanchard, 1909, p. 96. We are of the same

opinion as Donitz, 1910, p. 400, that there is no valid reason for retaining the

genus, and wo have condemned Eschatocephalus as a subgenus.

DermanySSUS Kolenati, 1857, p. 20= I.i'odes {ride List of condemned species).

Sarconyssus Kolenati, 1857, p. 21 (various " species " = /.roofcs vespertilionis. See

List of condemned species).

Hyalomma Pickard-Cambridge, 1878, p. 222, Hyalomma puta = Ixodes putm q.v.

Ceratixodes Neumann, 1902, p. 115. The main points whereby the genus can be



Key to Species 135

distinguished were originally stated to be : the convex inner surface of the

palp, and the pointed extremity of the third palpal article in the $ ; tlie

slightly hollow internal surface and swollen ends of the palps in the ? ; anal

grooves of (J as in Ixodes, but absent in the ? ; anal and adanal shields

in the $. Neumann, 1904, p. 444, subsequently recognized that the $ (/.

putus q.v.) dift'ered so slightly from other ? Lvodes, that the genus could not

be retained ; the 9 was found to possess an anal groove and the (J only difl'ers

from other (J I.iodes in respect to its palps. He therefore degraded Cerati-xodes

to a subgenus. Still retained as a genus by Blanchard, 1909, p. 97.

Euizodes Neumann, 1904, p. 444. A subgenus founded to include all Ixodes other

than Ceratixodes and Eschatocephalus (the latter genera reduced to subgenera).

Since we see no reason for retaining the latter subgenera, Euixodes falls into

the synonymy of Ixodes.

Generic Characters. Anal grooves embracing the anu^ anteriorly,

and xisually uniting in a pointed arch or the arc of a circle. Scutum

always inornate, and without eyes. No festoons. Spiracles round or

oval. Tarsi without spurs {e.vcept in Ixodes putus). The male scutum

is always surrounded by a jyrominent marginal body-fold, and the male

venter presents seven non-salient chitinous plates, namely, a jyregenital,

a median, an anal, ttvo adanal and tiuo epimeral plates. The genital

aperture is comparatively posterior in both sexes, and in the distended

female the legs occupy a very anterior position. There is marked se.rual

dimotphism as regards the hypostome. Figs. 115-119.

N.B. In most species the second article of the palp is narrowed at

the base, leaving a space between it and the hypostome, and this gives

the ticks a peculiar facies easily'' recognized by the naked eye. There

are, however, exceptions.

Type species : Ixodes ricinus (Linnaeus) Latreille, 1804.

Key for the determination of species of Ixodes.

Males.

There are 21 species of males recorded of which one {pratti, p. 174)

has not been adequately described.
PACE

[Body with 5 posterior brushes of hairs . . . putus 256

( „ without such hairs ..... 1

[Legs inordinately long vespertilionis 272

( „ moderately „ . . . . .2
[Basis capituli with dorsal punctate excavation . coxaefurcatus 270

( „ „ without ,, „ .3
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3.

10.

11.

12.

13.

14.

lo.

16.

17.

18.

Genus Ixodes

(Dorsum shewing two lateral folds

I „ „ one „ fold

(Anal grooves divergent

I „ ,, convergent

(Anal grooves convergent

I „ „ parallel or divergent

(Anal grooves approaching but not uniting behind

( „ „ uniting behind.

(Anal plate oval, basis capituli with median point

' ventrally ......
1
Anal plate racket-shaped, basis capituli tricuspid

I
ventrally.......

(Coxa IV with long internal spur .

I ,, „ without long internal spur

(Tarsus 4 humped some distance from end .

I „ „ tapering .....
[A single distinct spur on coxa I .

(Two spurs or none .....
(Median ventral plate about as broad as long

I „ „ „ much longer than broad

Coxa I with two spurs ....
„ „ without spurs ; at most slightly pointed

Both spurs very long and close together

otherwise .....
Both spurs short, subequal ....
Inner spur long and strong, outer short.

Strong cornua ; anal grooves short, divergent

No cornua ; anal grooves long, parallel

fTarsi humped .....
1 „ tapering .....
Coxae trenchant.....

„ not trenchant ....
|Punctations very fine, equal

( „ unequal, nearly obsolete .

loricatus

holocyclus

6

10
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Females.

There are 48 species known by their females.

(Legs inordinately long (on bats) .

(Legs moderate ......
JAnal grooves horseshoe shaped or closed behind

( „ „ sub-parallel or divergent

jAnal grooves horseshoe shaped .

I „ „ closed behind....
{Coxa I with two long sharp spurs ; well-marked

auriculae (Madagascar) ....
Coxa I otherwise .....
{Coxa I with a long internal spine ; auriculae (on

monkeys, Africa) .....
Coxa I with no internal spine ; no auriculae (on

cattle, S. Africa) .....
(Anal grooves a circle (Africa)

( „ „ an oval, pointed behind .

(Coxa I with sharp internal spur .

\ ,, „ without interna! spur

/Scutum broader than long, palps short, with

J
article 1 much enlarged ....

j
Scutum longer than broad, palps long, norma

V (Australia) ......
(Coxae practically unarmed....
(Some of the coxae with distinct spurs .

(Scutum broadest quite iu front (on marine birds)

1 „ „ near middle or posteriorly

jScutum broadest behind the middle

I „ „ in middle or a little anteriorly

(Scutum broader than long ....
\ „ longer than broad ....
(Palps with article I greatly enlarged on ventral

aspect .......
Palps with article 1 small .

vespertilionis 274

1

2

8

3

lunatus

4

226

schillingsi 239

222

229

pilosus

7-asus

6

ugandariiis 232

au^tralien sis 2.50

holocyclus 236

9

20

258putxis

10

11

14

12

13

tasmani 244

ornithorhynchi 242

10
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Anal groove.s short, strongly divergent (Europe,

on small mammals)......
Anal grooves long, sub-parallel (Australia) .

(Article 1 of palps enlarged, cup-like (Australia) .

I „ „ ,,
normal .....

[Anal grooves short, divergent ....
\ „ „ long, sub-parallel ....
[Scutum sub-circular ; slight cornua

I „ elongate ; no cornua (on bats)

(Sharp spurs on trochanters (Africa)

|No trochantal spurs ......
i

Coxae trenchant; scutum smooth, with fine punc-

tations (Africa) ......
Coxal borders rounded ; scutum rugose, with

large punctations ......
(Scutum slightly rugose ; widest rather in front of

middle (Europe) ......
Scutum very rugose ; widest in middle (America)

No internal spur, but a blunt external spur on

coxa I ...... .

Coxa I with internal spur ....

I

Spurs on trochanters (? on birds, Nightingale

Island) .......
No spurs on trochanters .

{Porose areas large, confluent, occupying most of

basis capituli (on marine birds)

Porose areas tranversely elongate, separate (on

marine birds) ......
/Internal coxal spur long ....
J „ „ „ short ; a slight external spur

I, or tooth

[A strong external spur ....
|External spur short or absent

(Both spurs long, parallel, sub-equal (India)

(Internal spur much the longer

Anal grooves .short, anus very posterioi- (Mexico)

„ „ long (Brazil) ....

tenuirostris



27.

28.

29.

30.

31.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Key to Species

jCornua well marked, sharp

I „ faint or absent .....
jPorose areas large, near together (N. America) .

( „ ,, small, far apart (America)

Hvpostome ver}' long and pointed ; anus very

posterior (Italy)

Hypostome normal ...
IPunctations on scutum large and few ; coxal spine

very long (Sumatra)

Punctatious small and numerous

JAnal grooves short; auriculae strong

I „ „ long; no auriculae .

IPorose
areas transversely elongate (Madeira)

(possibly identical with ricinus)

Porose areas less elongate .

J
Scutum nearly as broad as long .

I „ elongate, distinctly longer than broad

jAnal gi'ooves pointed in front ; tarsi humped

\ „ „ rounded in front ....
Scutum oval; auriculae, but no cornua (America)

„ cordiform ; cornua, but no auriculae

(America) .......
I

Article 1 of palp with anteriorly directed spur (pi

birds, Brazil) ....
Xo such spur ......

I

Basis capituli winged, pointed laterally (S

America).......
Basis capituli normal ....
(Tarsus 4 humped, or narrowing abruptly

( ,, „ tapering more or less gently

(Anal grooves rounded in front

1 „ ,, pointed ,, „

[Basis capituli elongate

\ „ „ broader than long .

(Slight sharp cornua, porose areas oval, longer than

broad (Chili) ....
No cornua, porose areas miich broader than long

(N. Zealand) ....

13f)



140 Grenus Ixodes

42.

43.

44.

45.

46.

Scapulae long and sharp; basis capituli broadest

anteriorly (Mexico)......
Scapulae short and rounded ; basis capituli tri-

angular (America) ......
Scutum nearly twice as long as broad (1'3 x "7 mm.)

with rounded sides (S. America)

Scutum less elongate, with angular sides

/Anal grooves not reaching posterior border

;

J
strong white hairs on scutum (on birds)

j
Anal grooves reaching posterior border ; scutal .

\ hairs short or absent .....
1

Basis capituli broader than long
;

porose areas

almost confluent ......
Basis capituli longer than broad

;
porose areas

fSharp auriculae ; anal grooves rounded in front

(on mouse, Christmas Island) ....
I

No auriculae ; anal grooves pointed in front

(America) .

rubidus
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6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

[With anal grooves in the form of a horseshoe

( „ „ ,, parallel or divergent

fWith long palps, concave externally

I „ palps otherwise ....
With tarsus 4 tapering

„ „ „ humped

With coxae unarmed ....
„ „ armed ....

(With tarsus 4 humped

I „ „ ,, otherwise

j With very long scutum

(With short, very broad scutum .

1

Coxae with small blunt protuberance postero-

externally ....
Coxae with marked spurs postero-externally

Without auriculae ....
Otherwise ......
(Trochanters with postero-external spur

I „ without postero-external spur

With anal grooves horseshoe-like

„ „ „ otherwise

fWith scutum longer than broad .

I „ „ as long as broad

With scutum about as broad as long

„ „ narrow, elongate

7
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2
fScutum with lateral grooves .... vestitus 255

( „ without lateral grooves . . . . .3

jCoxae unarmed ....... 4

I „ with spurs ...... 7

. [Palp with article 1 large and pointing forward . angustus 197

I „ otherwise ....... 5

fCapitulum with dorsal ridge pointing out laterally pilosus 224

I „ otherwise 6

„ jBasis capituli with latero-ventral protuberances . canisuga 213

1 „ „ „ ventral ridge . . . hexagonus 181

_ jBasis capituli without auriculae .... unicavatus 265, 266

( „ ,, with auriculae . . . .8

I

Scutum with cervical grooves diverging widely

behind 9

Scutum with cervical grooves otherwise . . signatus 263

(Coxa IV with two spurs ..... caledonicus 200

I „ „ without two spurs .... ricinus 152
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SPECIFIC DESCRIPTIONS
OP VALID SPECIES OF IXODES

AND OF THEIR

VARIETIES AND SUBSPECIES

1. IXODES RICINUSi (Linnaeus, 1746 and 1758).

Pis. IV and VII, Text-figs. 11.5, 139-148.

Synonymy: not Reduvius Charleton, 1668, p. 49.

t Ricinm caninus Ray, 1710, p. 10 (Synon. in Walckenaer and Qervais, 1844,

p. 236). 9

.

not Acarm reduvius Linnaeus, 1746, p. 479. Sj/st. natur. 1758, 10th edit.,

p. 616; 1788, 13th edit., p. 292,-).

Acarui ricinui Linnaeus, 1746, p. 480 ; 1758, p. 615 ; 1788, p. 2925.

Regarding the .synonymy of this species, Neumann (1901, pp. 281-282) writes

as follows :

"Linnaeus, in his Fauna suecica (1746), describes under No. 1192 an Acarus

omnus, which he make.s synonymous with Reduvius Charleton (Onotnasticon zooioum,

1668) and Pediculus ovinus Riijus (Historia insectorum, 1710). In his Sysiema

naturae (10th edit., 1758, p. 615), Linnaeus changes his Acarus ovinus to Acarus

reduvius, and gives it under this new name as No. 1966 in Fauna suecica (2nd edit.,

1761), retaining his synonymies. On referring to the text and the figures of the

writers cited by Linnaeus, it is clearly evident that the writers mentioned were

dealing with Melophagus ovinus and not one of the Acari. It is consequently due

to an error that Linnaeus placed Reduvius or Pedindu^ ovinus in his genus Acarus.

Whatever may have been the form to which he desired to attach the name Acarus

reduvius, this name loses all ta.\onomic value, and it is necessary to revive the

name of Ixodes ricinus [Acarus ricinus Linnaeus), which applies to the same species

of tick and does not lead to confusion."

Acarus ricinoides de Qeer, 1778, vii, p. 98
; p. 101 {reduvius).

Ixodes ricinus Latreille, 1804, i, p. 156 (?).
Ixodes reduvius Latreille, 1804, p. 51.

' According to Dubreuilh, 1900, p. 4.5C, the word Ricinus, used to signify a tick by

Pliny, gave its name to the castor-oil plant, as stated by Dioscorides, iv, 161, because the

seeds of the latter resemble a tick {i.e. the gorged females).
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Cynorhaestes reduvius Hermann, 1804, p. 65.

Ci/norhaestes ricinus Hermann, 1804, p. 66.

Ixodes megathyreus Leach, 181.5, xi, p. 398.

Ixodes bipunctattis Risso, 1826, v, p. 183.

Cynorhaestes hermanni Risso, 1826, v, p. 183.

Cynorhaestes megathyreus (Leach) Risso, 1826.

Crotonus ricinus Dumeril, 1829, Liv, p. 401.

Ixodes trabeatus Audouin, 1832, xxv, p. 420
( 9 )•

Ixodes plumbeus Dug^.s, 1834, i (2), p. 20.

not Ixodes phimbeiis Dugfes, 1834 c, PI. VII, Figs. 7-12 { = Rhipicephalus sp.).

Ixodes reduvius Hahn, 1834, II, p. 62.

Ixodes fusciu Koch, 1835, Heft xxxvii.

Ixodes lacertae Koch, 1835, Heft xxxix ; 1844, p. 234, larvae and nymjjhs, fide

Canestrini, 1890, p. 497.

Ixodes rufus Koch f
^o^h, 1835, Heft v. No. 11, Heft xxxvii. No. 8 ;

1844,

Ixodes sulcatus Koch -;' P' ^32 ; 1847, p. 21. The types examined by Neumann

Ixodes sciuri Koch |

(^^Ol, pp. 281-289) proved to be /. ricinus nymphs, all

1^ collected in Germany.

Ixodes reduvius Linn., in Koch, 1835, Heft v. No. 11.

Ixodes pvstularum Luca.s, 1866, vi ; BtdL, p. Ivii.

Ixodes fodiens Murray, 1877, p. 191. As synonym in Neumann, 1899, p. 122.

Neumann, 1904, p. 45, rightly states that this name is Murray's, not

M^gnin's, as stated by Mun-ay, 1877, and quoted from the latter by

Salmon and Stiles, 1901, p. 465.

Ixodes ovatus Neumann, 1899, p. 116; in part, see Neumann, 1904, p. 452,

where he states the lot of ovatus was subsequently found to comprise

ricinus.—Donitz, 1905, p. 132.

Ixodes ovatus Neumann, 1899, as modified by Neumann, 1904, p. -152 = Ixodes

ricinus var. ovatus (Neumann) Nuttall and Warburton, 1911.

Ixodes redttvius (Linnaeus) in Railliet, 1895, p. 706 ; Neumann, 1899, p. 112,

and many subsequent writers.

In N. Tyne Valley, where they occui; commonly on sheep, they are

locally known as "face ticks," since they are found in this situation on

sheep (Wheler, 1899).

Styled the "Castor-bean tick" by Salmon and Stiles, 1901, p. 463, and

several subsequent authors. The castor-bean is however much more like a

govgeA Amblyomma 9- (See footnote, p. 143.)

The synonymy of this species might be extended almost indefinitely. We
confine ourselves, however, to the names concerning which little doubt can be

entertained.

Iconography: De Geer, 1778, PI. V {Ac. ricinoides). Figs. 16-19, 9 dorsum, part

of capitulum, tarsus ; PI. VI {Ac. reduvius), Figs. 1-8, 9 dorsum, spiracle

(recognized as such), capitulum, tarsus, (J and $ in copula (recognized sls

coitus), (J dorsum, capitulum. Excellent, considering the date ; better than

some figures printed a hundred years later.—Audouin, 1832, PI. XIV, Figs.

Za-n {trabeatus).—Dxighs, 1834, PI. VII, Figs. 7-12 (p^jmieaa).—Hahn, 1834,
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n, PI. LXVI, Fig. 1.52 ((?).—Koch, 1835-44, Heft 5, Fig. 11 {reduvius 9);

Heft 37, Figs. 5-7 (ricinus jj, Os), Fig. 8 {sciuri) ; Heft 39, Fig. 11

(lacertae), Figs. 3, 4 (/(wc«,< c?, $)> Fig. 7 {nifiut, 9 ).— Pagensteeher, 1861, il,

PI. I, Figs. 1-10 ; PI. II, Figs. 1-22. Really excellent figures of auatomy.—

Megiiin, 1867, I, PI. IV.—Murray, 1877, Fig. 2 {fodient; figure useless).—

Haller, 1882, PI. V, Fig. 4 (n'cv)«i«).—Braun, 1883, Figs. 55, 56 {ricinus).—

Railliet, 1886, p. 348 (nVrwas).—Aurivillius, 1886, Figs, a and 6 of 9 ; very

poor.— Berlese, 1888, fasc. XLix, PI. VI {reduvius, 9 dorsum, venter, capituluni

and scutum, etc. ; poor) ; 1889, fasc. lv. No. 16, giving generic charactera

of Ixodes : (J venter and spiracle
; 9 capitulum in ventral aspect, capitulum,

scutum, spiracle ; larva, ventral aspect ; a digit. Outline figures, recognizable

aa ricinus.—Neumann, 1888, Fig. 47.—Canestrini, 1890, PI. XLIII, Figs. 1-1 gr

(/. reduvius) : ^ venter, hypostome ; 9 doreum (fed and unfed), part of

capitulum, digit, etc. (very poor). Figs. 3-3 6 " Phaulixodes rufus (Koch)"

dorsum, digit, hypostome ; scarcely recognizable.—Blauchard, 1890, Figs. 592-

595 (riciiiiis).—Neumann, 1892, Figs. 53-55.—Megnin, 1892, Fig. 4 ; outline

figures of egg, larva, nymph and female, with details all very inaccurate.

—

Mosler and Peiper, 1894, Fig. 110 {ricinus).—Neumann, in Railliet, 1895, Fig.

481 ; reproduced by Salmon and Stiles, 1901, Fig. 222, and by other authors
;

{J venter, capitulum, tarsus 4 and foot. Somewhat schematic {reduvius).—
Gene, in Railliet, 1895, Fig. 480 (9 ovipositing, original figure by Gene).—
Braun, 1895, Figs. 127, 128 {ricinus).—M(5gnin, 1895, figs, worthless, of different

stages.—Osborn, 1896, Fig. 155; poor.—Niles", 1898, PL IV, Figs. 3-6 {ricinus).

—Morgan', 1899, Pis. VII, VIII, Figs. 1-5 (ricmH«).—Neumann, 1899, Fig. 1,

(J 9 digits {reduvius) ; Figs. 2, 3, hypostome and digit of (J and 9 {ovatus), here

reproduced.—Wheler, 1899, pp. 38, 39 (reduvius), various stages, ^, 9i o and

larva, from photographs of mounted and unmounted specimens ; somewhat
too freely retouched.— Lewis, 1900, figures illustrating proce.ss of copulation.

—

Salmon and Stile-s, 1901, coloured Plate XCIII, Figs. 223, 224, 9 (gorged),

much enlarged, dorsum and venter ; PI. XCIV, Figs. 225, 226, 9 cjtpitulum in

ventral aspect, capitulum and scutum, much enlarged (they omit lateral grooves

on scutum).—Kossel, Schiitz, Weber and Miessner, 1903, Pis. I-III, 18

excellent photomicrographs of all stages, with details of structure.—Mohler,

1905, PI. I, Fig.s. 2, 2a, 26 (9 sketchy, coloured).—Nordenskiold, 1905, text-

figures, illastrating anatomy and histology.—Whelor, 1906, Pis. VII, VIII,

reproductions of photographs of (a) mounted specimens ((J and 9 ). P""r ; and

(6) of unmounted {S, 9 dorsum and venter, o and larva ; here reproduced)

;

PI. X, Fig. 38, shows an abnormality: a 9 minus capitulum ; Fig. .36 (cJ and

9 in copula) ; other figures illustrate gorged 9 . '""id 9 ovipositing.—Donitz,

1907, PI. VI, Figs. 34-36, 38, S and 9 capitula, d venter
;
good.—Bank.s,

1908, PL II, Figs. 9, 10, 13 ; PL IX, Fig. 5, brief description of 9 only; figures

relate to 9 a"d are poor.— Bonnet, 1908, p. 254, Figs. 15, 16; poor.—

Nordenskiold, 1908, PLs. XXVI-XXVIII, Text-figs, a and 6; histology, im-

portant.— Nuttall, 1908, Figs 5-7, o, larva, (J, reproduced here.—Blancharti,

1909, p. 91, Figs. 102-105 (after Neumann and Bonnet).—Samson, 1909 a,

PLs. IX-XII, 18 text-figs, (anatomy, hi.stology and biology); 1909b, PL IX,

' Inaccessible, cited by Salmon and Stiles, 1901.
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7 text-figs, (spermatogenesis).—Braun and Liihe, 1910, Figs. 89, 90. Original,

(J venter and $ oapitulum in ventral aspect. Good representations after

drawings liy A. Dampf.

Literature : 1710. Ray, p. 10 {Ridnus caninus).—1746. Linnaeus, p. 480 {Acarus

ricinus).—1758. Linnaeus, p. 615 {Acarxis ricinus, not Ac. reduvius ; latter

confu.sed with Melophagus omnus).— 1778. de Geer, pp. 98, 101 {Acarus

ricinoides, Ac. reduvins ; mechanism of bite described, coitus, etc.).

—

1804.

Hermann, pp. 65, 67 {Cynorhoestes reduvius and C. ricinus). Latreille, p. 51

(/. reduvius)
; p. 156 (/. ricinus)^.— 1805. Fabricius, p. .351 (/. ricinus).—

1807. Chabrier, p. .366 ; lUiger^, p. .370.-1815. Leach, p. 398 (/. megathyreus

on hedgehogs and dogs)
; p. 397 (/. ricinus on dogs).

—

1817. Miiller^, p. 278

(7. ricinus).—1826. von Heyden, p. 610 ; Risso, p. 183 (/. bipunctatus,

Cyn. hcrmanni, Cyn. megathyreus (Leach)).

—

1829. Dumeril, p. 401 (Crotonus

ricinus) ; von Heyden, p. 288.

—

1831. Treviranus, p. 191.

—

1832. Audouin,

p. 420 (/. trabeatm).—lSZL Hahu, p. 62, 0=; Dugfes, p. 20 (/. plumbeus).—

1835-44. Koch, Heft 37, No. 5 {$) H. 5, No. 11 ; H. 37, No. 8 (/. sciuri);

No. 3 (/. fuscus on deer); No. 7 (/. rufus, $, on deer); No. 11 (/. lacertae,

o on Lacerta agilis, Munich).

—

1837. Burmcister, p. 579 (/. marginatus).—
1844. Walckenaer and Gervais, p. 236 ; Gene, pp. 1 et seq., a very valuable

contribution to the biology and structure of ricitms ; the fii-st author to describe

oviposition in ticks.

—

1847. Koch, p. 21 (/. sciuri and /. fuscus) ; p. 20 (/.

ricinus)
; p. 22 (/. lacertae).—1850. von Siebold, p. 546, passages quoted by

Leydig, 1855, p. 468 and Heller, 1858, p. 311 re spermatozoa. Also cited liy

Samson, 1909, p. 216.

—

1855. KiichenmeLster, p. 422 (mere cited description

of $ /. ricinus).—1S57. Kplenati, p. 24.—1858. Milner^, pp. 6, 13.-1859.

Gervais and van Beneden, p. 411.

—

1861. Moquin-Tandon, p. 302. Pagen-

stecher, pp. 1-38, important regarding structure and biology ; figs, often

reproduced since, thus : Glaus, 1887, p. 470, anatomy of body, and Braun,

1906, p. 364, etc.—1863. Gerstaecker^, p. 344.-1864. Gox, ]). 82 (on dogs

and ferrets, but may have been hexagonus).— 1866. Lucas, p. Ivii (7.

pusttdarum).—\^l. Megnin, p. 107.— 1869. Packard^, p. 613.—1870. Verrill-,

p. 118.-1876. Wagner, p. 129, 0.—1877. Murray, p. 191 (/. fodiens);

Ganestrini and Fanzago, pp. 110, 180; Conil, p. 26.

—

1877. Murray, pp. 190,

193 (/. fodiens, vide synonymy); quotes Lucas, 1866, and Megnin, 1867.

—

1878. Couil2, p. 100.-1879. Cobbold, pp. 267, .350.-1880. Haller, p. 38

;

Megnin, p. 127 ; Oudemans, p. xvii ; Taschenberg, p. 151, O.

—

1881. Bertkau,

p. 145 (copulation and oviposition) ; Haller, («), p. 165.

—

1882. Haller, p. .309.

—1883. Braun, pp. 211 et seq.; van Beneden, p. 142, 1 ricinus, penetrating

beneath the skin in man ; thinks ticks do so normally !

—

1885. Johannessen,

p. 401 (effects of bite on man).

—

1886. Railliet, p. 497. Aurivillius, (a), p. 105,

3 figures of J (poor)
; (6), p. 139, same paper as preceding ; tick beneath the

.skin of a fox. Ludwig, p. 612.

—

1888. Neumann, p. 90 ; Berlese, fasc. xlix,

n. 6; Winkler, p. 113 (anatomy).

—

1889. Berlese, figures.

—

1890. Ganestrini,

pp. 474 et seq. ; Blanehard, pp. 324 et seq.—1891. Blanchard, p. 689 (i)enetration

' Most authors after this date refer to the species as either ricinus or reduviuf.

- Cited in bibliography by Salmon and Stiles, 1901, unimportant.
'' The sign denotes that the publication referred to contains nothing worth noting.
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beneath human skin, excision of a 9 ricinus) ; Batelli, pp. 78 et seq. (physiology

of digestion).

—

1892. Nevimiinn, p. 95 ; Megnin, p. 32 ; Efisio', p. 256 ; Janson

and Tokishige', p. 349.-1894. Moslev and Peiper, p. 320; Dolly', p. 1000.—

1895. Braun, p. 257 ; Xeumann, in Raillict, p. 707 (figs.) ; Railliet, p. 706
;

Megnin, p. 364
;
poor description and worse figures.

—

1896. Osborn, p. 262,

brief mention; Oudemans, p. 191; Schneidemiihl, p. 339; Dubreuilh and

Beille, p. 09, O.—1897. Wood and Fitz', p. 346.—1898. Niles\ pp. 29, 45;

\\'eichselbaum, ji. 325.

—

1899. Morgan, p. 129, ; Neumann, p. 116 (/. ovatus

in part), p. 112 (/. reducius) ; W'heler, pp. 38, 49 (biology and structure)
;

Mosso', p. 20; Nuttall, 1899, p. 42, cito.s Dubreuilh, 1838, Desprts, 1867,

and otliere re effects of bite.

—

1900. Kossel and AVeber, relation to redwater

in Finland. Ward, (n), p. 203
;

(b), p. 436. Lewis, p. 383 (copulation observed

and figured.

—

1901. Salmon and Stiles, p. 262 (translation of Neumann)

;

Neumann, p. 281 ; Lewis, p. 154 (mouth-parts) ; Perroncito, p. 562 (effects of

bite).

—

1902. Kossel, pp. 853 et seq., relation to redwater in Finland and

(Jermany ; Wheler, pp. 1-20, biology and structure.

—

1903. Kossel, Schiitz,

Weber and Miessner, pp. 39-50, relation to redwater, structure and biology.

—

1904. Megnin, p. 569.—1905. Nordenskiold, p. 485, figs, (e.xcelleut work upon

the histology) ; Louping 111 and Braxy Committee's Report, pp. 21 et seq., O.

Muhlcr, 190.5, p. 14, O.—1906. Wheler, p. 411 ; Vassal, p. 285, also Martin,

p. 105 (experiments with trypanosome infection : negative) ; Braun, p. 364.

—

1907. Donitz, p. 90 ; Pocock, p. 201 (cites Wheler, 1902).—1908. Nuttall

(figures illustrating a lecture, reproduced here) ; Banks, p. 24, ; Bonnet,

p. 254, 0; Galli-Valerio, p. 611, biology; Nordenskiold, p. 637, histology,

important ; Stockman (reprint, relation to redwater).

—

1909. Samson, {a),

PI). 185-236
;

{h), pp. 486-499 (see under Iconography, Nordenskiold, (a),

\i. 511 (spermatogenesis)
;

(i), p. 30 (development)
;

(c), p. 449 (anatomy

and histology, important)). Blanchard, p. 91. Ashworth, p. 133.

—

1910. Braun

and Liihe, p. 178, O ; Samson, pp. 1 et seq., dissertation, anatomy and biology.

Male (?1. IV, Text-figs. 11.5, 139-142) : average L. 2-45, W. 1-33 mm.».

Body dark red-brown, narrow in front, broadly rounded behind, very

' Cited in bibliography by Salmon and .Stiles, 1901, unimportant.
^ Note regarding measurements : The size of different specimens may vary, thus 6 S B,

comprised in two lots collected in England (N. 933, 934), measured in mm.

—

h. including
pituluni
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convex when gorged. Marginal fold slight, generally of lighter colour

than the scutum. Scutum (average TS x I'l mm.) glossy with very

numerous fine punctations ; cervical grooves very superficial ; lateral

grooves absent, or their commencement faintly indicated. Numerous

fairly long scattered white hairs. Emargination moderate, scapulae

blunt. Venter: genital orifice large, between coxae III; pregenital

plate nearly twice as long as broad ; median plate fairly broad with

rounded sides, anal plate with lateral borders divergent, adanal plates

narrowing posteriorly. Spiracles large, oval, with long axis directed

Fig. 139. /. ricinim <f : venter and dorsum, x 30. Specimen from Coilessan, Scotland.

(N. 933. Nuttall, 1908, Fig. 7, G. H. F.N. del.)

10 X 6-4 mm., by Wheler. Neumann states that the unfed ? measures 4x3 mm., the

gorged ? from 10 x 6 to 11 x 7 mm. Two of the most replete specimens in our collection

measure 10 x 7'5 and 10-5 x 65 mm. respectively. Nymphs, unfed, measure Vo x 1-68 mm.,

when gorged they attain 33 mm. iu length (Wheler, 1899, p. 49).
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forward and macula anterior. Gapitiduni 5U0 ii long ; base trapezoid,

broader in front, slightly convex behind, without cornua. Hypostome

with six or eight marginal teeth, increasing in strength and con-

nected by crenulations, two large basal teeth being directed ventrally.

Palps broad, article 2 as broad as long, impressed dorsaliy, article

3 slightly longer than 2. Legs : long and strong ; coxa I with internal

spine overlapping coxa II, and slight external tooth. A single external

conical tooth on coxae II-IV, the postero-iiiternal angles of coxae II

and III are sub-dentate. Tarsi long, tapering gradually.

Fig. 140. /. ricinus i : capitulum in dorsal and ventral aspects, x 70. Specimen from

Coilessan, Scotland. (N. 933. Original, G. H. F. N. del.)

Fig. 141. I. ricimis i : tarsi 1 and 4 seen in profile, x 33. (N. 930, drawn from balsam-

moDDted specimen. Original, G. H. F. N. del.)

Fig. 142. /. ricimtt : (C) digit x 1.5.5, and (H) hypostome x 100
;
(C) digit x 220, and

(//) Hypostome x 75 of i and S respectively. (Neumann, 1899, Figs. 2, 3,

illustrating the structures in 1. ovatm. We find them identical in I. rictniu.)
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Female (Pis. IV and VII, Text-figs. 142, 143, 144): Body oval,

with numerous short, white hairs; when replete may attain 11 x 7 mm.
Sctitum (IS X 1'15 or r4 x 1'05 mm.) dark brown, sub-pentagonal,

with rounded angles ; emargination slight ; scapulae rather pointed

;

cervical grooves superficial, barely reaching the posterior border ;
lateral

grooves fairly distinct for about half the length of the scutum
;

numerous very fine punctations, especially on the posterior portion.

Fig. 143. I. ricinus ? (partly replete) : dorsum, part of venter, tarsus 4, hypostome

and spiracle. Specimen from Coilessan, Scotland, D. MacKenzie coll., iv. 1905.

(N. 934. Original, G. H. F. N. del.)

Fig. 144. I. ricinus ? : capitulum in dorsal and ventral aspects, x 70. Specimen from

Coilessan, Scotland. (N. 933. Original, G. H. F. N. del.)
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Venter : vulva between coxae IV ; spiracles circular, genital grooves

only slightly divergent, anal grooves rounded in front, parallel behind

anus. Capitulum long (800 fi). Base pentagonal with parallel sides

and concave posterior border; no cornua ; slight auricular ridges on

its ventral surface. Porose areas piriform, the broader end internal,

situated near the posterior border, the interval equal to their lesser

diameter (see Fig. 143, exaggerated in Fig. 144). Palps long, article 2

nearly twice as long as broad, impressed dorsally, article 3 distinctly

shorter than 2, rounded anteriorly. Hypostome long, with sides nearly

parallel, dentition 3
;

3, about ten sharp teeth per file, the external

the stronger. Legs : slender ; coxae as in the </ ; tarsi long, tapering

gradually.

Nymph (PI. IV, Fig. 4, Text-figs. 145, 146): with the charac-

teristics of the ? , except that the lateral angles and the grooves of the

scutum are more pronounced, and the postero-lateral angles of the basis

capituli more pointed. The internal spine on coxa I is short, but

distinct.

Fig. U.5. /. riciiius q : dorsum and venter, x 30. (Niittall, 1908, Fig. 5,

G. H.F.N, del.)
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Fig. 146. /. ricbius o : capitulum in dorsal and ventral aspects, x 70.

G. H.F.N, del.).

(Original,

Larva (PI. IV, Fig. 5, Text-figs. 147, 148): with the essential

characters of the O.

See further under Notes on Biology (p. 294). Our description is

based upon the examination of a large material, collected in different

parts of the world.

Geographical Distribution.

Our collection contains specimens from the following places and

hosts [observations by other authors are added in brackets]

:

EUROPE : Scotland : From Blackaddie, San(^uhar, v. 1908 (N.'

400, 401, 417), j/s $s, from dog, cattle and sheep (R. Bramwell); from

Shelfhill Farm, Hawick, V. 1908 (N. 405), ^s, ?s, from sheep

(J. Murray) ; Mr W. F. Cooper's collection also contains ? s from sheep

at Hawick, IV. 1906 (C. Grieve); from Auchenbrack, Tynron (N. 423),

$s, OS and larvae from sheep, v. 1908 (J. McMonnies) ; from Argyll-

shire (N. 10.54), {/" from sheep, v. 1910 (Captain Leschallus); from

Thornliill, Dumfriesshire (N. 415, 416), from cattle and lambs, v. 1908

(J. R. Wallace); from Goilessan (N. 933), J's, ?s, from sheep, IV. 1905

(D. MacKenzie); from Inverness-shire (N. 355), from 7i<ild cat, IV. 1907.

In Dr J. H. Ashworth's collection, Edinburgh, we found specimens from

dog, Obney Farm, Baukfort, viii. 1904 ; from deer, near Crawford,

X. 1908 ; from luild cat, no locality given ; and from host ?, Perth.

' Numbers following the letter N. refer to specimens as catalogued in our collection in

Cambridge.
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Mr A. E. Shipley has brought us os and larvae for identification which

were found on grouse'. [Mr \V. Evans (l. 1907, p. 35) records this tick

on cows, near Callander, mostly attached to udders and adjacent parts

of legs (sexes in copula, 21 September); os found on head of red-deer

Fig. 147. /. ricinus larva: venter and dorsum, x65. Specimen from Co. Cavan.

(N. 929. NuttaU, 1908, Fig. 6, G.H. F.N. del.).

Fig. 148. 7. ricinus larva : capitulum in dorsal and ventral aspects, x 200. Specimen

from Co. Cavan. (N. 929. Original, G. H. F. N. del.).

' Neumann, 1901, p. 282, states that ricinus larvae have been found on tlie martin, but

does not state the locality.

N. I. 11
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f'roiii Argyllshire (August)
; ? s found under rocks at Oban and Abertoyle

(April)
; ^ near Killin (Det. by Neumann)]. England and Wales :

From Northumberland (N. 1039) ^s, $s, os, on sheep, v. 1905

(J. Hedley); from Huntingdonshire (N. 1037) %s, on cat, III. 1906

(E. C. Burleigh) ; from Grantchester, Cambs. (N. 123) O, 1906 (N. D. F.

Pearce) ; from Longner Hall, Shrewsbury (N. 1036) $ , on young rat,

IV. 1906 (R. F. L. Burton); from Lyndhurst, Hants (N. 656), larva,

on Mustela erminea, vii. 1900 (G. Tate ; ex N. C. Rothschild coll.)

;

from Tavistock, Devonshire (N. 963) (f, ?s, on cattle affected with

piroplasmosis (redwater), i. 1910, and (N. 1041) IV. 1910 (G. H. Gibbings).

[E. G. Wheler, 1899, p. 6, records the species on sheep, at Gowanburu

Farm, N. Tyne Valley, $ s in March, adults and o s being more numerous

in April ; specimens only occasionally found on deer and dogs ; Kossel

and Weber, 1900, found this tick associated with redwater in cattle in

N. Wales.] Ireland: From Sligo (N. 1035) ?s on collie dog, v. 1905

(M. F. Nuttall) ; from Timmer (N. 630) O s on Sciurus vulgans, IV.

1901 (N. C. Rothschild); from Dallyhaise, Co. Cavan (N. 929), unfed

larvae, VII. 1905 (J. W. Steen); (N. 1038) %s, on cattle affected

with piroplasmosis, V. 1905 (A. E. Mettam); (N. 1185) </*, on dog,

Maam Cross, Co. Galway, 1. x. 1910 (G. H. F. Nuttall); Mr W. F.

Cooper's coll. contains (/"s and ?s from Roscommon, viii. 1906. We
determined specimens belonging to the Dublin National Museum as

follows: from Glengariff, v. 1891; Clonbrock, IX. 1897; on cattle,

Lochrea, vi. 1909 ; on cattle, Wexford ; on cattle, Dingle, VI. 1909

;

Limerick, 1898 ; Cuppamore, Co. Limerick, IX. 1895 ; on horse, Stepaside,

Co. Dublin, VI. 1909; on ca^^ie, Cookstown, vi. 1909; Kenmure, 1898;

on dog, Lugan, v. 1907 ; Achill, 1898 ; Glandore, 1895 ; Trillick, Co.

Tyrone ; Crookbaven, 1895 ; Roundstone, Ardagh, Castletown, vi.

1893; Kenmore, VII. 1898; Lough Corrib, 1905. France: [Fairly

common in France, according to Neumann, 1899, p. 115, who records it

from the badger and geiiet, at Nimes (M. Mingaud)]. We have examined

numerous specimens in the collection of Dr H. Brumpt: </", ?s and Os,

taken from hedgehog and deer, Chantilly, IX. and XI. 1909 ; and from

the roe-deer, Halles (Paris), x. 1908. Belgium: (N. 631) ? from

Erinaceus europaeus (E. A. Boulenger, ex N. C. Rothschild coll.).

Holland: [larvae found on il/«s c^ecumomts (Oudemans)]. Germany:
From Kittendorf and Schwandt, Mecklenburg-Schweriu, on various

hosts, as follows: (N. 57) ^, on man, ix. 1905; (N. 769, 770) {/"s, ?s,

on Cervus elaphus, viii. 1909; (N. 771) {/", $,o, on Capreoliis capraea,
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VIII. 1909 ; also (N. 58) iu IX. 1905, all collected by G. H. V. Nuttall

;

and (N. 1182), in ix. 1910 (Count v. Schlieflfen's gamekeeper). From

the same place (N. 1169), ?s, on dogs, vi-vii. 1910, and (N. 1170) on

fox, VI. 1910 (G. V. Oertzen's gamekeeper) ; and from the neighbouring

places: (N. 1183) ?, from horse, at Vossfeld, vii. 1910, and (N. 1184)

? , o, from a dog, &t Rosenow, vii. 1910 (Count v. Schlieffen's game-

keeper). (N. 1124, 1181 and 1186 a) ?s, from Godesberg on Rhine,

on dogs, VI. Vil. and ix. 1910 (Baron v. Rigal's gamekeeper; G. H. F.

Nuttall). [/. lacertae Koch wa.s found on lizards in Germany. Kossel,

Schtitz, Weber and Miessner, 1903, pp. 39-50, observed all stages on

cattle, and demonstrated by e.xperinient that Hcinus conveys redwater

in Germany.] Heligoland : [Neumann, 1899, p. 116, states it was

found on Regulus ignicapiUus and on Strix brachyotus, and os were

taken from Tringa pugnao:, according to G. Haller (Poppe coll.)]. Italy :

[Canestrini, 1890, p. 497, obtained specimens on cattle, dogs, goats and

roe-deer in the Trentino, and on goats and roe-deer in Veneto. He
states that Richiardi found them on Rhinolophus ferrum equinum at

Pisa, and Canestrini found a young ? on Rh. euryale at Pisa. He
found young stages in Trentino, Istria, Veneto and Toscana on Lacerta

niuralis and L. vii'idis. Canestrini and Fanzago, 1877, p. 112, found

many on hunting dogs, and on the goat, roe-deer and wild cat (p. 113,

/. rufus on Cenus dama and p. 114 /. lacertae on lizards)]. Spain:

[Neumann, 1901, p. 282, records its occurrence on lizards of diflerent

species]. Galicia: [Neumann, 1899, p. 116, records its occurrence on

dog, sheep and Myo.vus avellanarius (Bureau of Animal Industry coll.,

Washington, D.C.)]. Albania and Rhodes: [Neumann, 1901, p. 282,

states that {/"s, ? s and O s have been found on lizards : Lacerta agilis,

L. arenicola and L. ^nv^pera)]. Russia: [The Hamburg Museum

contains specimens ((/" and ?) collected by Dickmann in Amur, ac-

cording to Neumann, 1904, p. 452. He also records, 1899, p. 116, a o

from Caucasia in the Megnin collection (now at the Laboratoire de

Parasitologic, Paris)]. Finland: [The prevalence of this species was

established by Kossel and Weber, 1900, in connection with their studies

on redwater in cattle. See also Kossel, 1902, p. 853; Kossel, Schiitz,

Weber and Miessner, 1903, p. 39; Nordenskiold, 1905, p. 485].

To the foregoing list of European hosts we add, on the authority of

Neumann, 1899, p. 115, the cormorant, polecat and mole, no locality

being given.

AFRICA: From Algeria: (N. 998) ^, ?, on dog, Azazea, III. 1910

11—2



156 Genus Ixodes

(G. H. F. Nuttall); (N. 10.53 d) %, on sheep, Hammam-MeskoutiDe,

V. 1910 (P. Deshabert); (N. 1178) ?s, from cattle, Algiers, summer

of 1910 (M. Serve); (in W. F. Cooper's coll.) ?, on cattle, Maison

Carree, II. 1908. [Neumann, 1901, p. 282, reports os and larvae, from

Lacerta ocellata and Tropidosaurus alr/irus. Tunisia (Paris Mus.)

:

Neumann, 1899, p. 116, records specimens from Algeria, collected by

Simon (Paris Mus.).]

ASIA: Transcaucasia: (N. 799) ?s, from Surnabad, viii. 1903,

collected by Dr E. Dschuukowsky, from whose collection we determined

specimens taken in the same place from fox, hare and sheep, x. 1903.

Arabia: [Occurrence on lizards; Neumann, 1901, p. 282]. Japan:

[Occurrence on horse at Akita, aud hare at Saga. Neumann, 1899,

p. 116, and 1904, p. 452].

AMERICA: From California (N. 272) on Felis concolor, xii. 1894

(Gilroy), and (N. 291) on mouse, Palo Alto, III. 1893 (both presented

by Prof. V. L. Kellogg)
;
(in C. G. Hewitt's coll., Ottawa, determined by

us) ? , on man, Vancouver, British Columbia, 1907 (G. W. Boggs).

[Osborn (1896, p. 262) states this species is common on (/round squirrels

in the Mississippi Valley (determined by Marx). Banks (1908, p. 25)

states that the Marx collection in Washington contains specimens

found on sheep in Kansas, and on cattle in Texas. He thinks the

species may have been imported on the hosts, and adds :
" Practically

all of the previous records of this species in this country apply to

/. scapularis or to /. cookei" (species which we degrade to mere

varieties of /. ricinus). Neumann, 1899, p. 116, states that ricinus

occurs in many parts of the United States (Bureau of Animal Industry

coll., Washington, D.C., some perhaps are varieties of ricinus, q.v.) and

mentions New Berne, Baltimore, Pennsylvania, Carolina, Florida, Cali-

fornia, Kansas, Texas, the hosts being Lepus sylvaticus, Felis pardalis,

Bos taurus, opossum, grey fox, panther, and xuild caf]

Ixodes ricinus var. scapularis (Say, 1821).

Fig. 149 (original).

Lit. and Synon.: Ixodes scapularis Say, 1821, pp. 59-82; 1859, pp. 19-22.

Ixodes affinis Neumann, 1899, pp. 120, 121, labelled /. comnumis by G. Marx

(Bureau of Animal Industry coll., Washington, D.C. ; also Neumann coll.),

fidv Banks, 1908, p. 26.



/. ricimis var. scapularis 157

Ixodes scapularis Say, in Banks, 1904, p. 144 (occurrence in Florida); 1908,

pp. 25, 26, PI. IX, Figs. 1, 2 ; PI. II, Fig. 15 ( $ unfed, inaccurate ; sexes

in copula
( ^ attached too far posteriorly), $ venter and capitulum, details

fairly accurate (Fig. 15 very sketchy). Hooker, 1908 a, observed copulation.

Male: (according to Bauks, 1908, p. 2.5) " L. 2 mm. Dark coloured

as in female ; the palpi are very short, second and third joints no longer

than broad ; shield with subparallel sides, densely punctate and very

hairy ; legs and coxae as in the female ; the stigmal plate large and

elongate."

Female (Fig. 149) : Scutum rather moi-e elongate-oval than in the

type, with grooves very faintly marked. Capitulum : base rather

narrower than in the type, with more distinct cornua; porose areas

rounder and nearer together
;
palps somewhat more pointed anteriorly.

Legs : tarsus -t tapering rather more abruptly.

Apparently common in the United States (Florida, Texas, Virginia,

Iowa, N. Carolina, Maryland, Indiana), where it occurs on man, dog,

cattle, and various wild mammals. Neumann's affinis was found by

C. Curtice on Felis pardalis in Costa Rica.

Fig. 149. /. ricimis var. scapularis ? : capitulum and scutum, capitulum in ventral

aspect, coxae, tarsus 4, spiracle, genital and anal grooves (less magnified). From

specimen (N. 718) from Miami, Florida, U.S.A. (ex N. hanks coll. Original,

G. H.F.N, del.).
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We possess specimens (N. 626), (/", $, from Cariacus virginianus,

Craven County, N. Carolina, XI. 1897 (ex N. C. Rothschild coll.), and

(N. 718), %, from Miami, Florida (ex N. Banks coll., presented by

the U. S. Dept. of Agriculture). The collection of C. G. Hewitt,

Ottawa, contains ? specimens (determined by us), taken in Canada

from man, and found by M. Mahafty, vi. 1904, at Bracebridge, Ontario.

Neumann, in describing /. afiiiis, remarks on its similarity to

/. ricinus. Banks gives it specific rank, and points out certain

respects in which it differs from /. ricimis, in some of which we are

unable quite to agree with him. We have very carefully examined

four ? kindly given to us by the U. S. Dept. of Agriculture,

Washington, D.C. and other specimens taken in Craven County,

N. Carolina (Rothschild coll.). The form is certainly very near /.

ricinus, and if found in Europe would be attributed to that species

with little hesitation considering the variation revealed by the review

of a very large number of typical /. ricinus. It seems to us impossible

to accord it iiigher rank than that of a variety of /. ricinus.

Ixodes ricinus var. ovatus (Neumann, 1899).

Lit. etc.: Ixodes ovatm Neumann, 1899, p. 112, Figs. 2,3. It was subsequently

found that the lot de.scribed contained typical ricimts. The fig.s. of the $
and 9 hypostomes and digits as in ricinuK.

Ixodes ovatus Neumann, 1904, p. 452, species maintained fdescription quoted

below).

Ixodes ovatus Neumann, in Dbnitz, 1905, p. 132. Donitz considers the specie.s

probably but a variety of ricinus.

Neumann (1904, p. 4.52) states that ovatus differs from i-icinus in

the following points

:

Male : unknown.

Female : Scutum about as long as broad, cervical grooves very

shallow and long, lateral grooves indicated by a slightly prominent ridge,

parallel to the borders
;
porose areas oval, slightly longer than broad,

converging anteriorly ; coxa I with a very short internal spine, II

unarmed, sharp on its posterior border, III and IV with a small

external tuberosity ; tarsi shorter than in /. ricinus.

Described from two $ found on a horse and a dog at Saga, Japan,

by Yamagnchi. The differences noted only appear to us to be varietal.
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Ixodes ricinus var. californicus (Banks, 1904).

Lit. etc. : Ixodes califomiciis Banks, 1904, p. 369, PI. XLI, Fig. 57 (scutum and

coxae)*; 1908, p. 24, PI. II, Fig. 12 (9 capitulum and scutum).

We have not seen this tick, which appeals, from its description, to

be specifically indistinguishable from /. ricinus. Banks states that

the capitulum of californicus is much narrower, and that the two

forms are separable by the different porose areas, but his description

of the porose areas of californicus precisely applies to our specimens

of ricinus. Moreover, the figures given by Banks do not appear to

us to agree very well with his description. It is undoubtedly very

near to ricimis, and it appears to be only a variety.

Male: (2mm. I.) .similar to /. scapnlan's ^, but sciUuin with more nearly

IMirallel sides. Spiracle nearly circular
;
palps very short ; coxa I with long sharp

posterior spine.

Female : Colour -. Scutum yellowish-brown, legs darker brown, abdomen
yellowish-grey. Scutum 1-2 mm. I., but little longer than broad, somewhat

trapezoidal, lateral "carinae" not distinct, but traceable, many fine punctations.

Abdomen punctate, hairy. Capitulum not nearly as broad as in /. ricinus,

posterior angles acute, porose areas .subtriangular, broader than long, separated by

about their length, the inner edge oblique
;
palps moderate, article 2 slightly longer

than 3, the latter not twice as long as broad. Spiracle nearly circular, rather small,

finely granular. Legs : coxa I with long sharp basal spine, coxae I-IV with minute

tooth at apex behind ; legs rather slender, very hairy ventrally, tarsus 1 fully one

and one-half times the length of the metatarsus, tapering distally ; tarsus 4 but

little longer than metat;irsus, tapering gradually.

Origin : California (Claremont, Santa Clara Co., Santa Cruz Mts., Redwood

Creek, Humboldt Co.). Hosts : grey fox and black-tail deer.

The above description is that given by Banks, rearranged, as far as

possible, in accordance with the method adopted in this work.

2. IXODES NIGRICANS Neumann, 1908.

Fig. 150 (original).

Lit. and Synon. : I.rodcs ohscurus Neumann, 1899, p. 121 (no figure).

I.mides nigricans Neumann, vii, 1908, p. 75. Name given for the reason that

obsciirus was preoccupied (/. obscurus Fabricius, 1805, p. 55, suppressed).

Male : unknown.

' The earlier description by Banks (1904) applies, apparently, to a J and o, when con-

sidered in conjunction with the figure. He states that coxa I has a " black hump '' at the

posteroextemai border, but no {sic) basal spine ; coxae II and III with prominent spine, and

coxa IV with small protuberance at the posteroexternal border. Found on Toxostoma

crittalU, at Claremont, California (Baker). This description does not agree with tlie later

one.
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Female (Fig. 150) : Body short oval, 7x5 mm. Dark brown all over. Senium

oval, borders rounded, 1'3 x I'l mm., glos.sy, dark, with a few hairs ; cervical groove.s

long, barely visible ; many very fine equal punctations. Dorsum bearing many
punctiform prominences, .some still surmounted by a hair. Venter bearing similar

granulations and hairs; vulva facing the last intercoxal space; anal grooves slightly

divergent ; spiracles rounded, small, reddish. Capituluin 1 mm. long, digit ',

hypo.stome thick, tip slightly tapering, 4
i

4 files of 10-11 teeth, diminishing from

outside inward, the external stout, pointed ; the internal blunt, distant from their

mates
;
palps flat, the external border straight, the internal border convex, article 3

as long as 2. Legs of medium length, .slender, bearing long hairs on the ventral

border ; tarsi long, tapering gradually
;
pad almost equals the length of the claws.

Description (Neumann, 1889, p. 121) based on one gorged % from

Funchal, Madeira, collected by K. Kraepelin (Hamburg Museum).

Fig. 150. /. nigricans ? : capitulum and scutum
;
parts of venter, spiracle and tarsus 4.

Drawn from the type. (Hamburg Mus. Original, G. H. F. N. del.

)

Note: Througli the courtesy of Professor Kraepelin we have been

able to examine and figure the type (1 %). I. nigricans apparently

differs from /. ricinus only in (a) the scutum, which is oval (without

lateral angularity) and faintly grooved, and (b) the somewhat smaller

spiracle. A review of a series of undoubted ricimts from a single batch

reveals .scutal variations which, in our opinion, render it quite possible

' Digit 175^ long; dorsal process longitudinally crescentic ; external article with five

successive teeth, the last stout.



/. acuminahfs 161

for nigriccnis to fall within that species, but the opinion of so high an

authority as Professor Neumann leads us for the present to refrain from

referring it to /. ricinus. (From /. 7-tisus, to which Neumann states

that it is allied, it is immediately distinguishal)le by the anal grooves.)

3. IXODES ACUMINATUS Neumann, 1901.

Figs. 151 and 152.

Lit. and Icon. : Neumann, 1901, pp. 287, 288, Fig.*. 7, 8 (here reproduced).

Male : unknown.

Female (Fig. 151), young: Body elongate oval, L. 2 mm., at least

twice as broad (1'2 mm.) toward the posterior third as it is in front,

yellowish red. Scutum longer than broad (T.S x 0"9 mm.), lozenge-

shaped oval, antero-lateral borders subrectilinear, divergent, the portion

bounded by the posterior rounded border forming | of its length

;

eniargination slight : surface glossy, without cervical grooves, the latter

fusing with the origins of the lateral rectilinear grooves, which are

parallel to the borders and end at their posterior curved portion
;
punc-

tations numerous, very fine ; some scattered hairs. Dorsum covered by

long hairs, especially in the posterior portion ; deep marginal grooves

Fit,'. ].'.l. Fig. 1.52.

Fig. 151. /. ucuiiiinaUts ? ; venter. (Neumann, 1901, Fig. 7.)

Fig. 152. /. acumijiatuK ? : //, hypostome, C, digit, 120 fi I. (Neumann, 1901, Fig. 8.)
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ending at the posterior curve of the border ; Venter bearing similar

hairs; vulva facing coxae IV; sexual and anal grooves but slightly

divergent. Spiracles large, whitish, circular. CapitidumO'B mm. long;

dorsal base almost as broad as long ; lateral borders parallel, posterior

border rectilinear, with slight cornua
;

porose areas circular, widely

separated, near to the posterior border ; ventral surface longer than

broad, auricula short, fiat, rounded. (Digit, see Fig. 152 C) Hypostome

(Fig. 1.52 H) lanceolate, very pointed, with 3
j
3 then 2

j

2 rows of sharp

teeth
;
palps long, slender, narrow. Legs long, slender ; coxae broad,

flat, all bearing a short spur at the postero-external angle ; coxa I bears

besides a long slender spine internally. Tarsi long, slender, tapering

gradually
;
pads as long as claws. Gorged female 4 mm. long, 2 mm.

broad, red-brown, the coxae situated close together in the anterior

fourth of the body.

Neumann's description based on 2 %s from Mus af/rorVw.s collected

at Genoa by C. Parona (Neumann coll., Toulouse).

4. IXODES DENTATUS Marx, 1899.

Figs. 1.53, 154.

Lit. and Icon. : Neumann, 1899, p. 119, Figs. 4 and .5 (reproduced).

Ward (x. 1900, brief mention only on p. 204).

Banks, 1908, p. 28 ; PI. IV, Fig. 6 ( ? capitulum, scutum, coxae), PI. IX, Fig. .3

( 9 gorged, capitulum and scutum) ; inaccurate, since the two sets of figures

completely disagree.

Male : unknown.

Female : Body oval, L. G2 mm., W. 3"5 mm. [? replete], broad,

blackish brown. Scutum oval, scarcely longer (1 mm.) than broad, with

sides rounded, posterior angle broad ; cervical and lateral grooves well

defined, the latter straight, almost united behind to the cervical grooves
;

many large punctations, especially abundant behind. Dorsum shagreened,

with numerous punctations, each of which may bear a very short hair

;

grooves normal. Venter shagreened like the dorsum. Vulva facing

coxae IV ; sexual grooves very divergent. Anus toward the posterior

third; anal grooves long, divergent. Spiracles small, rounded, in front

of one-half the body length. Capitulum (Fig. 153) with dorsal base

rectangular, slightly broader than long
;
porose areas small, far apart

;

auricula forming a retrograde tooth. Chelicera ? Hypostome lanceo-

late, 4
i

4. Palps with article 2 slightly longer than 3. Legs short,

maroon-brown. Coxae (Fig. 154) close together, not occup^'ing the

II
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anterior quarter of tlie body length ; coxa I bears a long retrograde spur

at the internal angle ; all the coxae bear a spiniform process at the

postero-external angle. Tarsi medium, tapering gradually
;
pads almost

equal to the claws in length.

The above description, from Neumann, is based on drawings by

ilarx, and a ?, labelled by him Ixodes dentatus, found on the rabbit

(Smithsonian Institution, Washington, D.C.).

Fig. 133. V\'A- I'A.

Figs. 153, 154. /. ilenttitus % : capitulum in ventral aspect, coxae and tiochauteis I-IV.

(Neumann, 1899, Figs. 4 and 5, G. Marx del.).

5. IXODES DIVERSIFOSSUS Neumann, 1899.

Lit. : Ixodes dirersifoxsm Neumauu, 1899, pp. 13(i, 137 (uo figure).

Bank.s, 1908, p. 27, PI. Ill, Figs. 12, 14 (9 capitulum, scutum, spiracle, coxae I

and II, tarsus 1): not reproduced, a.s wo do not trust their accuracy.

Male : unknown.

Female : Body oval, reddish yellow, 7) x 2'5 mm.
\J.

partly gorged].

Scutunt oval, 1"3 x I'l mm., with rounded borders, glossy, maroon-

brown ; cervical grooves long, superficial ; lateral grooves well marked,

straight, attaining the posterior bonier ; man)' punctations, large on

the lateral and posterior borders, very fine elsewhere. Dorsum

glabrous or nearly so, traversed by a marginal groove, very distant

from the lateral and posterior borders, where it leaves a margin

almost equal to one-quarter of the whole width. Venter : vulva

facing the last intercoxal space. Anal grooves parallel, of medium

length, reunited in an arc of a circle in front. Spiracles circular,

large, whitish. Capitulum with base broader than long, with pointed

cornua; porose areas rounded, small, far apart; auricula forming a



164 Genus Ixodes

retrograde spine. Chelicera ? Hypostorae 2
;

2 or 3
|
3, the marginal

teeth stout. Palps long ; article 1 with a short retrograde point ven-

trally, article 2 scarcely longer than 3. Legs long, brown ; spurs on

coxa I, the internal very long ; a simple pointed prominence at the

postero-external angle of coxae II-IV. Tarsi long, tapering gradually.

Description, by Neumann, based on 2 ?s (mutilated) collected by

Hassall from Procyonlotor, from New Mexico (Smithsonian Institution).

6. IXODES MINOR Neumann, 1902.

Figs. 15.5-159 (Figs. 156-159 original).

Lit. and Icon.: Neumann, 1902, pp. 109-111, Fig. 1 (reproduced).

Male (Figs. 155-158): Body : L. 1-45, W. O'S mm. at the posterior

third, maroon-brown. Scutum convex, glossy, marginal fold very narrow

with deep marginal groove ; cervical grooves narrow, superficial,

diverging and extending to about the middle of its length
;
punctations

numerous, deep, uniform ; hairs whitish, lying flat, scattered. Venter :

sexual orifice broad, between coxae III ; median plate longer than wide,

pentagonal, with numerous large punctations ; anal plate smooth, narrow

anteriorly, broad posteriorly, with sides diverging considerably ; adanal

shields trapezoid, slightly broader anteriorly, with fine punctations; long

Fig. 155. Fig. 156.

Fig. 155. /. minor j : venter. (Neumann, 1902, Fig. 1.)

Fig. 156. I. minor s : venter (L. 1-73 mm.), from tlie type mounted in balsam.

(Neumann coll. Original. G. H. F. N. del.)
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hairs fairly abundant over the whole ventral surface. Spii-acles large,

slightly oval. Capitulum (Fig. 157) long (0-45 mm.), with base about as

broad as long, subrectangular, sides rounded, cornua very prominent.

Hypostome (Fig. 158) long, slightly lanceolate, on each border two rows

of 8 stout teeth, the internal connected ventrally by sinuous i-idges.

Palps relatively long, articles 2 and 3 of the same length. Legs relatively

long ; coxa I bearing a short pointed spur at the postero-internal angle,

a bhniter, shorter spur at the postero-external angle ; coxae II-IV

with a short spine toward the middle of the posterior border. Tarsi long,

tapering gradually.

Fig. 157. Fig. 158.

Fig. 157. /. minor i : base of capitulum, showing cornua. Drawn from the same

specimen as Fig. 156. (Seale = 0'25 mm. Original, G. H.F.N, del.)

Fig. 158. /. minor <f : hypostome, drawn from the same specimen as Fig. 156. (Scale=
0-2 mm. Original, G. H.F.N, del.)

Female (gorged, Fig. 159) : Body elongated oval, L. 5, W. 2"5 mm.,

broadest at the posterior third, yellowish brown. Scutum oval, much

longer than broad (1"3' x 07 mm.), with curved contours, emargination

slight ; cervical grooves superficial, almost obliterated anteriorly, very

divergent posteriorly and extending to about the posterior third ; lateral

grooves faintly indicated by the marginal prominence
;

punctations

numerous, uniform towards the posterior third and at the sides, finer and

rarer in the middle ; surface glossy, smooth, dark brown. Dorsum with

scattered hairs, numerous punctations; three posterior superficial grooves.

Ventei- with similar punctations and hairs: vulva small, opposite

coxae IV; anal gi-ooves diverging, ogival in front of the anus. Spiracles

' Neumann gives the length of the ? scutum as 110 mm., which is probably a

misprint. He has kindly lent us the types, now mounted as microscopic preparations,

and, as far as their present condition permits, we have corroborated his description.
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small, circular, brown. Capitulum long (0'8 mm.); dorsal base subtriau-

gular, with very prominent cornua
;
porose areas large, circular, separated

by a space equal to their diameter; auricula forming a prominent

horn. (Digit'.) Hypostome (absent, but probably sharply lanceolate as

in /. acuminatus). Palps long, slender, narrow ; the first article slightly

prominent externally on the ventral surface, the second slightly longer

than the third. Legs close together anteriorly, similar to those of </",

relatively slenderer.

Neumann's description is based on a J' and a % found copulating

upon Hesperontys sp. ? (Muridae) in Guatemala by J. Rodriguez.

Fig. 159. I. minor j : capitulum in dorsal and ventral aspects, spiracle, tarsus 4, scutum

and coxae. N. B. The dotted lines on the scutum indicate the lateral and cervical

grooves as described by Neumann ; they are invisible in the mounted specimen of the

type. (Neumann coll. Original, G. H. F. N. del.)

7. IXODES BOLIVIENSIS Neumann, 1904.

Fig. 160 (original).

Lit. : Neumann, 1904, pp. 457, 458 (no figure).

Male (Fig. 160): Body oval, broader posteriorly, L. 16, W. I'l mm.
Scutum convex, reddish brown, marginal fold narrow ; cervical grooves

almost obsolete ; lateral grooves absent ; two groups of deep punctations :

one group tracing a pseudo-scutum, the other group on a median circle

towards the posterior third, elsewhere almost obsolete ; a few rather long

sparse hairs. Venter reddish browu, with long hairs, especially lateral

' Digit, slender, 100 /j. long ; dorsal process crescentic, longitudinal and with retrograde

points, external article with five teeth, larger and more separated proceeding toward the

base (as in /. acmninatti.t).
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to the geuital grooves ; median shield with deep punctatious, aual shield

a truncated oval, longer than wiiie, with sides curved and diverging

;

adanal shield narrower posteriorly than anteriorly. Spiracles large, short

oval, whitish. Capitulum o2o fi long; the base slightly broader than

long and broader anteriorly on the dorsal sui-face ; its posterior border

rectilinear ; auriculae forming slight prominences. Hypostome long and

broad, with lateral teeth united by transverse serrated ridges. Palps

broad, flat, articles II and III of the same length. Legs long. Coxa I

with two parallel spurs, the internal very long, the external short ; two

flat spurs, short and separated, on coxae II and III ; a single external

conical spur on coxa IV. Tarsi long, tapering gradually.

Fig. IttO. /. holiviensis <f (type): dorsum and venter, hypostome, spiracle and tarsus 4.

(Original, G. H.F.N, del.)

Female (Fig. 161): Body oval, sides rounded, L. 2*6, W. \d mm.

[partly fed], yellowish brown, the capitulum, scutum and legs maroon-

brown. Scutum oval, sides convex, longer than broad (To x 1"2 mm.);

cervical grooves almost obsolete ; lateral grooves represented by a

slightly visible depression ; fine punctations, mostly peripheral, a few

hairs mostly on the sides ; scapulae sharp and prominent. Dorsum

with marginal grooves and some hairs. Venter with hairs scarcely more

abundant ; vulva between coxae IV ; anal grooves slightly diverging,

rounded in front. Spiracles large, circular, whitish. Capitulum 07 mm.

long ; base broader than long, with parallel sides, with slight cornua

;
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porose areas small, slightly broader than long, interval equal to their

long diameter ; auriculae prominent, slightly diverging, uncate. Hypo-

stome (?). Palps long, broad, flat, the articles 2 and 3, almost equal.

Fig. llil. /. holiviensis i (type): capitulum and scutum; part of venter; spiracle.

(Original, G. H.F.N, del.)

Fig. 162. /. boliviensis o (type, unfed) : dorsum, part of venter, tarsu-s 4. Same
origin as i and ? in Figs. 160, 161. (Original. G. H. F. N. del.)
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Legs : Coxa I with two parallel spurs, the internal very long, the ex-

ternal short ; a small external tuberosity on coxae II-IV. Tarsi ?

Nymph (Fig. 162) : Body oval, I'l nun. long. Capitidum very long

(0"63 mm.); with narrow palps, cultriform ; hypostome long, narrow,

lanceolate, dentition 2
|

2. Legs long ; coxa I with a stout internal spur,

coxae II-IV as in $ ; tarsi long, naiTOW, tapering gradually.

Described from a </•, a mutilated ? and a o, found on Icticyon

(Speothos) venaticus (Canidae), at Charuplaya, Bolivia, 27. vi. 1901

(N. C. Rothschild coll., now in Neumann coll.. No. 1251).

8. IXODES FUSCIPES Koch, 1844.

Figs. 163 and 164 (original).

Lit. etc. : Lwdes fmcipes Koch, C. L., 1844, p. 233 ; 1847, p. 106, PI. XXI,
Fig. 80, ?.

Ixodes spinosus Neumauu, 1899, pp. 146, 147 (no figure). Neumann, 1901,

pp. 288, 289, identified /. spinosus with /. fuscipes after examining the

type.

Male : unknown.

Female (Figs. 163, 164) : Body short oval, broadly rounded behind,

4"8 X 2'4 mm., yellowish or redilish yellow. Scutum rounded, at least as

broad (r4 mm.) as long; glossy, dark brown in front and on the sides,

Fig. 163. Fig. 164.

Fig. 16b. /. fuscipes ? : capitulum and scutum ; capitulum in ventral aspect, coxae,

spiracle and tarsus 4. Found on Dasyprocta aguti. (Neumann coll. 750. Original,

G. H.F.N, del.)

Fig. 164. /. fuicipea ? : capitulum (mutilated) and scutum, coxae and part of capitulum,

showing auricula. (Sketch from specimen in British Mus. Original, C. W. del.)

.N. I. 12
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brownish yellow between the cervical grooves; the latter shallow,

attaining the posterior quarter; lateral grooves indicated by straight,

nearly parallel raised margins which limit external declivities
;
puncta-

tions deep, equal, numerous, absent on the cervical gi'ooves, and anterior

border. Dorsum almost glabrous, showing a trace of a marginal groove.

Venter with more numerous hairs. Vulva between coxae IV ; sexual

grooves but slightly curved, diverging little. Anus rather near the

posterior border; anal grooves parallel. Spiracles large, rounded,

whitish, situated about midway along the body-length. Capitulum

long (0"9 mm.) ; base almost as broad as long, pentagonal ; slight

cornua, the anterior border narrowed, porose areas small, far apart

;

auricula forming a horn-like protrusion. Hypostome narrow, pointed in

front, bearing 3 1 3 files of 13-14 teeth, decreasing inward in each

transverse row, the internal files much separated from each other,

especially behind.' Palps long, narrow, article 1 prolonged into a ventral

retrograde spine ; article 2 longer than 3. Legs long. Coxae bear

some long hairs ; a moderate protuberance at the postero-external

angle ; a long spine at the postero-internal angle of coxae I. Tarsi

long on pairs I and IV, of ordinary size on pairs II and III, with

almost parallel borders ; the dorsal border abruptly tapering near the

extremity
;
pads large, as long as the claws.

Nymph : Body short oval, L. 1'8, W. 1*5 mm., whitish. Scutum of

the same form as in ? ; cervical and lateral grooves clearly defined.

Capitulum 0'7 mm. long, similar to that of ? ; base broader in front

than behind ; no ventral spine on the first palpal article. Legs similar
;

the spine on coxa I shorter.

Larva : short oval, L. 1 mm. Scutum broader than long. Capitulum

similar to that of O, hypostome less pointed ; spine on coxa I shorter.

Neumann described this species as Ixodes spi7iosus from 4 $s, 7 os

and 3 larvae collected by Goeldi in Brazil from Dasyprocta aguti.

Subsequent examination of Koch's type o( I.fuscipes (1 J from Brazil)

convinced him that the two species were identical. He has kindly lent

us a J from Goeldi's collection, and the above description has been

altered in a few unimportant respects from that of Neumann of

the $ of /. spinosus as the result of our study of this specimen.

(Fig. 163). We have also examined an older J in the British Museum,

attributed by Neumann, probably correctly, to the same species, but it

has a distinctly longer scutum (Fig. 164). This specimen was found on

Felis pardalis, at Panama (Watson coll.).

' The dentition of the hypostome shown in Fig. 163 differs from that here described
;

the structure is doubtless variable.
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9. IXODES SCULPTUS Neumann, 1904.

Lit.: Neumann, 1904, p. 462 (no tigtu'c).

Banks, 1908, p. 30, PI. IV, Figs. 7 and 9 (9 capitulum, scutum, coxae); not

reproduced.

Male : unknown.

Female : Body oval, narrower anteriorly, brownish, L. 2, W. 1'3 mm.
[? unfed]. Scutum as long as broad (1 mm.), subcircular ; cervical grooves

superficial throughout almost their whole length, deep at their anterior

origin; whence the lateral grooves start, these latter deep, limited

externally by a prominent ridge, which extends almost to the posterior

border; numerous punctatious, uniform, medium. Dorsum shows a

deep complete marginal groove and numerous hairs. Venter with

similar hairs ; vulva narrow, between coxae III
;

genital grooves

diverging, anal grooves ogival anteriorly; with sides almost parallel;

spiracles brownish, circular. Capitulum medium (600 /t), with mitre-

shaped base, with prominent cornua
;

porose areas large, deep, oval,

scarcely longer than wide, close together. Hypostome narrow, lanceolate,

dentition 2 2. Palps with second article almost twice as long as the

third. Legs stout and strong. Co.xa I with internal spur, long, stout,

covering a part of coxa II ; a short spur at the postero-external angle

of all the coxae ; tarsi short, broad, without dorsal protuberance, but

tapering abruptly.

Description (from Neumann) from a specimen found with a ?

/. ricinus (L.), from the Santa Cruz Mountains, California (G. Marx

coll., Smithsonian Inst., Washington, D.C.). Banks, 190S, p. 31, states

that he has seen ? specimens, differing but slightly from the type,

found on the rock squirrel at Del Rio, Texas (Bishopp).

10. IXODES SPINICOXALIS Neumann, 1899.

Figs. 1G.5 (original) and 166 (Nn.).

Lit. and Icon. : Neumann, 1899, pp. 12.3, 124, Fig. 6 (reproduced).

Male : unknown.

Female (Fig. 165): Body oval, capitulum, scutum and legs

maroon-brown. Scutum oval, with rounded borders, 1'7 x 1"5 mm.,

glossy, dark on the sides, lighter in the median field ; cervical grooves

superficial, almost attaining the posterior border; punctations deep,

subequal, distant, more crowded on the borders, where some whitish

hairs may occur. Dorsum : grooves but slightly pronounced ; whitish

scattered hairs, mostly on the sides. Venter: many hairs; vulva on

12—2
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a line with the posterior bolder of coxae IV. Sexual grooves uniting

in front of the vulva, straight and divergent. Anus not far from the

posterior border ; anal grooves almost parallel. Spiracles large, circular,

whitish, equidistant from the vulva and anus. Cajntulum long (1 mm.),

with dark brown base, the appendages brown-red. Base about as

broad as long, subtriangular
;

porose areas large ; auricula forming

a flattened retrograde tuberosity. (Digit'.) Hypostome (Fig. 166)

narrow, lanceolate, long, 4| 4 then 3
|

3 files of 9-10 teeth, the external

very stout, the median less so ; the internal narrow, long and blunt.

Palps long, broad, flat ; article 3 almost as long as 2. Ler/s large, stout,

the two last articles of pair 4 extending beyond the posterior border of

the body, brown, except the distal extremity of the intermediary articles,

which is white ; short hairs on all the articles. Coxae large, contiguous
;

coxa I bears a long spine at the postero-internal angle; a very short

spiniform prominence at each of the posterior angles of all the coxae.

The movable articles are slightly larger distally. Tarsus 1 long, almost

as long as articles 4 and 5 combined, tapering abruptly at the distal

pseudo-articulation ; tarsus 4 shorter, tapering abruptly
;

pad two-

thirds the length of the claws.

Description based on 4 $s found on Mustela jlavigula in Sumatra by

H. 0. Forbes (British Museum).

Fig. 165. Fig. 166.

Fig. 165. I. spinicoxalis $ : oapitulum (mutilated) and scutum, coxae and part of basis

oapituli. (Sketch from the type in the British Mus. Original, C. W. del.

)

Fig. 166. I. spinicoxalis ? : hypostome x 115. (Neumann, 1899, Fig. 6.)

' Digit 160^ long; dorsal process elongate, parallel to digit, crescentic, with two

retrograde points ; external article large, longer than half the digit, with six or seven

teeth, the 3-4 anterior ones small, equal, the three others increasing in size, the basal

very stout. I
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11. IXODES MARXI Banks, 1908.

Fig. 1G7 (original).

Lit. etc. : Banks, 1908, p. .32, PI. IX, Fig. 8 (? dorsum, G. Marx del.), PI. Ill,

Fig. 10 ( 9 capituluru, scutum and coxae ; Banks del.).

Male : unknown.

Female (Fig. 167): Scutum (1-2 x 0-9 mm.), longer than broad,

broadest rather in front of the middle (but not so anteriorly as in

/. canisuga); cervical grooves broad and very shallow, only visible for

about half the scutal length; no lateral grooves; scapulae rather

rugose ; scapular angles sharp ;
emargination moderate ; a few fine,

shallow punctations on the median area of the scutum. Venter: vulva

between coxae III ; anal grooves very ogival in front, the sides long,

straight, slightly diverging, much nearer together than in /. canisuga
;

spiracle very small, circular. Capitulum : base subtriangular, concave

posteriorly, with slight coruua, porose areas ill-detined, subcircular, far

apart, and far from lateral border ; slight laterally projecting auriculae,

ventral surface of basis capituli flat
;
palps of medium length, rather

narrow, article 2 rather longer than article 3, article 3 somewhat pointed

anteriorly ; hypostome short, narrow, lanceolate, 2 1 2, the outer teeth

much the stronger, about 6 teeth per file. Legs like those of /. canisuga,

but all the articles shorter; coxa I with slight internal spur, coxae

II-IV unarmed ; tarsi tapering abruptly, almost humped.

:3=^::^

Fig. 107. /. marxi * : capitulum and scutum, ventral aspect of capitulum with coxae,

tarsus 4, spiracle, genital and anal grooves. From specimen kindly loaned by Dr

L. 0. Howard, Government Entomologist, Washington, D.C., U.S.A. (Original,

O. H.F.N, del.)
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Described from a % ' found on a squirrel, District of Columbia,

U.S.A., kindly loaned by the U.S. Department of Agriculture, being

one of the specimens doubtfully attributed by Neumann to /. hexagonus

var. inchoatus (=/. canisugd). It is somewhat allied to /. canisuga,

but can easily be distinguished from it by the different shape of the

basis capituli, the more posterior position of the lateral angles of the

scutum, the very small spiracles, and other minor characteristics.

This species occurs in Canada and the United States, having been

found, according to Banks, on the red squirrel in Guelph, Ontario,

Canada; Salineville and Waseon, Ohio; Portland, Michigan; Ithaca,

New York; District of Columbia; and on the fox in Denver, Colorado.

12. IXODES PRATTI Banks, 1908.

Fig. 168 (original).

Lit. and Icon. : Banks, N., 1908, pp. 27, 28, PI. IV, Figs. 1, 3-5.

Male: (according to Banks, 1908, p. 28) " L. 2 ram. Body very

slender, more than twice as long as broad, dark brown, and very hairy

;

a deeply irapres.sed lateral and posterior groove ; surface densely

punctate. Capitulura not broader behind than long in middle, sides

parallel, posterior angles not prolonged
;

palpi short, but longer than

width of capitulum, the third joint a little longer than broad, legs

rather short, co.xae I with a very long, slender spine behind, II with

Fig. 168. I. pratti ? : capitulum and scutum ; capitulum iu ventral aspect, tarsus 4

(claws missing in specimen), spiracle, coxae. Specimen from Death Valley, California,

determined by N. Banks. Eeceived from U.S. Dept. of Agricult. (N. 716. Original,

G. H.F.N, del.)

' The tube containing the specimen also contained three labels bearing the inscriptions :

(1) No. 47-3, Ixfdes americaiius Marx, Squirrel, D.C. (Marx, coll.)
; (2) Ixodes hexagonus

var. inchoata Neumann (Nn. det.) ; (3) Ixodes mnrxi Banks.
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two humps behind, and III with one hump; venter punctate; stigmal

plate twice as long as broad, finely granulate."

Female (Fig. 168): Scutum 1'2 x 11 mm., but slightly longer

than broad, somewhat narrowly roiiniletl behind, cervical grooves shallow,

extending rather more than half the length of the scutum, lateral

grooves bounded externally by a prominent dark ridge with a few fine

punctations ; the area beween this ridge and the cervical groove is

strongly pitted with rather large, more or less confluent punctations

;

fine, discrete punctations over the rest of the scutum. Capitulum

:

base broader than long, with .slightly convex sides and fairly strong

cornua slightly curving inwards
;
porose areas piriform, the broader end

internal, interval moderate, no auriculae'. Palps rather short and

broad, article 1 strongly prominent ventrally. Hypostome strong, well

covered with 2
;

2 files of strong teeth, with no median unarmed area.

Venter: vulva facing the second intercoxal space; anal grooves rounded

in front, diverging behind ; spiracle rather small, nearly circular. Legs

:

coxa I with rather strong internal spur and a slight external spur ; a

faint indication of an external spur on coxae II-IV. Tarsus 4 tapering

abruptly.

We have not seen the ^ of this species, and therefore quote the

description given by Banks. The description of the % is from a

specimen (N. 716) presented to us by the U.S. Department of Agri-

culture, Washington, D.C., and taken in Death Valley, California

(? host). Banks records it from Kerrville, Texas ; Sherwood, Texas

(on a prairie dog) : and from Thomomys (a rodent) in Death Valley,

California.

13. IXODES RUBIDUS Neumann, 1901.

Figs. 169 and 170 (original).

Lit. : Neumann, 1901, p. 282 (no figure).

Male : unknown.

Female (Fig. 169; unfed): Scutum 1'4 x 1'3 mm., ovate, broadest

at anterior third, glossy, hairless, convex, with lateral borders folded

down, closely punctate and irregularly pitted ;
the punctations larger

and more confluent in front, discrete and uniform behind. Cervical

grooves long, reaching the pcsterior border, gradually diverging ; no

lateral grooves. Scapulae prominent. Dorsum with deep marginal

grooves, ending where the genital grooves turn over the posterior border

of the body : well-marked furrows in continuation of cervical grooves.

' The preseuce of lar^e auriculae is indicated in Banks' figure, which is very inaccurate.

We have not included the J in our key, Banks' description being insufficient.



176 Genus Ixodes

Venter -. vulva between coxae III
;

genital grooves parallel at first,

curving outwards behind coxae IV, then nearly parallel but slightly

divergent to posterior border. Anal grooves ogival in front of anus.

Spiracle large, nearly circular, with eccentric macula. Capitulum:

(08 mm. I.), base pentagonal, about as broad as long ; cornua indistinct,

posterior border concave
;

porose areas medium, slightly broader than

long, near posterior border, interval almost equal to their length.

Palps medium, article 2 half as long again as article 3, their convex

inner border somevi'hat beaded. Hypostome 2 1 2, about 6 teeth per

file. Legs long, coxa I with long slender internal spine and short

external spur ; a small external spur on coxae II-IV. Tarsi strongly

humped.

Fig. 169. Fig. 170.

Fig. 169. /. rubidus ? (type, unfed) : dorsum, part of venter, spiracle and tarsus 4.

(Neumann, coll. 713. Original, G. H. F. N. del.)

Fig. 170. /. rubidus o (type, partly fed) : capitulum and scutum ; capitulum in ventral

aspect with coxae, spiracle and tarsus 4. Same origin as ? previously figured.

(Original, G. H.F.N, del.)

Nymph (Fig. 170): found in company with this ?, agrees with it

fairly well except that the scutum (06 x O'o mm.) differs in shape ; the

internal spur on coxa I is nearly absent and the basis capituli bears

auriculae.

Our description is based upon the examination of one ? and of

one of three o s collected by A. Dugfes oft" Bassaris astuta at Guanajuato,

Mexico (Types, No. 713 in Neumann coll.).
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14. IXODES HEXAGONUS Leach, 1815.

Figs. 171-177 (original).

Synonymy: 1. Ixodes hexac/anus Leach, 1815, xi, p. 397, on hedgehog.

2. Ixodes autumnalis Leach, 1815, xi, p. 398, on pointer dog'.

3. Ixodes erinacei Audouin, 1832, xxv, p. 415 ($)'•-.

4. Ixodes reduvm-s Audouin, 1832, xxv, p. 422; nee Liune ((J)'.

5. Ixodes crenulalus Koch, 1835-44, Heft 39'.

6. Ixodes vidpis Pagenstecher, 1861, ii, p. 40'''-.

7. Ixodes erinaceus Murray, 1877, p. 190'.

8. Ixodes ricinus Megnin, 1880, p. 129 '.

9. Ixodes sexpunctatus Koch, 1847, p. 22 (nymphs found in Germany), types

examined by Neumann, 1901, p. 283.

10. Ixodes crenulatus Koch, in Berle.se, 1889, fasc. 55, PI. IV, 9 dorsum and

venter.

11. Euixodes hexagonus (Leach) in Bonnet, 1908, p. 255. (/. cam'siiga Johnston,

1849 ; /. cookei Packard, 1869 ; /. cruciarins Fitch, 1872, are listed by

Blanchard, 1909, p. 86, as synonyms ; see our List of condemned species.

We recognize canisnga.)

Iconography : Audouin, 1832, xxv, PI. XIV, Figs. 2, 4.—Koch, 1835-44, Heft xxxix,

Figs. 5, 6 ( 9 /. sexpunctatus) ; Fig.s. 8, 9 ((J $ -^- crenulaitis).— Pagenstecher,

1861, II, PL I, Figs. 12, 13.—Berlese, 1889, fasc. 55, No. 4 (/. crenulatus

V. Synon.) ; 1892, fasc. 61, No. 10
; ? dorsum, venter, capitulum and scutum,

.spiracle and tarsus 4.— Canestrini, 1890, iv, PI. XLIII, Fig. 2 : ? Uirsus 4

and foot 4, poor.—Railliet, 1895, Fig. 484: 5 (gorged), dorsum and venter;

Fig. 478, capitulum (after Delafond) poor (reproduced by Ward, 1900, Fig. 256).

—Neumann, 1893, in Railliet, 2iid edit, fa.sc. 1, Fig. 485 (tarsus 4), same

figure reproduced by Ward, 1900, Fig. 257, and Salmon and Stiles, 1901,

Fig. 229.—Neumann, 1899, Fig. 10 (j? venter) not reproduced, but replaced

by our original figure.—Salmon and Stiles, 1901, Fig. 229, reproduce figures by

Neumann, 1893 (;. supra) and 1899 ; also by Berlese («•. supra).—Wheler, 1899,

various stages figiu-ed, reproductions of photographs of balsam-mounted speci-

mens and details thereof ; much retouched, and of little value
( ? , o and

larva).—Mohler, 1905, PI. II, Figs. 4, 4 a, 4 6 (sketchy, coloured).—Wheler,

1906, PL VIII, Fig. 22, cJ, rough sketch after Neumann, 1899, Fig. 10;

PL VIII, Fig. 20: 9 dorsum, good photograph of opaque object (reproduced).

—

Banks, 1908, PL III, Figs. 11, 13 (? cojcae, capitulum and .scutum), very

inaccurate.—Bonnet, 1908, Figs. 14, 17-20 original, but bad.—Blanchard, 1909,

Figs. 91-93 (from Neumann and Bonnet).

Literature : Some of the authors cited below doubtle.ss refer to /. canisuga, but

their de.scriptions are too vague to be certain. In most cases /. hexagomu is

undoubtedly described, and this is rendered certain by reference to the leono-

' Also included in Synonymy by Neumann, 1899, p. 12!t.

' Also included in Synonymy by Canestrini, 1890, p. 600.
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graphy above given. The small numbers in brackets (2-11) accompanying the

following citations refer to the names under which the authors described the

species in the order given in the Synonymy ; where no number is given the name

/. hexagonus was used.

1815. Leach, p. 397 ; p. 398 (2).—1832. Audouin, p. 415 (3) ; p. 422 (4).—

1835-44. Koch, Heft 39. (5, 9).—1844. Koch, p. 2.34; p. 233 (5, 9);

Walckenaer and Gervais, p. 240
; p. 241 (2) ; p. 242 (3).—1847. Koch, p. 23;

p. 22 (5, 9).— 1859. Gervais and van Beneden, p. 461 (2).

—

1861. Pagenstecher,

p. 40 (6).—1877. Canestrini and Fanzago, p. 184 (5) ; C'onil, p. 28 (6) ; Murray,

p. 190(3).— 1880. Megnin, p. 129(8).—1882. Haller, p. 310(3).—1889. Berle.se,

fasc. 55 ; Wheler.—1890. Canestrini, p. 481
; p. 500 (9).—1891. Batelli, p. 78;

p. 81 (physiology of digestion) p. 98 (3).—1892. Berlese, fasc. L.xi. n. 10, descrip-

tion.—1893. Railliet, p. 709.—1899. Neumann, («) p. 129; (6) p. 464.—1900.
Ward, (a) p. 204

; (6) p. 436 (but a few lines) ; Dubreuilh (occurrence on man).

—

1901. Salmon and Stiles, p. 467.—1904. Neveu-Lemaire, p. 152.—1905. Mohler,

p. 15 (brief inaccurate description).

—

1906. Wheler, p. 412.

—

1907. Hunter and

Hooker, p. 55.

—

1908. Banks, p. 31 ; Bonnet, 255 (11); Levendain (cited by

Blanchard).—1909. Blanchard, p. 86.

Male' (Fig. 171): L. So to 4 mm. (capitulum incl.), W. 2 to

2 5 mm. (Nn.). Body oval, nearly a.s broad in front as behind. Scutum

long oval, marginal fold moderate. Faint, strongly divergent cervical

grooves. No lateral grooves. Three longitudinal posterior furrows (or,

at least, areas devoid of punctations). A pseudo-scutum faintly indicated.

Very numerous punctations. Venter finely punctate. Pregenital plate

Fig. 171. /. hexagomis i : dorsum, venter, spiracle and tarsus 4. Specimen collected

in France by E. Simon, 1896. (Neumann coll. 719. Original, G. H. F. N. del.)

' The male is extremely rare : although we possess hundreds of females we have only

recently come into the po.ssessiou of a male through the courtesy of Professor Neumann.
The specimen is from the same lot as that shown in Fig. 171, and was taken in the Fordt

de la Londe, Seine Inf^rieure. We have recently (7. in. Hill) captured one male in a

hedgehog's nest near Cambridge. There aie no males in the collections of the Museums
in London, Paris and Berlin.
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almost a regular hexagon, preceded by two small plaques behind

coxae I ; median plate very broad ; anal plate ogival ; adaual plates

with nearly parallel sides, but rather broader in front. Spiracle rather

large, rounded. Gapitulum comparatively very small. Base pentagonal,

narrowing posteriorly, slightly broader than long. Palps medium,

articles 2 and 3 nearly eipial in length. Hypostome of the same type

as that oi canisugu (Fig. '10^), but not emarginate, it is bluntly rounded

in front and the crenulations are more distinct and nearly meet in the

middle line. Legs: coxa I with a strong, sharp spine on its internal

border, and a very slight external spur; coxae II-IV with slight

external and internal spur. Tarsi iiumped; pad small.

Female (Figs. 172-175): when gorged may attain 8 x .5 mm.
Scutum {12 X 14, or To x 1"4 mm.) a regular hexagon, except that the

posterior border is convex, broadest in tiie middle, scapulae sharp and

prominent ; cervical grooves faint, wavy, reaching posterior border

;

lateral grooves indicated by a slight ridge on the antero-lateral borders
;

numerous moderate punctations, often confluent in the anterior region;

smaller and discrete in the posterior region ; often a fairly distinct

subcircular depression on either side of the middle of the scutum.

Dorsum : punctations scarcely visible ; numerous short, white hairs.

Venter : vulva between coxae III
;

genital grooves nearly straight,

slightly diverging ; anal grooves ogival, with sides parallel. Spiracle

large, subcircular. Capitalum of medium length ; base rectangular,

nearly twice as broad as long; porose areas pear-shaped, transverse, the

broader end internal, or sometimes oval, interval equal to or less than

their smaller diameter; postero-lateral angles slightly salient (in .some

Fig. 172. /. hexii(innu» 1 : dorsum, venter, spiracle and tarsus 1. Specimen off

Mintella iiiliianA, Tring : F. J. Cox coll., 1908. (N. 668. OriRinftl, G. H.F.N, del.)
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specimens amounting to slight cornua). Palps medium, article 2 slightly

longer than 3 ; article 1 prominent ventrally. Hypostome large, with

strong, equal teeth, 3 1 3 to 2
|
2. Legs as in the (/, except that the

internal spur on coxa I is shorter and directed somewhat more

outwardly.

Fig. 173. /. hexagonug ? : capitulum and scutum, ventral aspect of capitulum with coxae,

tarsus 4, spiracle and anal groove. Specimen from Mijopotamua cni/pu, S. America.

(N. 826. Original, F. M. H. del.)

Fig. 174. /. hexagomis ? : capitulum in dorsal, ventral and lateral aspects. (Original,

G. H. F. N. del.)

Fig. 175. /. hexagonus ? : tarsi 1 and 4, highly magnified, from mounted specimen.

(British origin. Original, G. H. F. N. del.)
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Njrmph (Fig. 176): bears a close resemblance to the ?, but the

inner spur on coxa I is less marked, and the hypostome bears 2 ; 2 files

of 7-8 teeth.

Larva (Fig. 177): resembles the o, but the coxae are unarmed,

co.Kae 1 and II show a slight tuberosity at the postero-internal angle

:

tarsus 4 is less humped. Hypostome 2 2, with fewer teeth per file.

Fig. 176. /. hejcagonm o : capitulum and scutum, coxae and capitulum (ventral aspect),

tarsus 4, spiracle and anal groove. Specimen found with the ? figured above.

(Original, G. H.F.N, del.)

Fig. 177. /. hcxagonux larva : dorsum, venter, tarsus 3 ; hypostome highly magnified.

Drawn from specimen (N. 82) raised in the laboratory, Cambridge, from ? taken in

Northumberland, 1904. (Original, G. H. F. N. del.)
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Geographical Distribution.

Owing to the possible confusion, especially of immature stages, with

other closely allied species, it appears inadvisable to cite the hosts and

localities given by most authors. According to Neumann, 1899, p. 131,

this tick is widely distributed in Europe, and occurs on many species

of animals (mammals and birds).

Our collection contains $s, Os and larvae from the following places

and hosts [observations by other authors are added in scjuare brackets]

:

EUROPE : Scotland : Mr W. Evans' collection in Edinburgh con-

tains OS from the 'polecdt, Ross-shire, Xil. 1907, which we determined.

[Mr Evans (l. 1907, p. 35) has already reported finding this tick (?) on

this host in January, whilst larvae were found on Erinaceus europaeus,

both in Ross-shire (Neumann det.).] England: (N. 404) ?s, os, from

Mustela putorius. Holme, Peterborough, III. 1908 (W. Farren). (N. 60,

446, 599, 918, 1193) from Erinaceus europaeus : ? s, Cambridge, IV. 1897

(N. C. Rothschild); os, Cambridge, vii. 1904 (G. H. F. Nuttall); ?s,

OS, Madingley, near Cambridge, Vil. 1908 (W. A. Harding); $,

Grantchester, near Cambridge, Vill. 1906 (N. D. F. Pearce); os,

Longnor Hall, Leebotwood, Salop, ix. 1910 (R. F. L. Burton).

(N. 1160) Larvae from young C'anis vulpes, Boxworth, Cambs., in. 1900

(N. C. Rothschild). (N. 262) %, from Ganis familiaris, Cambridge,

V. 1907 (G. S. Haynes). (N. 399) ?s, os, from Mustela erminea,

Histon, Cambs., v. 1908 (G. H. F. Nuttall). (N. 1067) ?, from Canis

vxdpes, Boxworth, Hants., i. 1898 (N. C. Rothschild). (N. 600) from

Mustela putorius, Boxworth, iv. 1900 (N. C. Rothschild). In W. F.

Cooper's coll., %, from ferret, Canterbury, Kent, IV. 1908 (Spanton).

From Mustela erminea in the following places: (N. 611) Os and larvae,

Lyndhurst, Hampshire, III. 1901 (G. Tate); (N. 603) Wigginton, Herts.,

V. 1903 (Barrett); (N. 607, 1159) os, Triug, Herts., iv. and IX. 1902;

(N. 602, 610), ?s, OS and larvae, Tring, Herts., v. 1902, and v. 1903;

all received from Hon. N. C. Rothschild. (N. 7) ?, gorged, removed

from a ivoman, Caxton, Cambs., VI. 1905 (Dr Giles, presented by

Dr Wherry); (N. 604) Mustela vulgaris, Tring, Herts., III. 1902

(N. C. Rothschild); (N. 668) ?s, os, from the same host and place,

1908 (F. J. Cox)
;

(N. 128) from Shrewsbury, ix. 1906 (R. F. L.

Burton); (N. 1194) ?, os, Claverdon Leys, Warwick, IX. 1910

(E. G. Wheler); (N. 456, 598, 601) ?s, from Lutra vulgains; no

particulars (N. C. Rothschild and W. A. Harding). Wales : speci-

mens presented by the Hon. N. C. Rothschild from Mustela putoinus,
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Aberystwyth: (N. 746) larvae, viii. 1900; (N. 606) ?s, os, larvae_

XI. 1902; (N. 609) os, xii. 1902. Ireland: (N. 612) ?s, os, from

Mustela evminea, Inisniore, in. 1902 (N. C. Rothschild). Belgium :

(N. 597) from Erinaceus europaeiis (E. A. Bouleuger). Germany :

(N. 1168) ?s, OS, from ferrets, Kittendorf, Meckleuburg-Schwerin,

VI. 1910 (G. V. Oertzen's gamekeeper)
; (N. 608) from Erinaceus

europaeus, Dernburg, IX. 1898 (N. 0. Rothschild); (N. 1186b) ?,

from dof/, Godesberg, vii. 1910 (Banui v. Rigal's gamekeeper). Prance :

We have examined 2 J's and a $ kindly sent to us by Prof Neumann
;

the specimens were collected by Simon, in the Foret de la Londe,

Seine Inferieure. We possess a {/" of this lot. [Italy : Canestrini, 1890,

p. 500, states that it occurs by preference on dogs ; lie has examined

?s from dog, fox and hedgehog in Trentino, Veneto, Liguria and

Toscana. Canestrini, p. 502, records " crenidatus " from Borgotaro and

Trentino, occurring on Meles tamts.^

AFRICA: In W. F. Cooper's coll., %, from wild hour, Algeria, 1908

(S. Williamson).

AMERICA: (N. 284) $, from Sciuriis sp., La Honda, California, li.

1895 (ex V. L. Kellogg coll.). [Banks, 1908, p. 31, records this species

(?s) from sheep, Kansas (Neumann det.) ; from rabbit, Baltimore, Md.

(Neumann det., ex Hassall coll.). He does not refer to his earlier

statement (1904, p. 331) that it occurs in California (Santa Clara

County, Palo Alto and Mt Shasta).] We have 2 ?s from S. America

found ou Myopotainns coypu (ex Rothschild coll., no particulars).

Ixodes hexagonus var. eookei (Packard, 1869).

Syn. : Ixodes eookei Packard, 1 869 a, p. 67.

Ixodes he.vagonus var. longispinosus Neumann, 1901, \). 283.

Ixodes eookei Packard, in Banks, 1908, pp. 28, 29, PI. IX, Figs. 1-5. (Larva,

dorsum; palp of o (smely wrong!); ? capitulum, tarsus 1.) Banks, 1908,

p. 53, moreover, includes the following in his synonymy of /. eoolei.

Ixodes cruciarhts Fitch, 1871, p. 366. Banks, 1904, gives a poor figure (No. 81)

of capitulum, scutum and spiracle.

Ixodes hexagonus in Salmon and Stiles, 1902, p. 467 (not /. hexagonus Leach,

fide Banks).

Female : Coxa I provided with a long spine, which partially overlaps

coxa II. The short spines of coxae II-IV a little shorter than in the

type.

Evidently the N. American form of /. hexAigonus.



184 Genus Ixodes

Neumann examined 43 ^a and 127 $8 from various mammals in

different parts of N. America, and could find no other constant characters

distinguishing them from the type. Banks considers that the porose

areas of the $ are shorter and less triangular than in the type, but in

the specimen we have seen this is not noticeable.

Neumann (1899, p. 130) re-described /. hexagomis, giving it a long

spine on coxa I. Later (1901, p. 283), he divides hexagonus into three

varieties : the type, longispinosus and incJioatus. Banks (1908, p. 32),

points out that inchoatus had already been named canisuga by Johnston

in 1849. We agree with this opinion, but consider the form sufficiently

different from hexagonus to deserve specific rank. There remains the

question of hexagonus var. longispinosus. Banks (1908, p. 29) has

compared Packard's type of /. cookei with Neumann's types of /.

hexagonus var. longispinosus, and finds them identical. Dr L. 0. Howard
has very kindly sent us two alleged ? s of /. cookei from the collection

of Marx, identified by Banks. Unfortunately, the two specimens are

quite clearly of different species, but one of them is no doubt the form

intended. It agrees very closely with the typical European hexagonus,

except for the stronger spine of coxa I, and is certainly no more than

a variety of hexagonus. Banks is, we believe, correct in recognizing its

identity with Neumann's var. longispinosus, but as Packard's /. cookei

has priority, it becomes /. hexagonus var. cookei.

We therefore have :

Ixodes hexagonus Leach.

„ „ var. cookei Packard (Syn. var. longispinosus Neumann).

„ canisuga Johnston (Syn. hexagonus var. inchoatus Nn.).

N.B. We are convinced that the /. hexagonus in many collections

of ticks will prove, on further examination, to be /. canisuga.

Neumann, 1901, p. 283, states that "var. longispinosus" was estab-

lished by him on the basis of '12 (/"s and 113 $ s, found on Lutra, Miistela

vison, sheep, Texas; Sperniophilus; Felis domestica,Msdue; /o.r, Colorado
;

weasel, porcujnne and marmot (Smithsonian Institution and Bur. Animal

Industry, Washington, D.C.).

Banks, 1908, p. 31, states that specimens from the pocket gopher,

Iowa, and Spermophilus, District of Columbia (Hassall coll.), labelled

/. hexagonus by Neumann, are referable to cookei.

We have a ? in our collection (N. 717) from Iowa, U.S.A.

(ex Marx coll., presented by the U.S. Department of Agriculture), and

have determined a ? from a dog, Calabogie, Ontario, for Dr C. G. Hewitt,

Government Entomologist, Ottawa (R. M. Reid coll., v. 1908).
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15. IXODES NITENS Neumann, 1904.

Fig. 178 (original).

Lit. : Xeumaun, 19U4, pp. 459, 460 (no figure).

Male : unknown.

Female : Body short oval, narrower in front, broader towards the

posterior third, brownish, L. 2d to 3'.') mm., W. To to 19 mm. (partly

fed). Scutum oval-lozenge-shaped, with antero-lateral borders almost

straight, slightly emarginate, longer than wide (1 x 08 mm.), scapulae

pointed; glossy; cervical grooves obsolete, lateral grooves faintly

indicated ; some very sparse and very fine punctatious in the anterior

angles. Dorsum bearing a very few short scattered hairs; marginal

groove shallow. Venter almost smooth ; vulva facing coxae IV

;

genital grooves straight and diverging; anal grooves rounded in

front of the anus, scarcely diverging. Spiracles small, oval, whitish.

Capitulum narrow, 750 fi long ; base triangular, posterior border

concave, twice as long as broad dorsally ; auricula forming a flattened

retrogi-adc horn pointing outward at 45^. Porose areas oval, separated,

broader than long. Hypostome long, narrow, sharp, with numerous

anterior denticles, then 3 1 3 followed by 2
j
2 rows of teeth. Palps

long, narrow, cultriform, the second article almost double the third.

Legs : coxa I with two spurs, the internal longer, scarcely reaching

to coxa II ; a very short spur externally on coxae II-IV. Tarsi long,

slender, tapering gradually
;
pad almost as long as claws.

Fig. 178. /. tiilens ? : capitulum (mutilated) and scutum, capitulum in ventral aspect,

part of venter, spiracle, tarsus 4, anal groove. The figures to the left .sketched, thoa»

to the right drawn to scale. (Original, from the type, G. H. F. N. del.)

Nymph: Similar to the $, but genital pore and porose areas

absent.

Our description differs somewhat from Neumann's.

This species is based on two ? s and one o found on Mus macleari at

Christmas Island, Pacific Ocean (N. C. Rothschild coll.). Our figure is

drawn from a type in our possession (N. 360).

N. I. 13
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16. IXODES BICORNIS Neumann, 1906.

Fig. 179.

Lit. and Icon. : Neuraami, 1906, \)\). 196, 197, Fig. 1 (reproduced).

Male : unknown.

Female : Body oval, red-niaroon, 4 x 2"1 mm. (partly fed), broadest

toward the posterior third. Scutum oval, 1"7 x 1"5 mm., dark brown,

glossy, almost smooth, with extremely fine punctations, excepting about

20 large ones along the posterior border: cervical grooves barely visible;

lateral grooves marked by a slightly prominent ridge. Dorsum : very short

hairs near the lateral borders; marginal groove deep, limiting a prominent

fold. Venter bearing long, whitish hairs or else glabrous Vulva between

coxae IV. Anal grooves short, convex, divergent. Spiracles whitish,

circular. Capitulum long (1 mm.); base pentagonal, with sides slightly

diverging in front, cornua slight
;

porose areas circular or sUghtly

elongated transversely, the interval almost equal to their diameter

;

auricula forming a stout spine which is slightly longer than broad.

Hypostome long, narrow, pointed, dentition 4
|

4 followed by 3
|
3. Palps

long (0'85 mm.), narrow, cultriform, article 1 salient ventrall)', article 2

one and one-half times as long as 3. Legs long, maroon-brown, coxa I

with two spurs, the internal longer than the article, and partly covering

Fig. 179. /. bicornis ? ; part of venter; hypostome. (Neumann, 1906, Fig. I.)
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coxa II ; the external spur pointed, slightly longer than broad, almost

parallel to the internal ; a short spur at the postero-external angle of

the other coxae, much reduced on pair IV. Tarsi long, narrow, tapering

obliquely.

Description based on 3 ?s, from Atoyac, State of Guerrero, Mexico :

2 found on Felis onca L., the other on a child. This species, which is

called " CoDchuda" at Atoyac, is considered to inflict "a bite fatal to

children "(A. Duges coll., now in Neumann coll., Toulouse). I. bicornis

is very closely allied to /. fuscipes Koch (/. spinosus Neumann). We
possess (N. 637) 1 % from Felis concolor (ex Rothschild collection;

no further particulars as to origin) which we refer to this species.

Banks (1908, p. 27) may be right in regarding /. bicornis Neumann as

synonymous with /. diversifossiis Neumann, 1899. In the absence of

a figure of 7. diversifossiis, we would point out that the descriptions

difter as follows

:

I. diversifossiis. I. bicornis.

Scutum: 13x1 mm. 17 x lo mm.
Palps: Article 2 scarcely longer Article 2 one and one-half times as

than 3. long as 3.

Hypostome : 2
1
2 or 3

j
3 4,4, followed by 3 !

3.

17. IXODES AURITULUS Neumann, 1904.

Figs. 180 and 181.

Lit., Icon, and Synon. : Lvodes thoracicus Neumann, 1899 ; not I.rodes

f/ioruciciis C. L. Koch, 1844, as de.scribed in Neumann, 1899, p. 149.

/./•«/<.- t/ioraciciis Neumann, 1899, p]!. 149-151, Figs. 22, 24 (reproduced).

l.irid-:< 'juritnlitu Neumann, 1904, p. 450.

Male : unknown.

Female : Body short oval, swollen, 7 x 5'o ram., dark reddish brown,

legs reddish yellow. Scutum oval, with lateral borders almost straight

along their anterior half, r3 x 1 mm., glossy brown in front and

on the sides, yellow between the cervical grooves ; the latter shallow,

almost attaining the posterior border; lateral grooves indicated by abut

slightly prominent thickened border
;
punctations very numerous, very

fine, equal ; short hairs near the lateral and anterior borders. Dorsum

:

grooves normal ; some short hairs. Venter : hairs more numerous.

13-2



188 Genus Ixodes

Vulva facing coxae III. Sexual grooves almost straight, divergent.

Anus rather near the posterior border ; anal grooves parallel. Spiracles

small, rounded, whitish, placed in front of half the body-length. Capit-

ulum of medium length (()'7 mm.) ; base broader than long, trapezoid, the

posterior border straight and blackish, the laterals convergent in front

;

porose areas large, circular; well-marked cornua; auriculae stouter,

closer together than cornua. Chelicera (?). Hypostome (Fig. 181)

rounded or truncated in front, of uniform width, bearing 6
j
6, then 5

|

5

rows of pointed teeth, the external rows longest. Palps: article 1 large,

forming a horn-like protrusion directed forward, concave externally

for the insertion of article 2 ; article 2 longer than 3, from which it

is not clearly separated. Legs medium ; coxae brownish, glossy,

bearing hairs at their posterior border; coxa I small, bifid, the outer

spur .strong ; a short spur on the postero-external angle of coxae II-IV.

A short spur at the posterior distal border of the trochanters. Tarsi

long, narrow ; tarsus 1 scarcely shorter than articles 4 and 5 united,

without apparent pseudo-articulation ; tarsus 4 slightly shorter and

thicker ; all tarsi taper gradually distally
;
pad | the length of claws.

Fig. 180. /. auritulus ? : capitulum and scutum ; V venti'al and D dorsal aspects.

(Neumann, 189i>, Fig. 22.)

Fig. 181. /. aU7-itiihts ? : hypostome, x 05. (Neumann, 1890, Fig. 23.)
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Description based on 4 $s collected at Punta-Arenas, Straits of

Magellan, S. America, by Lebnin, from an undetermined bird (Paris

Museum).

In the British Museum there are 2 $ s, tVom Trupialis militaris, San

Sebastian Settlement, Tierra del Fuego (Crawshay coll., October, 1906).

The better specimen is mutilated, articles 2-4 of the palps being absent.

The sides of the scutum are more angular than in Neumann's figure of

the type, and correspond more to our figure of /. brunneus (Fig. 182).

18. IXODES BRUNNEUS Koch, 1844.

Fig.-;. 182, 18:^.

Lit. etc.: Ivodes brunnem C. L. Ko<li, 1844, p. 23i ; 1847, p. 99, PL XX, Fig. 74

( $ from N. America).

/.codes (ii-isuffus Berle.se, 1890, fasc. i.v, Xo. 'i. Latin do.scriptioii. Figure.s of

dorsum, veuter, capitulum and scutum.

Ixodes frontalis (Panzer), in Neumann, 1899, p. 133, Fig. 11 (reproduced).

Ixodes avisugxis Berlese, in Canestrini, 1890, p. 505.

not Ixodes bifurcatiis Neumann, 1899, p. 122, as stated by Neumann, 1901, p. 347,

in relation to a 9 sjiecimen he subsequently named Denaacentor bifurcatiis

(Neumann, 1904, p. 453).

Ixodes bnmneus Koch, in Neumann, 1904, p. 454, wlio gives description, sent

to bim by Dalil, of the type (1 ? ).

Ixodes ke/loifiji Nuttall and Warburtou, 1907, p. 396, Figs. 6-8 (reproduced).

Ixodes bruiineii.'i Koch, in Banlcs, 1908, p. 26, PI. Ill, Fig. 9 (? capitulum and

scutum ; figures inaccvu'ate).

1. Acarus frontalis Panzer, 1795, fiusc. 59, Fig. 23.

'i Ixodes pari Leach, 1815, p. 399, found on Pants major.

f Ixodes pallipvs Koch, 1835-1844, Heft 39, Fig. 10, found on Hitta etiropaea

(Larva).

1 1xodes stunii Pagenstecher, 1861, p. 40 (Larva).

Note : The foregoing synonymy is doubtful with regard to the names

preceded by (?), but in the.se cases the ticks were found on birds, and

may well have been bninneus. In the absence of any accurate figures, it

is easy to understand the confusion which has arisen regarding this species.

The type, a single ? (Berlin Mu.seum), has been mounted in balsam.

Professor \V. Donitz, who has kindly compared the structures in the

type with specimens we sent him, agrees with us as to the identity of

kelloggi with brunneus. Banks (1908, p. 26), after seeing our figures

of kelloggi, expressed a similar opinion. We agree with Neumann in

degrading a MS»/_7i/.9 to a synonym
; our specimens agree with Neumann's

specimens of " I. frontalis ( Panzer) " NiMiiuaiin, 1899.
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Tlie following description is the one which we gave of kelloggi, with

a few slight additions :

Male : unknown.

Female (fully fed) : Z. 7 to 8, W. 5-2 mm. Body brown, with

numerous white hairs. Scutum (Fig. 182) very long, 1'4 x 1-1 mm.,

somewhat diamond-shaped, with a few conspicuous white hairs ; scapular

angles sharp, no lateral grooves ; cervical grooves well marked but not

deep, slightly converging at first, then diverging to reach the margin

nearly half-way along its postero-lateral border ; several large shallow

punctations, in part confluent, from some of which hairs have fallen.

Venter : with numerous white hairs ; spiracles slightly oval, brown,

macula central ; vulva between coxa III ; anal grooves parallel or

slightly divergent, rather short, terminating far from the posterior

border. Gapitulum (Figs. 182, 183) of medium length (OS mm.); base

triangular, cornua slight
;

porose areas large, transverse, of indefinite

form; palps rather long and narrow, article 2 the longest; blunt auriculae;

ventral base broad and rectangular posteriorly ; hypostome pointed, 3
] 3,

followed by 2
j

2 \ Legs (Fig. 182 B) medium, coxa I with two spurs wide

apart, coxae II-IV with short outer spurs and inner edge trenchant

;

tarsi tapering (as in I, pilosus </, Fig. 217).

Nymph : resembles the $ (Neumann).

Larva : Scutum as broad as long (Neumann).

The species occurs on biids in Europe, Africa and North America.

The type in the Berlin Museum (1 gorged $) was found on Fringilla

albicollis Gmelin, from North America. The larva described by Koch

(1844) as 7. pallipes was found on Sitta coesia by Panzer (1795), and

Leach (1815) found the % on Partis maj(yr. Berlese (1890) states that

he frequently encountered this species on Passerines, fixed to the head

near to the auditory orifices, and in the country about Florence and

Venice on Anthus arhoreus, A. pratensis, Erythacns rubicida, Merula

nigra. Canestrini (1890) possessed two specimens found on Praticola

ruhetra and Emberiza schoeniclus.

The description offrontalishy Neumann (1899) is based on specimens

collected in Corsica on Tardus (E. Simon coll.) ; 3 ? s from Crex pra-

tensis from the Lower Loire (Trouessart coll.), from Saa-icola rubicola

' In Neumann's figure (Fig. 183 of fronttillf, hete reproduced) the dentition ranges

from 4
j
4 to 3 3, 2

I

2. The sliape of the hypostome is different from oius, possibly owing

to pressure of the eoverglass on the specimen. His Fig. C (basis capituH and coxae I) is

obviously drawn from a balsam mount, and consequently somewhat misleading, as such

preparations generally are.
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(Paris Mus.), Turdus aonalaschkae Pallasi, from Baltimore (Bureau of

Auirnal Industry) ; 1 o from a goose in Paris (Trouessart coll.) ; 1 larva

from Turdus merula from Saintes.

Fig. 182. I. brutineus ?: J, capitulum aud scutum, x 20 ; ZJ, coxae I-IV ; C, capitulum

in ventral aspect, x 70. (Nuttall and Warburton, 1908, Figs. G-8 of /. kelloygi.

G. H. F. N. and E. W. del.)

Fig. 183. /. briinneus 9 • A, digit, x220; li, hypostorae, xBO; C, ventral aspect of

basis capituli and coxae I, x 40. (Neumann, 1899, Fig. 11, of /. frontalis (Panzer).

See footnote to p. 190.

)
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We possess, or have examined, females from France : (N. 523) from

Passer riiontanus, St G^nis de Malgoire (Gard), xi. 1908 (A. Hugues

coll.; presented by Hon. N. C. Rothschild); England: (N. 224) from owl,

Cambridge, 1904 (G. S. Graham-Smith) ; California : (N. 279') from

Cyancitta stelleri frontalis, Xil. 1895 (R. C. Snodgrass)
;
(N. 280') from

thrush, Palo Alto, XI. 1895
;
(N. 282) from Pirunga ludoviciana Sunol,

V. 1896
;
(N. 283) from Hahia melanocephala Sunol, v. 1896; from "a

bird'," and from CarpidaciM sp., Palo Alto, V. 1891 (Snodgrass coll., now

in Leland Stanford University coll.). We are indebted to Professor

V. L. Kellogg for the specimens from California.

A specimen {%) has recently reached us from Africa, having been

found on a dove {Haplopelia johnstoni Shelly) at Mlange Mountain,

Nyasaland (5500 ft.), V. 1910, by S. A. Neave (No. 150, Ent.

Committee ; determined by ns).

Banks (1908) records 2 ?s from a tufted tit, Raleigh, North Carolina

(Brimley coll.) ; 1 % from a hermit thrush, Baltimore, Maryland (Hassall

coll.) " this being the specimen named by Neumann Ixodes frmitalis" ;

1 % from a " chipping bird," probably at Amherst, Mass.

Note : Neumann (1899) describes a form which he regards as a

variety, as follows, the same being a young $ specimen found at Toulouse

on Ramphocelus coccineus, from Santa Fe de Bogota (Lacomme coll.)

:

Body 5x3 mm. (capitulum included), reddish brown. Scutum oval,

longer (VQ mm.) than broad, darker reddish brown, glos.sy, with sides

rounded, posterior angle broad ; cervical grooves broad, shallow, only

attaining one-half the length ; lateral grooves indicated by their external

prominence ; slightly curved, attaining the limits of the posterior angle.

Punctations large, very numerous, only absent in front between the

cervical grooves. Surfaces finely shagreened, the dorsal glabrous, the

ventral bearing a few white hairs. Spiracles whitish, in front of half

the body-length. Capitulniu 1 mm. long. (Digit 145 /i long.) The rest

as in the type.

19. IXODES CAVIPALPUS Nutt. and Warb. 1907.

Figs. 1M4-I8(i.

Lit. and Icon. : Nuttall and Warburton, 1907, p. 39(1, Fig.s. 1-5 (reproduced).

' Described by us as I. heUogiji.
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Male { Figs. 184, 185) : L. 19, W. 1"2 mm. Body long-oval (Fig. 184).

Scutum accurately long-oval, broadest in the middle, glossy, hairless
;

marginal fold very narrow in front and gradually broadening posteriorly
;

no lateral grooves ; cervical grooves' and punctations very faint. Venter

brown with long hairs ; sexual orifice between coxae III
;

pregenital

shield longer than broad, narrow in front ; anal grooves slightly

divergent ; anal shields slightly broader in front ; spiracles oval, white.

Cupitulum (Fig. IS-i .4, B) short (O'o mm.), like that of /. ricinus in

general appearance ; basis capituli with median posterior point ventrally

;

hypostome with six well-marked transverse ridges of teeth giving the

effect of dentition 3 3; large basal teeth. (Digit ; see Fig. 18.5 B.)

Legs moderately strong ; coxa I with a slight spur, coxae II-IV

unarmed, but for a very slight tubercle at the external angle of coxa

IV ; tarsi tapering gradually.

A B
Fig. 184. I. cavipalpus i : dorsum ; A and B : capitulum in dorsal and ventral aspects.

(Nuttall and Warburton, 1908, Figs. 1 and 2.)

A B
Fig. 185. I. cavipnlptis : {A) i and ? spiracles, respectively, measuring 370 yii and 270 ;n J.

orientated so that the tick's capitulum was to the left and the dorsum above ; the ?

spiracle shows a slight angularity postero-dorsally. (B) i and ? digits, respectively,

138 /i and 140^ J., viewed from the dorsal surface. (Nuttall and Warburton, 1908,

Fige. 4 and 5.)

' Accentuated in Fig. 184.
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Female (Figs. IS'), 18G), more or less fed: L. 29 to 5, W. 1-8 to

3'3 mm. Body biown, with a few .scattered hairs. Scutum {I. 1'3 to 1"4,

w. 1 to 1'2 mm.) dark brown, long oval with slightly sinuous posterior

border ; cervical grooves shallow, almost reaching the margin ; no lateral

grooves ; numerous fine shallow punctations. Venter brown, with

.scattered hairs, long at the sides ; vulva between coxae IV ; anal grooves

nearly reaching the posterior border and slightly divergent ; spiracles

round, whitish. Capitulum (Fig. 186) fairly long (09 mm.), base tri-

angular, with piriform porose areas far apart
;

palps with article 2

concave externally (whence " cavipalpus ") owing to lateral prominence

proximally ; hypostome long and narrow with a crown of small teeth

followed by dentition 2
|

2. (Digit; see Fig. 185 B.) Legs as in ^, but

coxae I-II close together, III distant from II, and IV more distant from

III ; coxa I pointed, II-IV with straight posterior borders.

Fig. 186. /. cm'ipaljiiis ? : capitulum in {A) dorsal and (B)

and Warburtou, 1908, Fig. 3.)

ventral aspects. (Nuttall

Description based on (N. 245) 2 j/s and 7 $s from a baboon {Cyno-

cephalus bahuin), Kansanshi, N.W. Rhodesia, 1. 1907 (Dr A. Yale Massey)

;

(N. 353) 1 {/ from a native baby, Beuguella Hinterland, Angola, Xll.

1907 (Dr F. Creighton Wellman) ; and (N. 394) c/s, ?s from the last-

named source, 1908.

This species strongly resembles /. pilosus (p. 221), but may be

readily distinguished from it by the anal grooves and the absence of

a lateral groove on the $ scutum.
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20. IXODES ANGUSTUS Neumann, 1899.

Figs. 187-190 (original).

Lit. etc. : Ixodes angvstus Neumann, 1899, p. 1.36 (no figure).

nut /.iW«s aji^riM^H* Neunianu, 1901, p. 284, Fig. 4 (digit of 9). In this paper

Neuuiann re-descril>eti what he took to be anguUus from 2 ^s found on

Dideljiliys (izartti, Buenos Ayres (C. Berg coll.). Banks (1908, i: infra) has

pointed out that this .second description relates to an entirely diS'erent form

which Neumann (1910, p. 30) has since recognized as /. loricatus. In con-

sequence of tliis mistiike Neumann (1910) .suppresses the species angusttis,

but this does not appear to us to be permissible, for the type specimen first

describe*.! (1899) still exists, and is a perfectly distinct species.

Ixtxhs angustus Neumann, in Banks, 1904, p. 331; 1908, p. 29, PI. IV, Fig. 2

( 9 capitulum, scutum, co.\ae and spiracle ; sketchy, but not very inaccurate).

Male' (Fig. 187) : oval, rather narrower in front, broadest in the

middle. Scutum (r4 x 9 nun.) conve.x, marginal fold moderate;

numerous tine, shallow punctations and short white hairs; a rather

well-defined pseudo-.scutum ; cervical grooves shallow, divergent; lateral

grooves indicated by slight marginal ridges on the pseudo-scutum.

Venter : genital orifice opposite the second intercoxal space
;
pregenital

plate of irregular form, short ; median plate sub-trapezoid, longer

than broad, narrower in front ; anal plate with sides very slightly

diverging; adanal plates rhomboidal. Spiracle sub-circular, its ventral

border somewhat pointed. Cupituhnn : base trapezoid, broader in

Fig. 187. /. angustus i : dorsum, venter, spiracle and tarsus 4. From specimen

(N. 1065) found on squirrel, Mt Lehman, British Columbia, S. Hadwen coll.

(Original, G. H. F. N. del.)

' Banks, 1908, p. .SO, appears to have seen the male ; his description covers five lines

and is quite inadequate. The o and larva have not been hitherto figured or described.
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front, punctate
;

palps short, with very convex inner contour and

slightly convex outer contour ; article 2 broader anteriorly than long,

article 3 about equal in length to article 2, article 1 somewhat sharply

prominent ventrally ; hypostome small, armed only on its anterior third

with 3
I

o rather obscure sub-equal teeth, about 4 per file. Leys: coxae

all bidentate, the inner spur of coxa I fairly long and strong; small

internal and external spurs on coxae II-IV, internal spur on IV almost

obsolete. Tarsi moderate, tareus 4 tapering oblitjuely
;
pad long.

Female (Fig. 188) : Body elongate, with numerous fine punctations

and short white hairs. Scutum (1'5 x 1"1 mm. Nn.) much longer than

broad, broadest at the anterior third, where there are distinct lateral

angles ; cervical grooves shallow, long, diverging gradually ; lateral

grooves indicated by straight ridges reaching the border near the

posterior end of the scutum ; numerous small punctations, most evident

posteriorly ; scapular angles very sharp and prominent ; a few scattered

hairs. Vente7-: vulva between coxae III ; anal groove rather ogival in

front, with sides nearly parallel ; spiracle transversely oval. Capitulum :

base triangular dorsally, slightly longer than broad, the posterior border

straight, cornua absent. Porose areas large, of rather indefinite contour,

the interval less than their length. Palps long, article 2 half as long

again as article 3, article 3 rather pointed in front. Hypostome long,

sharply pointed, 2
|

2 then 3 ! 3 sharp teeth. Legs as in the ^, except

that the internal .spine on coxa I is rather shorter and coxae III and IV

are without the internal spurs.

Fig. 188. I. (niguslii.t ? : capitulum and scutum, capitulum in ventral aspect, coxae,

anal groove, spiracle and tarsus 4. Drawn from specimens N. 506 and 991.

(Original, F. M. H. del.)
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Nymph' (Fig. 180): differs remarkably IVom the $ in several

respects. Scutum as broad or broader than long, with lateral angles, and

with lateral grooves not attaining the posterior border. Gapitulum :

base with pointed cornua, and large, laterally projecting aiiricnlae

;

palpal article 1 projecting forward and inward in a long pointed process.

Legs : co.xae resembling those of adults ; tarsi short, slightly humped
distally, where they taper abruptly.

Larva' (Fig. 190) : resembles the O to some extent. Scutum broad,

without lateral grooves, the cervical grooves attaining the posterior

border ; einargination very slight. Gapitulum : base devoid of cornua

and auriculae
;
palpal article 1 projecting forward as in the O, but also

outward and backward vcntrally.

A

Fig. 189. Fig. 100.

Fig. 189. /. aiiijuftus o : capitulum anJ scutum ; capitulum in ventral aspect with

coxae, tarsus 4, anal groove and spiracle. Drawn from specimens (N. 1134) found on

squirrels, Mt Lehman, British Columbia, Canada, 1910 ; S. Hadwen coll. (Original,

G. H. F. N. del.)

Fig. 190. /. anyustus larva ; dorsum and venter, tarsus 3. Same origin as the nymph
in Fig. 189. (N. 1134. Original, G. H. F. N. del.)

Described from 1 (/" (N. 1065) from Sciuj-us kudsonius dvuglasi^

Mt. Lehman, British Columbia, Canada (S. Hadwen coll., ill. 1910), and

several $s found on the same host and in the same locality (T. Bowhill,

XII. 1908, and S. Hadwen, XII. 1909 and IX. 1910, N. 506, 991, etc.).

Mr S. Hadwen has .sent us (N. 1195) a (/" and ? which copulated in

confinement, the (/" having been taken on Lepus dalli and the % on the

' Were it not for the kindness of S. Hadwen, D.V.Sci., who has raised this tick

through the various stages and sent us the specimens he has raised, wo should not have

been in a position to associate the nymphal and larval form with the adults. It is true

that Dr Hadwen had found the immature forms on the same hosts with the adults, but

they differ so much from tlic latter that we could not refer them to angustus on the

strength of their structure.



198 Oeiius Ixodes

squirrel aforementioned, VIII. ]910. We have also received a ?

(N. 678) from Tamius townsendi, Chilliwack, British Columbia

(III. 1900, N. C. Rothschild coll.), a ? (N. 284) from Sciurus sp.. La Honda,

California (il. 1895, V. L. Kellogg coll.), a ? (N. 715) from ? host, Glacier

Bay, Alaska, IV. 1909 (gift of the U.S. Department of Agriculture), and

finally a ? from " a mouse, Jeffrey, N.B., C. H. McNutt, X. 1908" (sent to

us by C. G. Hewitt, Ottavt'a, Canada, for identification). Neumann (1899)

first described the species from 1 ? (mutilated, without complete

capitulum and legs) from Neotoma occidentalis, Shoshone Falls, Idaho

(coll. Bureau of Animal Industry, Washington, D.C.). Banks (1904)

records 2 $ s " from Siskiyou County, California, also received from

Massett, British Columbia."

See further under Notes on Biology (p. 315).

21. IXODES CALEDONICUS NuttaU, 1910.

Figs. 191-193.

Lit. and Icon. : Nuttall, xii. 1910, pp. 408-411, Fig.s. 1-3 (reproduced).

Male : unknown.

Female (gorged) : Body 7'8 x 4 mm., oblong, with sides almost

parallel, posterior border broadly rounded, covered with a few short

white hairs. Scutum (1'3 x 1 mm.): glossy, sub-oval, longer than broad,

emargination slight, cervical grooves beginning as deep pits (giving the

effect of sharp scapulae), then deep and distinct for about two-thirds the

length, but slightly divergent and fading away toward the postero-

lateral borders ; no lateral grooves ; very fine, uniform punctations,

except for a few larger ones along the anterior and antero-lateral

borders ; a few very small, short hairs. Capitulum : base sub-rectangular,

broader than long, with slightly concave raised and trenchant dorsal

ridge continuous with the slight (trenchant) comua
;
porose areas not

depressed, large, ovoid, almost confluent. Palps short, far apart basally,

converging and rounded distally, with thick internal border and broadly

rounded tips, articulations between articles 2 and 3 obsolete; thumb-like

in profile ; ventral surface of basis capituli flattened, pentagonal, blunt

aui-iculae protruding laterally; palpal article 1 with ventral angle; hypo-

stome inclined ventrally, rounded in front, dentition 2 12, with 8-9 blunt

teeth per file, and a narrow unarmed median ridge. Vente?". vulva slightly

posterior to a line connecting the posterior borders of coxae II
;
genital

orrooves rounded in front, diverging slightly, then sub-parallel, finally

diverging slightly to the posterior border; anal grooves rounding the
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anus anteriorly, then parallel, and slightly divergent behind. Spiracle

circular, macula median. Legs : coxa I visible dorsally, bidentate

;

with stout external spur and short internal spur; a stout external spur

on coxae II and III, smaller on coxa IV ; trochanters 1-3 with short

spur at postero-external angles ; tarsus 4 long, tapering obliquely at

the distal third of its terminal portion ; claws much longer than the

pad.

Fig. 191. /. caledoniciis ? : capitulum and scutum, capitulum in veutial aspect with

coxae, anal groove, tarsus 4 and spiracle. (Nuttall, 1910, Fig. 1, F. M. H. del.)

Nymph (Fig. 192): diflers but slightly from the % : a few short

(caduceiit) hairs on the scutum, longer hairs, in moderate numbers, on

the body. Scutum as broad as long (0'7 x 0'7 mm.) with lateral angles

rounded, with antcro- and postero-lateral borders sub-rectilinear; cervical

grooves attaining the posterior border. Gapitidtim with marked,

trenchant cornua protruding outward and continuous with the turned

upward dorsal ridge. Hypostome 2
|

2, with eight pointed teeth in the

external files. Venter- : spiracle bluntly oval. Otherwise resembling

the ?.
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Fig. 192. I. caledonicuK o : capitulum and scutum with dorsal aspect of first leg-pair,

ventral aspect of capitulum with coxae, tarsus 4, anal groove and spiracle. (Nuttall,

1910, Fig. 2, F. M. H. del.)

Larva (unfed, Fig. 193) : Body 0'8 mm. long, resembles the $
and O in its chief characters (coxae, trochanters, tarsi). Scattim more

rounded (0"4 x 0'4 mm.) than in the O, with deep cervical grooves.

Capitulum : hypostome 2
j

2, with six teeth in the external files.

Fig. 193. I. cnledoniciis larva: capitulum and scutum, ventral aspect of capitulum with

coxae, tarsus 3, anal gi-oove. (Nuttall, 1910, Fig. 3, F. M. H. del.)

Described from 1 $ (N. 961) found on rocks below a dove's nest,

Fastcastle, Scotland, 6. ix. 1909, by Messrs J. F. Cormack and

J. Waterston and communicated by Dr J. H. Ashworth (Edinburgh);

1 o and 3 larvae (N. 1142) found on young domestic pigeon, from a

dovecot at Dunipace, Stirlingshire, Scotland, 18. IV. 1910, and 1 ^

and 4 OS (N. 1200) from the ."^ame source, 9. viii. 1910, communicated

by Mr William Evans (Edinburgh).
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22. IXODES FOSSULATUS Neumann, 1899.

Fig. 194 (original).

Lit. : Neumann, 1899, p. 120 (no figure).

Maie : unknown.

Female : Body oval, narrowed in front, broadly rounded behind,

5x3 mm. Scutum oval, 1'3 x 1 mm., with rounded borders, glossy;

scapulae pointed, cervical grooves attaining the posterior border ; lateral

grooves but slightly curved, joining the border at about the posterior

third of the length ; margin raised ; many tine equal punctations, coarser

posteriorly in the median field. Dorsum sbagreeued by numerous

punctations
;
glabrous, without marginal groove : three grooves in the

posterior half. Venter shagreened like dorsum ; vulva narrow, facing

coxae IV ; anal grooves curved, not reaching the posterior border.

Spiracles distant from coxae IV, placed in front of the middle of the

body-length, oval, with short axis directed forward, macula slightly

eccentric. Capitulum with dorsal base twice as long as broad ; with

slight cornua
;
porose areas large, ovoid, with long axis oblique, with an

interval equal to their width. Auricula forming a spine directed

backward and outward. Chelicera and hypostome ? Palps long, narrow.

Legs normal. Coxae small, not extending beyond the anterior quarter

of the body-length ; coxa I with two spurs, the internal longer ; coxa II

conical internally ; a short spur at the postero-external angle of coxae

II-III, almost obsolete on coxa IV. Tarsi long, tapering abruptly near

their tips
;
pads large, almost as long as the claws ; the latter short and

thick. Colour: body and legs reddish brown.

Fig. 194. I. fossulatus ? : capitalum (mutilated) and scutum, ventral aspect of capitulum,

tarsus 4, coxae, spiracle and anal groove. Sketch from type specimen from Ecuador.

(Berlin Mus. Original, G. H. F. N. del.)

Our description of the type, a single dry specimen, from Ecuador,

S. America (Berlin Mus.), differs from that of Neumann in several

respects.
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23. IXODES ACUTITARSUS (Karsch, 1880).

Fig. 195.

Lit., Synon. and Icon. : Haemalastor aciuitarsus Karsch, 1880, \\ 142 (Latin

description in five lines
;
quite insufficient).

Ixodes laevis Neumann, 1899, p. 148, Fig. 21 (reproduced); recognized as

/. aeutitarsus by Neumann (1901, pp. 285, 290) after examining Karsch's

type.

Ixodes aeutitarsus Karsch, in Neumann, 1899, p. 180; 1901, p. 286.

Eschatocephalus aeutitarsus Karsch, in Neumann, 1901, p. 290.

The following description is based partly on Neumann's /. lasvis (Paris

Mus.), which we have examined. We see no reason why the species should have

been regarded as an Eschatocephalus, since the legs are not of inordinate length.

Male : unknown.

Female (unfed): dark brown, very large, 7'.5 x 3'8 mm. (Karsch's

type measured 8 x 3'3 mm.); body oval, dorsum convex, broadest behind

coxae IV. Scutum cordiform, as broad as long (2'5 mm., Nn.), the

antero-hiteral borders slightly convex, one-half the length of the

postero-lateral borders which are straight or but slightly concave

;

rounded po.steriorly ; cervical grooves parallel, then divergent, shallow,

attaining the postero-lateral borders ; traces of lateral grooves ; surface

glossy, a few fine punctations situated toward the anterior angles.

Dorsum convex, smooth ; marginal groove deep and broad, limiting a

broad marginal fold which is slightly incised by the dorsal extension of

the ventral grooves ; a few very short hairs. Ve7iter : vulva facing

coxae IV, sexual grooves subrectilinear, divergent ; anal grooves rounded

Fig. 195. /. aeutitarsus ?: (1) dorsum; (2) digit, '265 fil., and (3) coxae. (Neumann,

1899, Fig. 21 of I. laevis Nn.)
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in front, widely divergent behind ; sliort hairs, mostly behind the coxae.

Spiracles large, subcircular, with macula eccentric (anterior). Gapitulum

long (2 mm., Nn.), with base slightly broader than long; dorsal ridge

subrectilinear (no cornua) and lateral borders parallel
;

porose areas

oval, with long axis oblique, the interval nearly equal to their width.

(Digit ; see Fig. 195 (2).) Hypostome narrow, lanceolate, as long or

slightly longer than the palps; dentition 4
j
4, then 2|2 rows of 10-12

teeth, which are widely separated by a median ridge. Palps long

;

external border concave posteriorly, article 1 projecting outward like a

knot, ai'ticle 2 twice as long as 3. Legs large, strong (pair 4 extend

one-half their length beyond the posterior border of the body in unfed % ),

and bearing short hairs. Coxa I bidentate, the internal spur thick and

overlapping coxa II, the external spur short; a short external spur on

coxae II-IV. Tarsus 4 tapering gradually
;
pad about one-half as

long as claws.

Origin: Karsch's type came from Japan (1 ? , D. Hilgendorf coll.),

Neumann's /. laevis came from Sikkim, India (1 %, Harmand coll.,

Paris llus.). Neumann has since recorded 2 $s from Sikkim (Berlin

Mus.), and we have seen 2 ? s from Japan and S. Formosa (Brit. Mus.).

24. IXODES GIGAS Warburton, 1910.

Fig. 196.

Lit. and Icon: Warburton, 1910, p. 397, Fig.s. 1 and 2 (rei)roduced).

Male : A. -J, W. 3 mm. Body oval, broadest near the hind end,

marginal fold uniformly bi'oad. Scutum chestnut coloured, darker on

the scapulae and side.s, glossy and smooth except for a few small

punctations on the scapulae and between the cervical grooves ; the

latter parallel at first, then sharply diverging; no lateral grooves.

Capitulum moderate ; base rather long, pentagonal, without cornua.

Palps of medium length, article 2 rather prominent laterally and about

twice the length of article 3. Hypostome 2
|
2, seven or eight teeth

per file. Venter : pregenital plate elongate, rather indented anteriorly

;

median plate much longer than broad, the sides slightly diverging;

anus rather near the posterior border ; anal plate with sides curved

and slightly diverging
;
genital orifice fiicing the third intercoxal space.

Spiracles rather large, oval or slightly reniform. Legs long ; coxae I

14—2
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bidentate, like that of a Rhipicephalus or Hyalomma, protruding in

front of the body and visible dorsally ; coxae II-IV with a slight

external spur and a blade-like internal edge ; all the coxae close

together and occupying little more than the anterior third of the

body-length ; tarsi long and tapering, only slightly gibbous dorsally.

Legs 4 extend beyond the posterior end of the body by their two distal

articles.

Fig. 196. I. giijas <J : dorsum and venter. (C. Warburton, 1910, Figs. 1 and 2.)

Tlie anal grooves are somewhat too divergent in the figure.

Female : unknown.

Described from two specimens in the India Museum, Calcutta

(No. ^gs and No.?), taken at Puukabani, Darjiliug District, E. Himalayas

(no host recorded).

This fine species—the largest male Ixodes known—may very likelj"

prove to be the
c/'

of Ixodes acutitarsus (Karsch, 1880), but it is unsafe

at present to attribute it to that species. Its coxal armature is unique

in this genus.

25. IXODES RUBICUNDUS Neumann, 1904.

Figs. 197 (Nn.) and 198 (original).

Jiit. and Icon. : Neum<aun, 1904, pp. 460-462, Fig. 2 (reproduced).

Howard, C. AV., viii. 1908, p. 97, PI. IV, Fig. I {a, b), translation from Neimiann

and copy of his figure.

Male (Fig. 197): Body 23 mm. long (capitulum included), contour

oval, narrower anteriorly, ]'2 mm. broad toward the posterior third.
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maroon-brown. Scutum convex, glossy, glabrous, marginal fold broader

posteriorly than on the sides; cervical grooves narrow, superficial,

divergent, extending to about the middle of the body-length ; numerous

punctations, small, unequal, regularly distributed. Venter: genital

pore broad, between coxae III. Pregenital plate long, triangular;

median plate much longer than broad, with sparse, shallow punctations

;

anal plate oblong, sides parallel, longer than wide, very finely punctate

;

adanal plates longer than broad, sides parallel ; no hairs. Spiracles

circular. Gapituluvi short (0"5 mm.) ; with trapezoid base, broader

anteriorly and broader than long, no cornua, posterior angles pro-

truding on ventral surface, separated by a similar median protuberance.

Chelicera thick, 135 (i long (dorsal process with two stout, suc-

cessive teeth, the posterior stouter; external article with three teeth,

the anterior small, the posterior very stout). Hypostome broad, the

teeth fused on each half in four transverse ridges of three or four

denticles, followed by a row of four or five teeth and on each side by

a very stout tooth. Palps short, articles 2 and 3 of about the same

length. Legs of medium length, brick-red. Coxa I with internal spur

almost obsolete, coxae II-III unarmed but trenchant, coxa IV also

trenchant but with a slight postero-external spur. Tarsi of medium

length, tapering gradually.

Fig. 1U7. /. ruhicundus S : venter and bj-postome. {Neumaun, l'J04, Fig. 2.)
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Female (gorged, Fig. 198): Body elongate oval, may attain L. 10 mm.,

W. 65 mm. toward the posterior third, brick-red in specimens of small

size, maroon-red in others. Scutum a short oval, scarcely longer than

broad (1'6 x 1'4 mm.), with lateral borders at first slightly convex and

diverging, then rectilinear and converging to the rather narrow posterior

angle ; emargination slight, cervical grooves well marked, reaching

almost to the lateral borders at their re-entering angles ; lateral grooves

well marked up to the lateral border, numerous fine punctations,

slightly unequal, rarer in the lateral fields ; surface glossy, glabrous,

maroon-brown. Dorsum with sparse hairs (caducent)
;
punctations very

superficial ; three posterior grooves. Venter with similar punctations

and hairs; vulva between coxae IV'; anus fairly anterior; anal grooves

long, parallel, united in a flat curve in front of the anus. Spiracles

small, circular, whitish. Capitidum 0"85 mm. long; dorsal base sub-

rectangular, much wider than long; porose areas piriform, oblique,

converging anteriorly, placed near the lateral borders and separated by

a space equal to their width ; auriculae slight and blunt. (Chelicera

with digit 140 fi long ; dorsal process long, parallel to the shaft ; external

article with 5 teeth growing progressively larger antero-posteriorly.)

Fig. 198. /. rubicundiis ? : capitulum (mutilated) aud scutum, spiracle, tarsus 4, anal

groove, coxae and base of capitulum, ventral aspect. From a gorged ? from Otis aries,

Neumann coll. 1253. (Original, G. H. F. N. del.)

Hypostome long, narrow, sublanceolate, dentition 3
|
3, the internal file

short, of 6 or 7 teeth, the median almost as long as the external ; the

latter extending from apex to base, with 15-16 teeth. Palps long,

fairly slender, concave externally, second article longer than third.

Legs tapering, brick-red ; coxae I, II and III flat, unarmed, posterior

border trenchant ; coxae IV more swollen, with a small tuberosity on

the external third of the posterior border. Tarsi long, slender, tapering

gradually.

' In tbe specimen examined by us tbe vulva is placed just bcbiiid coxae III.
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Description based on two (/"s and seven ?s found on sheep in Eastern

Cape Colonj' (Lounsbury coll.). We have examined specimens kindly

lent us by Prof. Neumann and others (in W. F. Cooper's coll., determined

by us) from goats, Albert District, S. Africa, 1905 (H. E. F.). This

tick is supposed to inoculate an obscurely defined disease characterised

by anaemia.

Ixodes rubicundus var. limbatus Nevunann, 1908.

The subspecies, according to Neumann (iv. 190S, p. 22), difters

from the type as follows

:

Male : unknown.

Female: Scutum smaller (1'3 x I'lo mm.); reddish brown, lighter

along the lateral borders ; cervical grooves very shallow ; lateral grooves

indicated by a slight external elevation
;
punctations finer, sube(iual.

Capitulum smaller (073 mm. /.); hypostome with fewer teeth per

file.

Description based on six $ s from Ovis aries and Capra hiixus,

Katanga, Congo Free State (coll. of the Special Committee, Katanga).

26. IXODES SIMPLEX Neumann, 1906.

Fig. 199 (original).

Lit. : Neumann, 1906, pp. 197, 198 (no figure).

Male : unknown.

Female: Body oblong, with lateral borders parallel, slightly nar-

rowed on a level with the spiracles, rusty yellow, 4x3 mm. Scutuni,

longer than broad, 1'2 x 09 mm., broader toward the middle, the postero-

lateral borders slightly concave, red-brown or yellowish, glossy, with

widely separated punctations, which are fine and larger in the lateral

fields ; cervical grooves obsolete ; no lateral grooves. Dorsum covered

by many long hairs. Venter : hairs short and fewer, except on the

sides. Vulva between coxae III. Anal grooves relatively short,

divergent, ogival in front. Spiracles brownish, subcircular. Capitulum

short; base triangular, without cornua; porose areas elongate trans-

versely, separated by a median depression, interval equal to half their

width; auriculae absent. Hypostome and chelicera? Palps short,

articles 2 and 3 of nearly equal length, about as broad as long ; article 1
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cylindrical. Legs slender, long. Coxae flat, all unarmed. Tarsi long,

tapering obliquely.

Fig. 199. I. simpJex ? : eapitulum and scutum. Sketch from t.vije in Britisli Mus.

(Original, G. H. F. N. del.)

Description based on one gorged % , habitat unknown ; one $ and

one O from Rhinolophus ferrum-equinum (Schreb.) from Shanghai; one

$ from Vespertilio sp. (? from Gaboon, French Congo : British Museum).

27. IXODES JAPONENSIS Neumann, 1904.

Figs. 200, 201 (original).

Lit. : Neumann, 1904, pp. 458, 459 (no figure).

Male : unknown.

Female : Body oval, narrow in front, broader at the posterior third,

brownish yellow, L. 2, W. 1'.5 mm. Scutum subcircular, as broad as long

(l-l mm.); cervical grooves far apart; lateral grooves limited by a very

marked ridge; very fine puuctations; some very long hairs. Dorsum

bearing some long scattered hairs ; a distinct marginal groove. Venter

with numerous long hairs; vulva facing the last iutercosal space.

Genital grooves straight, divergent. Anal grooves slightly ogival, with

sides diverging greatly. Spiracles large, sub-circular, whitish. Capit-

uluin Oo5 mm. long; base pentagonal, broader anteriorly, posterior

margin straight, with slight cornua, nearly twice as broad as long on

the dorsal surface
;

porose areas well defined, oval, longer than broad,

the space between them equal to their breadth; ventral surface
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uniform, slight auriculae. Hypostoine long, narrow, 4
\
4 near the tip

(corona), then 2 2 with a median unarmed ridge. Palps medium,

article 2 scarcely longer than 3. Leys : coxae unarmed ; coxa I with

internal angle sharp, all, especially coxa II, trenchant on their posterior

border. Tarsi long, slender, tarsus 4 tapering gradually, the others

somewhat humped; pad almost as long as the claws.

Fig. 200. Fig. 201.

Fig. 200. I. japonemis i : capitulum in dorsal and ventral aspects. Drawn from the

unique type in the Paris Mus. (Original, Ci. H. F. N. del.)

Fig. 201. /. juponensis ? : dorsal aspect of bod}', venter, spiracle and tarsus 4. The
same specimen as the one to which the preceding figure relates. The scutum is

injured, there being a triradiatc crack in the centre, indicated in the figure. (Original,

G. H. F. N. del.)

Our description is based on one $ (type) collected in the vicinity of

Tokio, Japan, by J. Harmand, 1901 (Paris Museum).

28. IXODES CANISUGA Johnston, 1849.

Figs. 202-20y (original).

Lit. and Synon. : Ixodes canisvxja Johnston, 1849, p. 371 ; Kvans, 1907, p. 36
;

Banks, 1908, p. 32.

Ixodes plumbeui, in Wheler, 1899 ; see WLeler, 190C, p. 413.

Ixodes hexuffoniis var. inchoatiis Neumann, 1901, p. 283; Wheler, 1906, p. 413.

We feel justified in reviving the overlooked species of Johnston,

to which attention was drawn by Mr William Evans (1907) to whom
we are indebted for an abstract of the author's original description.

The latter is not accompanied by a figure and is very brief, but he

distinguishes canisuga from hexagonus (to which it is "nearly allied"),

and describes the scutum of the former as "heart-shaped, with base

forward and widely emarginate, chestnut-brown, punctured, obsoletely
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foveolate on each side." Johnston's specimens were taken from the

pointer, and were sent to him as "the dog-tick." Neumann (190G), in

correspondence with Mr Evans, doubtfully refers to canisuga as possibly

synonymous with hexagonus var. inchoatus. Judging from the numerous

specimens which have reached us from Scotland, England and Ireland,

canisuga appears to be pre-eminently "the dog-tick" of this country

and we have no doubt, despite his insufficient description, that Johnston

had this species in view. Banks (190S, p. 32) appears to have come to

the .same conclusion.

Male (Figs. 202-20.5): Broad oval. Scutum: 1-9 x 1-1 to 2-3 x

I'o mm., oval, only slightly narrower in front, marginal fold fairly

broad ; very finely punctate, cervical grooves chiefly visible as elongate

divergent depressions, far from the anterior border ; lateral grooves

absent; two other elongate, parallel depressions on either side of the

middle of the scutum. Emargination moderate ; scapular angles blunt

and rather rugose. Venter : genital orifice facing the second intercoxal

space, pregenital plate ill-defined ; median plate fairly broad, widest

just behind the spiracles; anal plate with sides only slightly divergent;

adanal plates long, with sides nearly parallel. Spiracle nearly circular.

Cajntulum : very small ; base rectangular, broader than long dorsally,

the posterior border slightly concave; no cornua ; a slight median ridge

or prominence. Palps very short, convex dorsally, article 2 barely

longer than article 3. Hypostome (Fig. 204) bifid, with about eight

Fig. 202. I. canisuga e : dorsum and vpnter, x 20. The sliglit protuberances at the

posterolateral angles of coxae II-IV omitted through an oversight. Specimen

collected in Northumberland, 1905, by E. G. Wheler. (N. 1079 ex \V. F. Cooper coll.

Original, G. H. F. N. del.)
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fairly distinct lateral teeth on either side and corresponding ventral

crenulatious (varies somewhat in structure, see Fig. 203). Legs : coxae

practically unarmed, coxa I only bluntly prominent at its internal angle,

slight protuberances at the postero-lateral angles of coxae II-IV.

Tarsus 4 fairly long, prominent dorsally at some distance from its

extremity.

Fig. 203. /. canisuga <j : capitulum in dorsal and ventral aspects, x43. In the ventral

view the capitulum is tilted slightly backward. From the same specimen as Fig. 202.

(Original, G. H. F. N. del.)

Fig. 204. Fig. 205.

Fig. 204. /. canisuga <? : hypostome. Drawn from specimen (N. 1123) from Gowanburn,

N. Tyne, 1901. Presented by Mr E. G. Wheler. (Original, G. H. F. N. del.)

Fig. 20-5. 1. canisuga i : legs 1-4 in profile, x 20. (Original, O. H. F. N. del.)
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Female (Figs. 206, 207): unfed, 21 mm. l, may attain 8x5 mm.
Scutum : 1 X 09 to I'l x 1 mm., cordiform, scarcely longer than broad,

broadest much in front of tiie middle, postero-lateral borders straight

or somewhat concave ; cervical grooves shallow, wavy, reaching the

Fig. 206. Fig. 207.

Fig. 206. I. canisiif/a ? : capituUim and scutum ; capitulum in ventral aspect. Found

on dog, Tynron, Scotland, by J. McMonnies, vn. 1908. (N. 447. Original,

G. H. F. N. and E. W. del.)

Fig. 207. I. canisuya ? (replete) : venter, spiracle, tarsus 4. Same specimen as in

Fig. 206. (Original, U. H. F.N. del.)

posterior border, lateral grooves short, the ridge external to them

terminating just beyond the lateral angles; punctations large and

confluent in the lateral fields, giving a rugose effect, moderate and more

discrete in the median field ; emargination moderate ; scapular angles

blunt. Dorsum only slightly punctate, with very short, white hairs.

Venter: vulva facing the second interco.xal space; genital grooves nearly

parallel at first, then separating, and terminating parallel to one another.

Anal grooves rounded or slightly ogival in front (often discontinuous),

with parallel aides. Spiracle sub-circular, but with major axis transverse.

Capitulum : base rectangular dorsaliy, twice as broad as long ; no

cornua ; slight auricular ridges ventrall}'
;
porose areas large, deep, oval,

the interval less than their diameter. Palps short, broad, article 2 about

equal in length to article 3 (asymmetry in Fig. 20l)). Hypostome 2| 2,
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about 7-8 teeth per file, with a wide unarmed median area. Legs

:

coxae as in the {/" ; tarsi distinctly humped.

N3niiph and Larva (Figs. 208, 209): strongly resemble the ?,

especially in the shape of the scutum, the legs, and ventral grooves.

Fig. 208. /. canisuga o : capitulum and scutum ; coxae and ventral aspect of cai>itulum ;

tarsus 4 ; anal groove and spiracle. Specimen from dog, Tynron, Scotland,

J. McMouuies coll., vii. 1908. (N. 447. Original, G. H. F. N. del.)

Fig. 209. I. canisuga, larva : dorsum, venter and tarsus 3. Specimen (British) received

from Mr E. G. Wheler. (N. 1044. Original, G. H. F. N. del.)

Our collection contains numerous specimens collected chiefly in this

country:

—

Scotland: (N. 414, ?s), from do^, Thornhill, Dumfriesshire,

V. 1908 (J. R. Wallace); (N. 422, 447, ?s, os) from dogs, Auchenbrack,

Tynron, v. and vii. 1908 (J. McMonnies); (N. 402) $s from sheep,

Blackadie, Sanquhar, v. 1908 (R. Bramwell). [Evans (i. 1907, p. 35)

found them on dogs ; especially young collies, mostly attached about

neck, shoulders and sides, and behind forelegs, Pentlands and Mooi-

foot districts, Scotland; os and ?s (March, April); no J' found.

(Det. by Neumann)]. England: (N. 1123, </), Gowanburn, N. Tyne,

V. 1901, and (N. 1046, ?) from dog, same locality, v. 1901 (E. G.

Wheler); (N. 1079, </•, ?) from dog, Alnwick, Northumberland

E. G. Wheler); (W. F. Cuoiiur's coll. ? ), from dog, Stanhope, Durham,
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IX. 1905 (D. Robertson); (N. 501, %), from horse, Cambridge,

V. 1908 (G. A. Banham); (N. 1068, ^s, ?s) from nest of Gotile

riparia, Lyndhurst, Hants, vii. 1900 (N. C. Rothschild); (N. 605)

from Cottle riparia, Warsbrough Bridge, Barnsley, VII. 1906 (A.

Whittaker; ex N. C. Rothschild coll.); (N. 1051, $ ), from ^rrass, on

the Downs, Lizard, IX. 1909 (L. Cobbett); (N. 19, ?), from dog,

Lougner Hall, Shrewsbury, iv. 1906 (R. F. L. Burton.) The last-

named gentleman has, moreover, sent us from the same locality (N. 499,

larva) from viole, xi. 1908; (N. 1137, ?s, o), from ferrets, vi. 1910,

and (N. 1141, 1143, many (/s, $s, Os) from nests of three sand-viartins

(C. riparia) on the banks of tiie River Severn, Shrewsbury, vii. 1910.

Ireland: (N. 62, $s) from dog, Sligo, ix. 1905 {M. F. Nuttall).

Germany: (N. 76S, ?s), from do^, Kittendorf, Mecklenburg-Schwerin,

viii. 1908 (G. H. F. Nuttall). France: [Neumann, 1901, records (?)
"inchoatus" from the fox (R. Blanchard coll., Paris); from the

dug, Toulouse (Neumann coll.); and badger (Railliet coll., Alfort)].

N. America: [Banks, 1908, p. 32, records the species (2?s) as occur-

ring either on the red squirrel or fox, but does not state the locality].

See further under Notes on Biology (p. 316).

29. IXODES TEXANUS Banks, 1909.

Figs. 210, 211 (original).

Banks, vi. 1909, p. 172, Figs. 16, 17 (
? capituluta, coxa I, tarsus 4

and spii'acle. Inaccurate).

Male : unknown.

Female : Scutum as long as broad', hexagonal, with posterior border

broadly rounded, broadest about the middle. Cervical grooves broad,

shallow, nearly parallel, far apart, reaching the posterior border, the parts

external to tliem, and especially the scapulae, being rugose, the area

between them pitted with deep punctatious, more or less confluent.

No lateral grooves. Scapulae moderately prominent. Dorsum with

very short white hairs
;
punctations inconspicuou.s. Capitulum : base

sub-trapezoid, narrower in front, very rugged, its sculpture rendering

the porose areas ill-defined. Porose areas irregular, separated by about

their breadth, the interval rugged ; no distinct auriculae. Palps rather

short and broad, with straight external and very convex internal contours,

the internal contour very rugose, giving a beaded effect ; article 1

' The scuta of our three specimens measure respectively l'lxl'2, l'2xl'l, and

1x1 mm. Our most replete specimen measures 4 -9 x 3'3 mm. Banks gives the body-length

at (i-.5 mm., but does not state if this is the maximum length which may be attained in

gorged females.
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rather sharply prominent ventrallj-. Hypostomo thick and strong, with

2
i

2 files of strong teeth along its whole length. Venter : vulva between

coxae III ; anal grooves rounded in front and very slightly diverging.

Spiracles small, sub-circular or short oval. Legs : coxae almost unarmed,

e.xcept that coxa I is slightly prominent at its internal angle, and there

is a faint indication of an external spur on all the coxae. Their

posterior borders are trenchant. Tarsi rather short and humped,

Fig. 210. I. texanus ? : capitulum and scutum, part of venter, spiracle, anal groove and

tarsus 4. Found on coon, Mt Lehman, British Columbia, i. 1910, by S. Hadwen.

(N. 992. Original, G. H. F. N. del.i)

Fig. 211. /. texanus ? : capitulum and scutum, capitulum in ventral aspect, coxae,

anal groove, spiracle and tarsus 4. Drawn from specimen found on grey squirrel,

King's river, California, viii. 1896. (N. 270. lleceived from V. L. Kellogg and identified

by N. Banks. Original, F. M. Howlett del.')

' The differences shown in these figures are partly due to individual variations in the

specimens and partly to the position (this applies more particularly to the palps) in which

they were drawn.
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descending almost perpendicularly in tarsi 1-3, and with a slight

slope in tarsus 4.

Described from (N. 270) 2$s taken from a Californian grey squirrel,

King's river, California, vii. 1896 (V. L. Kellogg's coll.), and (N. 992)

1 % from Procymi lotur, at Mt Lehman, British Columbia, Canada,

I. 1910 (S. Hadwen). The two Californian specimens, which we were

unable to identify, were sent to Banks, who recognized them as a species

he has since described very briefly as /. texanus, from a raccoon, Live

Oak County, Texas (Mitchell and Bishopp).

30. IXODES STILESI Neumann, 1911.

Fig. 212.

Lit., Icon, and Synon. : Ixodes elegans Neumann, 1010, j). 191, Fig. 1 (reproduced).

Ixodes stilesi Neumann, 1911. Species renamed, elegans being preoccupied

(personal communication ; see List of Condemned Species, p. 284).

Male unknown

:

Female (unfed) : Body oval, sides sub-rectilinear, maroon-brown,

5 to 7 X 2 to 3 mm., slightly constricted on a level with the spiracles.

Dorsum bearing short sparse hairs, faint marginal grooves, and three

shallow longitudinal grooves. Replete specimens attain 9x7 mm.

(5 mm. dorso-ventrally), ovoid or piriform. Scutuvi elongate, 1'5-1"65 x

1-1"14 mm., scapulae prominent, sides diverging as far as their anterior

fourth, then slightly converging and rounded behind ; dark brown, with

light median field, very glossy ; cervical grooves shallow, barely attaining

the posterior third ; lateral grooves faintly indicated by a straight ridge
;

a few small punctations, chiefly in the lateral fields and along cervical

border, bearing minute hairs. Venter: hairs longer and more numerous

than on dorsum ; vulva facing coxae III ; anus distant from the posterior

border; anal grooves long, straight, parallel, uniting in a semicircle

anteriorly ; spiracles slightly oval, transverse. Capitulum 12 mm. I.,

base, viewed dorsally, pentagonal, lateral borders parallel ; cornua short

and pointed
;
porose areas oval, longer than broad, the interval barely

equal to their width ;
auriculae slight. Hypostome long, narrow, 3

| 3,

14_16 stout teeth per file, the inner files little shorter than the external

;

digit 210 fi I. (see Fig. 212). Palps 1 mm. I., narrow, cultriform
;

article 1 with ventral point and a long basal hair; article 2 nearly twice

as long as 3. Legs of medium length ; coxa I bifid, the spurs far apart,

somewhat flat, the inner spur slightly longer; a short postero-cxtcrnal

spur on coxae II-IV ;
tarsi slightly humped distally

;
]>atls large, almost

as long as claws.
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Fig. 212. /. stilexi f ; capitulum and scutum, left digit in dorsal aspect, palp in

profile, inner aspect. (Neumann, 1910, Fig. 1.)

Described (condensed after Neumann) from 1-i $s (2 replete), found

on Pudua humilis (Cervidae), Chili (K. Porter coll., Paris Mus.).

31 . IXODES NEUMANNI n.sp. Nuttall and Warburton.

Figs. 213, 214 (original).

Lit. and Synon. Ixodes eiidyptidis Ma.skell, 1885, in Neumann, 1899, pp. 128, 129

(no figui'e).

not Ixodes signatus Birnla, 189.5, p. 3.57.

not Ixodes pamrostris Neumann, 1901, p. 284.

Ixodes praecoxalis 'Senmi^nn, 1899, p. 121; 1902, pp. 119-121; 1904, p. 451 (no

figures).

Ixodes intermedins Neumann, 1899, p. 132; 1904, p. 451 (no figui-e).

not Ixodes evdyptidis var. signata Neumann, 1904, p. 451.

Note: This species was described by Neumann, 1899, p. 128, as

Ixodes eudyptidis Maskell, without, as it seems to us, sufficient reason,

Maskell's description and figures being so exceedingly poor that it

is impossible to recognize the species with which he was dealing.

Maskell's type has not been available for study, consequently the only

safe procedure seems to be to describe the tick under consideration as a

new species, and we name it after Professor Neumann who utilised it

N. I. 15
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in his description of I. eudyptidis. Our description differs in some

respects from that of Neumann, who kindly lent us his types for purposes

of study.

Neumann (1904, p. 451) has himself degraded /. praecoxolis and

/. intermedius to the rank of synonyms of his /. eudyptidis Maskell.

We recognize I. signatus Birula ( = /. parvirostris Neumann, 1901,

and /. eudyptidis var. signata Neumann, 1904) as a distinct species,

after examining the type specimens so named.

Male : unknown.

Female : Body attains 8 x 5'5 mm. Scutum dark brown, much

longer than broad (17 x 1'2 mm.'), hexagonal-, with rounded posterior

border, broadest rather in front of its anterior third, slightly corrugated

on its anterior and antero-lateral borders, elsewhere marked with very

small discrete punctations ; cervical grooves shallow, broad, wavy (Fig.

213), the anterior commencement of lateral grooves faintly indicated
;

scapulae rounded and not prominent in front. Short white hairs present

in anterior portion, probably caducent elsewhere. Dorsum with a few

Fig. 213. I. neuinanni ? : capitulum and scutum; ventral aspect of capitulnm, ana

groove, coxae, spiracle and tarsus 4. (There should be a slight ventral spur on

trochanters 1, 2 and 3). From New Zealand, ex Trouessart coll., 1894. (Neumann

coll. 710. Original, G. H. F. N. del.)

' The scutum of I. intermedins Neumann, 1890, p. 132, measures 1-5 x 1 mm., that of

/. j)raeco.ralis Neumann, 1899, p. 121 ; 1902, p. 119, measures 1-2 x 1 mm.
' The poBtero-lateral borders are more rectilinear than is shown in the figure.
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white hairs; punctations inconspicuous. Venter: very finely striate,

without punctations, but with numerous short, white hairs ; vulva

facing the second intercoxal space. Anal grooves semicircular in front,

with sides reaching the posterior border and approaching each other

somewhat midway. Spiracles large, transversely oval. Capitulmn:

(0'8 mm. I.) base twice as broad as long, with parallel sides and straight

posterior border; destitute of cornua; porosc areas pear-shaped, trans-

verse, the broader end internal, interval less than their narrower

diameter, well-marked blunt auriculae, visible dorsally. Palps of

medium length, broad, outer border straight, inner border roughly

parallel with it but with an indentation at the junction of articles 2

and 3. Article 2 longer than article 3. Hypostome long, very slightly

spatulate, with large corona behind which there is a broad unarmed

median area ; dentition 4 1 4 in front to 2
j
2 behind, the outermost

teeth (10 per file) much the strongest^; this and the next row extend

nearly the whole length of the hj'postome ; the two internal rows short

and progressively smaller. Legs medium, coxa I bidentate, the inner

spur broad and curved ; trochanter I without dorsal projection but

with very slight ventral spur ; coxae II-IV trenchant and with slight

postero-external spur; trochanters 2 and 3 slightly spurred ventrally

at their distal extremities. Tarsi fairly long, tapering abruptly ; claws

and pads small.

Nymph : resembles the $ , but for the absence of the vulva and

porosc areas, and the smaller spiracle (Fig. 214).

Fig. 214. /. neumanni o: capitulum and scutum
;
parts of venter, spiracle and tarsus 4.

Same origin as preceding. (Original, G. H. F. N. del.)

' Neumann (1902, p. 119) gives the dentition of /. praecoxalii as 4
| 4, that of /.

intermedius as 2 2.

IS—

2
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Our description is based on 1 $ and 1 O, part of a lot of 7 ?s and

12 OS, collected in New Zealand by Suter and presented to Neumann by

Trouessart in 1894.'

Neumann's specimen of /. interinedius (1 %) was collected by

Dr Schauinsland from Phalacrocorax sp., and /. praecoxalis (2 Js, 1 o)

from ^strelata cooki in New Zealand.

32. IXODES PERCAVATUS Neumann, 1906.

Figs. 21.5, 216.

Lit. and Icon. : Neumann, 1906, pp. 200, 201, Figs. 4, 5 (reproduced).

Male : unknown.

Female : Body oblong, lateral borders parallel, reddish brown,

6x3 mm. Scutum oval-lozenge-shaped, broadest slightly in front of

the middle of its length, I'G x 1"3 mm.; cervical grooves very evident,

attaining the posterior border ; no lateral grooves
;
punctations very

fine, numerous only peripherally, where there are some short hairs.

Dorsum with fairly numerous short hairs ; traces of a marginal groove.

Venter with fewer hairs. Vulva between coxae III. Anal grooves long,

parallel, shortly ogival in front. Spiracles whitish, subcircular, slightly

elongate transversely. Gapitulum short (shorter than in the figure);

base trapezoid, broader behind, with slight cornua
;
porose areas very

large', almost occupying the whole width, tangential in the median line

;

Fig. 215. Fig. 216.

Figs. 21-5, 216. I. percui-atus ?: capitulum ami Bcutum ; forepart of venter. (Neumann,

1906, Figs. 4 and 5.)>

' N.B. Neumann's figures are slightly inaccurate in two respects: the porose areas

occupy a greater proportion of the basis capituli, leaving only a narrow band in front

;

and the spur on trochanter 4 is smaller (not larger) than that on trochanter 3.
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auricula forming a stout retrograde process. Digit ? Hypostome

narrow, rounded distally, 4
j
4, teeth equal. Palps short, article 2 barely

longer than 3, article 1 triangular ventrally, with an anterior point

internally and a posterior point. Legs of medium length, dark red-

brown. Co.xae I-III bear spurs at the postero-iuternal angle, the spurs

diminishing in size and absent on coxa IV ; coxa I bears an external

spur which is slightly longer than broad, short, pointed, almost trans-

verse ; a shorter spur at the postero-external angle of coxae II-IV.

A retrograde ventral spur on the distal border of trochanters 1-4 (see

Fig. 216). Tarsi of medium length tapering obliquely, those of pair

1 long and slender.

Description based on four dried gorged $s, slightly mutilated, from

Nightingale Island, of the Tristan d'Acunha group (W. of the Cape of

Good Hope ; Brit. Mus.). Species allied to Lrodes neumanni Nuttall

and Warburton.

Ixodes percavatus var. rothschildi n. var. Nuttall

and Warburton.

Male : unknown.

Female: differs from the typo in the following respects: Cornua

strong, and recurved dorsally
;
porose areas smaller, the interval equal to

half their width ; no retrograde spur on trochanter 4.

Nymph : resembling the $ in all respects, except sexual charac-

teristics.

Described from (N. 634) 2 ?s and 3 os, taken from a puffin (ex

Rothschild coll., no locality recorded).

33. IXODES PILOSUS Koch, 1844.

i'ig.s. 217-221 (original).

Lit. and Icon. : Koch, 1844, p. 233; 1847, p. 105, PI. XXI, Fig. 79 ( ?

)

Neumann, 1899, p. l.")! ; 1901, p. 288.

Lounsbury, 1900a, p. 47; 1900c, p. 32; 1904, p. 29.

Mally, 1904, p. 7.

Howard, 0. W., 1908, p. 94.

Dtinitz, 1910, p. 435, PI. XVI l>. Fig. G (? : ciipituluni, ventral aspect; good).

The " Paralysis Tick " or " Russet Tick " of Cape Colony.

Male (Fig. 217): long-oval, 2'8 x 16 mm. Scutum oval, leaving a

narrow marginal fold ; cervical grooves shallow, parallel at first, then
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diverging ; no lateral grooves ; numerous unequal punctations, especially

evident in the median field. Emargination moderate, scapular angles

blunt. Venter: genital orifice between coxae III; pregenital plate

twice as long as broad : median plate long, its postero-lateral borders

very oblique
; anus very near the posterior border ; anal plate almost

pear-shaped, rounded in front, narrowing behind ; adanal plates with

their oblique anterior border much longer than their posterior border.

Spiracles very large, long-oval. Gapitidmn : base trajjezoid dorsally,

broader anteriorly, finely punctate, produced to a median retrogi-ade

point ventrally
;
palps fairly long and broad dorsally, the outer contour

straight, the inner convex ; hypostnme strongly armed for half its length

with 4
I

4 teeth, about 5 per file, terminating basally with 4 strong teeth,

2 on either side, the external the stronger. Legs strong, coxa I with

short trenchant internal spur, coxa IV with a slight indication of an

external spur ; coxae II and III witliout spurs, but with posterior border

very trenchant

Fig. 217. /. pilosus i : dorsum and venter, spiracle and tarsus 4. The i to the left

(N. 927) is unfed, that to the right (N. 1111) is replete. Specimens from Cape Colony,

received (N. 927) from C. P. Lounsbury, and (N. 1111) from A. H. N. PiUers.

(Original, G. H. F. N. del.)

Female (Figs. 218, 219): Body red-brown, with numerous rather

long, white hairs. Scutum longer than broad, broadest at its anterior

third, cordiform ; lateral grooves straight, meeting the lateral borders

just behind the rounded lateral angles; cervical grooves fairly distinct
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for about two-thirds of the scutal length, and often perceptible to the

posterior margin, at first converging, then diverging gradually ; emargina-

tion slight, scapular angles short but fairly sharp
;
puuctations numerous,

discrete, fairly deep, of moderate size. Venter : vulva between coxae IV
;

genital grooves nearly straight, slightly diverging; anus very posterior;

anal groove short, hoi-seshoe-shaped ; spiracle ftxirly large, transverse-

oval. Capitulum (Fig. 219): base sub-triangular, much broader than long,

with slightly concave posterior border and with sides parallel for a short

distance ; cornua absent
;
porose areas elongate-pear-shaped, the broader

ends internal, the interval fairly broad ; fairly distinct auricular ridges

ventrally. Palps long, the external contour noticeably concave, article 2

half as long again as article 3 which terminates bluntly. Hypostome as

long as the palps, 2 2, but a short additional internal row of teeth (3 per

file) on either side in the anterior portion ; median unarmed area fairly

large, especially posteriorly. Legs fairly strong, coxae rather elongate,

coxa I with very slight internal spur, coxae II-IV without spurs, but

with trenchant posterior borders, especially coxae II and III ; tarsi

tapering gradually, the terminal much longer than the basal segment.

Fig. 218. /. pilosus ? (uufed) : dorsal aspect of body, venter, spiracle, tarsua 4.

(N. 927. Original, G. H. F. N. del.)
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Fig. 219. /. pilosus ? : capitulum in ventral and dorsal aspects. From the same $ as in

Fig. 218. (Original, G. H. F. N. del.)

Nymph (Fig. 220) : resembles the $ , especially in the horseshoe-

shaped anal groove and a slight external concavity of the palps. The

scutum is somewhat more angular, and the coxae have a fairly distinct

external .spur.

Fig. 220. /. pilosus o (unfed) : dorsum, part of venter, tarsus 4, spiracle. Specimen

from Cape Colony, sent by C. P. Lounsbury, 1906. (N. 921. Original, G. H. F. N. del.)

Larva (Fig. 221): the palps are slightly concave externally. The

anal groove is generally obsolete, but when visible it conforms in shape

to that of the $ and O.

See further under Notes on Biolog}' (p. SIG).
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Fig. 221. I. piloxus larva (unfed) : venter, dorsum, tarsus 3, digit. Same source as o in

Fig. 220. (N. 919. Original, G. H. F. N. del.)

Origin: Koch's type, a ?, came from S. Africa. Neumann (1899)

described the species from 3 (/" and 5 ? specimens from Cape Colony

(E. Simon coll.), and subsequently reported (1901), after examining

specimens from C. P. Lounsbury's collection, that pilosus is found

abundantly in Cape Colony on cattle, mules, horses and pigs. Lounsbur}-

(1900 a) observed specimens in copula on cattle, horses, goats and hogs,

and (1900 b), records them as occurring at Stellenbosch ; he successfully

reared large numbers of larvae on goats ; he, moreover, states (1904) that

the "russet tick" is common on dogs at Stellenbosch. Mally (1904)

states they occur on sheep in the E. Province, Cape Colony. Howard

(1908) adds man, the cat, leopard and bush-buck to the list of hosts,

and Dcinitz (1910) records the species from the civet cat at Umtali.

According to Howard and Lounsbury, it occurs in grass districts both

in Cape Colony and the Orange Free State. Mr W. F. Cooper's

collection contains ^ s from the duikerbok, Gonubie Park, S. Africa, xii.

1908.

Our drawings have been made from numerous specimens of all stages

kindly presented by Mr C. P. Lounsbury, in 190G (N. 919-923), and we

have received other specimens from Cape Colony through the courtesy

of Messrs E. G. Wheler (N. 924-927) and A. H. Noel Fillers (N. 1111).

Neumann has described a variety of 1. pilosus under the name of

/. pilosus howardi, which appears to us doubtfully good for the following

reasons

:

We possess numerous specimens received from Lounsbury (in whose

collection Neumann, 1901, p. 288, found Koch's /. pilosus in abundance),

and these were sent to us as co-types of /. pilosus. On measuring

them it was found that they agreed better with Neumann's description

of the var. howardi.

Neumann, however (in a letter dated July 27th, 1910), admits that
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he was mistaken in the length of the </" /. pilosus, which averages

2"8 mm. (and not 3"1.5 mm. as given in his description), so that the

varietal differences almost disappear. The only specimen he was able

to send us of /. pilosus var. howardi was a microscopic preparation of

the ?, which appears to us identical with the specimens of I. pilosits

from Louusbury's collection. His description of the variety is as follows :

Ixodes pilosus var. howardi Nn. 1908.

Lit. : Neumann, 17. vi. 1908, p. lafi.

Howard, C. W., 17. vi. 1908, p. 126 ; also viii. 1908, p. 95, PI. IV, Figs, a-k ;

describes (J, $, larvae, eggs ; figures (J and ? and details thereof .somewhat

sketchily.

Male: resembles the type, but is smaller, 2:5 x 12 mm. (type measures

3"15xl6 mm.; average length 2'8 mm., see top of this page).

Female : difters from the type as follows : Scutum longer than broad

(l'27xl"l mm.), oval; cervical and lateral grooves le.ss marked; punctations

finer, less deep, more numeroas ; hairs less numerous on dorsum and venter.

Anal grooves with branches closer together and forming an open ellipse posteriorly.

Capitulmn smaller, 0'7 mm. (instead of 0'85 in type; porose areas smaller, shallower,

wider apart. Legs much feebler, e.specially the coxae. General colour, unfed, orange-

red.

Description based on 2 $s and 12 9 s, found on dogs at Leydsdorp, Transvaal, by

Dr Copland and at Durban, Natal, by Dr Theiler, and sent to Neumann by C. W.
Howard (Pretoria). The latter subsequently took specimens in various parts of the

Transvaal, i.e. in the Marico, Rustenburg, Pretoria, Barberton and Zoutspansberg

Districts, and at Piet Retief and Durban in more or less dry or very arid places.

Howard states that "most of the localities are in the low bush veldt, but those

places on the high veldt (about 4000 feet) where the tick is common, are those

parts which are covered with bush, and the tick is apparently lacking in the high

grass."

The principal host is the dog, but Howard has found specimens on a cat,

Erinaceus frontalis and Ithinolophus sp.

34. IXODES LUNATUS Neumann, 1907.

Figs. 222, 223.

Lit. and Icon.: Neumann, v. 1907, pp. 88-90, Figs. 1 and 2 (here reproduced).

Male : unknown.

Female : L. 27, W. I'S mm., body oval, at least twice as broad

behind as in front, brownish, broadest towards the posterior third.

Scutum r57 X 1:39 mm., narrow, elliptical, maroon-brown, glossy,
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glabrous; cervical grooves faintly marked, extending two-thirds the

length ; lateral grooves indicated by a scarcely visible linear ridge

;

punctations very fine, numerous, widely separated. Dorsum covered

by fairly numerous short hairs ; no trace of a marginal groove.

Venter with similar hairs, vulva between coxae IV ; anal groove horse-

shoe-shaped ; spiracles, sub-circular, brownish, nearer to the vulva than

to the anus. Capittdum long (mutilated in the t}'pe, but about 0"94

mm. long); basis capituli triangular, with slight cornua
;
porose areas

medium, oval, louger than broad, the interval equal to their length, a

slightly salient ridge running externally to them ; auricula forming a

pointed retrograde process ; digit ? hypostouie ? Palps 084 nun. long,

narrow, cultriform, article '2 slightly longer than 3. Legs slender, long

(pair 4 about 2".5 mm. long); coxa I bears two sharp spurs, divergent,

separated, the inner longer ; a shorter spur at the postero-external angle

of coxae II-III, very short on coxa IV ; tarsi long, tapering obliquely,

pair 1 long and slender
;
pad almost as long as the claws.

Fig. 222. Fig. 223.

Figs. 222, 223. /. lunatus ? : dorsum and venter. (Neumann, 1907, Figs. 1 and 2.)

Description based on I J from Ilullomijs audebeiti Jent. (Muridae),

Madagascar ( Leyden Natural Hist. Museum).



228 Grenus Ixodes

35. IXODES RASUS Neumann, 1899.

Figs. 224-226 (Fig. 22.5 original).

Lit. and Icon. : Neumann, 1899, pp. 137-139, Figs. 12-14 (reproduced); 1901, p. 285.

Male (Fig. 224): Body oval (27 x 1-6 mm., Nn.), broader behind,

with po.sterior border rounded. Scutum convex, reddish brown, marginal

fold narrow (01 mm.), uniform. Cervical grooves faint, at first parallel,

then divergent. Very numerous fine, equal punctations, distributed

over the whole surface. Venter : sexual orifice broad, opposite the second

intercoxal space; pregenital plate quadrangular and finely punctate;

pre-anal plate very large, broad posteriorly, punctate ; anal plate circular,

the anus eccentric, nearer the anterior rim of the circle. Spiracles large

and long-oval, almost twice as long as broad, slightly tapering behind.

Capitulum short (0'55 mm.), slightly longer than broad, broadest just

behind the palps. Hypostome (Fig. 224 C) short and broad, sometimes

slightly indented, dentition 4
|

4 to 3
|
8, the teeth increasing in size

posteriorly, the rows are irregular, and the internal teeth are flat and

blunt, while the external teeth are pointed, the last externals very large.

(Digit; see Fig. 224 B.) Palps short, broadest at junction of articles 2

and 3, which are almost equal in length. Legs long, the last two articles

of pair 4 extending beyond the abdomen. Coxae large, the first three

noticeably glossy, the last punctate. A short, blunt spur at the postero-

internal angle of coxa I and at the postero-external angle of coxa IV.

Coxae II and III unarmed.

Fig. 224. I. raaus s : A venter ; B digit, x 210 ; C hypostome, x 135.

(Neumann, 1899, Fig. 12.)
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Female (Figs. 225-226): Body rather short-oval, broadest at the

posterior third. Scutum (TO x 1-5 mm., Nn.), reddish brown, oval,

glossy, dark brown, with very numerous fine, equal puuctatious ; cervical

grooves superficial but nearly attaining the posterior border; lateral

grooves barely indicated by a slightly prominent margin. Dorsum with

three posterior longitudinal grooves, and witli numerous punctations

studded with short hairs. Venter with similar punctations and hairs.

Vulva between coxae IV ; aiial groove circular, with anus eccentric, as

in {/•. Capitulum long (1'3 mm., Nn.), base an equilateral triangle, with

slight cornua. Porose areas oval, size variable, converging in front,

the interval about equal to their breadth ; auricula forming a stout

retrograde process (variable in size, see Fig. 225). Hypostome lanceolate
;

teeth 4
|
4, then 3

j
3, finally 2

j
2, the externals stout and pointed,

the internals blunt ; the inner files far apart. Palps flat, cultriform,

the outer border nearly straight, the inner convex ; article 2 twice

as long as 3. (Chelicera, see Fig. 226.4.) Legs of medium length;

coxae I and II near together, the coxae somewhat separated. The coxae

resemble those of (/, but the spurs tend to become obsolete in large $s.

Fig. 22.5. /. ra$us 9 unfed: dorsum, part of venter, tarsus 4, spiracle. Details (to

right) showing variation (p.a.) in size of porose areas ; u in size and form of auricula;

in coxa I (note spur) and vulval flap or apron, as observed in another specimen out

of the same lot. Collected from man and dog, Kumasi, Ashanti, by W. Graham,

X. 1907. (N. 928. Original, G. H.F.N, del.)
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Fig. 226. I. nisiis ? : A digit, x 210 ; B hypostome, x 70 ; C, D tarsi 1 and 4.

(Neumann, 1899, Figs. 1.3 and 14.)

Tar.si long, tapering fairly gradually ; tarsus 1 nearly as long as articles

4 and 5 together
;
pad almost as long as the claws.

Neumann (1899, p. 139, and 1901, p. 285) records specimens from the

Congo (from Hyrax sp., ,/ ? in copula, Mocquerys coll., now in Neumann
coll.) ; from the Cameroons (Zenker and Conradt coll.) ; from German
East Africa (Kummer and Conradt coll.), one specimen having been

taken from an Ichneumon ; and from Togo (Berlin Mus.).

Neumann, 1907 a, p. 18, reports 1 ?, from Kilimandjaro, Kibonoto

(1300-1900 metres), 17. X. 190.5; 1 ?, from Kilimandjaro, 8. x. 1905;

1 ?, from Meru (3000-3500 metres), Regeuwald, collected by the

Sjostedt Zoological Expedition, German East Africa.

We have received examples (N. 877 d) from Uganda, taken from

cattle, which came from Bukedi to Mpumu IX. 1909 (Sir D. Bruce);

from (N. 503) Obuasi, S. Ashanti, from leopard, and (N. 928) from

Kumasi, C. Ashanti, from man and dog (Dr W. M. Graham, 1907-8).

Our description differs from that of Neumann.

36. IXODES UGANDANUS Neumann, 1906.

Figs. 227, 228.

Lit. and Icon. : Neumann, 1906, pp. 198-2(X1, Figs. 2, 3 (reiiroduced).

Male (Fig. 227) : Body 2'2 x 1*2 mm., contour oval, narrow in front,

broadest toward the posterior third, maroon-brown. Scutum convex,

glossy, glabrous, marginal fold narrow, about as broad on the sides as
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behind ; cervical grooves narrow, superficial
;
punctations many, distant,

ver}' fine (inconspicuous). Venter : genital orifice broad, between

coxae III. Pregenital plate rectangular, longer than broad, emarginate

in front ; median plate pentagonal, large, vei-y broad behind, ver^' finely

punctate ; anal plate almost circular, forming a very short point behind,

coarsely punctate ; adanal plates somewhat longer than broad, with

many punctations. Spiracles large, oval, much longer than broad.

Capitulum short (0'5 mm.), with pentagonal base, broader than long, the

sides diverging in front, no cornua, the postero-ventral border un-

dulating; no auriculae. Hypostome (Fig. 227) short, broad, 2 stout

marginal teeth, the posterior stouter; the other teeth forming saw-like

ridges, as figured. Palps short, articles 2 and 3 of about equal length.

Legs of medium length, dark. Coxae broad, contiguous; a short, blunt

spur at the postero-internal angle of coxa I and at the postero-external

angle of coxa IV. Tarsi of medium length, tapering gradually.

Fig. 227. /. ugandanus i : venter and hypostome. (Neumann, 1906, Fig. 2.)
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Female (Fig. 228) : Body short oval, 6x4 mm., dark brown.

Scutum oval-lozenge-shaped, longer than broad (TS x I'l mm.), broadest

slightly behind the anterior third, dark brown, glossy, slightly emar-

ginate' in front, very fine punctations, slight lateral grooves\ cervical

grooves very superficial and extending beyond half the scutal length.

Dorsum with many clearly visible punctations, few scattered hairs,

tegumentary folds very marked and undulating ; traces of three posterior

grooves. Venter bears similar punctations, hairs and folds ; vulva small,

between coxae IV ; anal groove encircling the anus, converging behind

and uniting in an elongated point. Spiracles larger than coxa IV,

slightly oval, with long axis transverse to the body axis. Gapitulum

narrow, 092 mm. long. Dorsal base rectangular, much broader than

long; very slight cornua; porose areas oval (but variable), oblique,

slightly converging in front, almost tangential to the posterior border,

the interval equal to their width ; no auriculae. Hypostome long,

narrow, lanceolate, with 2 (? 3) marginal rows of teeth on each side,

leaving the middle portion free. Palps long, slender, article 2 at least

twice as long as 3. Legs slender, relatively short, maroon-brown.

Coxa I prolonged by an internal spur, which is fine, about three times

as long as broad at the base ; coxae II-III unarmed ; coxae IV with a

very small external tuberosity. Tarsus 4 tapering obliquely, with a

slight swelling at its base.

Fig. 228. I. ugandamis 5 : capituhim and scutum. (Neumann, 1906, Fig. 3.)

' Neumann states that the ? scutum is not emarginate and does not possess lateral

grooves ; that the spiracle is small, and the porose areas oval.
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Neumann's original description was based on 1 (^ and 1 ? in coitus,

found on Aulacodus sp., from Uganda, collected by E. Degaa (British

Mus.). Neumann, 1907 a, p. 18, has since reported 1 jf, 1 $, from

Kilimaudjaro, Kibonoto, Regenwald (2000-3000 metres), collected by

the Sjostedt Zoological Expedition, German East Africa. We have

received specimens of this tick (N. 1215, $s), taken from a large rodent,

Oshogbo, Eastern Province of S. Nigeria, W. Africa, 28. ii. 1910

(J. J. Simpson coll., for Entomol. Res. Committee); (N. 121G, ? o),

taken from sheep, Ibesha, W. Africa, 7. Ii. 1910 (J. J. Simpson).

We have modified Neumann's description of the $, in the light of

the numerous specimens we have received.

Ixodes ugandanus subsp. djaronensis Neumann, 1907.

Lit. : Xeuuiaun, I'JOTa, p. 18 (no figure).

Male: Body I'l mm. /. Capitulum 0'3 mm. L, auriculae almost

obsolete ; digit 90 fi I., with external article strongly bidentate and

having two minute distal teeth.

Female : Body attaining 46 mm. (capitulum included) x 3'3 mm.

Colour varying from yellowish white to maroon-brown. Scutum

0'95 X 068 mm. Capitulum 0'6 mm. I., auriculae slight.

The foregoing is abstracted from the author's description. The sub-

species is stated to differ from the type in being smaller, and having

slight auriculae.

Described from 1 (/" and 10 ?s, found on Genetta suadelica Mtsch.,

23. VII. 1905, Kilimandjaro, Kibonoto, and 1 ?,from Meru, Regenwald

(3500 metres), collected by the Sjostedt Zoological Expedition, German

East Africa. We possess (N. 1222) 1 $, found on Procavia brucei,

Harar, Abyssinia, 1901, collected by Dr H. Brumpt, which we refer to

this subspecies.

37. IXODES CORDIFER Neumann, 1908.

Fig. 229.

Lit. and Icon. : Xeumann, vii. 1908, p. 73, Fig. 1 (rei)rodiiced).

Male: Body oval, twice as broad behind as in front; 3'5 x 2 mm.
(width at spiracles). Scutum brownish yellow, glossy, slightly convex,

covering the whole dorsum ; cervical grooves very short and very

K. I. 16
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shallow
;
punctations fine, numerous, finer and less numerous longi-

tudinally over the whole median third, the punctations absent in two

symmetrical, longitudinal and sinuous depressions occupying the anterior

two-thirds, where they are limited outwardly by a linear prominence

indicating a lateral groove. Venter concave ; hairs few and very short

;

genital orifice broad, between coxae II
;
pregenital plate short, rather

broader than long ; median plate quadrangular, narrow in front, much

longer (1'7 mm.) than broad (I'l mm. posteriorly) ; anal plate cordi-

form, as broad as long, with anterior border straight, sides convex

and forming a point behind, with fine punctations ; adanal plates twice

as broad at the posterior border as in front ', finely punctate and fused

behind the point of the anal plate ; spiracles large, oval, much longer

than broad. Capitulum yellowish, short (0'6 mm.), with pentagonal

dorsal base, as broad as long ; lateral borders slightly diverging in front,

ending at the insertion of the palps
;
posterior borders straight, without

salient angles; no auriculae; hypostome short, broad, 2
|
2, with rounded

teeth. Palps short, broad ; article 1 transverse ; articles 2 and 3

apparently fused, constricted at the base and very broad dorsally along

most of the length. Legs dirty yellow, long, stout ; coxae broad.

Fig. 229. I. cordifer <? : venter and tarsus 4. (Neumann, 1908, Fig. 1.)

• Neumann's figure, reproduced here, appears to be inaccurate in this respect.
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contiguous, with four long hairs at the posterior border ; a spur at the

postero-external angle, increasing in size from I-IV, where it is about

thrice as long as broad ; a short flat spur at the postero-internal angle

on coxae I-III, decreasing in size backward. Tarsi long, tapering

abruptly (step-wise) ; claws long, pad almost as long.

Female : unknown.

From description by Neumann, based on 1 (/" from Sekroe, New
Guinea, collected by S. Schadler (Leydeu Miis. Nat. Hist.). In general

form thi.s species approaches /. holocyclus (which is Australian) rather

than /. rasHS (whicii is African).

38. IXODES HOLOCYCLUS Neumann, 1899.

Figs. 230-232.

Lit. and Icon. : Neumann, 1899, pp. 151-155, Figs. 24-26 (reproduced).

Male (Fig. 230): Body oval, broader behind, posterior border

rounded, 3x2 mm., reddish yellow all over. Scutum, convex, marginal

fold narrow ; cervical grooves short, continuous in front with the lateral

grooves which attain the posterior border. No punctations nor hairs.

Venter : sexual orifice broad, facing the second intercoxal space. Pre-

genital plate hexagonal, one-third broader than long. Anal plate longer

than broad; anal grooves at first straight and parallel, then curved and

converging backward without uniting at the posterior border. Median

plate very long, very broad behind, covered with short hairs. Adanal

plates in the form of obliijue parallelograms. Spiracles almost twice

Fig. 230. /. holocycliu i : 1, ventral aspect ; 2, hypostome, x 75.

(Neumann, 1899, Fig. 24.)

16-2
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as long as broad, tapering much behind, whitish. Gapitidum short

(0"6 mm.), its base quadrangular, scarcely broader than long. (Digit, see

footnoted) Hypostome (Fig. 230) short and broad, with some blunt

denticles in front, then 2
|

2 files of 5-6 blunt teeth. Palps as in !^ but

shorter, scarcely twice as long as broad. Legs with coxae contiguous,

with spur slightly stouter than in $ ; legs thicker, with shorter articles,

more enlarged distally.

Female (Fig. 231, unfed) : Body flat, oval, yellowish, 3-2 x 1-7

mm., a complete marginal groove limiting a marginal fold of equal width

throughout. When fully gorged, the body is oval, broader behind, con-

tracted on a line with the spiracles, the largest specimen 15 x 11 mm.,

and 9 mm. thick. Integument finely striated, with short hairs, few and

scattered. Scutum reddish yellow, almost oval, slightly longer (2"3 mm.)

than broad (2 mm.), flat in the median field, the sides convex ; cervical

grooves convergent, short and superficial ; lateral grooves clearly marked,

attaining the posterior border, accentuated by an external ridge

;

punctations very numerous, subequal, confluent in places. Dorsum

:

grooves normal. Venter : vulva behind the level of coxae III (variable).

Sexual grooves very divergent, then curving toward each other at

the level of the anus, ending on the posterior border. Anus rather

posterior, in an elongate depression ; anal grooves parallel, then

convergent behind, where they unite in a point on the median line.

Spiracles very small, circular, reddish, placed toward the middle of the

length, distant from coxae IV. Capitulmn long (TS mm.), reddish yellow
;

base short, pentagonal, broader than long, posterior border fairly straight,

lateral borders sub-parallel, then convergent in a cone anteriorly
;
porose

areas deep, oval, elongate in the direction of the axis ; auricula forming

a retrograde horn. (Digit, see footnote-.) Hypostome (Fig. 231) long,

narrow, lanceolate, numerous small sharp teeth, followed by 3 i 3 files of

12-13 stout teeth, increasing^ in size from within outward in each trans-

verse series, the median files far apart. Palps much longer than hypo-

stome ; article 1 thick, salient outward near the base ; article 2 at least

twice as long as 3, the whole palp cultriform, broadened dorsally, concave

Digit 160 |U long; dorsal process (?) ; external article 4-toothed, the two anterior teeth

very small, the others strong.

- Digit 210 /i long; dorsal process a longitudinal crescent, \Tith retrograde teeth,

prolonged down to the lower third of the digit by its shaft of insertion ; external article

elongate, with five teeth of increasing size.

' Neumann states they diminish outwardly, but this does not agree with the figures

nor with our specimens.
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outside : article 4 very small, subterminal. Legs reddish yellow, long.

Coxae large, trapezoid, separated by intervals almost equal to their

width, a postero-external spur decreasing in size from coxae I to IV;
long white hairs on the posterior coxal border. Similar hairs on the

ventral border of the other articles. Tarsus 1 as in /. ornithorhynclii (see

Fig. 2.37) ; tarsus 4 almost four times as long as broad, abruptly tapering,

the pseudo-articulation nearer the proximal extremity of the article;

claws short, the pad almost reaching their tips.

Fig. 231. /. holocyclus $ (partially gorged) : 1, capitulum and scutum iu dorsal aspect

;

2, venter ; 3, hypostome, x 75. (Neumann, 1899, Fig. 25.)

Nymph (Fig. 232): differs from $ as follows: Body oval, 2-6 x

13 mm. (broadest on a line with the spiracles). Scutum 1 x 0'7 mm.
Capitulum 0"88 mm. long (dorsally); base more conical. (Digit, see

footnote'.) Hypostome narrower, sharper, with 2
j

2 files of 13-14 teeth,

the external stout, pointed, the internal blunt. Palps without apparent

articulation separating articles 2 and 3. Legs 4 extending beyond

the posterior border of the body to at least the length of the tarsi
;

coxal spurs feebler.

Description based on 2 $ s and 1 </ collected from Australian sheep

;

1 J from Fhascogule penicillata (Marsupial Tree-shrew) at Port

Stephens, Australia; 1 o from Sciurus variabilis in India (British

Museum) ; 1 gorged $ from a dog in Queensland (Bur. Animal

Industry, Wash.); 2 gorged $s of unknown origin (Hamburg Museum);

1 unfed ? from N. S. Wales, and 1 o from E. India (?) (Berlin

Museum) ; 1 microscopic specimen of a o from a 7-ed squirrel from

' Digit 115 n long ; dorsal process a subterminal hook at the end of a narrow shaft.
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Fig. 232. I. holocyclus o : dorsal aspect of capitulum, x 88 /i /.

(Neumann, 1899, Fig. 26.)

India (R. Blanchard coll.). Neumann (1901, p. 288) states it has

been found on calves in N. S. Wales (Bur. of Agr., N.S.W.). We have

received (N. 644) 2 $s from W. Australia, vii. 1900, from Macropus

sp., also (N. 643) 2 os from W. Australia which we attribute to this

species (ex Rothschild coll.). W. F. Cooper's collection contains

specimens ( ^ ) from Lismore, Tweedline, Queensland, X.1907 (S. R.Scott)

and ((/, % ) received from the Dept. of Agriculture, Brisbane, Queensland.

39. IXODES SCHILLINGSI Neumann, 1901.

Figs. 233 (Neumann) and 234, 235 (original).

Lit. and Icon. : Neumann, 1901, pp. 288, 289 (? , no figure).

Neumann, 1910, pp. 170-172, Fig. 10 ((J, reproduced).

Male (Fig. 233) : Body oval, 2-3 x 138 mm., broadest in front of the

spiracles about midway along body-length. Scutum maroon-brown,

slightly glossy, convex, glabrous, marginal fold bearing very short hairs
;

cervical grooves doubtful ; very many large, subequal punctations,

absent only on three small areas situate on the posterior third ; two

symmetrical punctate depressions midway along the length ;
deeply

emarginate ; scapulae prominent. Ventei- flat, very short equidistant

hairs ; sexual orifice facing the second intercoxal space ; median plate

pentagonal, narrowing in front, longer than broad (0'89 x 7"2 mm.);

anal plate small, racket-shaped, with quadrangular prolongation behind
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adanal plates with straight anterior border, the convex external and

concave internal borders uniting in a point behind ; all the plates bear

shallow medium punctatious. Spiracles large, oval, orientated lengthways

to body. Capitulum dark, short (OS mm. I.) ; dorsal base pentagonal,

as broad as long, lateral borders slightly diverging in front, posterior

border straight, no cornua ; auriculae pointed, with median point arising

from ventral ridge (tricuspid appearance) ; digit 135 fi I. (see Fig. 233).

Hypostome short, broad, with six transverse rows of 6-8 rounded teeth

and a large basal tooth on each side equal in length to the others

collectively. Palps short, broad dorsally ; article 2 broader than long,

barely as long as 3. Legs maroon-brown, pair 4 very long, the last two

articles extending beyond the posterior border of the body. Coxae with

trenchant posterior border; coxa I triangular, with very small spur

postero-intemally ; II and III subquadrangular, likewise with small spur

as on I ; IV longer than broad, with small postero-external spur. Tarsi

long, tapering abruptly (see Fig. 233) ;
pad almost as long as claws.

Fig. 233. I. schillingsi s : venter, left digit in ventral aspect, tarsus 4.

(Neumann, 1910, Fig. 10.)

Female (Fig. 234) : Body relatively short, naiTowed in front, much

dilated toward the middle of its length in front of the spiracles, rounded

posteriorly ; L. 4'3 mm., \V. 3 5 mm., yellowish white. Scutum reddish

brown, much longer than broad (15 x 11 mm.), broadest towai'd the
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anterior third ; emargination slight ; cervical grooves superficial at first,

then fairly deep and diverging slightly to the middle of the postero-

lateral border; no lateral giooves, punctations very numerous, deep,

equal. Dorsum bearing a few scattered hairs, finely striated. Venter

with hairs more numerous, similar striations. Vulva facing coxae IV

;

sexual gi-ooves nearly straight, slightly divergent, then slightly conver-

gent posterior to the anus. Anus situated far posteriorly ; anal plate

forming an ellij^se, disappearing posteriorly in a short prolongation.

Spiracles subcircular, whitish, very posterior, far from coxae IV.

Capitulum 09 mm. long; base an equilateral triangle; porose areas

subtriangular, broadened transversely, large, shallow, the interval wide
;

auricula forming a sharp retrograde hook. Hypostome long, naiTow,

lanceolate, pointed anteriorly, with pointed teeth, numerous and small

in front, then 3
|
3, followed by 2

|

2 files of 12-13 teeth extending almost

to the base, the internal files much separated, especially posteriorly.

Palps long, narrow, widest in the middle of article 2, scarcely extending

beyond the hypostome, much separated at their base, then curving

inward ; article 3 elongate, nearly as long as article 2. Legs of medium

length. Coxa I with a very sharp, narrow, internal spur and short

strong external spur; II and III trenchant on their posterior border;

the trenchant edge ending abruptly externally; coxa IV with a slight

Fig. 234. I. schitliiigsi ? : capitulum and scutum, capitulum in ventral aspect with

coxae, tarsus 4, spiracle, slightl.v magnified view of venter, s indicating position of

spiracle. Drawn from (N. 1171) co-type; presented by the Berlin Museum.
(Original, G. H.F.N, del.)
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indication of a spur at the postero-external angle. A very slight tooth,

ventrally, at the distal extremity of the trochanters of each leg. Tarsi

long, especially those of pairs 1 and 4, tapering fairly abruptly near to

their extremities
;
pad almost as long as the claws.

Njmaph (Fig. 23.5): resembles the ? but the scutum is broader;

the punctations on the scutum, though deep, are not so numerous,

and there is a slight external spur on ail the coxae.

Fig. 23.5. I. schillingsi o : capitulum and scutum, ventral aspect of (mutilated) capitulum

with coxae, aual groove, spiracle and tarsus 4. Specimen from the same source as

preceding. (Original, G. H. F. N. del.)

Our description of the $ and o is ba.sed on (N. 1171) 1 $ and 2 Os

presented by the Berlin Museum from among Neumann's types (12 $s,

etc.) from Colobus caudatu.s, a monkey, from German East Africa

(Schillings coll.). According to Schillings, as stated by Neumann, this

tick fixes itself exclusively on the eyes, especially in young monkeys,

one eye being often lost. Neumann, 1907 a, p. 18, reports 2 $s and

1 o, found on Colobus caudatus, Kilimandjaro, Kibonoto, 3. vii. 1905,

and 1 $ found in the same locality on grass, 12. vir. 1905, collected

by the Sjostedt Zoological Expedition, German East Africa. Neumann
(1910, p. 171) has recently described the J* from a specimen found in

copula, collected by G. Vasse in 1907, in Mozambique, Province of

Gorongoza (Paris Mus.)
; the description we give of the (/ is condensed

from Neumann, who states that the 2 $s collected with the J* were

somewhat larger than the types (7 mm. I., including capitulum).
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40. IXODES ORNITHORHYNCHI Lucas, 1845.

Figs. 236-238 (Fig. 236 original).

Lit. and Icon. : Lucas, 1845, p. 58, PI. I, Figs. 3, 3 a, 3 b, ? dorsum and venter.

Pagenstecher, 1861, p. 40, PI. II, Fig. 25, hypostome and digit (nymphs).

Neumann, 1899, pp. 142-144, Figs. 18, 19 (reproduced).

Male: unknown.

Female (Fig. 236, gorged) : Body long and narrow, with lateral

bordeis almost straight and parallel, attaining 7x4 mm., body, capitu-

lum and legs earthy yellow. Scutum considerably shorter than broad

(1'2 X 19 mm.), only slightly emarginate ; antero- and postero-lateral

borders very divergent, slightly convex, posterior angle very broad and

rounded ; cervical grooves shallow, divergent, broad, disappearing an-

teriorly ; very many very fine equal punctations ; no lateral grooves.

Integument veiy finely wrinkled, covered by fine short hairs. Dorsum :

a complete marginal groove only visible in the unfed tick close to the

border (Fig. 236). Venter : vulva narrow, facing the second intercoxai

space ; sexual grooves very long, sinuous, only slightly divergent,

attaining the posterior border; anus situated far behind, anal grooves

slightly or not divergent. Spiracles large, almost circular, milky white.

Gapitulum short, with pentagonal or subtriangular base at least twice

as broad as long; porose .areas very large, rounded. (Digit, see Fig. 238 C.)

Hypostome (Fig. 238 H) short, bearing 3
1

3 files of 7-8 teeth. Palps

thick, with base distant from the hypostome ; article 2 about twice as

long as 3. Legs long, grouped in the anterior third of the body in

gorged specimens. Coxae elongate, unarmed, punctate, flat, trenchant

at the posterior border; legs long, relatively narrow, haired. Tarsus

1 (Fig. 237) thrice as long as broad, cylindrical, slightly humped near

the tip, with obsolete pseudo-articulation ; tarsus 4 four times as long

as broad ; the basal pseudo-article broader than the distal, which tapers

dorsal ly. Claws short, pad two-thirds the length of the claws.

Nymiph (Ixodes urnithorht/nchi Fagenatecher) : resembles $. Body

relatively broader (3 x V5 mm.), oval, the colour varying from brownish

yellow to earthy yellow. Gapitulum with base relatively shorter and

broader, without porose areas. Digit 85 /j, long, as in $ . Hypostome

with 2
I

2 files of o teeth.

Neumann was the first to describe the species adequately from

(a) six $8, from the Paris Museum, of which five were from the

Or)iitliorIiynchus(L\icas coll.),and one from the Marianne Islands, collected



/. ornithorhynchi 243

Fig. 236. /. ornithorhynchi ? : to left, an unfed ? , dorsum, venter and spiracle. Type

in Paris Mus. To right, a replete ? , dorsum and coxae (the latter not to scale),

from specimen in M^gnin coll. ; body i>-!i mm. I. (Coll. Lab. de Parasitol., Paris.

OriginaJ, G. H. F. N. del.)

237. Fig. 238.

Fig. 237. /. ornithorhynchi i : tarsi 1 and 4, x45. (Neumann, 1899, Fig. 19.)

Fig. 238. /. ornithorhynchi ? : C, left digit viewed dorsally to one side, loO/il. ; H, hypo-

Btome, x75. (Neumann, 1899, Fig. 18.)

by A. Marche. (Lucas states that this species attaches itself especially

to the sides of the belly uear the anal and genital regions, and also on

the back); (6) 30 os, collected by Jules Verreaux in Tasmania in 1843

(Paris Museum). (Pagenstecher records several from Omithorhi/nchus
;

he took them for females); (c) three $s, from the Ornithorhynchus

(Mfjgnin coll.). Neumann (1901, p. 285) states that this tick has also

been found on the legs of Ornithorliynchiui (coll. Bureau of Agriculture,

N. S. Wales). Our figures are drawn from Lucas' types and specimens

in the M^gnin collection (now in the Lab. de Parasitol., Paris).
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41. IXODES TASMANI Neumann, 1899.

Figs. 239 (Neumann) and 240 (original).

Lit. and Icon. : Neumann, 1899, pp. 144, 145, Fig. 20 (reproduced).

Male : unknown.

Female (unfed): Body flat, oval, reddish yellow, the scutum, capi-

tulum and legs being darker; 3'2 x 1'6 mm. (greatest breadth on a line

with coxae III). Dorsum with complete marginal groove, limiting a

marginal fold of uniform width. When gorged, the body is ovoid,

swollen dorsally, almost as thick as broad, broader behind, 10 x 7 mm.,

yellowish brown, glabrous, or bearing short hairs. Integument trans-

versely striated, covered by small, regularly disposed varrucosities.

Scutum^ slightly broader (1'5 mm.) than long, the antero-lateral borders

divergent, subrectilinear, with rounded lateral angles, and short, wavy

postcro-lateral borders soon disappearing in the broadly rounded posterior

border ; cervical grooves shallow, divergent ; many fine and equal

punctations ; no lateral grooves. The dorsum shows traces of the usual

grooves. Venter: vulva narrow, facing the antero-internal angle of

coxae III; sexual grooves divergent, very long, extending slightly

over on to the dorsum. Anus toward the posterior third ; anal grooves

parallel, then approaching each other slightly behind, where they also

extend over on to the dorsum. Spiracles whitish, transversely oval.

Capitulvm short (7.50 /x), base twice as broad as long, hexagonal (due,

apparently, to the fusion of the enlarged basal article of the palp with

the basis capituli)
;

porose areas large, oval, close together. Digit ?

Hypostome (Fig. 239 B) markedly spatulate, with broad corona, bearing

3 1 3 files of 9-10 teeth, of about equal size in each transverse row,

decreasing in size from in front backward, and continued by i-o rows

of blunt and salient teeth. Palps flattened, much separated and narrow

at their base, very broad at their distal half; the articulations between

articles 2-3 obsolete, article 1 forming a curious structure surrounding

the hypostome. Legs of medium length, grouped, in gorged specimens,

on the anterior quarter of the body, the tips of the fourth pair scarcely

extend beyond the spiracles, the movable articles being cylindrical.

Coxae trenchant ; tarsi almost identical with those of /. ornithorhynchi

(Fig. 237). Claws short
;
pad almost reaching their free extremities.

' There is a noticeable variation in the shape of the scutum in the types. Those

collected by Verreaux iu 1843 (Paris Mus.) have a scutum very much as figured by

Neumann (see Fig. 239 J).
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Neumann's description was based on one unfed and two gorged $s,

collected by Verreaux, the ornithologist (1847), in Tasmania; one unfed

and one gorged $ from the Island of St Pierre (Ponafidiii ?) (Paris

Mus.), and one gorged $, of unknown origin (Berlin Mus.). Hosts

probably birds.

We have somewhat altered the description given by Neumann,

after having examined the types, one of which we figure.

Fig. 239. /. tasmani ? : A, capitulum and scutum ; B, hypostome, x 10.5
;

C, tarsus 1, x 70. (Neumann, 1899, Fig. 20.)

Fig. 240. /. lagmani ? (type, unfed) : dorsum and venter, spiracle. Verreaux coll., 1847;

a pinned specimen. (Paris Mus. Original, Ci. H.F. N. del.)
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42. IXODES TENUIROSTRIS Neumann, 1901.

Pi. V, Figs. 1, 2, original. Fig.s. 241-244 (242-244 from

Neumann, 241 original).

Lit., etc.: Ixodes tenidrostris Neumann, 1901, p. 286, Figs. 5, 6 (?, reproduced).

Ixodes tenuirostris Neumann, 1902, p. 119, Fig. 5 (jj, reproduced).

Ixodes tenuirostris in Wheler, 1890, p. 40 ; 1906, p. 414, Figs. 23, 24 ( ? capitulura,

(^ dorsum, pliotographed).

1 Ixodes triangidiceps Birula, 1895. See Notes on Doubtful Species (p. 293).

Male (PI. V, Fig. 1 ; Figs. 241, 242) : Body regularly oval, small,

reddish yellow all over. Scutum : 1'5 x 0"8 mm., glossy, convex, mar-

ginal fold narrow ; very slightly emarginate ; cervical grooves very

faint, shallow, divergent ; no lateral grooves ; some very short sparse

hairs on the posterior border; punctations extremely minute and

inconspicuous. Venter: sexual orifice large, facing the posterior borders

of coxae II ; median plate scarcely longer than broad ; anal plate very

narrow anteriorly, very broad posteriorly, almost triangular, with sides

very divergent and subrectilinear ; adanal plates trapezoid, considerably

broader in front than behind ; a few inconspicuous short hairs. Spiracle

rather large, subcircular, with its posterior border rather straight.

Gapitulum short (0'33 mm. Nn.), with base slightly broader in front

than behind, shagreened, with lateral and posterior margins ridge-like.

Hypostome short and broad, some denticles distally, followed by 2
j

2

files of .3 to 4 .short stout teeth succeeded by squamiform teeth. Palps

short, thick, convex dorsally, much separated at the base, with long

axes converging in front. Legs : coxae rather short and broad, without

spurs, but with posterior borders somewhat trenchant; tarsus 4 rather

long, tapering gradually.

g. 241. Fig. 242.

Fig. 241. /. tenuirostris i : capitulum in dorsal aspect. From the type at the British

Mueeum. (Original, sketch by G. H. F. N.)

Fig. 242. /. temurastris ^ : posterior part of venter. (Neumann, l'.t02, Fig. 5.)
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Fig. 1. Fig. 2.

Fig. 3. Fig. 4.

Figa. 1, 2. Ixodes tenuirostris.

Fig. 1. <f venter. (Original, E. G. Wheler, phot.)

Fig. 2. ? venter, mounted specimen, x 11. (Original, E. G. Wheler, phot.)

Figs. 3, 4. Ixodes putun.

Fig. 3. <f dorsum, x 7. (Wheler, 1906, Fig. 20.)

Fig. 4. ? dorsum, x 7. (Wheler, 1906, Fig. 25.)

(All Hpvciiiiens of Uritish origin.)
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Female (PI. V, Fig. 2; Figs. 243, 244): Body lead-coloured,

elongate-oval, may attain 8x5 mm. in fully gorged specimens. Scutum

:

0'8 X 07 mm., broadest near the posterior end ; antero-lateral borders

subrectilinear, divergent, united by a broadly rounded posterior border

;

emargiuation slight ; surface uniform, glossy, without cervical grooves,

punctations inconspicuous ; lateral grooves straight, parallel to the

borders, very fine. Dorsum covered by fine hairs, short, scattered ; in

the posterior third a horseshoe-shaped groove open posteriorly, and in

the space which it circumscribes a median groove extending more

posteriorly. Venter with hairs somewhat more abundant. Vulva large,

facing coxae III. Sexual and anal grooves very divergent, the latter

ogival in front of the anus ; spiracles whitish, rather obliquely oval,

narrowed antero-dorsally. Capitulum small (0"5 mm. Nn.); base (-H article

1 of palps which are fused with it) subtriangular dorsally, twice as broad

as long, the sides rounded, the posterior border somewhat concave, porose

areas round, covering the greater part of the dorsal surface, the interval

equal to about half their diameter. Hypostome narrow, with 2
j

2 files

of 7-8 blunt teeth. Palps narrow, the first article in the form of a stout

spur, directed transversely outward and fused with the base, article 2

very narrow at its base and widening gradually, twice as long as 3.

Legs weak, short. Coxae as in the J" ; tarsi slender, tapering gradually
;

pad almost as long as claws.

Fig. 213. Fig. 244.

Fig. 243. /. tenuirostris ? : capitulum and scutum (too long). (Neumann, 1901, Fig. 5.)

Fig. 244. /. tenuirostris ? : capitulum and coxae L (Neumann, 1901, Fig. 6.)
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Nymph : resembles the % in its essential characters, except that

the spur on article 1 of the palp is more salient ventrally than laterally.

Larva: resembles the O, but the scutum is comparatively shorter

and broader.

This species appears particularly to infest small Mammalia. Neumann

first recorded the tick (three $s, two os) from Evotomys glareolus,

Island of RUgen (Leram coll., Berlin Mus.) and (one $ ) from '' Arvicola

prutensis" Painswick, Gloucestershire, England (E. G. Whaler's coll.,

1893). The cf, first described by Neumann, was found on Evotomys

glareolus, Swansea, Wales (type, C. Oldham coll., British Mus.). Evans

(1907, p. 36) found the O on Arvicola amphibius var. atej' in Kincardine-

shire, Scotland (October). We have received specimens from the

following hosts and localities

:

Great Britain: (N. 623, $) from Microtus agrestris (field vole),

Tring, Herts.' (N. 1165, % s), from field vole, Longner Hall, Shrewsbury,

VIII. 1910 (R. F. L. Burton). (N. 622, %), from Microtus amphibius

(water vole), England, iv. 1892\ (N. 620, %) from Mus minutus

(harvest mouse); no particulars'. (N. 3-56, larvae), from Sorex mimitus

(pigmy shrew), Grippetts, Gloucestershire, I. 1908 (E. A. Wilson).

(N. 621, os), from Sorex vulgaris (common shrew), Bevendean, Sussex,

VI. 1899'.

Switzerland: (N. 624, 62.5, 1069, a ^ captured with mouthparts

buried in ? 's body close to anus, $s and o s) from Microtus arvalis,

Campfer, St Moritz, Engadine, Vli. 1904 (K. Jordan)'. (N. 619, {/• and

^ ), from Evotomys glareolus (bank vole), Campfer, St Moritz, Engadine,

VII. 1904 (K. Jordan)'. (N. 1161, $ ), from Tarasp, summer of 1901'.

43. IXODES FECIALIS Warburton and NuttaU, 1909.

Fig. 245.

Lit. and Icon. : Wiu-burton and Nuttall, 1909, pp. 58, 59, Figs. 1 and 2

(reproduced).

Male : unknown.

Female (gorged) : Body long, cylindrical, 8x4 mm., dark brown, with

yellow scutum, capitulum and legs. Scutum- rather longer than broad

(1*5 X 13 mm.), broadest near the posterior end ; uniformly punctate

except along the cervical grooves, which are otherwise obsolete; the

' Ex N. C. Rothschild coll.

- Recalling a conventional foim of heraldic shield, hence fecialis.
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sides straight and diverging posteriorly ; lateral grooves indicated by

a prominent ridge of darker colour, sparsely punctate and parallel with

the lateral border; scapulae blunt; euiargination moderate. Dorsum
minutely punctate, and thickly studded, especially in the posterior

portion, with very shurt white hairs. Capitulum : base, a triangle,

longer than broad, with wing-like lateral projections hollowed dorso-

laterally to receive the palps
;

porose areas long-oval, rather near

together, very close to the posterior border, which is somewhat sinuous

;

palps medium, flat, the second article twice as long as the third ; hypo-

stome truncate, with parallel sides, 2|2 equidistant files of stout teeth, 9

per file. Venter : vulva between coxae IV ; spiracle rather small, trans-

verse oval, somewhat pointed dorsally, far from co.xae IV ; anal groove

long, ill-defined in front but apparently somewhat ogival ; the sides

nearly parallel. Ler/s yeWo'w, slender. Co.xae unarmed but with posterior

border somewhat blade-like ; coxa I with strong anterior projection em-

bracing the boMS capituli collar-wise, its posterior edge straight ; coxae

II-IV with posterior edge increasingly curved, coxa IV being sub-

circular. Tarsi tapering gradually.

Described from (N. 6.50) one gorged $ from Dasi/iirus c/eoffroyi,

Cranbrook, W. Australia, in. 1900, presented by the Hon. N. C.

Rothschild.

Fig. 24.5 A. Fig. 24.5 B. Fig. 246.

Fig. 245. I. fecialis ? ; A, capitulum and scutum; li, ventral aspect of capitulum with

coxae I. (Warburton and Nuttall, 1909, Figs. 1, 2. Sketch by C. W.)

Fig. 246. /. fecialis, var. aegrifossus ? ; capitulum and scutum. (Warburton and

Nuttall, 1909, Fig. 3. Sketch by C. W.)

N. I. 17
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Ixodes fecialis var. aegrifossus Warburton and
Nuttall, 1909.

Fig. 246.

Lit. and Icon. : Warburton and Nuttall, 1909, pp. 59, 60, Fig. 3 (reproduced).

Male : unknown.

Female (Fig. 246) : differs from the type in the following respects

:

Scutum narrower (1'4 x 1 mm.), more pointed posteriorly, with punc-

tations almost obsolete. Capitulum : base with the median triangular

region distinctly marked off by ridges from the lateral regions
;
porose

areas hardly visible (aegrifossus) ; hypostome ?

Described from (N. 339) three mutilated $ s taken from an opossum,

Tamberine Mountain, Logan river, S.E. Queen.sland, iv. 1907, and

labelled " Scrub-ticks," sent by Professor R, T. Hewlett (London), who

received them from the Bacteriological Institute, Brisbane. We also

possess (N. 1213) a $ found on Perameles obevula, at Bannister,

W. Australia, 21. viii. 1900 (ex N. C. Rothschild coll.).

N.B. The porose areas were at first believed to be absent, the median

area of the basis capituli appearing to be uniformly finely granular in

texture. They were distinctly though faintly apparent, however, in a

microscopic preparation.

These ticks possess a type of scutum, broad posteriorly, which

appears to be somewhat characteristic of Australian forms. It is

observable in /. australiensis, I. ornithorhynchi and /. tasmani, and the

scutum of the nymph of /. vestitus is of this shape, though, in the adult

female, it tends to become more circular. /. tenuirostris alone of extra-

Australian species conforms to this type. The species here described

most clearly resembles /. vestitus in general characteristics.

44. IXODES AUSTRALIENSIS Neumann, 1904.

Figs. 247-249 (Figs. 247, 248, original).

Lit. and Icon. : Neumann, 1904, pp. 456, 457, Fig. 1 (reproduced).

Male : unknown.

Female : Body a short oval, usually broadest on a level with

coxae IV, more or less dark brown ; L. 2'5 to 3'25 mm., W. 19 to

2'7 mm. Scutum hexagonal, with rounded angles, shorter than broad
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(1 X 1"35 mm.), glossy; cervical grooves superficial, reaching the posterior

border; no lateral grooves; punctations fine, numerous; longitudinal

parallel striae mixed with the punctations, well marked especially in

the lateral fields. Doi-sum uniform, very finely punctate, glabrous, with

a complete marginal groove. Veuter smooth ; vulva broad, between

co.xae III. Anal grooves closed posteriorly; oval, tangential to the

Fig. 247. /. attstraliensis ? : capitulum and scutum, capitulum in ventral aspect.

Specimen found on Bettongia lesueuri, Kogonup, W. Australia, 1900. (N. 646.

Original, G. H. F. N. del.)

Fig. 248. Fig. 249.

Fig. 248. I. auttraliensi* ? : part of venter, tarsus 4, spiracle. (The same specimen as

in Fig. 247. Scale= l mm. Original, G. H. F. N. del.)

Fig. 249. /. auttralieiisis ?: capitulum in ventral aspect, coxae I. Obviously drawn

from a mounted specimen. (Neumann, 1904, Fig. 1.)

17—2
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anal ring anteriorly, forming a short point at their union posteriorly.

Spiracles small, circular, whitish, placed somewhat posteriorly to the

middle of the length. Gapitulum very .short (540 /m), with very .<!hort

sub-rectangular base, at least twice as broad as long on the dorsal

surface, as long as wide on the ventral surface ; auricula a small

tuberosity; excavate on the anterior border; porose areas medium,

somewhat triangular, separated by an interval equal to their breadth

;

in front of them a triangular median pit. Hypostome spatulate,

dentition 3|3 or 4
|

4. Palps much separated at the base, claviform

;

article 1 large, hollowed out on the inner side to surround the chelicerae

and hypostome like a cuff; the second article convex externally at the

base, its articulation with the third but slightly visible. Legs of

medium length. Coxae flattened, not winged, increasing in size from

I to IV, all bearing a sharp spur at the postero-external angle, internal

angle unarmed. Coxa I visible dorsally. Tarsi long, tapering gradually;

pads half as long as claws.

The species was described by Neumann from five $s, from Canis sp.,

West Australia (N. C. Rothschild coll.). The specimens we possess are

doubtless the types, for they were derived from the Hon. N. C.

Rothschild's collection. Our specimens, two $s (N. 645, 646), were

found on Canis familiaris, at Cranbrook, IV. 1900 (J. T. Young), and

on Bettongia lesueuri (marsupial rat-kangaroo), at Kogonup, XI. 1900.

Our figures are drawn from the latter.

45. IXODES VESTITUS Neumann. 1908.

Figs. 2.50-2.5.S (Figs. 251-253 original).

Lit. and Icon. : Neumann, iv. 1908, p. 7, Fig. 2 (reproduced), Fig. 3 (jjart

of venter; omitted).

Male : unknown.

Female (Figs. 2.50, 251): Body oblong, with lateral borders parallel,

reddish yellow, L. 37 mm. (capitulum included), W. 22 mm. Scutum

cordiform', with rounded sides, broadest (1-35 mm.) toward the middle,

r25 mm. long; cervical grooves absent, replaced by two elongated

depressions (Fig. 250) separated from the anterior border by a distance

' The antero-Iateial borders of the scutum in the type are very ill-defined. They
appeared to us almost rectilinear (as in the accompanying figures of the nymph and
larva) liut Neumann's figure, here reproduced, coincides with the appearance of a specimen
in our poBsession,
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equal to their length, and midway between the centre and the lateral

border; lateral grooves very fine, without external raised area; puncta-

tions fine, unequal, fewer in the median field, abundant external to the

lateral grooves ; surface glabrous, glossy. Dorsum covered by stiff

whitish hairs, which are absent just behind the scutum and in three

longitudinal grooves; of these the laterals extend along the whole body-

length ; the median groove is shorter. Venter covered by similar hairs

posterior to the vulva and coxae ; no hairs in the genital grooves and

over the greater part of the space bounded by tiie anal grooves ; vulva

facing the second intercoxal space ; anal grooves parallel, wide apart,

relatively short, curving in front of the anus ; spiracles whitish,

subcircular. Capitulum short (01 mm.) ; base (+ article 1 of palps

which are fused with it) twice as broad as long, without cornua;

porose areas deep, oval, considerably broader than long, almost con-

tiguous; no distinct auriculae. Hypostome narrow, with parallel

borders, 2
[
2, 7-8 stout teeth per file, the median files much separated

;

chelicerae (?) ;
palps relatively short and broad, article 1 very broad,

Fig. 250. /. veatiliis « : capitulum anil scutum. (Neumann, 1908, Fig. 2.)
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almost discoidal, salient outwardly, fused with the base; article 2

constricted basally, then broadening abruptly, almost twice as long as

article 3; article 4 very small, terminal. Legs^ very short and thick,

coxae unarmed, flat, transversely elongated, with posterior border

trenchant ; coxa I prolonged forward, the anterior portion slightly

visible dorsally ; tarsi short, humped near the tips, which taper some-

what abruptly.

Fig. 2.51. /. restitus ? : capitulum in ventral aspect, palp (lateral view), coxae, anal

grooves, spiracle. Leg 4 (less magnified). Found on Dietnenia siipircHiosn (brown

snake), Herdman's Lake, near Perth, W. Australia. B. H. Woodward coll. (N. 642.

Original, G.H. F. N. del.)

Nymph (Fig. 252) : resembles the $ except in the shape of the

scutum, which is of the I.fecialis type, being broadest near its posterior

extremity. The dorsum i.s thickly clothed with strong white hairs.

• Neumann notes that leg 3, and especially coxa III, on the right side are atrophied in

the type; tlie coxa is only half as large as the one of the opposite side.
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Fig. 252. I. vestitiis o : dorsum (the capitulum being slightly foreshortened)
;
palp (side

view), part of venter, anal grooves, capitulum (dorsal aspect), spiracle and leg 4 : same
origin as the ? in Fig. 251. (N. 642. Original, G. H. F. N. del.)

Fig. 253. /. vestitiis larva: dorsum, venter, leg 3. Same origin as the ? in Fig. 251.

(N. 642. Original, G. H. F. N. del.)

Larva (Fig. 253) : resembles the o. Four longitudinal rows of

white hairs on the dorsum.

Description based on one % from Myrmecohius fasciatus Watcrhouse

(Dasyuridae), West Australia (Neumann's type, British Museum). Our

collection contains (N. 64'2) $, O and larvae from Dienienia superciliosa

(a snake), Herdman's Lake, near Perth, W. Australia (B. H. Woodward,

ex N. C. Rothschild coll.).
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46. IXODES PUTUS (Pickard-Cambridge, 1878).

Plate V, Figs. 3 and 4; Text-figs. 2.54-260 (Figs. 254,

255, 260, original).

Lit. etc. : Hyalomma puta Pickard-Cambridge, 1878, p. 222, PI. XIII, Fig. 4 (o).

We are indebted to the author for sending us one of his types to examine

in VII. 1910. It proved to be an unfed o, bleached pale yellow by long

immersion in alcohol. His figures, which are very sketchy, represent the

dorsum, venter, and dorsal aspect of the o's capitulum. Without having

.seen the type it would have been impossible to refer it to the species

described as putus by Neumann.

Ixodes horealis Kramer and C. J. Neuman, 1883, p. 518, PI.

Ixodes fimhriatus Kramer and C. J. Neuman, 188.3, p. 518. Cited by L. G.

Neumann, 1899, p. 127, as a good species. We are, however, convinced,

from the authors' description, that fimhriatus= putus $. (It mea-sured

4 X.3-5 mm.)

Ixodes putus (Cambridge) in Neumann, 1899, pp. 125-127, Figs. 7-9 (reproduced),

description of $ ; 1901, p. 283.

Ceratixodes put^is (Cambridge) in Neumann, 1902, p. 117, Fig. 4 (capitulum of cJ,

dorsal and ventral aspects, palp in profile, somewhat inaccurate, consequently

not reproduced. Lahille, 1905, p. 26, repi'ints description of (J, J and

o given by Neumann ; on pp. 138-148, more detailed description (original),

gives many measurements, etc., PI. XIII, coloured Figs. 1-13 of $ and o

with details.

Ceratixodes putus Cambridge, in Wheler, 190(), pp. 415, 416, Figs. 25 ( ? ) and

26 ( cJ ) photographs (reproduced).

Ixodes horealis Kramer and Neuman, in Evans, 1906, pp. 85, 86, Fig. of $
(reproduced).

1 1xodes uriae White, 1852, p. ccx, found on Uria troile, Baffin's Bay (P. C.

Sutherland).

1 Ixodes eadyptidis Maskell, 1885 (see Notes on Doubtful Species, p. 291).

Male (PI. V, Fig. ;i ; Text-fig. 254.) : very large (ST mm. L,

including capitulum), larger than the unfed %, narrow in front, the

lateral border.s diverging for about one-third of the length, then parallel,

the posterior border only slightly convex. Scutum (33 x 2"1 mm.),

broadly oval, very convex, with postero-lateral borders slightly concave,

marginal fold moderate ; cervical grooves fairly long, shallow, divergent,

terminating in a large shallow depression on either side, behind which

two .smaller circular pits are often visible ; no lateral grooves ; very

numerous unequal punctations, and very short white hairs, generally

caducent, except on the posterior portion of the scutum. Emarginatiou

very deep; scapular angles very prominent, but blunt. Dorsum:
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beyond the marginal fold are seen dorsally five distinct posterior ridges

(in reality borne by the ventral plates) bearing tufts of strong, equal,

white hairs or bristles, the external ridges being twice the length of the

three median. Venter : Sexual orifice facing the first iutercoxal space
;

pregenital plate semilunar, median plate elongate, rather iiarrow, anal

plate rounded in front, its sides sub-parallel, delimiting the median

tuft of hairs ; adanal plates with very convex external border ; tlie anal

and adanal plates deeply punctate. Spiracle very large, very near

coxa IV, subcircular. Gapitulum very small; base twice as broad as

long, broader in front, the posterior border straight, the anterior border

excavate
;

palps horn-like and curved upwards, tapering to their

extremity, article 1 conspicuous dorsally, article 2 beset with stiff

bristles, longer than article 3, the articulation between articles 2 and 3

very obscure ; article 4 projects veutrally from the base of article 3.

Hypostome very rudimentary, short, bifid, with faint indications of six

teeth, the anterior more external. Legs: coxae contiguous, unarmed,

ver}' convex ventrally ; all the articles except the tarsi of legs 1, 2

and 3 extremelj' stout and strong ; leg 4 conspicuously thinner and

somewhat longer. All the tarsi weak and tapering gradually ; tarsi 2-4

with small terminal spur; pad one-third as li)ng as claws.

Fig. 254. /. putus i : dorsum, venter and side view ; //, hypostome, spiracle. The apron

or flap uver the sexual orifice is indicated by the letter F in the middle figure. From
specimen (N. 968) found on cliffs at Rhosilly, Gower, Glamorganshire, 1909, by

Dr J. W. W. Stephens. (Original, G. H. F. N. del.)
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Female (PI. V, Fig. 4; Text-figs. 25.')-2.59): L. 3-3 mm., including

capitulum ; when gorged may attain 11x7 mm. Body light grey when

alive, thickly clothed with white hairs. Scutum: (1'6 x I'l mm.) dull

yellow-browu, a few short hair.s or hairless, much longer than broad,

broadest near its anterior end ; cervical grooves well marked, long,

reaching the posterior border; no lateral grooves; numerous moderate,

deep punctations ; emargination almost absent ; scapulae often some-

what rugose. Venter: very hairy in young specimens: the hairs are

absent in the region corresponding to the anal plate of the male, and

are caducent in the anterior portion in older specimens. Vulva facing

the second intercoxal space
;

genital grooves sub-parallel for half their

length, then slightly divergent ; anal grooves slightly divergent; spiracle

(Fig. 259) nearly circular. Capitulum (03 mm. I.), base much broader

than long, slightly broader in front
;
porose areas oval or semilunar, the

interval very narrow
;
palps far apart at their base, article 1 conspicuous

dorsally, article 3 broader than article 2, giving the palps a clavate

appearance (articulations 2, 3, indistinct). Digit (see Fig. 258).

Hypostome strong, well covered with 2
j

2 strong equal teeth, about

8 per file. Legs : long and more slender than in the j/, leg 4 not

conspicuously differing from the others; coxae unarmed, coxae I, II

and III rather elongate and triangular, coxa IV rounded ; tarsi

distinctly humped
;
pad short.

Fig. 2.55. Fig. 25G.

Fig. 2.55. I. putits ? : dorsum, venter, right palp in profile, spiracle and tarsus -4. Same
origin as the <J in Fig. 254. (N. 968. Original, G. H. F. N. del.)

Fig. 256. /. putus ? : dorsum, x 12. (From Evans, 1901!, p. 85; described as /. borfulh

Kramer and Neumau, 1883.)
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Fig. 257. /. puUis 1 : capitulum in dorsiil and veutral aspects. (Neumann, 1899,

Fig. S, G. Marx del.)

Fig. 258. Fig. 259.

Fig. 258. /. ptitiis ? : 1, scutum; 2, left digit; 3, hypostome; 4, tarsus 4. (Neumann,

1899, Fig. 9.)

Fig. 259. /. putiii ? : spiracle, G. Marx del. (Neumann, 189'J, Fig. 7.)

Nymph (Fig. 260): bears an unmistakable resemblance to the $.

L. r25 mm. unfed (type), may attain 'in mm. when replete.

Fig. 260. /. piling o: capitulum and scutum, capitulum in ventral aspect, coxae,

spiracle and tarsus 4. Same origin as the <f and ? above figured. (N. 968.

Original, G. H. F. N. del.)
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Our description of /. putus is based upon numerous specimens

(J", ?, o) found in Great Britain, one $ from Bering Island and one of

the type (o) from Kerguelen Island.

The species has a remarkably wide geographical distribution. As

yet it has only been found parasitic on marine birds or infesting their

breeding places, where it occasionally attacks man.

England: It has been recorded from the following localities l)y

E. G. Wheler (1906): Os on guillemots; $s on puffins, Morthoe,

N. Devon (Pocock); (/"s, ^s, on cliffs frequented during the nesting

season by cfuillemots and other sea-birds, at Bempton and Buckton on

the Yorkshire coast (Mr Howett, of York, occasionally found sexes in

copula beneath stones) ; on Pinnacle Rocks, Fame Islands (found by

Mr Wheler, who has kindly presented us with some of these specimens :

N. 935, 936, 937). We have adults (N. 4.54, </", %) found on ledges

frequented by guillemots, Bempton Cliffs, Yorkshire, vi. 1908, by

Mr 0. Grabham, who states that the jackdaws feed on the ticks with

avidity. Wales: (N. 968, ^ % o) found on cliffs, Rhosilly, Gower,

Glamorganshire, "guillemots, razorbills and puffins breeding there,"

VI. 1909 (sent us by Dr J. W. W. Stephens). Scotland: (N. 459, ?)
from seagull, Handa Island, Sutherland, viii. 1908 (presented by

Dr W. L. H. Duckworth); Mr W. Evans, of Edinburgh, has kindly sent

us specimens he collected : (o) from a gannet, Bass, VI. 1910, and ( ^

)

from a puffin. Firth of Forth, VII. 1910. He has himself (1906, p. 85)

recorded the occurrence of the tick ( $ , o) from St Kilda, on young

puffins and fulmars, attached to " the bare skin at the angles of the

mouth below the bill, and in the corners of the eyes " ; also on stones

and loose turf frequented by the birds. The bites of these ticks are

feared by the natives. Wheler possessed specimens from the Hebrides.

America: Neumann (1899, p. 127) described specimens ($,o) from

the Islands of St Pierre and Miquelon, Newfoundland coast (Baron

coll.); St Paul's Island, Alaska (G. Marx coll., Smithsonian Institution,

Washington, D.C.) ; Cape Horn (E. Simon's coll., now Neumann's).

Neumann (1901, p. 283) records o and larvae found on cormorants and

penguins, in Tierra del Fuego and the Antarctic (Belgian Antarctic

Expedition). Lahille (1905, pp. 26, 138-148) recorded specimens {%)
from Phalacrocorax verrucosus (Cab.) Scl. and Salv., Navariu Island,

Beagle Channel, Tierra del Fuego, II. 1900, and ( ? , o) from penguins

(Spheniscus magellanicus [Forst.] Steph.), Port William, Tussac Island

(L. Valctte coll.). The ticks wore found attached chiefly to the birds'

heads and necks. Laliille was struck by the absence of {/"s. Asia
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and Australasia: The specimens (</ aud $) described respectively as

jimhriatus and horealis by Kramer and Neuman were found on Bering

Island, Bering Sea, by the Vega Expedition ; we are indebted to the

U.S. Department of Agriculture for a typical specimen (N. 714, $ ) of

putus from Bering Island. Neumann (1899, p. 127) records ( ? , o) the

tick from CAMPBELL Island, S. of New Zealand (Filhol coll., Paris

Mus.) and from KiNG Island (Tasmania ?). The types (os) described

by Pickard-Cambridge (1878, p. 222) were found on Pygosceles taeniatus

and in rock crevices, Kerguelen Island, Indian Ocean, by A. E. Eaton

(Transit of Venus Expedition). We have received a % taken from

a vnld duck (N. 617 ; no particulars, ex N. C. Rothschild coll.).

See further under Notes on Biology (p. 317).

47. IXODES SIGNATUS Birula, 1895.

Figs. 261-264 (original).

Lit., Sjrnon. and Icon. : Ixodes signatus Birula, ISg.'j, pp. .357, 358, PI. I, Figs. 10-13

( $ cajiitulum in dorsal aspect, tar.sus 1, .scutum, coxa 1, drawn from a

uiouiitetl sptciuien aud con.sequeatly difficult to recognize from the figures

—

that of the capitulum being es^)ecially misleading) : recognizable from

tarsus 1, coxa I and scutum.

Ixodes parvirostris Neumann, 1901, p. 284.

Ixodes eudyptidis var. signata Neumann, 1904, p. 451.

Ceratixodes signattis (Birula) Banks, 1908, p. 21, PI. II, Figs. 1-3; $ scutum and

coxae, tarsi 1 and 4, capitulum (diagrammatic only). (Why Cerati»odes1)

Note : As will be .seen by reference to /. iieumanni N. and W. (p. 217), there has

been considerable confusion about this species. We have examined the type of Ixodes

parvirostris (Nn. coll.) and of /. eudyptidis var. signata (Hamburg Mus.), and find

them to be identical with a mutilated ? specimen (identified by Banks as signatus)

from Pacific Grove, California (U.S. Dept. of Agriculture), and with specimens of our

own (X. 290) from the same locality as the last. Our figures are drawn from the

specimens ( ? , o) in the Hamburg Museum and (L) from California.

Male : unknown.

Female (Figs. 261, 262) : Body (6 x 3'5 mm. when replete), elongate,

yellow (in young specimens). Scuttim: I'T x 12 mm., yellow-brown

or maroon, subject to considerable variation both of shape and of

texture, normally long-oval, with rounded sides and somewhat pointed

posterior angle, but sometimes considerably narrower and somewhat

angular laterally ; anterior border ill-defined, scapular angles prominent

and often slightly divergent, so that the .scutum is somewhat narrower

immediately behind them ; some large confluent punctations or rugosities
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in the posteric^r portion of the lateral fields, the rest of the scutum finely

punctate and sometimes rather rugose ; cervical grooves very distinct

for half the scutal length ; no lateral grooves. Venter : vulva just

behind coxae II
;
genital grooves sub-parallel ; anal grooves rounded

in front of the anus, the sides somewhat converging to the posterior

border. Spiracle large, nearly circular. Cupitulmn : base very short

and broad, its posterior border straight with lateral prominences which

hardly amount to cornua, salient laterally in its ventral aspect; porose

areas elongate piriform, the broader ends internal ; interval very small

;

palps short, far apart at their base, converging anteriorly, excavate

dorsally (especially article 3), article 2 barely longer than article 3
;

hypostome narrow, lanceolate, 3
|

3 small teeth, then 2 I 2, about 6 sub-

equal, blunt teeth per file, a large unarmed median area. Legs

:

yellowish brown, rather long; coxae with trenchant posterior borders

and with a short, strong, blunt external spur, decreasing in strength

from coxa I to coxa IV ; a very small ventral spur at the distal end

of trochanters 1 and 2. Tarsi long ; tarsus 1 rather humped, tarsus

4 long, especially its distal article, which tapers obliquely far from its

termination
;
pads small.

Fig. 261. Fig. 262.

Figs. 261, 262. I. signaliis ? : capitulum and scutum, left palp in profile, eapitulum in

ventral aspect (mutilated), coxae, spiracle, tarsi 1 and 4. The hypostome (highly

magnified) and venter of a second specimen are shown to the right. (From specimens

in the Hamburg Museum. Original, G. H. F. N. del.)
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Njrmph (Fig. 263): very elongate, closely resembling the $. The

scutum is comparatively somewhat shorter, the basis capituli has ventral

auricular ridges, and the spiracle is transverse-oval.

Fig. 263. /. signatiis o : eapitulnm and scutum, ventral aspect of capitulum (mutilated),

coxae, spiracle, anal grooves and tarsus 4. Same origin as the ? s in Figs. 261, 262.

(Original, G. H. F. N. del.)

Larva (Fig. 264) : the .scutum is angular laterally, with postero-

latei-al borders concave. The main characteristics of the ? are

recognizable in the shape of the capitulum, the armature of the legs,

and the anal groove.

Fig. 264. /. tignatus larva (replete) : capitulum and scutum, capitulum in ventral

aspect (foreshortened to show hypostome), parts of venter, tarsus 3. From Brandt's

coriiioraiil , Pacific Grove, California, 1894, ex V. L. Kellogg collection. (N. 290.

Original, G. H.F.N, del.)
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Described from numerous specimens (N. 290, $s, os, larvae) from

Phalacrocoraxpenicillatus {Bmndt's cormorant), Pacific Grove, California,

1894 (V. L. Kellogg coll.); a specimen (N. 1227, ?) from Unalaska,

Aleutian Islands, kindly presented by Pi-ofessor A. Birula, of St Peters-

burg ; the specimens in the Hamburg Museum and others from the

Neumann collection were kindly sent to us for study.

The types of Birula ($, o) came from the Island of Unalaska

(Wosnessenski coll., 1847). Neumann's description of /. parvirostris

was based on specimens (eight $s) found on Phalacrocorax pelagicus,

Yezo, Japan (Hamburg Mus.).

48. IXODES UNICAVATUS Neumann, 1908.

Figs. 265-267 (Figs. 266, 267, original).

Lit. and Icon. : Neumann, iv. 1908, p. 1, Fig. 1 ( $ , reproduced).

Male : unknown.

Female (Fig. 265): Body oblong, blood-red, L. 6"o mm. (capitulura

included), broadest (3'2 mm.) in front of the middle of the length.

Scukim oval lozenge-shaped, 15 mm. I., broadest (0'8 mm.) in front

of the middle ; cervical grooves shallow, attaining the sides posterior

to the lateral angles ; no lateral grooves ; many sub-equal and fine

punctations ; surface glabrous, glossy, reddish brown. Dorsum finely

striate, giving it a satiny appearance ; a hemispherical protrusion

opposite the .scapular angles of the scutum posterior to co.xa I ; very

short, fine and sparse hairs. Venter : integument and hairs as on

dorsum; vulva between the posterior borders of coxae II; genital

grooves commencing behind the vulva, diverging at their posterior

third; anal grooves long, parallel, very slightly approaching each other

behind, united in a semicircle in front of the anus. Spiracles glossy,

smooth, dark, subcircular, very little broader transversely. Capitulum

short (0'65 mm.); base short, almost thrice as broad as long; a small

dorsal point protruding laterally on each side; without cornua; porose

areas fused i" a single transverse depression, which covers almost

the whole dorsal surface of the base ; ventral surface with a slight

transverse linear protrusion posterior to each palp ; hypostome slightly

lanceolate, 3
|

3 then 2
|
2, the two median anteriorly placed rows being

composed of small teeth, the outer pairs of rows being composed of

8-10 stout teeth; chelicera (?); palps widel}' separated basally,
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relatively short aud broad, uuiformly broad along their length ; article 2

half the length of 3 ; article 4 terminal, clearly visible. Legs relatively

long and slender, the intermediate articles whitish distally ; coxa I

without internal spur, with au external spur longer than broad and
an anterior spiniform prolongation ; coxae II-IV with external spur

and anterior prolongation as in coxa I, the anterior spine growing

progiessively smaller on coxae II-IV ; tarsi long, tapering obliquely

distally.

Fig. 26.5. Fig. •iBti.

Fig. 265.

Fig. 266

I. unicavatus ? : capitulum and scutum. (Neumann, 1908, Fig. 1.)

J. unicavatus o : capitulum and scutum, capitulum iu ventral aspect, coxae,

spiracle, anal grooves and tarsus 4. Drawn from specimen found on gannet, Bass,

Scotland, VI. 1910. (W. Evans coll. Original, G. H. F.N. del.)

Fig. 267. /. unicavatus larva: capitulum and scutum, capitulum in ventral aspect,

coxae, anal grooves and tarsus 3. Drawn from specimen found on cormorant, Fidra

Point, Firth of Forth, Scotland, xi. I'JOO. W. Evans coll. Found with i and o.

(N. 1132. Original, G. H. F. N. del.)

N. I. 18
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Nymph (Fig. 2G6) : similar to $ , except for the scutum, which is

more rounded.

Larva (Fig. 267): resembling both the $ and o, but the scutum,

whilst comparatively broad, approximates more closely to that of the %

.

Neumann described the species from a $ and a o found on

cormorant (Phalucrocorax carbo L.) from the mouth of the Forth,

Scotland, collected by W. Evans, of Edinburgh. Although he mentions

that the lot included a larva, he does not describe it.

Our collection contains specimens from Great Britain : (N. 652) O,

from shag, Plymouth, IX. 1897, and (N. 667), $ s, O s, from Phalacrocorax

gracidus, Cromarty, III. 1898 (W. Roy) ; both lots presented by

Hon. N. C. Rothschild. The collection of Mr W. Evans, of Edinburgh,

contains the type specimens ( $ , O and larvae, examined by us) from

the cormorant, Fidra Point, Firth of Forth, XI. 1906.

Note: In a tube labelled " 1. eudyptidis No. 13" at the British

Museum we discovered three $ specimens agreeing very closely with

Neumann's description and figure of I. unicavatus. The specimens

were determined as /. eudyptidis by Neumann in 1905; only one of

the specimens possesses a hypostome. The ticks measure 8x5 mm.,

and were collected from a cormorant by J. E. Harting (locality un-

recorded). The specimens differ from the type as follows : cervical

grooves well-marked ; the hemispherical protrusion opposite the scapular

angles is not visible in all the specimens ; the porose areas show a

slight indication of division in one or two specimens; the palpal

articles 2 and 3 are apparently of equal length, but the separation is

indistinct. In all other respects the specimens agree with Neumann's

description and figure, so that we refer them to /. unicavatus.

49. IXODES LORICATUS Neumann, 1899.

Figs. 268, 269.

Lit. and Icon.: Neumann, 1899, pp. 1.39-142, Figs. 15-17 (reproduced).

Neumann, 1901, p. 285.

Labille, 1905, p. 29 (reprints description by Neumann, 1899).

Ixodes angtistus Neumann, 1901, p. 284 (see 1. angtistiis Neumaini, 1899, on

p. 195 of this work) ; Neumann, 1910, p. 'AO.

Male (Fig. 268) : Body oval, narrow, broader and rounded behind,

46 X 23 mm. or 3"7 x 1*8 mm. of the same colour as the unfed %.
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Sciitum narrow, barely covering more than half the width of the dorsum,

bearing on the pseudoscutum more clearly marked cervical grooves,

but similar lateral grooves and similar punctations to those of J ; over

the rest of the dorsum the punctations are coarser, distant. A deep

marginal groove ; marginal fold glabrous. Venter : plates highly

chitinised, well defined, maroon ; se.xual orifice facing the anterior border

of coxae III
;
pregenital plate rectangiilar, twice as long as broad, with

rounded angles; median plate elongate, relatively narrow; anal and

adanal plates elongate, not attaining the posterior border. Spiracles

large, oval, maroon. Scattered hairs over the whole surface, shorter on

the plates. Capituhnn 0'7 mm. long; dorsal base slightly broader than

long, similar to that of $ (Fig- 269), the porose areas replaced by a not

clearly defined roughened surface, the latei-al points but slightly marked.

Chelicera ? Hypostome and palps similar to those of $ . Lerjs similar

to those of J , the coxal spurs slightly weaker.

Female (unfed): Body oblong, sides parallel, 38 x 19 mm., rounded

behind, yellowish white, scutum, capitulum and legs brown. Scutum

oval, extending beyond the middle of the back, IvS x 1"2 mm. (emargina-

tion almost absent), glossy, convex, maroon, glabrous ; cervical grooves

slightly marked ; lateral gi-ooves distinct, straight
;
punctations many,

equal, very fine. Dorsum with a deep marginal groove, which limits a

thick prominent fold; numerous ruddy hairs. Venter: vulva facing

coxae III ; sexual gi-ooves broad, straight, divergent ; anal ring maroon,

anus posterior ; anal g^'ooves slightly convergent behind ; spiracles

large, slightly elongate in the ventro-dorsal direction, whitish peri-

Fig. 268.

Fig. 268. /. loricalus i : dorsal and ventral aspects.

Fig. 269. /. loricalus S : capitulum, dorsal aspect.

Fig. 26'.t.

(Neumann, 1809, Figs. 1.5, 16.)

(Neumann, 1899, Fig. 17.)

18—2



268 Genus Ixodes

pherally, maroon centrally, placed in front of the posterior third of the

body-length ; hairs longer. Gapitulum (Fig. 269) 1 mm. long, donsal base

broader than long, divided into three zones by lateral ridges which con-

verge in front; a median trapezoid zone almost completely occupied by the

contiguous porose areas ; two lateral triangular zones with salient angle.

(Digit 125 /A long, resembling that of /. ricinus.) Hypostome lanceolate,

bearing 2
j

2 files of 10-12 teeth, the marginal stout, pointed ; the internal

weak, blunt and separated from the median line, especially behind.

Palps of medium length, dilated at their internal border, especially

at the second article, which is longer than the third. Legs long, stout,

the two last articles of the fourth pair extending beyond the abdomen.

Coxae broad, brownish, hairy ; coxa I bears a flat spur at each of the

posterior angles ; a similar spur at the postero-external angles of the

others. Tarsi long, tapering somewhat abruptly distally
;
pad about as

long as the claws.

A gorged female measures a'b x 3"2 mm.
;
general colour maroon-

brown ; no marginal gi'oove ; hairs whitish ; anus moi'e anterior and

anal grooves longer than double the interval which separates them.

Four other $ s measured 10x7 mm.; the greatest width at the posterior

third, the anterior part being narrow ; colour dark brown ; dorsum

glabrous, finely punctate, without characteristic depression.

Nymph : Body oblong, narrowed in front, rounded behind, slightly

constricted ou a level with the spiracles, may attain 4'5 x 2 mm., yellow

or reddish yellow all over. Scutum nan-ow, elongate, with borders but

slightly convex, posterior angle slightly ogival ; 0'67 x 0'46 mm., without

punctations; cervical grooves long, lateral grooves straight, parallel,

attaining the posterior border. Dorsum excavated by five longitudinal

grooves ; two anterior short, three posterior longer, and a median groove

prolonged further backward ; short, scattered hairs. Venter but slightly

concave ; sexual grooves widely separated in front, divergent backward
;

anus distant from the posterior border ; anal grooves long, slightly

convergent behind ; hairs as on the dorsum. Spiracles small, rounded,

placed about midway along the body-length. Gapitulum short (Q'i mm.),

conforms dorsally with that of % . Legs similar to those of % ; coxae

distant, with smaller spurs.

Larva (liexapod): similar to o, 1'9 x 0"8 mm.
Neumann's description is based on two $s and one ^ from Didelphys

quica from Brazil, and two os from S. Brazil (Goeldi coll., now in

Neumann coll., Toulouse) ; two os and one larva found on Microdidelphys

sorex (?) from Rio Grande do Sul, Brazil (Brit. Mus.) ; five small </ s,

and four gorged % s from Buenos Ayres, Argentine (C. Berg coll.).
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Neumann (1901, p. 283) examined a gorged $ from Tierra del

Fuego (0. Berg coll., now in Neumann's coll., Toulouse). Our collection

contains specimens presented by Hon. N. C. Rothschild, as follows :

(N. 640) from Ateles melanockoerus, Tabasco de la Frontera, Mexico
;

(N. 641) from Didelphys ain-ita, Brazil, xi. 1901
;
(N. 638) ^, ?, from

Bidelphys sp., Sapucay; W. F. Cooper's collection contains a j/" from

Estancia Cooper, Paraguay, vi. 1906 (Foster).

Ixodes loricatus var. spinosus Nuttall, 1910.

Fig. 270.

Lit. and Icon.: Xuttall, xii. lUlO, p. 411, Fig. 5 (reproduced).

Male : unknown.

Female : differe fr.im the type as follows:

It is larger and less hairy generally. The scutum (1'6 x 1'25 mm.)

is broader and less punctate, there being about 20 rather coarse

punctations situated chiefly in the posterior half of the median field.

Capitulum broader (07 mm.) and relatively shorter, more massive, the

ventral surface of the base showing a broad U-shaped depression

extending across the base posteriorly, the arms of the U reaching forward

toward tlie base of the palps. Venter : spiracles larger (0n5 mm. /.)

Fig. 270. /. loricatus var. .ipiiiosui ? : capitulum ami scutum, ventral aspect of

capitnlum with coxae, vulva with commencing genital grooves ; hypostome (highly

magnified) ; spiracle, tarsus 4 and anal grooves. (Nuttall, 1910, Fig. 5. G.H. F. N. del.)
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than coxa IV, and much nearer to the coxa. Legs more massive, coxa

I with larger postero-external sjmr prolonged in a point overlapping

coxa II, with sharp internal angle ; coxa II angular internally (round in

the type). Tarsi tapering less gradually.

Described from (N. 647) 3 % s, taken from a large opossum, Tabasco

de la Frontera, Mexico, in the month of May (ex Hon. N. C. Roth.schild's

collection).

50. IXODES COXAEFURCATUS Neumann, 189t>.

Fig. 271 (original).

Lit. : Neumann, 1899, p. 127 (no figure).

Male : Body elongate, naiTow, sides parallel, 3'7 x 1'7 mm. Scutum

glabrous, marginal fold naiTow at the sides and broad behind
;
puncta-

tious large, distant ; cervical gi-ooves short, superficial ; faint traces of

lateral grooves ; .scapulae rounded. Venter : plates glabrous, with

punctations as on scutum ; sexual orifice facing the second interooxal

space
;

pregenital plate triangular, longer than broad, with summit

rounded ; anal plate almost twice as long as broad, with sides arcuate

;

Fig. 271. /. ^o.^(I('/H^(•n^H^ <f : dorsum, parts of venter, spiracle and tarsu.% 4.

from the type in the Berlin Museum. (Original, G. H. F. N. del.)
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adaual plates with their sides curved and parallel. Spiracles large,

oval, with long axis directed forward and macula eccentric. Capitulam

with dorsal base broader than long, posterior border convex ; a median

broad, depressed, roughly circular rugose area. Hypostome with sharp

point, dentition 2
|
2, with 7 teeth per file. Palps short and broad.

Legs of medium length ; coxae bearing long hairs ; coxa I with a

short, stout spur at both posterior angles ; coxae II-IV with a similar

flattened spur at the postero-external angle. Tarei tapering gi'adually.

Colour : scutum, shields and legs dark maroon-brown, the venter and

the marginal fold light maroon.

Female : unknown.

Our description is based on an examination of the type, a dried,

pinned, and somewhat mutilated and shrunken specimen from a virgin

forest. Sierra Geral, Brazil' (Hensel coll., Berlin Mus.).

51. IXODES VESPERTILIONIS Koch, 1844.

Figs. 272-282 (Figs. 272, 273, 277, 280, 2S1 original). See also

PI. VI, Figs. 1 and 2 {%&).

Synonymy : Ixodes vrspcrtiUonis Koch, 1844, H. 37, Fig. 9(9); 1844, p. 232, listed
;

1847, p. 21.

Ixodes flu cipes Koch, 1844, H. .39, Fig. 2 (? $); 1844, p. 232, listed; 1847, p. 21.

Ixodes troglodytes Schmidt, 1853 {vide Frauenfeld, 1853, p. 57) {^).

Eschatocepkalus gracilipes Frauenfeld, 1853, p. 57, PI. ((J : dorsum, venter, capit-

uluni
; 9 : dorsum and capitulum. Sketchy, but resembling /. respcrtillonis);

1857, PI. II($).

Uaemahistor gracilipes Frauenfeld, 1854, p. 23, PI. Figs. 4, 5
( $ ).

Sarconissus Jiiivipes Kolenati, 1856, p. 21, 1857, p. 21, PI. I, "?," immature

stages. See Neumann, viii. 1910, p. 191.

Sarconissus hispidulus Kolenati, 1856, p. 21 ( ? ).

Sarconissus breripes Kolenati, 1856, p. 21
( 9 ).

Sarconissus kociti Kolenati, 1856, p. 21 (?); 1860, p. 573, PI. II, Fig. 4 ((J).

Sarconissus jltI eidus Kolenati, 1856, p. 21 ( $ ).

Sarconissus exaralus Kolenati, 1856, p. 22; 1860, p. 757, PI. I, Fig. 2 (Neumann

det. VIII. 1910, p. 191).

Haemalastor gracilipes (Frauenfeld) Kolenati, 1860, p. 573. Neumann, det. viii.

1910, p. 191.

Eschatocepkalus frauenfeldih. Koch, 1872, p. 26, PI. II, Figs. 29-32 {$); 1877,

p. 150.

Neumann erroDeously states that the Hpecimen came from Siwa, Egypt.
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Eschatocephahis seidlitzi L. Koch, 1872, p. 26 ((J); 1877, p. 151.

Ixodes loiigipes Lucas, 1872, p. Ixxiv. {^).

Ixodes siculifer Mdgnin, 1880, p. 132 {$).

Haemalastor vespertilionis (C. L. Koch) Neumann, 1899, p. 169; see further

under Literature.

Eschatocephalus vespertilionis (Koch) Neumann, 1901, p. 290 ; 1902, ji. 116.

tSarconissus nodulipes Kolenati, 1860, p. 576, PI. I, Fig. 3.

? EscJiatonephalus flavipes (Koch) in Bonnet, 1908, p. 325 (probable).

Lit. and Icon. : Besides the foregoing, see :

1854. Frauenfeld, p. 29 (cJ).—1858. Heller, PI. II, Figs. 7-9; PI. Ill,

Fig. 21.—1877. Murray, p. 195 [Sarconyssus).— 1890. Canestrini, p. 504,

PL XLIII, Fig. 5 (? : dor.sum, poor).—1892. Berlese, fasc. LXI, No. 9 (?,
gorged : dorsum, capituUuu and scutum, fairly accurate) ; Marx, p. 235 (Sar-

conyssus).—1897. Rollinat and Troues.sart, p. 136.— 1899. Neumann, p. 169,

Figs. 27-34
( (J : Fig. 27, venter ; Fig. 28, ventral aspect of capitulum (these two

figures not reproduced), hypostome and digit, leg 1, foot
; 9 : capitulum in

dorsal and ventral aspects, hypostome and digit ; larval digit (all of these repro-

duced)).— 1901. Neumann, p. 290.—1902. Neumann, p. 116.— 1906. Wheler,

PI. VIII, Fig. 19 a
( 9 : photograph of dorsum of unmounted specimen, repro-

duced).—1909. Blanchard, p. 96, Figs. 107-110 (after Neumann).— 1910.

Donitz, p. 400 [Eschatocephalus discussed).

See further under Eschatocephalus and Haemalastor, pp. 134, 281.

Male (Figs. 272-276): Body long-oval, narrower in front, yellow.

Scutum (S'5 X 2'1 mm.), very long and naiTow, indistinctly defined, not

covering the whole dorsum (which is concave in the specimen described),

convex along the median line ; emargination slight ; faint, rapidly

diverging cervical gi'ooves commencing at some distance behind the

anterior border; no lateral grooves in the usual situation. Coarse

punctations forming a single longitudinal median row and two lateral

rows; numerous very fine punctations over the rest of the scutum. Venter

(Fig. 272) : genital orifice facing the second interco.xal space ; median

plate pentagonal, fairly broad ; anal plate long-oval ; adanal plates very

long ; ail the plate-s with numerous punctations. Spiracles very large,

subcircular. Capitidum (Fig. 273 ;
0"65 mm. I. dorsally) comparatively

small, base about as broad as long, dorsal ridge convex, the dark raised

ridge extending for a short distance along the lateral borders. Palps

clavate, convex dorsally, with numerous long hair.s, article 2 about equal

to article 3. Hypostome (Fig. 274 A) ill-defined, practically smooth, but

with indications of a few small scale-like teeth distally. Digit (see Fig.

274). Legs (Figs. 275, 276) of inordinate length, every article, except

the coxa, being remarkably elongate. Coxae unarmed.
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Fig. 272. Fig. 27:1

Fig. 272. /. vespertilionis i : venter. Specimen fidm Grotto of Alsasua, E. Simon
coll., IS'JG. (Neumann coll. 7G0. Original, G. H. F. N. del.)

Fig. 273. /. resperliUonis j: capitulum. Same specimen as Fig. 272. (Original,

G. H.F.N, del.)

Fig. 274. Fig. 276.

Fig. 274. /. vespertilionis s : A, hypostome, x 84 ; B, B', right digit in dorsal and

ventral aspects, x 238. (Neumann, 189'J, Fig. 29.)

Fig. 270. /. vespertiliotiis .J : ambulacrum, x 110. (Neumann, 189!t, Fig. 31.)

&^^
Fig. 275. /. vespertilionis S : leg 1, x 18. (Neumann, 1899, Fig. 30.)
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Female (PI. VI, Figs. 1 and 2; Figs. 277-279; gorged): Scutum
much longer than broad (TO x 13 mm.), broadest in the middle; no

lateral grooves, cervical grooves only visible in their hinder portion,

where they diverge and meet the postero-lateral borders of the scutum

at its posterior third. Numerous small shallow punctations. Venter:

vulva between coxae III ; anal gi-oove elliptical in front, with parallel

Fig. 277. /. vespertilionis ? : capitulum (mutilated) and scutum, base of capitulum

(ventral), anal grooves, coxae, spiracle, tarsus 4. Found on but, Banyuls, France,

by Trouessart, 1896. (Neumann coll. 760. Original, G. H.F. N. del.)

Fig. 278. I 1^;. 279.

Fig. 278. I. vespertilionis ? : A, liypostome, x 85 ; B, left digit in dorsal aspect, x 225.

(Neumann, 1899, Fig. 33.)

Fig. 279. /. I'espertilioiiis ? : capitulum in dorsal and ventral aspects, x 40. Drawn from

mounted specimen. (Neumann, 1899, Fig. 32.)
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sides ; spiracle as in ^. Capitulum : base shorter and broader than in

the (/", with salient lateral points
;
porose areas large and near together

;

palps normal ; hypostome tapering to a point, 4
\
4, merging to 3 3

posteriorly, the teeth are very pointed and the hypostome posterior to

the basal teeth is constricted (see Figs. 278 A and B (digit), 279).

Le(fs (PI. V, Figs. 1 and 2) long and thin, with the same characteristics

as in (/'.but comparatively smaller.

Nymph (Fig. 280): resembling the $ in all essential parts, the

capitulum with blunt auricular protrusions and no latero-dorsal ridge.

Fig. 280. I. vespertilionis o : capitulum and scutum ; ventral aspect of capitulum, with

coxae, spiracle, anal grooves and tarsus 4. (Same origin as ? in Fig. 277. Original,

G. H.F.N, del.)

Larva (Figs. 2S1, 282) : resembling the O, but with broad scutum
;

lateral angles and capitulum more elougate and possessing no auriculae.

Fig. 281. I'ig. 282.

Fig. 281. /. vespertilionis larva: capitulum and scutum; ventral aspect of capitulum,

with coxae, tarsus 3. Specimen found on Rhinolophus sp. by Trouessart, 1896.

(Neumann coll. 768. Original, G. H. F. N. del.)

Fig. 282. 1. vespertilionis larva : left digit in dorsal aspect, x 390. (Neumann, 1899,

Fig. 34.)
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Described from 1 (/, I ?, 1 O and 1 larva kindly lent by Professor

Neumann.

This species appears to be widely distributed geographically. It has

hitherto only been found on Cheirojitera and in their haunts (in caves,

grottoes and the like).

EUROPE: N. Wales: 1 % from a bat, Cefn, 1896. (Sent to

Mr E. G. Wilder for determination by Professor Newstead, of Liverpool,

being the first specimen, apparently, recorded in this country. Com-

municated in a letter from E. G. W. to G. H. F. N., i. 1906.) Ireland:

1 % from Eden Vale Cave, Co. Clare, Vil. 1902 (Dublin Nat. Hist. Mus.,

specimen determined by us.) France : One of us (G. H. F. N.) examined

a number of mounted specimens in the Megnin collection through the

kindness of Professor R. Blanchard (Paris). They had mostly been sent

to Megnin by H. Gadeau de Kerville, of Rouen, during ii-V. 1883
;

% s and O from Plecotus auritus, grotte de la Briqueterie, 10. III.
;

OS and larvae from Rhin. ferrum equimnn, grotte Cuvette, 10. III.;

larvae from Rhin. hipposideros, grotte de Dieppedalle, Seine inferieure,

10. HI.; larvae, no particulars, 2.5. II.; larvae from Rhin. hippo-

sideros, Can-ian de la Londe, 14. v. ; all of these were labelled

/. longipes by Megnin, 1 %, labelled "/. acideifer Megn.," from Rhin.

ferrum equinum, Vincennes, 15 X. 1878 (Gilnicki) ; a larva, from

Vesperugo pipistrellus, Rouen, 20. i. 1884', H. Gadeau de Kerville.

RoUinat and Trouessart, 1897, p. 136, record this tick from Rhin. ferrum

equinum (it was attached to the lip), captured in a cave near Banyuls,

by Dr H. Brumpt (det. by Neumann) ; Neumann, 1899, p. 176, reports

the tick ( ? , O and larva) on bats from the same place (Trouessart coll.)

and o and larva on bats from Bitche. Neumann, 1899, p. 175, records

9 </s from caves and gi-ottoes in the following places : Abeille, Arifege

;

Aspradels and Espezel, Pyrenees ; les Baux, near Aries ; Penne, Tarne
;

Serres, Hautes Alpes ; 3 $ s respectively from Bize and Minerve,

Herault, and from Puivert, Aude ; all of these specimens then in the

Simon collection. Ch. Janet found 2 (/s in a subterranean chalk-pit,

near Beauvais. Spain: 2 (/"s from Alsasua, Guipuzcoa and Orduiia,

Biscay, are recorded by Neumann, 1899, p. 175 (Simon coll.). Italy:

% found on Rhinolophus ferrtim equinum by Canestrini (1890, p. 504;

it measured 8 x 5-4 mm., length of fourth leg = 5-5 mm.). Berle.se, 1892,

records the tick from the same host. Germany : C. L. Koch's types of

vespertilionis and flavipes were found on Rhin. ferrum equinum.

L. Koch's 2 (/s were found respectively in the Rosenmiiller cave,

near Muggendorf, IX. 1S69, and in caves near Almas, Friinkischer
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Fig. 1.

V"W^3?P¥^ :--^

Figs. 1, 2. Ijodet ivxpertilionig.

X 7 ; with piece of bat's skin stillFig. 1. Unfed ? , dorsum,

(British specimen. Wheler, 190G, Fig. 19 a.)

Fig. 2. Beplete ; , dorsum. Specimen from Co. Clare, Ireland,

Original, L. E. Robinson, phot.)

ttached to the mouthparts.

II. 1902. (Dublin Mus.,
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Jura. Austro-Hungary : o s and larvae have been found on lihin.

ferrum eqaiuuiii and Rliin. eiirt/ale, grotto of Karstcs, near Trieste, by

A. Poppe (determined by Neumann, 1899, p. 176). Franonfeld (18.53,

p. 57) found specimens in the Adelsberg cave, Carniola, as Schmidt, had

done before him. He states (18.54, p. 28) that E. gradlipes had been

found in various caves in Carniola and at Adelek in Hungary ; he

mentions the cave of Goba dol, and some were collected at the caves of

Skeduenza, Mokrizberg. Joseph found specimens in almost all the

habitats of bats in caves in Carniola, clinging to stalactites, but not

attached to the bats (R.ferrum eqidnum). Finally, Kolenati's numerous
" species " were either found in the habitats of bats or attached to the

fleshy parts of the flanks of R. femun equin um, R. hippocrepis, R. euryale,

R. hlasius and R. clivosus, in Moravia.

AFRICA : 1 </ is recorded from Ain-Fezza, near Tlemcen, Algeria,

having been collected by Simon (Neumann, 1899, p. 175). Whilst

visiting Algiers in February, 1910, one of us (G. H. F. N.) saw a living

$ which had been taken from a bat in Dr Sergent's laboratory at the

Institut Pasteur.

AUSTRALIA: lo in our collection (N. G49), from Vesperugo

tricolor, Kiiigwilliamstown, S. Australia (Hon. N. C. Rothschild coll.).
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GEOGRAPHICAL DISTRIBUTION OF THE GENUS.

Some species in the appended list appear to possess special hosts,

judging from their having been found thereon several times. Such

hosts are given in the column to the right

:

ricimis : Distribution general.
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AUSTRALASIA.
Special Hosts.

cordifer: New Guinea.

australiensis : Australia.

vestitns

:

,,

holocycbis

:

,,

fecialis

:

,,

fecialis var. aegrifossiis : Australia.

vespertilionis: Australia. Bats.

tasiitani : Tasmania, Island of St Pierre.

ornithorhynchi : Tasmania and Marianne Islands. Ornithorhynchus.

pulm : Campbell and King's Islands. Marine birds.

neumaniii : New Zealand. Birds.

AMERICA.

North America :

piitiis: Alaska, Newfoundland. Marine birds.

angusUis : Alaska, Canada, United States.

ricinus: Canada, United States.

ricinui var. scapvlaris : Canada, United States.

marxi : Canada and United States.

texanus : Canada and United States.

hexai/onuf: var. cookci: Canada and United States.

hexagonus : United States.

canistiga

:

„

brutmeus

:

,,

signatus: „ Marine birds.

pratti

:

„

sculptiis

:

,,

dh'ersij'ossus

:

,,

dentatiis

:

,,

ricinus var. califurnicus : United States.

rubidut : Mexico.

bicornis : ,,

loricatim var. spinosus Mexico,

minor; Guatemala.

fuscipes: Panama.

South America :

fossulatus : Ecuador.

cUgans : Chili.

boliviemis : Bolivia.

fmcipcs : Brazil.

hfxagonus : Locality not stated.

coxaefurcatvn : Brazil.

loricatm: Brazil, Paraguay, Argentina, Tierra del Fuego.

auritulus : Straits of Magellan.

putiit : Tierra del Fuego, Cape Horn and thereabouts,

Antarctic. Marine birds.
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LIST OF

CONDEMNED AND DOUBTFUL SPECIES
OF IXODES,

INCLUDING THEIR SYNONYMY AND LITERATURE.

The species are ordered according to the genera to which they have at various

times been referred. The list of good species will be found on p. 346. See also

further under the synonymy of Ixodes, p. 133.

Acarus Linnaeus, 1746.

americaiMS Linn., 1758, p. 61.5 ; Fabricius, 1794, p. 428 (given as synonym of

Ixodes mtiericamis by Fabricius, 1805, p. 355, and many subsequent

y/vitera) - Ambli/omma americanum (Linn.) Koch, 1844.

frontalis Panzer, 1795, H. 59, n. 23= ? /. bninneus Koch (undeterminable).

hirudo Fabricius, 1795, p. 485 (undeterminable).

hohatus „ 1794, p. 428= 7. holsaius (Fabr.), condemned, see p. 285.

lipsiensis „ 1794, p. 427 = 7. lipsiensis (Fabr.) condemned, see p. 286.

pallipes „ 1794, p. 426= ?7. feTOK)!e;(s Koch, 1844.

plnmbews Panzer, 1795, H. 90, n. 22 (undeterminable).

reduvius Linnaeus, 1746, p. 479, see p. 143 of this work.

ricinoides de Geer, 1778, p. 98, PI. V, 16= 7. ricimis (Linn.) ?.

ricinus Linnaeus, 1746, p. 480= /. ricinus (Linn). ?.

tristriatus Panzer, 1795, H. 59, n. 24 = 7. tristriatus (Panzer), condemned,

see p. 290.

undatus Fabricius, 1794, p. 427 (undeterminable).

Ceratixodes Neumann, 1902.

piUus (Cambridge), 1878, in Neumann, 1902, p. 117= 7. putm (Pickard-

Cambridge).

putus Cambridge, in Banks, 1908, p. 21 = Ixodes putus (Pickard-Cambridge).

siffiuitiis Birula, in Banks, 1908, p. 21 =7. signatus Birula, 1895.

Crotonus Dumeril, 1822.

i-iiiniis Dumeril, 1822, p. 56 = 7. ricinus (Linn.).

Cynorhaestes Hermami, 1804.

reduvius Hermann, 1804, p. 65, PI. VII, Fig. 3, as figured by Hermann, shows

festoons, consequently it cannot be an Ixodes. Genus undeterminable.

(Given as .synonym of 7. ricinus by Neumann.)

ricinus Hermann, 1804, p. 65, possibly= 7. ricimi^ (Linn.).

hermanni Ri.sso, 1826, p. 183 = 7. ricinus (Linn.).

Dermanissus Kolenati, 1856.

rabiijinosHs Kolenati, 1857, p. 20, PI. 1 = 7. rubiyinosus (Kolenati), in Neumann,
1899. Condemned, see p. 288.
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Eschatocephalus Frauenfeld, 1853.

a<:u/if(trsii.f (Karsch), in Neumann, 1901=/. acutitarsus (Karsch).

bren'pes Neumann, 1899, p. 179 {crassipes Joseph, 1882, renamed)= /. brevipes

(Neumann). See Notes on Doubtful Species, p. 291.

cratsipes Joseph, 1882, p. 16. See brevipes above.

flavipes (Koch) in Bonnet, x. 1908, p. 325 = probably /. vespertilionU Koch.

fraiienfeldi L. Koch, 1872, p. 26, PI. II, Figs. 29-32 {$); 1877, p. 150=/.

vespertilionis Koch, 1844.

gracilipes Fraueufeld, 1853, p. 55. Pl. = /. vespertilionis Koch, 1844.

seidliUi L. Koch, 1872, p. 26 ((J); 1877, p. 151=/ vespertilionis Koch, 1844.

vespertilionis (Koch) Neunmnn = /. vespertilionis Koch, 1844.

(See Sarcont/ssus.)

Haemalastor Koch, 1844.

acutitursus Karsch, 1880, p. 142 = /. aciUitarsiis (Karsch), from Japan.

brevipes Neumann, 1899, p. 179 = /. brevipes (Neumann), see p. 291, Notes on

Doubtful Species.

crassipes Kolenati, 1857, p. 437 ; 1860, p. 578, PI. II, 5 ; Neumann, 1899, p. 178,

and 1901, p. 290. Found on Rhinolophus clivosus, in Egypt. Description

insufficient.

crassitarsus Karsch, 1880, p. H\=Ainblyom)iia longirostre (Koch), Neumann,

1905, p. 231, not Amblyomma crassitarsus (Karsch) Neumann, 1901, p. 315;

not Hyalomma crassitarsus (Karsch), as stated in Neumann, 1899, p. 293.

Original description insufficient ; from Caracas.

longirostris Koch, 1844, p. 233 ; 1847, p. i9 = Amblyomma longirostre (Koch)

Neimiann, 1905, p. 231, not Hyalomma longirostre (Koch) as stated in

Neumaim, 1901, p. 315.

Hyalomma
puta Pickard-Cambridge, 1878, p. 222=^1. putus (Pickard-Cambridge).

Ixodes Latreille, 1796.

acanthoglossi Lucas, 1878, p. xxxv ; description insufficient. Specimens from

New Guinea, parasitic on Acantkoglossus bruijnii.

aegyptius ^Linn.) Fabricius, 1805, p. 353 ; also Gervais, 1844, p. 244 (who gives

Ac. aegyptius Linnaeus and Cyti. aegyptius Hermann as synonyms) =
Hyalomma aegyptium (Linn.).

aegyptitts Audouin, 1827, p. 428, wrongly renamed /. savignyi by Gervais,

1844, p. 245. See savignyi=Hyalomma aegyptium (Linn.).

aequalis Banks, 1909. See Notes on Doubtful Species.

affi,nis Neumann, 1899, p. 120= Ixodes ricinus var. scapularis (Say) Nuttall and

VVarburton, 1910.

africanus M^gnin, 1876, p. 8M = Hyalomnia aegyptium (Linn.), fide Neumann,

1899, p. 286.

albipictus Packard, 1867, p. Gb~Dermacentor variabilis (Say), 1821, p. 77;

Banks, 1907, fide Stiles, 1910, p. 31. Packard's description and figures

are very poor. Tick found on moose. /. albipictus also referred to

as attacking man by Holland, 1898, p. 96.

algeriensis'iA.dgnm, 1880, p. 121, PI. II. Undeterminable : see Neumann, 1901,

p. 314.

N. I. 19
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ameivae Pagenstecher, 1861, p. 41, PI. II, Figs. 23, 24, hypo.stxjuie and part of

basis capituli with mandibles; probably an Amhlyomma or Aponomma,

from Me.\ico, as rightly suggested by Neumann, 1899, p. 159.

" ainericana" (Linn.) Koch, of Murray, 1877, p. 194= ammca7i!«, see below.

americanus (Linn.) Fabricius, 1805, p. Zbb = Amhlyomma am^rican-am (Linn.)

fide Salmon and Stiles, 1901, p. 475.

americanus Gervais, 1844, p. 247= Amblyomma, americanum (Linn.) fide

Neumann, 1897, p. 366.

angushis Neumann 1901, p. Wi= Ixodes loricatus Neumann 1899.

anmdatus Say, 1821, p. 75 ; 1859, p. 19= Boop/ijlus annulatus (Say) Curtice,

1891. Original description useless ; fomid on Cervtis virginiamis,

Florida.

aptericola Maskell, 1897, p. 292, PI. XVII, Figs. 7, 8 ; included in Neumann,

1899, p. 163. We find the description and figures so poor as to render even

the determination of the genus impossible. J tick, found on Apteryx

australis, Dusky Sound, New Zealand.

apteridis Maskell, 1897, p. 291. The figures represent a capitulum of the I.

putus type. The ticks (?(?,?) were found on Apleryx mantelli, inland from

Mt Egmont, New Zealand, and may be the same as the j)receding.

''' aquilae" (in Hamburg 'iA\Vie\va\) = Amhlyomma decoratwn Koch, 1844, p. 230
;

1847, p. 94, PI. XVIII, Fig. 67. See' Neumann, 1899, p. 245.

arcticiis Osborn, 1899, p. 553, in Banks, 1908, pp. 23, 53, who states that

the type is lost, and the species only recorded (No. 3500) in the type

catalogue of the Division of Insects, U. S. National Museum. He quotes

Osborn's description as indicating "that the species is a good one." We
consider the description too vague to be of any use, and unhesitatingly

condemn the species. Hooker, 1909, p. 483, contrary to Banks, states

that the type is in the U. S. National Museum.
arenicola Eichwald, 1830, p. 63, PI. II, Fig. 18 (after Gervais). Insufficiently

described ; found on sand, shores of Caspian Sea and in Podolia.

aureolatus (Fabr.) Fabricius, 1805, p. 355 {Acarus aureolaius Fabricius, 1794,

p. 428) = Amblyomma aureolatus (Fabr.).

auricularius Conil, 1878, p. 99, PI. IX, Fig. 1 (/. auricularis Conil, in

Neumann, 1899, p. 166). Insufficiently described for identification, although

the author has been to great pains with his measurements, etc.

auriscutellatus Koning-sberger, \^0O = Amhlyomma testudinarium Koch, 1835-

1844, Heft XI, 1
; fide Neumann, 1901, p. 303.

australasiae Fabricius, 1805, p. 355 = ? Amblyomma.
autumnalis Leach, 1815, p. S98 = /lexagonm Leach, 1815.

avisugus Berlese, 1890, fasc. lv. No. b = brunneu,'< Koch, 1844.

bengalensis Supino, 1897, p. 15, PI. II, Figs. 6-10
; 1897, p. 268, PI. XII, Fig. 4

(tarsus). Description insufficient, from Burma.

berlesei Birula, 1895, p. 359, PI. II, Figs. 1-6. Description and figures

insufficient ; a J Ixodes from E. Africa.

hibrotii Gervais, 1842, p. xlviii ; Walckenaer and Gervais, 1844, p. 248;

Packard, 1867, p. 68 ; also Neumann, 1899, p. 157. Probably an Amblyomma
;

from S, America.
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hifurcatiis Neumann, 1899 ( ? ), not /. bnaineujt Koch, as stated in Neumann,
1901, p. 347 = Dennacc7ttor bifnrcatus Neumann, 1904, p. 453.

bimaculiitus Denny, 1843, p. 312, PI. XVII, Fig. 1 {<i)= AvM>/o»inia

hippopotamense (Denn}-).

bipitnctatus Risso, 1826, p. 183. Nominal species, see Neumann, 1899, p. 158.

From S. France.

birmanensU Supino, 1897, p. 12, PL I, Figs. 6-10; 1897, p. 247, PI. XII, Fig. 2

(t;irsus 1); see also Neumann, 1897, p. 164. Description insufficient ; from

Burma.

boannn Stoll, 1886-1893, p. 18, PI. XIII, Fig. i=Amblyomma dissimile Koch.
See Neumann, 1899, p. 227 (o).

borealis Kramer and Neuman, 1883, p. 518 = /. piUus (Pickaixl-Cambridge).

bovU Riley, 1869, p. \G» = Boophihis annulatus (Say 1821) Curtice, 1891.

brevipes Murray, 1877, p. 194. Original description comprised in three lines !

Nominal species.

brevipes (Neumann), 1899 ; see Notes on Doubtful Species, p. 291.

cajennensis (Fabricius) Fabricius, 1805, p. 354. {Acarus cajennensis Fabr.,

1794, IV, p. 427), undeterminable.

calcaratiis Birula, (?), p. 137 = Boophihts annulatus (Say) Curtice, 1891.

califomicus Banks, 1904, p. 369, PI. XLI, Fig. 57 ; 1908, p. 24, PI. II, Fig. 12=
I. ricinus var. califomicus (Banks) Nuttall and Warburton, 1911.

camelimm Fischer von Waldheim, 1823, p. 13, PL, Figs. 1 and 2 = Hyalomma
aegi/ptiiim (Linn.).

ceiiereolm Lucas, 1840, pp. 47, 48, PI. VII, Fig. 10 (after Gervais, 1844, p. 244).

Insufficiently described ; see Neumann, 1899, p. 165; from Canary Islands.

chelifer Megnin, 1880, p. \3-2 = Haemaphysulis concinna Koch, 1844.

chordeilis Packard, 1867, p. (V! = Haemaphi/salis leporis palustris (Packard), _^rfe

Neumaim, 1897, p. 343, but stated to be a distinct species of Haemaphysalis

by Banks, 1908, p. 34.

cinctus Fabricius, 1805, p. 356 ; undeterminable.

cinctm Luca-s, 1840, pp. 47, 48, PL VII, Fig. 12 (after Gervais, 1844, p. 243).

Insufficiently described ; from Canary Islands.

columbae Fabricius, 1805, p. 3bG=Argas reflcxus.

"communis" Marx (lalwl : no date) = /. ricinus var. scapularis (Say) Nuttall

and Warburton, 1911.

cookei Packard, 1869 a, p. tS7=hexacfonus var. cookei (Packard) Nuttall and

Warburton, 1911 ; not Haemaphysalis coucinna Koch, as stated in Neu-

maiui, 1897, p. 338.

cornuger Kolenati, 1857, p. 431 , PL VI, Fig. 52 (very poor) = Hyalomma aegyptium,

(Linn.) ((J) found on camel, dog, sheep, on the steppes of Kisil-Kum, Sea

of Aral.

coxalis Gervais, 1842, p. 47 ; Walckenaer and Gervais, 1844, p. 249. Judging

from original description may be a Dennacentor ^ ; from New Holland.

crenatus Say, 1821, p. 76; 1859, p. 20. Original de.-scription usel&ss.

crenidatm Koch, 1835-1844, H. 39, Fig.s. 8, 9 ; 1844, p. 232 (listed); 1847, p. 22

=/. hexagonus Leach, 181.5, from Germany. "/. crenulatus Koch," as

described by Cane-strini and Fauzago, 1877, p. 116, is undeterminable.

19—2
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crwiarius Fitch, 1872, p. 366 ( = /. cookei fide Banks, 1908, p. 53) = /. hexa-

gonus var. cookei Nuttall and Warburton, 1911.

decorosus L. Koch, 1867, p. 24\=Apono'mma decoroaum (L. Koch) Neumann,

1899, p. 194.

distipes Murray, 1877, p. 194. Purely nominal species ; see Neumann, 1899,

p. 161. From Tunis.

dugesii Gervais, 1844, p. 242 (Walckenaer and Gervais), /. plumbeus Dugfes

renamed = 1 Rkipicepkahis sangmneus (Latreille), as suggested in Neumann,

1897, p. 385, but undeterminable from description. On dogs in France.

dugesii Gervais, in M^gnin, 1880, p. 126, Fig. 44 = Boophilus sp.

elegans Gu^rin, 1829-1843, p. 16, PI. VI, Fig. \ = Amblyomma variegatum

(Fabricius), 1794 ; in Neumann, 1899, p. 268.

elegans Neumann, 1910, p. 191, Fig. 1=/. stilesi Neumann, 1911 (original

name preoccupied ; species renamed.)

elephantinus (Linn.) Fabricius, 1805, p. 351 {Ac. elephantinus Linu.)= ?

Amblyomma elephantinus (Linn.).

erinacei Audouin, 1832, p. 415, PI. XIV, Fig. 32
( $ ) = /. hexagomis Leaoh, 1815,

in Neumann, 1899, p. 129.

erinaceus Murray, 1877, p. 190= kexagoniis Leach, 1815.

erraticus Say, 1821, p. 77 ; 1859, p. 20. Original description useless ; found in

S. United States.

eiidyptidis Maskell, 1885. See Notes on Doubtful Species, p. 291, and /.

putus.

eudyptidis Maskell, 1885, in Neumann, 1899, p. 128 = /. neumanni NuttaU and

Warburton, 1911.

eudyptidis var. signata Neumann, 1904, p. 451 = /. signatus Birula, 1895.

exilipes Lucas, 1846, p. 63, PI. I, Fig. 5. Undeterminable ; on Lacerta ocellata,

from Algiers.

fabricii Audouin, 1827, p. 428 (description of ^X&ies) = Hyalomma aegyptium

(Linn.).

fimbriatus Kramer and Neuman, 1883, p. 518 = Ixodes putus (Pickard-

Cambridge, 1878).

flavidus Koch, 1844, p. 233 ; 1847, pp. 22, 103, PI. XXI, Fig. 77 ( ? ); Neumann,
1899, p. 227, states that it is a o from Rio de 3a,iie\ro=Amblyomma
dissimile Koch.

_fkivipes Koch, 1835-1844, H. 39, Fig. 2 ; 1847, p. 21 {GermKny)= I.vespertilionis

Koch, 1844.

flavomacidatus Lucas, 1846, p. 56, PI. I, Fig. 1 (cJ); 1851, p. 120 ; 1867, p. Ixiii=
Aponomma exornatum (Koch) 1844, in Neumann, 1899, p. 186.

fodiens Murray (not Megnin), 1877, p. \d\=ricinus (Linu.) Latreille, 1806.

forskali Audouin, 1827, p. 430. An undeterminable Argas ; see our Part I, p. 6.

fuscolineatus Lucas, 1847, p.c. Description useless ; from India.

fuscomacidatus Lucas, 1873, p. xxi. Probably an Amblyomma. See Neumann,

1899, p. 160 ; from S. America.

fuscous {fuscus) Say, 1821, p. 79 ; 1859, p. 22. Original description useless.

fuscus Koch, 1835-1844, H. 39, Figs. 3, 4 ; 1844, p. 232 (listed); 1847, p. 21 =
ricimis (Linn.), in Neumann, 1899, p. 112.
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gervaisi Lucas, 1847, p. xciv= Aponomma gervaisi {Imcos), in Neumanu, 1899,

p. 182.

glohulosus Siipino, 1897, p. 18, PI. Ill, Figs. 11-15 ; 1897, p. 249, PI. XII, Fig. 7,

(tarsus). Description insufficient ; from Burma.

globulus Lucas, 1860, p. 538. Insufficiently described, may be an Aponoiniim.

gracUentui Lucas, 1845, p. 58, PI. I, Fig. 2 {o) = Hyalomma aegyptium (Linn.),

in Neumann, 1899, p. 286.

granulatus Supiuo, 1897. See Notes on Doubtful Species, p. 291.

kerrerae Dugfes, 1887? p. 487; 1891, PI. VIII, Fig. 5 {^) = Amblyomma
cajennense Koch, 1844.

hexagoiius Leach, in Salmon and Stiles, 1901, p. 467. See synonymy of /.

hexagonus var. cookei.

hexagomu var. inchoatus Neumann, 1901, p. 29iZ=canisuga Johnston, 1849,

p. 371.

hexagonus var. longispinosus Neumann, 1901, p. 283= /. hexagonus var. cookei

(Packard) Nuttall and Warburton, 1911.

hippopotamensis Denny, 1843, p. 313, PI. XVII, Fig. 2 {^) = Amhlyomma
hippopotamensis (Denny), in Neumann, 1899, p. 256.

hirmtus Birula, 1895, p. 356, PI. I, Figs. 7-9; Neumann, 1899, p. 162.

Description and figures insufficient. From Aleutian Islands and E.

Siberia. Given a.s synonym of /. putus by Banks, 1908, p. 54.

hispanus (Fabricius) Fabr., 1805, p. 353 {Acarus hispanws Fabricius, 1794,

p. 426) = probably Hyalomma aegyptium (Linn.).

hispanus Kolenati, 1857, p. 431, PI. VI, Fig. 52 {'})1.= Hyalomma aegyptium

(Linn.), in Neumann, 1899, p. 286.

histrio (Fabricius) Fabr., 1805, p. 352 {Acarus histrio Fabricius, 1794, Suppl.,

p. 571). Undeterminable.

holsatus (Fabricius) Fabr. 1805, p. 355 {Acarus holsatus Fabr.); 1794, p. 428.

L^ndeterminable, probably young of ridnus or hexagonus ; see Neumann,

1899, p. 157.

holsatus Fabricius, in Kolenati, 1857, p. 24, PI. 11 = Dermacentor reliailatus

(Fabricius, 1794) in Neumann, 1897, p. 360. We agree in referring it to

this species after consulting the original description.

humanus Koch, 1844, p. 233 ; 1847, p. 104, PI. XXI, Fig. 78 {'i)= Amblyomma
dissimile Koch ; see Neumann, 1899, p. 227 ; a o, from Brazil.

hydrosauri Denny, 1843, p. 314, PI. XVII, P^ig. 4 = Amblyoinma hydrosauri

(Denny), in Neumaim, 1899, p. 197.

iguanae (Fabr.) Fabricius, 1805, p. 354 {Acarus iguaime Fabr., 1794, IV,

p. 427) = A mblyomma iguanae.

imper/ectus Neumann, 1899, p. 118. See Notes on Doubtful Siiecies, p. 292.

indentatus Gamgee, \8<i9 = Boophilus annulatus (Say), in Neumann, 1897,

p. 408.

indus (Linn.), Syst. not., Il, 1022; Fabriciu.s, 1794, p. 428 (/. indus); 1805,

p. 355. Undeterminable.

inermis Neumarm, 1901, p. 283. See Notes on Doubtful Siiecies, p. 292.

intermedius Neuniaim, 1899, p. 132 ; 1904, p. 451=/. neumanni Nuttall and

Warburton, 1911.
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juvenis Neumann, 1899, p. 124. See Notes on Doubtful Siiecies, p. 292.

kelloggi Nuttall and Warburton, 1907, p. 396=/. hrunneui Koch, 1844.

laeertae Koch, 18.3.5-1844, H. 39, Fig. 11 ; 1847, p. 22 {Germany) = ridnus

(Linn.), in Neumann, 1899, p. 112. "/r. laeertae" in Pagenstecher, 1861.

p. 41, Fig. 22 ; may be the same.

laevis Neumann, 1899, p. \iS = acutitarsus (Kar.sch), 1880.

lagotis Ticrvais, 1849, p. 49. Insufficiently described ; may be a, Haemaphysalis.

leachii Audouin, 1827, p. 428. (Savigny, PI. IX, Fig. ^)= Haemaphysalis leachi

(Audouin).

Icporis-palustris Packard, 1867, p. 67 = Haemaphysalis leporis-palustris (Packard).

lineaitis (Fabricius) Fabr., 1805, p. 354. (Acarus lineatus Fabricius, 1794,

p. 428.) Undeterminable.

linnei Audouin, 1827, p. 428 ; Savigny, 1825, PI. IX, Fig. 12 ; Walckenaer and

Gervais, PI. XXXIII, Fig. \^ Rhipicephalus n\}.1 Undeterminable.

lipsiensis (Fabricius) Fabr., 1805, p. 354. {Acarus lipsiensis Fabricius, 1794,

pp. 427, 428) = young of ricinus or hexagonus ; see Neumann, 1899, p. 157.

lividus Leach, 1824, ii, in Koch, 1844, p. 234 (undeterminable) =young of

ricinus or hexagonus in Neumann, 1899, p. 157.

lividus van Beneden, 1873, XL. A purely nominal species from Vesperugo.

No description ; see Neumann, 1899, p. 160.

longipes Lucas, 1872, \i. \xx\v = vespertili(mis Koch, 1844, p. 232; in Neumann,

1899, p. 169.

luteus Koch, 1844, p. 232 ; 1847, p. 102, PL XX, Fig. 75 ( $ ). Species based by

Koch on one o from S. Africa. Neumann, 1899, p. 146, and 1901, p. 285,

referred a 5 to this species, the tick having been taken from a wild dog

in Africa (Paris Museum). Insufficiently described.

marginalis Hahn, 1834, p. 63, PI. LXVI, Fig. 153. Useless description,

undeterminable.

marginalis in Gervais, 1844, p. 242 = ? (Salmon and Stiles, 1901. Synonymy of

/. ricinus).

marginalis Koch, 1835-1844, ii, p. 63, PI. LXVI, Fig. 53 (after Gervais).

Insufficiently described ; see Neumann, 1899,. p. 165.

marginatus (Fabricius) Fabr. 1805, p. 354 {Acarus margiuatus Fabricius, 1794,

p. m)-=Argas rejlexus (Fabr.) Latreille, 1796.

marginatus Burmeister, 1837, p. b7ii= I. ricinus, fide Oudemans, 1896, p. 191

in Salmon and Stiles, 1901, p. 466.

marmoratus Risso, 1826, p. \83 = Dermacentur reticulatus (Fabricius) 1794, in

Neumann, 1897, p. 360.

maskellii Kirk, 1887, p. 66. Undeterminable, description useless. Found ou

Albatross {Diomedia exidans), New Zealand.

megathyreus Leach, 1815, p. 398 = /. ricinus (Linn.).

mivtus Moniez, 1896, p. 497 = Amblyomma mixtum Koch = A mblyomnia cajen-

nense (Fabr.), in Neumann, 1901, p. 348 (Index).

moreliae L. Koch, 1867, p. 241 = Ambli/omtna moreliae (L. Koch), according to

Neumann, 1899, p. 258. Description insufficient to make it a good species,

i
however, in our opinion. Found at Brisbane on Morelia argus var.

fasciolata Jan.



Condemned Species, etc. 287

naponeniii Packard, 1867, p. &b= Dennacentor electm Koch in Neumann, 1897,

p. 366 ; but electm= D. variabilis (Say, 1821)/* Stiles, 1910, p. 29.

niyrolineattis Packard, 1867, pp. 66, 6~ = Dennacentor niijrolineatui (Packard)

Banks, 1907, /frfe Stiles, 1910, p. 51. Insufficiently described by Packard,

who appeared to describe a jj as a ? ; doubtfully referred to Haemapht/-

salis concinita Koch by Neumann, 1897, p. 338.

niffua (de Geer) Latreille, 1804, p. b-2= Amhlyomma americanum (Linn.) Koch,

1844 ;Jide Salmon and Stiles, 1901, p. 475.

niffua Qi\iiTm= Amblyomnui americanum (Linn.) Koch, 1844, in Neumann,
1901, p. 342 (Index).

ohliquus Koch, 1844, p. 232 ; 1847, p. 99, PI. XX, Fig. 73 ( $ and its scutum).

Insufficiently described.

obscurus Fabricius, 1805, p. 355. Undeterminable.

obscunu Neumann, 1899, p. 121 =nigricans Neumann, 1908, p. 75. (Renamed,

name preoccupied.)

ophiophilm MiiUer, 1831, p. 233, PI. LXVII = ? Aponomma gervaisi (Lucas),

1847, in Neumann, 1899, p. 182.

orbiculatut Say, 1821, p. 76 ; 1859, p. 20. Original description useless. Found
on Sciurus capistratus, S. United States.

"oreffonensis" (label), in U. S. National ^hiseum = Dermacentor saimoni Stiles,

1910, pp. 55, 60.

ovatits Neumann, 1899, p. 116, Figs. 2, 3= in Yiart riciniis (Linn.), says Neumann,
1904, p. 452.

ovatus Neumann, 1899, p. 112, 1904, p. 452 = /. ricinus var. ovatus (Neumann).

Nuttall and Warburton 1911.

palleiii Fabricius, 1805, p. 356. Undeterminable.

pallipes (Acants pallipes Fabr., 1794, p. 426) referred to in Koch, 1835, II. 39,

10 ; 1847, p. 22 (Germany) = ? /. bnmneus Koch, 1844 (larva).

pallipes Lucas, in Webb and Berthelot, 1840, pp. 47, 48, PI. VII, Fig. 9 (after

Gervais, 1844, p. 243). Undeterminable.

pari. Leach, 1815, p. 399, on "Pants major" = l 1. brunneus Koch, 1844.

parvirostris Neumann, 1901, ]). 284= /. signatus Birula, 1895.

perpunctatus Packard, 1867, p. 68. Probably an Amblyumma; see Neumann,

1899, p. 159. From S. America.

phascolomys Macalister, 1871, p. 163, Fig. A purely nominal species ; see

Neumann, 1899, p. 160.

pictus Gervais, 1844, p. 2ii9= Derinacentoi reticulatu-i (Fabricius), in Neumaim,

1901, p. 265.

pilosus var. kowardi Neumami, 1908, p. 125 = /. pilosiis Koch.

plumbetis (Panzer) in Fabricius, 1805, p. 353 {Acariis plumbeus Panzer).

Undeterm inable.

plumbeus Le;ich, 1815, p. 397 ; 1824, p. 11. Undeterminablo= /. lividus Koch,

in Neumann, 1901, p. 348 ; 1899, p. 157 ; .see lividus in this list. On
Hirundo riparia.

plumbeus Uugfes, 1834 c, PI. VII, Figs. 7-\2 = R/iipicep/ialus sp., as clearly

indicated by the figures (= /. ricinus, according to Neumann's .synonymy).

Also figured by Wagner, 1841, Figs. XII, XIII (unrecognizable).

plumbeus in Wheler ISHii = Ixodes canisuga Johnston, 1849.
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poortmani Lucas, 1850, p. xli ; Belval, 1861, p. 97, PI. =Amhlyomma hebraeum

Koch, in Neumann, 1899, p. 266.

praecoxalis Neumann, 1899, p. 121=7. neuiiianni Nuttall and Warburton,

1911.

pulchellus Luca.s, 1845, p. 01, PI. I, Fig. 4 ; 1849, p. Ixxx ; 1849, p. 582 ((J, good

figure of ca,]iit\\\\\m) = Amblyomnia dissimile Koch, in Neumann, 1899,

p. 227.

punctulatus Say, 1821, p. 78 ; 1859, p. 21. Original description useless, said to

resemble " /. variabilis ''= Dermacentor variabilis (Say, 1821).

punctulatus Canestrini and Fanzago, 1877-1878, pp. 115, 183 ; Canestrini, 1890,

p. 502. Doubtful if it is an Ixodes ; see Neumann, 1899, p. 100. From
Europe.

pustularum Lucas, 1860, p. \vn= Ixodes ricinus(Lh\n.), in Neumann, 1899, p. 113.

pygmaeus Koch, 1844, p. 233 ; 1847, p. 107, PI. XXII, Fig. 81
( ? ), from Brazil

and Mexico. Types examined by Neumann (1901, p. 289), and found to

be Amblyomma nymphs, of undetermined sjiecies.

quinquestriatus Fitch, 1870, p. 36(y = Dermacentoi- variegatus Marx and Neumann,
in Neumann, 1901, p. 266.

reduvius Audouin, 1832, nee Linnaeus ((J), p. 422, PI. XIV, Fig. 4 = /. hexa-

gonus Leach, 1815.

reduvius Hahn, 1834, p. 62, Fig. 152 = 7. ricinus (Linn.), in Neumann, 1899,

p. 112.

reduvius de Geer, in M^'gnin, 1880, p. 126 = 7. ricinus (Linn.).

reduvius (Linn.) =ricimis (Linn.), in Neumann, 1901, p. 348, and numerous

other authors, this incorrect, see p. 143.

rejlexus (Latreille) Fabricius, 1805, p. 352= Jr^«» reflexus (Fabr., 1794, p. 426)

Latreille, 1796. (See our Part I, p. 22.)

retieulatus Latreille, 1804, p. Ibl = Dermacentor reticulatus (Fabricius), 1794, in

Neumann, 1897, p. 360.

reticulatus (Fabr.) Fabricius, 1805, p. 355 {Acarus reticulatus Fabr., 1794,

p. 428). LTndeterminable.

reticulatus Koch, 1856, p. 413. In.sufficiently described ; see Neumann, 1899,

p. 166.

retictdatus Koch, in Rosenhauer, 1850, p. 412. Undeterminable, found on

Lacerta ocelata, in Spain.

rhinocerinus Denny, 1843, p. 313, PI. XVII, F'\g.Z = Dermacentor rhinocerotis {Ao

Geer), in Neumann, 1897, p. 370.

rhinocerotis Fabriciu.s, 1805, p. 351 = Dermaccntor rhinocerotis (de Geer), 1778.

rhinocerotis Gervais, 1844, p. 246 (Walckenaer and G6T\a.\s) = DermacetUor

rhinocerotis (de Geer) 1778, in Neumann, 1897, p. 370.

ricinus Megnin, 1880, p. 129 nee Latreille= 7. hexagontis Leach, 1815; see

Neumann, 1899, p. 129.

rostralis Moniez, 1896, p. 49G= Go7iixodes rostralis Dug6s, 1888, p. 129=
Haemaphysalis leporis-palustris ( Packard) in Neumann, 1 901 , p. 348 (Index).

rubiginosus (Kolenati), Neumann, 1899 {Dermanyssus rubiginosus Kolenati,

1857, p. 20, PI. I). Probably an Ixodes, s;iys Neumann, 1899, p. 158.

Found on Plecotus auritus.

rufipes Fabricius, 1805, p. 354. Undeterminable.
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ru/iis Koch, 1835-1844, H. 39, Fig. 7 ; 1844, p. 232 (listed); 1847, p. 22 ; os,

types examined by Neumann, 1901, p. 282 = /. ricinus (Linn.).

sanguineus Latreille, 1804, p. lb~ — Ji/iipicephalus sanyumeus (Latreille) in

Neumann, 1897, p. 385.

sanguisug^ls (Fabricius) Fabr., 1805, p. 363 (Acaru-s sangw'sugus Fabr., 1794,

p. 426). Undeterminable.

savignyi Uervais, 1844, p. 244. Atla.s, PI. XXXII, Fig. 1; XXIII, Fig. 2 =

Hyalomma aegi/ptium (Linn.) (/. uegyptius Audouin renamed, as he thought,

judging from published figures, that it differed from Cynor. aegyptius

Hermann).

scapularis Say, 1821, p. 78; 1859, p. 21 = /. ricinus var. scapularis (Say)

Nuttall and Warburton, 1911. Original description useless.

scapulatus Megnin, 1880, p. 132. Undctenainable.

tciuri Koch, 1835-1844, H. 35, 8 ; 1844, p. 232 (listed) ; 1847, p. 21 (Germany)

= /. ricinus (Linn.) os, types examined by Neumann, 1901, p. 282.

/. sexpunctatus Koch, 1835-1844, H. 39, 5, 6 ; 1844, p. 232 (listed); 1847,

p. 22 = /. hexagoHus Le;ich ; see Neumann, 1901, p. 283, who examined

the types (os). Canestrini and Fanzago, 1877, p. 114, de-scribed a 9 (?)

as sexpunctatus, but their description is useless.

siculifer Mt'gnin, 1880, p. 132= /. vcspertilionis (Koch) 1844.

gpinosus Neumann, 1899, p. Ii6 = fuscipes Koch, 1844.

5-striatus Fitch ; see quinquestriatus.

sturni Pagenstecher, 1861, p. 40=? /. brunneus Koch, 1844 (larva).

sukatus Koch, 1844, p. 233; 1847, pp. 22, 108, PI. XXII, Fig. 82 (?) = /.

ricinus (Linn.) os. Types examined by Neumann, 1901, p. 282.

sylvaticui Gervais, 1778, p. 162, PI. 38, Fig. "i = Amhtyomma syivaticum (de

Geer), in Neumann, 1899, p. 274. On tortoise, Cape of Good Hope. May

attack man.

tesludinis Conil, 1877, p. 25 = Amblyomma testudinis (Conil), .see Neumann,

1905, p. 234.

testudinis Supino, 1897, p. \\= Atublyomma supinoi Neumann, 1905, p. 234.

testudinis Leydig, 1855, p. 382, PI. XV, Fig. 51, also p. 395; 1857, p. 111 =

Hyalomma syriacum, no doubt.

thoraeicus Koch, 1844, p. 232 ; 1847, p. 98, PI. XIX, Fig. 72 ( ? ). May have

been an Amblyomma, as Neumann, 1904, p. 450, rightly suggests.

"thoracicits Koch " in Neumann, 1899, p. 149 = a«nVi(/its Neumaiui, 1904, p. 450.

trabeatus Audouin, 1832, p. 420, PI. XIV, Fig. 3 (?)= /. ricinus (Linn.), in

Neumann, 1899, p. 112.

trachysauri Lucas, 1861, p. \if) = ApOiioMma trachysauri (Lucas).

transversalis Luca,s, 1844, and in Murray, 1877, p. 195 = " Neumanniella

transversalis (Neumann)" Lahille, 1904 = .l/)OHO»w«o transversale (Lucas)

Neumann, 1899, p. 188.

triangulicips Birula, 1895, p. 358. See Notes on Doubtful Species, p. 293.

trilineatus Lucas, 1840, pp. 47, 48, PI. VII, Fig. 11. Insufficiently described,

Canary Islands.

trimaculatus Lucas, 1878, p. \\xvn = Aponomma •triinaeulatum (Lucas), in

Neumann, 1899, p. 187.
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tnstriatus (Panzer), 1795, H. 59, n. 24 ; Koch, 1835-1844, faso. 59, Fig. 24 ; 1844

p. 234 (listed) = young ot ricinus or hexagonus ; see Neumann, 1899, p. 157.

troglodytes Schmidt, 1853 ; see Frauenfeld, 1853, p. bl= I. vespertilionis Koch.

undatus (Fabricius) Fabr., 1805, p. 353 (Acarus undatus Fabricius, 1794,

p. 427). Undeterminable.

'' unipictus Packard," of Verrill, 1870, p. 118 (lapsus for unipnnctata {q.v.) fide

Salmon and Stile.s, 1901, p. 476).

unipunctata Packard, 1867, p. 66 = v) wiWyomwia «»itr/can«)H Koch, in Neumann,

1899, p. 209.

uriae White, 1852. Nominal species, found on Uria troile at Baffin's Bay.

Description and figure inadequate ; may = / /. putus.

varanensis Supino, 1897, p. 13, PL II, Figs. \-5 = Aponomma gercaisi (Lucas),

in Neumann, 1899, p. 182.

varaiiih. Koch, 1867, p. a\ = Aponomma decorosum (L. Koch), in Neumann,

1899, p. 194.

varani Lewis 1892, p. 10, PI. \ = Aponomma exornatum (Koch) 1844.

variabilis Say, 1821, p. 77 ; 1859, p. 21. Original description useless, said to

resemble erraticus and punctulatus. Listed, however, by Banks, 1895, p. 433,

as occurring at Fort ColUna = Dei'macentor variabilis (Say) Banks, 1907,fide

Stiles, 1910, p. 29.

variegatiis Lucas, 1852, p. \^:i^\m = Amblyomma albopictum Neumann, in

Neumann, 1899, p. 244.

variegatus (Fabricius) Fabr., 1805, p. 353 {Acarus variegatus Fabricius, 1794,

IV, p. 572)= Amblyotnma variegatum (Fabricius).

variolatxis Gervais (Walckenaer and Gervais), 1844, p. 249. Probably an

Amblyomma. From Brazil, on a reptile.

vibrans (Fabr.) Fabricius, 1805, p. 356, No. 28 (1794, p. 428, 20 : Acarus

vibrans). Undeterminable.

viperarum Koch, 1844, )). 234 ; 1847, p. 102, PI. XX, Fig. 76 (larvae). From

Greece, undeterminable.

vulgaris Fabricius, 1805, p. 352= /. ricinus or hexagonus.

vulpis Pagenstecher, 1861, p. 40, PI. I, Figs. 12, \:i = hexagonus Leach, 1815.

icalclcenaeri Gervais, 1842, p. xlvii ; 1844, p. 246, PI. XXXIV, Fig. 11=?

Amblyomma. Undeterminable.

Sarconissus Kolenati, 1856 {Sarconyssxis Koleuati, in Murray, 1877, p. 195

;

Marx, 1892, p. 235, etc., referred to Haemalastor and then to Eschatoce-

phalus by Neumann).

hrevipes Kolenati, 1856, p. 21=/. vespertilionis Koch.

exaratus Kolenati, 1856, p. 22 ; 1860, p. 757, PI. I, Fig. 2 =/. vespertilionis Koch,

vide Neumann, viii. 1910, p. 191, who examined type, a nymph.

flavidits Kolenati, 1856, p. 21=/. vespertilionis Koch.

fiavipes Kolenati, 1856, p. 21 = /. vespertilionis Kuch. (Neumann 1910, p. 192,

states the types were not adults.)

hispidulus Koleuati, 1856, p. 21=/. vespertilionis Koch.

kochi „ „ p. 21 ; 1860, p. 573, PI. II, Fig. 4 = /. vespertilionis

Koch, (J

.

noduli/jcs Kolenati, 1860, p. 576, PI. I, Fig. 3 = probably /. vespertilionis Koch.
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NOTES ON DOUBTFUL SPECIES OF IXODES.

Ixodes aequalis Banks, xi. 1909, p. 276 ;
191(i, \i. 6, PI. Ill, Fig. 23 ( $ capituluiu

and scutum, sketchy). Tbe authoi-'s description and figure are inadequate : the

essential data which we gleiin therefrom are as follows :

Male : unknown.

Female : Scutum 1 mm. I., nearly diamond shaped, antero- and postero-

lateral borders subequal, many uniform punctations, lateral carinae distinct.

Spiracle circular. Capitidum subtriangular, porose areas rather large, .sub-

circular, the interval less than half their diameter. Legs : coxae I-IV with

minute spur at postero-external angle, coxa I with short internal spine ; tarsi

tapering abruptly.

Host : Otonpermop/iilus beecheyi (California ground squirrel), Berkeley,

California (Drs Wellman and Wherry). Banks stiites that aequalis differs

from angusliis in having a shorter and differently shaped scutum, more circular

porose areas, shorter tiirsi, etc. According to Hooker, 1909, p. 423, the type is

in Banks' collection, Washington, D.C.

Ixodes brevipes (Neumami), 1899 (Eschatocephalus crassipes Joseph, 1882, p. 16,

renamed owing to crassipes being preoccupied); only (Js found on stalactites in

caves (Ihanska jama, Goba dol, etc., Krain, Austria), the hosts probably being

bats. InsutBciently described ; said by Joseph to have shorter legs than /.

vespeylilionis.

Ixodes eudyptidis Ma.skell, 1885, pp. 19, 20, PI. VIII, Figs. 12-14. The only

points given in the author's bad description, and wiiich might be utilized, may

be summarized as follows : Scutum hairless, glos.sy ; many fine, shallow puncta-

tions. As the author says, it is "evidently a true tick," and that is all that

we can say about it. It was foiuid " in the gape of the penguin," at Dusky

Sound, New Zealand. See also Synonymy under /. neumanni N. and W.

Judging from the bad figures, it is possible that eudyptidis = I. putus.

Ixodes granulatUS Supino, 1897, p. 16, PI. Ill, Figs. 1-10, and 1897, p. 250, PI. XII,

Figs. 5, 6. Also Neumann, 1899, p. 164 ; 1902, p. 125. Supiuo's description

and figures are insufficient. Neumann found what Supino described as a (J to

be either a $ or o. Neumann supplements Supino's description, and regards

the species as allied to I. minor. Tlie points whidi may serve for determina-

tion are as follows :

Female: L. 4-5, W. 3-5 mm. Scutum regularly oval (lxO'75 mm.);

cervical grooves scarcely visible ; lateral grooves indicated by a faintly ma,rked

ridge nuining parallel to the borders ; many fine and uniform punctations
;

emargination very slight. Anal grooves diverging widely bcliind. Capitulum

long, with dorsal base subtriangular, porose areas rounded, divergent.

Hypostome long, narrow, lanceolate, 313, 10-11 sharp teeth jjer file; digit
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slender (110^^.), external article 5-cu.sped
;
palps slender, inserted very low

down, article 2 almost twice as long as 3. Legs : coxa I with short spur at

each posterior angle, the inner spur longer ; a tuberosity external to the

others, scarcely visible on coxa IV. Legs slender, relatively long, tarsi

tapering, pad two-thirds the length of claws.

Found on Sciurus gordoni, S. rufigenis, S. striatus and Felis tigris, at

Bhanio, Mooleyis, Tarrawaddy and Terinzo in Upper and Lower Burma,

according to Supino.

Ixodes imperfectUS Neumann, 1899, p. 118 (no figure); species founded on 2

nymphs, having the following characters (condensed from Neinnann)

:

Nymph: Body 2-1 x r2 mm. Scutum oval, glossy (0'56x0'51 mm.), with

lateral borders almost straight along their anterior half ; cervical grooves well

marked, almost attaining the posterior border ; lateral gi'ooves clearly defined,

straight, divergent behind
;
punctations fine, distant. Venter : sexual grooves

divergent, straight, long ; anal grooves parallel behind ; many fine punctations.

Capitulum (0-33 mm. I.) with base broader than long, narrowed conically

in front
;
pointed cornua ; auricula forming a retrograde spine beneath the

postero-dorsal angle ; hypostome narrow, lanceolate, 2
j 2, the external teeth

long, pointed
; palps long, narrow, article 2 longer than 3. Legs long ; coxae

with a spine at the postero-external angle, decreasing in size from pair I to

IV ; a stouter spine at the postero-internal angle of coxa I ; tarsi thick, long

on pairs I and IV, tapering gradually
;
pads as long as claws.

Host : Didelphyt pimlla, Brazil (Goeldi coll.).

Ixodes inermis Neumann, 1901, p. 283 (no figure). Included under doubtful

species because the description is inadequate.

Male : unknown.

Female : Body 4 mm. long (cajiitulum included), yellowish. Scutum reddish

brown, light-coloured, glabrous, as broad as long, lozenge-.shaped (the lateral

angles toward the middle of the length), no lateral grooves, punctations

numerous ; surface slightly shagreened. Dorsum and venter bearing short

hairs ; anal grooves diverging considerably. Base of capitulum more than

twice as broad as long ; hypostome lanceolate, bearing two marginal rows of

stout teeth and numerous denticles in front
;
palps relatively short. Coxae

unarmed ; tarsi fairly long, humped near their extremities.

From Neumann's de.scription, based on 3 9 sand 4 os collected by Z.

Wagner, locality not given (Berlin Museum). (Two ^a identical with Lrodes

ricinus were found in the same lot, but diflfered too much from the $s to

permit of their being considered as belonging to the same species.)

Ixodes juvenis Neumann, 1899, p. 124 (no figure). Species founded on 6 nymphs

and 1 hirca, having the following characters (condensed from Neumann):
Nymi'H : Body ovoid (2 x 11 mm.), dark brown. Scutum rounded, slightly

broader than long, of the same colour as the rest of the body ;
punctations few,

very fine ; some short hairs ; cervical grooves attaining the posterior border.

Dorsum bearing long hairs, especially on the borders ; marginal groove
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supei-ficial, almost forming the lateral border. Venter glabrous, or almost so
;

sexual grooves straight, divergent, attaining the posterior border ; anal grooves

parallel, united in an arc in front. Spiracle lai-ge, circular. Capitulum

0-35 mm. ;., base rectangular, broader than long ; hypostome elongate, lanceo-

late, 2
I

2, 10-1 1 teeth per file, the e.\ternal pointed, the internal blunt. Palps

of medium length, article 3 equal to 2. Legs of medium length, dark brown ;

coxae almost contiguous, glossy, with some very short hairs ; a tuberosity at

each of the two posterior angles, more pronoiuiced on coxa I, almost obsolete on

coxa IV. Tarsi elongate, slightly tapering at their tips
;
pad almost as long as

claws.

Larva : similar to o, but shorter (r2 mm.), hexapcxi.

Host : Holotropis (Iguana) from New Grenada (Paris Mus.).

Ixodes triangllliceps Birula, 1895, pp. 358,359, PI. I, Figs. 14, 15 ( J capitulum, coxa).

This species api)ears to be closely related to, if not identical with, /. tenuirostris

Neumann. Birula's figures are obviously drawn from a mounted specimen and

consequently it is impo.ssiV)le to reach any conclusions as to its identity. We
wrote to Professor Birula (St Petersburg) for the loan of the (unique) type, but

he feared it might be lost in transit. Should Birula's specimen prove to be

identical with Neumann's type, then trianguUceps would have priority. Birula's

description of the scutum of trianguUceps as being as broad as long may be due

to distortion in the mounted specimen.
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Inti'oductory.

Of tlie 51 species whicli we recognize as valid, tliere are but two

about which we are still somewhat in doubt, namely, bicornis, which

may be identical with diversifossus, and nigricans, which may be but a

variety of ricinus. This leaves 49 well-established species. Of these,

the life-histories of but 8 are known in so far as both sexes, the nymphs

and larvae have been recorded. Only a few of the latter have actually

been raised experimentally through some of their stages. Partial

raising experiments have been carried out in Cambridge with ricinus,
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hexagonus and canisuga, the evidence afiforded being suflBcient to make

it possible to identify the different stages of these species. Loiinsbury,

at the Cape, has raised /)j7os!(S experinientaily ; and Hadwen, in British

Cohimbia, has made partial raising experiments on angustm. Of the

remaining species whose various stages are known {tenuirostris, ves-

pertilioiiis and loricatus), the close resemblance between the various

stages encountered upon the same host has been accepted as sufficient

evidence for their belonging to the same species. This method of

identification has been applied to nearly all the other species we

recognize in which the life-histories are less completely known. Strictly

speaking, the identification of males and females as belonging to one

species should depend upon their being found in copula ; but failing

this, we are obliged to rely upon the evidence afforded by their mor-

phology and their both occurring together upon a host.

In the list of recognised species, given in the table at the end of this

fa.sciculus, the table serving likewise as an index, the various stages of

each species known to science are indicated by the signs (/", % , O, L,

which stand for male, female, nymph and larva respectively. From this

list it will be seen, if we exclude varieties of some of the species, that

the

c/', $, O and L are known in S species.

„ 4

„ 6

is „ „ 3

„ 20 „

^re „ „ 4 ,,

„ <i

It follows that these species are known by "21 (/s, 48 ^s, 22 os and 14

larval forms.

Outline of the life-histonj in Ixodes.

Before proceeding further, it appears e.^pedieut to briefly outline the

life-history of an Ixodes as typified by Ixodes ricinus. I shall leave

out of consideration the changes which take place in the internal anatomy

of the ticks whilst attached to the host and subsec^ueritly, for these

matters will be considered in a special section of this work. I propose

here to merely outline the main facts in the life-history.

cT.
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Ixodes ricinus.

Commencing with the adult stages : males and females are both

present upon the host, and they are frequently found thereon in copula-

tion. Pairing may, however, take place before the sexes have attached

themselves to a host ; this has as yet only been observed in unfed adults

in captivity. A female may pair with several males in succession.

The males, which are relatively scarce, remain attached to the host only

for a few hours and if they feed they can do so but moderately, their

external structures not permitting more than a limited amount of

distention. The males wander about the host in search of females

during the intervals when they are not feeding'. The females, on the

other hand, after having attached themselves to a host, remain in situ

hanging on by their mouthparts for 7-14 days and possibly longer in

cold weather. During this time the females are sought by the males

and gradually grow in size owing to the distention of their bodies with

blood derived from the host. Shortly before they abandon the host they

swell rapidly and attain their maximum degree of distention. Females

in all degrees of distention are found coupled with males. At times,

one or more additional males may be observed about the female whilst

one male has its mouthparts fixed in the vulva. It would appear as if

the other males were waiting their turn to enter into copulation. We
shall presently describe the process of copulation more fully.

The fertilized and fully gorged female now releases herself from the

host and falls to the ground". I have frequently observed females

' Although I. ricinus i may attach itself to a host it has not as yet been demon-

strated that it actually sucks blood for there is no record of the intestinal contents having

been examined after a male has detached itself from the host. It is conceivable that the

attachment may be mechanical, but the matter requires furtlier iuvestigation. It appears

worth noting here that we have seen males of Ilyalommu syriaciim bury their mouthparts

deeply into a cork whilst confined in a bottle after their removal from a tortoise.

- That the dropping of gorged females from the host may be influenced by temperature

was once observed to a remarkable degree when experimenting with Boophiltis decoloratiu

which was being raised by nie in Cambridge. A cow infested with this tick, many females

being replete, was taken out of the warmed experimental stall into the cool air of a courtyard.

The females immediately began dropping off and " rattled like peas " on the ground. In

nature it is a common matter to pick up ticks alouK the paths pursued by cattle or game,

and this observation on Boophilus suggests a possible explanation why these paths should

at times be particularly infested, for it is along them that animals like cattle frequently

return from pasture in the cool of the evening. In nature, the female will at most wander

a foot or two from the path pursued by the host from which she fell, and will lay her eggs

at the foot of the vegetation bordering the path. The offspring would, therefore be

literally "put in the way of finding their food."
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which have thus dropped from the host mate again with one or more

males placed in a vessel. It is probable that this occurs in nature,

since it has been observed in other species {canisuga, angiistus, putus).

Having fallen upon the gi'ouud, and being abandoned by the male, the

female proceeds to find shelter beneath the surface vegetation or stones,

or she may burrow into the loose soil. She is fairly active at first and can

climb up smooth surfaces like glass to an aslonishing degree considering

the hugely augmented weight, due to the gi-eat amount of blood which

she has ingested. If placed in a glass jar covered with gauze and con-

taining earth at the bottom, in the centre of which is placed a tuft of

grass, which is occasionally sprinkled with water, it will be seen that the

females congregate about the grass roots in chinks and crevices in the

earth, and that tliey lie there very quietly for days or weeks before the

eggs begin to appear. The time when oviposition takes place is

largely influenced by temperature, being greatly retarded by cold.

We shall presently consider the mechanism of oviposition and its

duration, for the latter is also markedly influenced by temperature.

The eggs are next observed in small heaps lying upon the antero-dorsal

surface of the female and their number increases from day to day.

Slightly gorged females lay fewer eggs than do the fully gorged

specimens, and the few eggs they lay usually do not hatch out. From

this it may be gathered that such females are not fertilized or that their

eggs are otherwise imperfect. The eggs are usually very numerous,

numbering hundreds or a thousand or more (see PI. VII, p. 310).

Following upon an interval of varying length, this again depending

upon temperature, the process of hatching commences. From the egg-

shells emerge vast numbers of larvae. If they hatch out in a glass

vessel containing grass the larvae climb up the grass blades and con-

gregate in masses upon the tips of the leaves, or form clusters on the

under side of the gauze which encloses them in the vessel. In nature

they behave in a similar manner, that is, they climb to the tips of the

grass blades and the adjacent vegetation.

The larva is hexapod, and possesses neither respiratory nor sexual

organs. After it emerges from the egg its chitin requires some time to

harden and darken, and during this period it assimilates the yolk-mass

derived from the egg. When the larva has exhausted this reserve food-

supply, it attaches itself to a host and proceeds to suck blood. When
replete, after 4 to 5 days', it releases its hold, and, falling to the ground,

' It is possible that the period of attachmeut to the liost may be prolonged in the

various stages by cold weather. Observations in this respect are lacking.

.v. I. 30
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proceeds to undergo its metamorphosis. This process is much influenced

by temperature, being retarded by cold and accelerated by warmth.

At first the replete larva is quite active, but when it has begun its

metamorphosis it lies still. Beneath the larval skin a series of profotind

changes takes place. The nymphal exoskeleton developes beneath that

of the larva. The first three pairs of legs are formed within the larval

legs, and a fourth pair appear posterior to these, as can readily be seen

in mounted specimens of the ticks at a period shortly before they emerge

from the larval skin.

The nymph possesses two spiracles, similar to those of the adults in

general structure, from which branching tracheae spread to all parts of

the body. When matured, the nymph withdraws its legs from the

larval skin which encloses the first three pairs, it ruptures the old skin,

emerges, and abandons the exuviae. The nymph differs from the female

in two essential points of external structure : it does not possess an

external sexual orifice, although there maybe an indication (Anlage) of

where it will be situated in the adult, and the nymph does not possess

porose areas upon the dorsal surface of the basis capituli. The nymph

takes some ten days to harden and darken after casting the larval skin,

and it is now ready to attack a fresh host upon which it behaves

similarly to the larva, dropping off gorged after three to five days.

The adult develops within the nymphal skin and emerges from it

after a variable interval of time (weeks or months). The sexual organs

in both sexes begin to appear in the nymph but they do not attain their

full development in the female until .she has sucked blood. The adults,

having hardened, proceed to attack a fresh host, thus completing the

cycle.

It will be noted that ricinus, in common with most Ixodidae

requires three hosts upon which to feed in the larval, nymphal and

adult stages.

Duration of parasitism upon the host.

Larvae and Nymphs. The following experiments may be cited to

show the behaviour of this tick when raised in the laboratory. On
July 5, 1905, some gorged Js, taken from cattle in Co. Cavan, Ireland,

were received in Cambridge. The ticks were placed at room tempera-

ture in a receptacle containing sand which was occasionally dampened.

Large masses of eggs had been laid by the end of July from which

innumerable larvae issued in September,
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females. I have found these ticks attached in similar situations on

deer and roe-deer. On dogs they occur frequently about the head

and neck. They attach themselves to guinea-pigs and rabbits inside

and outside the ears and upon the eyelids and in other situations.

Incidentally, I may mention that I have for several years utilized

hedgehogs for raising experiments with very good results, since the

bristles protect the ticks against injury from the host.

The time required for Metamorphosis.

Hatching of the eggs. A variable period of time elapses between

oviposition and the hatching out of the eggs. According to Chabrier

(1807, p. 366), the larvae issue from the egg after 2-3 weeks, but more

recent observers record a longer period :

Larvae emerge after :

about 6 weeks (Kossel, Schiitz, Weber aud Miessner, 190.3, p. 40).

„ 7 „ from 17. vi. to 4. viii. (Bertkau, 1881, p. 148).

„ 8 „ „ 2.5. V. to 19. vii. at 65° F. (Wheler, xii. 1899).

„ 22 „ „ 4. v. to 12. X. (Meek and Smith, cited by Wheler).

„ 36 „ „ IX. to VI. (Ashworth, 1909, p. 133).

As first noted by Gene (1844), the hexapod larva, when it issues from

the egg, is almost transparent. It subsequently grows darker as the

chitin hardens. Having exhausted its reserve food-supply, derived from

the yolk of the egg, it attacks a host and sucks blood, abandoning the

host when replete.

Gorged larvae metamorpltose into nymphs after a period which may
be considerably prolonged by low temperature.

Nymphs emerge after :

(in summer) 1 month (Ko.ssel, Schiitz, Weber and Mies.sner, 1903, p. 40).

(in winter) 5 months ( „ „ „ „ „ „ „ ).

( „ ) 3 „ (in a room ; Nuttall, 1905, v. supra).

As in the case of the larvae, the nymphs darken and harden for

some days after they emerge from the larval skin. They in turn attack

a host and abandon it when replete.

Gorged nymplis metamorphose into adults after a period which like-

wise varies according to temperature:

Adults emerge after :

(in summer) 2 months (Kos.sel, Schiitz, Weber and Miessner, 1903, pp. 40, 43).

( „ ) 2| „ : 29. V. to 19. vii. (Wlieler, xil. 1899).

(in winter) 7 „ (Kossel, Schiitz, Weber and Miessner, 1903, j). 43).

(kept cool) 12 „ : 14. viii. 1899 to 4. viii, 1900 (Wheler, 1902).
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Adults take about 10 days to harden and darken, remaining very quiet

until this is accomplished and they are ready to attack a host (Wheler,

XII. 1899). According to Kossel and his colleagues (1903, p. -iO) the

males emerge prior to the females.

Longevity.

The duration of life of ticks, removed from the host, varies gi'eatly

according to the conditions under which they are kept. Thej' are soon

hilled by desiccation : thus Wheler, (xil. 1899) found all stages did not

survive over two to three days wlieu placed in a dry empty bottle

They resist cold: Wheler (1899, p. 7) found that females survived after

e.xposure to " several degrees of frost " ; and Kossel and his colleagues

(1903, p. 43) convinced themselves that all stages survived exposure to

the rigours of a German winter. The fact that the different stages

hibernate accounts for the occasional occurrence of piroplasmosis amongst

stall-fed cattle in winter, for bedding containing pathogenic ticks may
at times be brought into cattle-sheds from tick-infested places. All

stages may survive unfed for a considerable length of time in bottles

containing dampened moss, filter paper, sand, or earth, as shown by the

following records.

Larvae (unfed) luitchod 4. viii. 1898 were alive and active on 7. vi. 1899 :

10^ month.s (Wheler 1899, p. uO).

survived 19 months (Wheler, 1902).

„ for month.s (Kossel, Schiitz, Weber and Miessner, 1903, p. 40).

Nymphs (unfed) survived 5 to 7 months (Nuttall, 1905, v. supra).

18 „ (Wheler, 1902).

Adults (unfed) survived 15 to 27 months, having been derived from nymphs which

took 12 months to undergo metamorphosis into adults (Wheler, 1902).

partially-fed females, taken from a dog, survived one to three months, and

two males placed in a ve.ssel with cherries, died in 50 days (Galli-Valerio,

1908, p. 611).

The time required to complete the Life-cycle.

Wheler (Xii. 1899) says that this species will, in fine, warm seasons,

probably pass through at least two stages of its life in one year, but

that in cold weather and when there is delay in finding a host, one

stage may occupy a whole season. The term of its whole existence may,

therefore, vary from 1^ to 3 years, and will in the majority of instances
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last IJ to 2 years. It seems, however, possible that a whole generation

may be evolved in one season under very favourable conditions.

Allowing only ten days for a tick in the larval and pupal stages in

which to harden after metamorphosis and to find a host, and 11 weeks

for metamorphosis thereafter, Wheler calculates the time occupied as

follows

:

Larva ... 13 weeks (H free, ^ on host, 11 gorged).

Nymph Vi „ (U „ h „ 11 „ ).

Adult ? 7| „ (U „ 2 „ 4 „ ).

In one case the larvae fasted 40 weeks, and allowing 11 weeks for

metamorphosis after an assumed feeding, practically a whole year would

be accounted for. According to Kossel and his colleagues (1903, p. 43)

it takes at least five months for a generation to develop ; our estimate,

based on the following figures, gives the shortest period at about six

months.

On the basis of the observations here recorded, I would calculate

the time it takes for a generation to develop on a warm-blooded host

as follows

:

Fecundated ? abaadoris the host.

? begins to oviposit after

Larvae hatch out from the eRgs after

Larvae harden and wait to attack host No. 1

after

Larvae remain upon the host for

(Larvae, having abandoned the host, undergo

metamorpliosis.)

Nymphs issue from the larval skin after ...

Nymphs liarden and wait to attack host

No. 2 after ... ...

Nymphs remain upon the host for

(Njmphs, liaving abandoned the host, under-

go metamorphosis.)

Adults issue from the nymphal skin after

Adults harden and wait to attack host No. 8

after

Adults ( ? s) remain upon the host for

Fecundated ? abandons the host

About 170 days probably represents the shortest possible time

required for the completion of the life-cycle, if we deduct a few days

from the usual time which appears to be necessary for hardening after



Biology of I. ricinus 303

ecdysis at each stage. It is quite clear that the time required may be

very much prolonged under unfavourable conditions, and it is probable

that in nature it is not infrequently prolonged to two and even three

years. It should be noted that after very prolonged fasting we have

frequently found various species of ticks too feeble to feed upon a host.

Influence of Season and Local Conditions, etc.

According to Kossel, Schiitz, Weber ami Miessner (1903, p. 39),

ricinus, in Germany, occurs chiefly on damp water-logged land with

rank vegetation comprised of long grass and bushes. Larvae and

nyn)plis are found in large numbers on cattle, especially in May and

June; few ticks in these stages are found on cattle at other seasons.

The nymphs are the more commnnly found throughout the year, and

are more prone to attack man than the other stages. In the spring

the larvae are encountered in masses on the ends of grass or twigs upon

which they have climbed from the ground where the eggs were deposited

by the female. Larvae, nymphs and females may be captured in a free

state at the end of April, proving that all stages may hibernate. They

are readily captured by dragging a woollen clotii over infested grass and

bushes. Samson (1909, p. 185) netted all stages from high grass along

paths in damp woods about Berlin in the spring of the year. Kossel

and his colleagues state that they are readily captured in the woods

during the spring to autuum ; they are so numerous in some localities

that when the cows return from pasture in the evening the farmers

collect the ticks by the litre and feed them to chickens.

Copulation.

A survey of the literature shows that the process of copulation (or

what I shall by preference term coupling') in /. ricimis was observed

at a very early date. De Geer (1778, p. 104) was the first to describe

and figure the sexes coupled. In de Gear's figure the male is shown

fixed with its venter upon the venter of the female, with its palps widely

separated, and its chelicerae and hypostome deeply implanted in the

female genital orifice, or vulva. Muller (1817, p. 278) also observed

coupling in captive specimens, and slated that the sexes might remain

thus united for a week. Gen6 (1844, p. 771) observed coupling during

> The introduction of the <j moutliparts into the vulva, hereinafter described, con-

stitutes only a stage in the process of copulation ; see pp. 318 et seq.
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May to October. He noted that the vulva appeared open in some

females, whilst in others it appeared closed " as by a hymen," these

being presumably virgins. He placed males with the latter and

observed them enter into copulation. On turning the males over he

saw that nought but the mouthparts had penetrated the vulva. He
states that he actually saw three males coupling at once with one

female :
" fatto del quale non trovasi altri esempio negli annali della

scienza'." Gen6 (p. 774), on closely observing coupling males, several

times saw " two fusiform bodies, turgid and pearly white, protruding

one on the right the other on the left of the median line close to the

hypostome." When the male was disturbed these organs collapsed and

were retracted into the interior of the mouthparts ; they could be clearly

seen when they were slowly retracted. He concluded that these must

be fecundating organs, but could not explain their mechanism. (We
shall see that Lewis has also observed these organs.) C. L. Koch

(1835-1844, p. 218) also expressed the belief that the male copulating

organs are situated in the mouthparts.

Von Siebold's(1850) statement that two fine ducts lead forward from

the testes to the mouthparts of the male has never been confirmed.

Pagenstecher (1861, p. 38), who described the male sexual organs,

believed that the seminal fluid escapes from the male genital orifice

when the sexes are apposed venter to venter, the genital orifices being

approximated in some way for the purpose. Megnin (1878, p. xcii)

affirms that tiie males possess a penis (!) which is directed toward the

vulva by the male mouthparts. Glaus (1876, p. 574 and 1880, p. 652)

wrongly states that the male capitulum is bent backward when coupling

takes place, the reverse being the case. Bertkau (1881, p. 147) observed

coupling, and he states that he found spermatozoa in all the females

which had coupled under natural conditions or in captivity. Most of

the females, on the other hand, which were found in a free state were

found not to be fertilized. Bertkau holds that co\ipling constitutes

copulation but does not explain how this can be the case. Wheler

(1899, p. 7) states that he observed two pairs couple in a bottle after

they had been captured on rushes. He also saw a male coupling with

a gorged female after the specimens had been taken from a deer. He
adds (XII. 1899) that coupling takes place between unfed adults and

between replete females and males either upon the host or otherwise.

He considered that the female became impregnated through the male

' No subsequent author recorils any similar observations ; two of the males were,

perhaps, only " crowding" the third. (See PI. VII, p. 310.)



Biologii of I. ricimis 305

mouthparts. Wheler sent specimens to Lewis (1900, p. 382) to study.

The latter placed males and females together several times and

repeatedly saw coupling occur. The male crept upon the venter of the

female and probed about with its mouthparts, the palps being in their

normal position whilst being passed to and fro across the vulva " until

at length the female, which had remained hitherto entirely passive,

began to show signs of responding : a slight, but very distinct alteration

in colour of the surrounding parts took place, this being shortly followed

by a relaxation of the peculiar crescent-sliaped, flap-like opening. The

palpi of the male were now immediately separated as widely as possible,

the extremity of the rostrum was inserted under the flap and gradually

pushed home until the entire organ was buried to its base." This union

lasted some hours. Lewis gives figures of the sexes thus united, and of

the $ and (/" hypostomes in ventral and lateral aspects.

With regard to the ^ h3'postome he adds :
" A little below the

position of the last marginal teeth there are, however, what appear

in a dry specimen to be two retiexed teeth, one on either .side of the

Fig. 283. Hypostome of Ixodes richius i in ventral and lateral aspects, showing at

A, A^, the " tubular papillae " described by Lewis (1900, p. 38-5, PI. XXI, Figs. 4 and 5).

median line, these being of larger size, thicker at the base and longer

but not .so sharp, and ditfering also in apparent structure from any

othere of their kind. On forcibly separating a male and female and

examining the rostrum of the former immediately after its withdrawal

from the vulva, I saw at once that these supposed teeth had increased

in size and now presented the appearance o{ jieudble semi-transparent

tubular papillae, which conveyed the impression to my mind that here,

possibly, were the organs by means of which the actual impregnation

took place. I killed this tick without loss of time, and removing the

entire capitulum before it had time to dry or contract, mounted it forth-

with in glycerine. As thus mounted, with no preparation and no
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pressure other than that of the coverglass, these papillae can still be

seen in their distended condition under a ^-inch objective" (see Fig.

283).

Lewis (21. VI. 1901) quotes a letter from Wheler in which the latter

describes more fully his observations (previously referred to) made upon
ticks placed in a bottle and which entered into union in the manner
already described :

" After about an hour 1 killed one pair with chloro-

form and examined the female, without result. A second pair separated

after a couple of hours. In this case plenty of spermatozoa were present

in the female. There seems no doubt that I had separated the first

pair prematurely. The third pair were still attached after 18 hours."

Neumann (1906, p. 195) .says correctly that coupling has actually

been observed in but few species of Ixodes, but that in view of the

homogeneity of the group it has been concluded that it is the rule in

Ixodoidea :
" the sperm being removed from the genital pore by the </"

rostrum and introduced into the $ pore." Neumann notes, ns we have

done, that in no other genus of Ixodoidea are specimens received in

which the sexes have died united and remained coupled in the preserva-

tive fluid in which they were placed. He attributes tids to the peculiar

sexual dimorphism affecting the hypostome in Ixodes, meaning doubtless

that the hypostomal teeth in the (/"s are especially prominent. I

agree that this appears to be the cause of the prolonged union not

observed in any other genera and of many coupled pairs dying in situ.

I may note, however, that in /. putus J" the hypostome is practically

unarmed, but that nevertheless the sexes couple as do other Ixodes.

The subject certainly needs further study on living ticks (see further

on pp. 317, 334-34.5).

We have received many specimens of ncinus in alcohol which have

died coupled, and frequently observed the coupled sexes alive on

different hosts. Unfed and partially fed or replete females in captivity

are promptly sought by the males. Under these conditions a male may
be repeatedly driven away from a female and it will repeatedly return.

At times the male is readily separated from the female ; at other times

it dies in situ. Bertkau's observation, cited above, that females

captured in a free state are rarely fertilized is doubtless explained by

what Wheler (1900, p. 426) states regarding his never having found

unfed females and males coupling under natural conditions upon herbage.

On the other hand, when the unfed sexes were placed in a bottle, which

was warmed by being carried in the pocket, coupling usually took place

and lasted for hours. Samson (1909, p. 186) states that unfed (/"s may
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copulate and that ?s may copulate several times; moreover that ?s

will only attach themselves to a host when fertilized, i.e. during or after

copulation. The last statement requires confirmation. This author

(p. 217) denies that the penetration of the (^ mouthparts into the $

genital orifice (what we term coupling) represents coitus. On examining

a $ which had been coupled for an hour with a J', her gonoduct was

found to be empty and no spermatophore was found in the (f excretory

ducts. That coitus should take place by means of the mouthparts of

the f^ is difficult to understand because (a) the (/" mouthparts cannot be

brought in contact with the {/" genital orifice so as to receive the sperm

therefrom
; (6) the structure of the ^f mouthparts shows no adaptation

for this function ; and (c) the (/ mouthparts are immediately introduced

into the vulva when the sexes meet. On one occasion what appeared to

be true copulation was observed : a coupled pair had been observed for

upwards of an hour wiien the j/" was seen to suddenly withdraw his

mouthparts from the vulva and advance his body along that of the J,

gripping her anterior pairs of legs and body, thus bringing the sexual

orifices into apposition. The </ remained about two minutes in thi.s

position, then retreated to his original position and pushed his mouth-

parts forward to the anterior border of the vulva "as if he were pushing

something in." The movement was repeated about 20 times, after

which he again introduced his mouthparts for about 15 minutes and then

finally abandoned the female. Samson assumes tliat the </ emitted a

spermatophore when the genital orifices were apposed, and that it pushed

it home with its mouthparts so that it should not slip out again.

Coupling, therefore, would only serve to keep the sexes together,

the introduction of the ^ mouthparts serving to enlarge the % parts

for the reception of the spermatophore. Samson does not state that

the % was subsequently examined for the presence of a spermatophore

which, unfortunately, robs the observation of a considerable part of its

value.

Samson does not refer to the collapsible organs situated near the

base of the j/" hypostome and which were described by Gent? and

especially by Lewis {vide siipra). We shall seize the earliest opportunity

that offers to study these organs in living ricinus in the hope of being

able to determine their function.

It is obvious from the foregoing tliat the process of copulation in

ticks requires further study. We prefer the term coupling to that of

copulation when referring to the condition when males attach themselves

to females by introducing their mouthparts into the vulva, tiiis in the
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light of the evidence above presented. It is established that the male

fertilizes the female by means of spermatophores which are received into

the spermatheca, and from this point the spermatozoa pass up into the

ovaries and fertilize the eggs (Bertkau, 1881, p. 147 ; Samson, 1909,

p. 216, and ourselves). The entrance of the spermatophores would

necessarily be facilitated by the dilatation of the female sexual orifice

brought about by the entrance into it of the male mouthparts. It is

interesting to mention, in this connection, that we once observed a male

Ixodes tenuirostris with its mouthparts deeply embedded (as in coupling)

in the body of the female to one side of the anus outside the genital

groove. It is conceivable that the female had received some injury at

this point and that the male had mistaken the wound for the vulva.

Note : We append a description of the process of copulation in

Ornitliodorus moubata as recently observed by Nuttall and Merriman,

since it bears directly on this subject. See Appendix I, p. 318.

Oviposition.

Frisch (1724, p. 42, judging from a footnote in Fischer's translation

of Gend (1849, p. 17), wherein Frisch is quoted verbatim) appears to

have been the first to observe oviposition in Ixodes, the " Hunds-Laus "

as he calls it. Frisch wrote ,
" Das Geburt.sglied ist nicht ganz unten

am Bauch, sondern etwas gegen die Mitte desselben. Es lasst das

Weiblein im Eierlegen zugleich eiuen hellen Saft aus dem Maul (!) womit

es die Eier am Leibe behalten, und bis an das Maul hinaufzieiien, ja

theils gar ixber dasselbe auf den Halsschild briugen und in einem

Klumpen beisamen behalten kann, in denen es also steckte und darinnen

starb." Chabrier (1807, p. 367), who observed oviposition in a pinned

$ ridnus, considered that the eggs were extruded through the oral

aperture and it is not difficult to understand how the mistake arose in

view of what actually takes place. He cites (p. 368) a communication

from Kalm, who observed oviposition in "Ixodes americaniis" and

oelieved the eggs issued from the edge of the scutum. Chabrier, who

subsequently examined this species, convinced himself that there was

no opening at the edge of the scutum from which eggs could issue.

MuUer (1817, p. 278) likewise observed oviposition in a pinned specimen

o{ ricimis. The tick began to lay eggs 44 days after it was collected.

He saw the ovipositor protrude eggs.

The process of oviposition in /. ricinus was first clearl}- observed

and fully described by Gene (1844, pp. 767-777). He described how
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the vagina is everted and protruded forward and the egg issuing there-

from is received by a delicate bilobed, bladder-like organ which is pro-

truded over the depressed capitulum from beneath the scutum. Each

heart-shaped lobe possesses a finger-like protrusion anteriorly on the

inner side. This organ, to which Nuttall (1908, p. 398) gave the name

of Genes organ, in honour of its discoverer, completely envelops the egg

as it emerges from the everted vagina. According to Gene it takes

f'-^'-h^^-^^

Fig. 284.

.'^\^'
il^

Fig. 286. Fig. 287.

FiRS. 284-287. Oviposition in Ixodes rieimis (Wlieler, 1899, Fig. 20 ; also 1906, PI. V,

Fig. 3). We reproduce these figures from the author's original bloek.s as they very well

illustrate the successive stages of the process. In Fig. 284 the capitulum (" head ") is bent

downward to meet the advancing ovipositor. In Fig. 285 the palps are separated ; the

hypostome is liidden behind the ovipositor which has advanced still further and is pro-

truding an egg ; Gene's organ (" membrane") is protruded to receive the egg as it emerges

from the ovipositor. Fig. 286 shows Gene's organ enveloping the egg between its lobes.

In Fig. 287 the ovipositor is being withdrawn and the hypostome appears ; Gene's organ

is collapsing and carrying along tlie egg toward the basis capituli. These are the only

figures hitherto published aileiiuately illustrating the process of oviposition in ricinus.
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about 40 seconds for each egg to issue from the female. After the egg

issues, the vagina is retracted within the body and Genu's organ is also

retracted. Gen^ records that he once observed the process of oviposition

in the case of a female whose capitulum had been torn off when the

tick was removed from a dog. To study the process, he placed the

ticks upon their backs and cut off their legs so as to render them

immovable. The female, according to Gene, at first depresses the

capitulum so that it is applied to the ventral surface of the body. The

palps and chelicerae being divaricated, Gene's organ is then alternately

protruded and retracted " in a hesitating manner," after which it is

rapidly protruded to its full extent, hiding the capitulum whilst it

receives the egg from the protruded vagina, or ovipositor. Gene's organ

is quite clearly stated to emit a sticky secretion upon the surface of the

eggs whilst it overlaps them for a period of four to five minutes. If the

organ is pricked with a needle, oviposition ceases for a while, and when

continued the eggs are laid directly from the oviduct ; but eggs laid in

this manner are not glossy and they soon dry up and become shrivelled.

Gene supposed that, in addition to covering the eggs with the sticky

secretion, which may serve to harden tlie chitiuous envelope of the egg,

that the organ may convey spermatozoa in some way from the female's

uterus to the egg as she is laying. He did not, however, pretend to explain

how fertilization actually takes place'. The ovipositor and Gene's organ

having been retracted, the egg is left lying upon the capitulum, which

now resumes its normal position and shovels the egg backward on to

the scutum. This curious process is then repeated as long as the tick

continues to oviposit; the newly-laid eggs push the older ones backward

in a heap upon the dorsum of the tick, the anterior part of the tick thus

gradually disappearing in the heap of eggs.

Bertkau (1881, p. 148) repeated the experiment of pricking Gene's

organ, and confirmed the observation that eggs laid without being covered

by its secretion subsequently shrivel up. This result was also obtained

' Railliet (189.5, p. 706, Fig. 480) reproduces a figure of an ovipositing ricinus from

Genk (1848), and briefly refers to the process and to the everted vagina or oviduct serving as

an ovipositor or " oviscapte"; he refers to Genu's organ as the "bourse seminale de Gend,"

or "vessie bilob^e." Wheler (1899) calls it the " dorsal gland." Samson (1909, p. 223)

calls it the "Subscutalblase." Duttou and Todd (190.5 b, p. 17) describe and figure the same

structure in Orniihodorus moubata as a " pulmonary sac" and Brumpt (1910, p. 523, Fig.

363) calls it the " cephalic gland," following Christophers (1906, p. 9.5), who gave this name
to the structure in 0. savipnyi. None of these names adequately describes Gene's organ.

We give pre-eminence to Genu's observations because they have been generally ignored by

writers on the subject.



TICKS PLATE VII

Ixodes ricinus. Numerous females ovipositing in a glass dish at room temperature.

4th week ; most of the females appear shrivelled and smaller than the masses of

eggs tbey have laid. xj. (Original, L. E. liubinson, phot.)
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when Gene's organ was not pricked but simply made to retract itself by

being touched with a small rod. The eggs which then appeared had dried

up in 0-8 hours, whilst eggs laid normally remained fresh for weeks'.

Whaler (1899, p. 110, Fig. 20, republished 190(), PI. V, Fig. 3, here

reproduced—see Figs. 284-287) has described and also figured oviposition

in ricinus. He notes that in unfed or partly fed females the capitulum

protrudes forward but that in fully gorged females it is depressed. It

may, in fact, point slightly backward, especially when they are ovipositing.

Wheler's description agrees with those of Gent^and Bertkau which were

unknown to him. The female he observed took three minutes to lay an

egg, after which there occurred a rest of six minutes before the process

was repeated. Samson (1909, pp. 221-223, Fig. 14/) also describes the

process in the same manner as Gene. She states that the egg is turned

to and fro for about two minutes by Gene's organ, and she describes

the internal glandular structures which are connected with the latter.

Regarding the duration of oviposition and the number of eggs laid hij

Ixodes ricinus, we glean the following notes on the subject from the

literature

:

Gen^(1844, p. 775) states that oviposition lasts 10-30 days, during

which time a female may lay 1000 to SOOO eggs. Oviposition ceases

when the female is disturbed.

Bertkau (1881, p. 147) observed a gorged $, which dropped of her

own accord from a hedgehog on May 28th ; by June 9th she had laid 211

eggs. She then continued laying until June 20tli, when she was killed,

having laid 847 eggs.

Wheler (xii. 1899) observed a ?, collected on April 1.5th, which

began to oviposit on May 12th (interval of 27 days). As in other ticks

we have observed, the ^ 's body at this time showed yellowish streaks

(due to the increased excrement contained in its malpighian glands).

This ? laid 2050 eggs.

Kossel, Schutz, Weber and Miessner (1903, p. 40) state that oviposi-

tion commences 8 days after the replete fertilized female has dropped from

the host, and that it lasts 8-14 days, during which period 100 to 1000

or more eggs may be laid.

Galli-Valerio (1908, p. 611, with figure) illustrates, by means of a

' Schlechtendal (1891, p. 11) gives a very imperfect description of oviposition observed

in the case of a female of undetermined species, belonging apparently to the Ixodidae,

which was received in a consignment of fossils from Persia. He observed the protrusion

and retraction of Gene's organ and thought it might be a glandular structure.
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photograph, a number of females which have oviposited iu a dish. He

states that ovipositiou lasts one month.

Samson (1909, p. 221) states that oviposition commences about 14

days after the % has abandoned the host.

Note: As stated by Nuttall (1908), the process of ovipositiou iu the

other genera of Ixodoidea is essentially similar to that in Ixodes, having

been observed by him in Argas, Ornithodoras, Ixodes, Amhlijomma,

Boophilus and especially in Haemaphysalis, the process being illustrated

by a series of sketches in the case of Haeiiiaphi/salis punctata. Lewis

(1892) has illustrated the process in Amhlyomma, likewise by a series

of sketches. Samson (1909, p. 223) notes the fact that the process is

similar in Rhipicephalus, but this author's description is very imperfect.

As all the other Ixodidae possess a similar anatomical structure to the

foregoing, it is safe to conclude that they also oviposit ir a similar

manner.

Relation to Disease.

Redwater in Cattle : Ixodes ricinus is the only species of Ixodes of

which we have a conclusive demonstration that it plays a part in the

spread of disease. This tick appears to be the chief carrier of redwater

(piroplasmosis) in cattle in northern Europe. Its association with red-

water was first observed iu Finland by Kossel and Weber, in 1910, and

subsequently Kossel, SchUtz, Weber and Miessuer (1903) demonstrated

experimentally that bovine piroplasmosis could be conveyed through

ricinus. These authors (pp. 50 et seq.) removed engorged and fecundated

ricinus from German cattle suffering from the disease, and collecting

the larvae that had hatched out from the eggs laid by the infected

females, placed them upon susceptible cattle. Kossel and his colleagues

carried out six experiments with larval ricinus, and they record that

the cattle developed redwater 8-14 days after they had been infested

with the larval ticks. In one of these experiments, carried out in

June, 1902, the infective larvae were derived from eggs laid by females

collected from cattle in the previous year (May-June, 1901). The ticks

had been exposed to all the rigours of a German winter. Kossel and

his colleagues also record an experiment in which a cow was successfully

infected through the agency of ricinus nymphs which had fed on infected

cattle in the larval stage.

It is probable that ricinus is the carrier of redwater iu Norway, and

it has been found associated with the disease in Great Britain and
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Ireland. Kossel found ricinus in N. Wales in redwater districts, and

specimens have reached me from various redwater localities in Ireland

and England, having been removed, in some instances, from cattle

suffering from piroplasmosis. Stockman (1908) also notes the associa-

tion of this disease with the presence of ricinus in England.

Note: Schaudinn (1904, p. 428) records iu three lines that a blood

parasite of lizards {Karrjolysus) develops in a mite ("Milbe"). Doflein

(1909, p. 331), Blanchard (1909) and Christophers (1906, 1907) quote

Schaudinn as having observed the development oi Karyolysus lacerturum

in /. ricinus and that the tick transmits the parasite. None of those

authors gives a reference. Prof. Dofleiu, who referred me to the passage

from Schaudinn above cited, kindly informs me that he believes

Schaudinn told him his "Milbe" was ncinus. In view of Schau-

dinn's death it will be necessary to repeat the investigations he refers

to quite casuall}' in his paper since we can draw no conclusions from

the little he says on the subject.

Effects of the bite of Ixodes ncinus : The following cases of injury

consequent upon the bite of this tick arc recorded in the literature

which we have sifted. Perroncito (1901, p. 562) cites earlier authors

like Ercolani, de Geer and Dubini as stating that psoriasis-like eruptions,

or gangrenous pustules may follow upon the bites of ricinus. It is

possible, however, that I. hexagonus or /. canisuga are also concerned,

as earlier determinations of species are open to doubt. We add the

following instances : Dubreuilh (1838) cites several cases of phlegmonous

inflammation following ricinus bites in man. Raspail (1840), Cosson

(1856), Moquin-Tandon (1862), Despres (1867) and Liegois all record

ill effects oi ricinus bites in man. Sangalli (1884) records the case of

a boy who was bitten on the scrotum and soon after suffered violent

pain with swelling, heat and redness of the part. According to

Raymondaud, of Limoges, grave effects may follow the bite. Johannessen

(1885) describes a case in a boy where the tick's body was removed but

the capitulum remained embedded in the skin at the back of the head.

Swelling followed at the point of injury, accompanied by headache,

stiffness and cramp in the muscles of the one side, partial loss of memory,

and polyuria; the pupils became dilated, etc. The boy made a slow

recovery. Blanchard (1891, p. 689) states that accidents of a grave

character occasionally follow ricinus bite, the wound serving as a centre

from which infection may spread to the rest of the body. Mauvezin (cited

N. 1. 21
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by Railliet, 1895) says the bite may produce gangrenous inflammation

in sheep, whilst in man the bite may be followed by abscess, oedema,

lymphangitis, etc., accompanied with febrile symptoms. Cao (18.98) made

a few experiments with ricinus and B. anthracis and Staphylococcus. He

removed these ticks from the ear of a small dog and inoculated their

contents, with negative results, into another dog, as well as into a

rabbit. He then injected a mixed culture of Staphylococcus pyogenes

aureus and albus into the jugular vein of the same dog and removed the

ticks at intervals of 12-36 hours, making plate cultures of their contents.

He found cocci in the ticks after 12 hours had elapsed since the injection.

After 16 hours they were very numerous ; after 20 hours less so ; after 24

hours they had disappeared from within the ticks. In a second experi-

ment he injected B. anthracis into the jugular vein of a dog and removed

the ticks at intervals of 4-48 hours, plating their contents. His results

in this case were negative, that is, no anthrax bacilli grew upon the

plates. It is evident from the first experiment that bacteria circulating

in the blood may gain access to the body of the tick, but there is nothing

to prove that ticks are capable of communicating a bacterial infection.

M^gnin (1892, pp. 26-28) denied that any ill effects followed the bites

of ricinus. Although this is incorrect, it is certainly the rule that

little injury follows the bite, and a tick may hang on for days without

being perceived.

Penetration of Ixodes ricinus beneath the skin: For reasons which we

do not at present understand the tick in the larval, nymphal or adult

( $ ) stage may occasionally penetrate beneath the skin of the host

and cause local injury. A number of instances are recorded in the

widely scattered literature, as follows :

Dubreuilh (1838, cited by Nuttall, 1899) reported the presence of

ricinus in a pustule in the mastoid region in man. Trillebert (1863,

Rec. vetdrin., cited by Megnin, 1892) observed a cyst at the end of a

dog's ear which contained a tick supposed to be 7-icinus. Van Beneden

(1883, p. 142) recorded the penetration of (?) ricinus beneath the skin

ill man and regarded it as a normal occurrence. Aurivillius (1886 b,

p. 139) records the presence of ricinus beneath the skin of a fox.

Blanchard (1891, p. 689) describes a much-quoted case of a tumour of

the size of a nut on a man's abdomen. The tumour had the feel of a

sebaceous cyst, there was no external lesion of the skin to be seen

and the tumour had existed some weeks. On opening the tumour a

female ricinus 8 mm. in length and in a living condition was discovered.



Biologii of I. antjuslns 315

H. Beauregard is quoted as having once observed a similar tumour

beneath a man's clavicle, and Dr Choupe has seen several such cases in

his practice. According to Blanchard nymphs occasionally penetrate

beneath the skin of horses, producing furunculosis. He is doubtless

referring to the case reported by Megnin (1867, Ric. ?)eYeri)i., redescribed

1892, p. 56 ; in the earlier paper he referred the ticks to a new species :

" Ixode penetrant "). In this case a horse at Versailles was suffering

from numerous pustules on the legs. These pustules are stated to have

been due to ricimts nymphs ; a nymph was extracted from beneath the

scab on each pustule after which the horse recovered. Mdguin (1892,

p. 62) attributes the penetration of this tick beneath the skin to the

structure of its moutliparts. Kossel, Schtitz, Weber and Miessner

(1903, p. 40) state that the nymphs and larvae occasionally bore them-

selves beneath the skin of cattle.

The penetration of ticks beneath the skin is certainly an unusual

proceeding. It is interesting to note, especially in the case reported by

Blanchard, that a tick may survive being embedded beneath the skin

for a considerable period of time.

Ixodes ricinus var. scapularis.

Hooker (1908 a, p. 43), in the United States, records that he has

observed the sexes of this species coupling both on and off the host.

He writes: "An unengorged, unattached $, taken in the iield from a

hunting dog and placed in a pill-box with unattached {/"s taken from

the same dog, was shortly after found coupling with one of the latter.

From this it would appear that it is unnecessary, for the $ of this

species at least, to take food prior to fertilization."

Ixodes angustus.

According to personal communications received from Dr S. Hadwen,

this species occurs in all stages upon squirrels at Duncan's, in British

Columbia. The (^s are scarce. He succeeded in raising adults from

nymphs captured on squirrels by transferring them to rabbits in

captivity and allowing tliem to feed upon the labbits.

Govpling has been repeatedly observed by Dr Hadwen. In one case

it lasted 15 minutes after the ticks were placed together in a tube.

When the ^ witiidrew his mouthparts from the vulva the vagina was

seen to be slightly everted. Slight pressure applied subsequently to the

21—2
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% caused the vagina to be completely everted. After the ^ had freed

himself he immediately attached himself to a second $. He rooted

around "like a pig" for 20 minutes before he succeeded in inserting his

mouthparts into the vulva. This second coupling lasted 10 minutes.

Dr Hadwen only once detected a ^ beneath a % upon a host

but the sexes were not coupled. He has only captured 8 or 9 ^s

and believes that copulation takes place mainly off the hosts, mostly

in the squirrels' nests, " for the squirrels are infested with almost an

equal number of ticks the year round."

Ixodes pilosus.

Relation to Disease: According to C. W. Mally (ix. 1904), Cape of

Good Hope, the farmers around Carlisle Bridge have no doubt but that

this tick produces " paraly.sis " in sheep, especially in merinos. Cooper's

dip applied to " paralysis flocks " is stated to check the disease at once.

The tick is, however, frequently found on healthy sheep.

Behaviour of ^ and $ on the host : Mally states that the % is sought

by the </". The $ prefers to attach her.self on sheep "around the

mouth, under the chin and throat, on the bare patches under the legs

and along the edges of the wool, in the wool on the legs, along the belly

and near the udder." The % appeared to be ready for the ^ after being

attached to the host for two days, but females can wait indefinitely in

this situation whilst they are gradually becoming replete. After the

replete females dropped from the host they died readily on being sub-

jected to transportation. The ^a are very scarce, and when not

attached to the $ are usually found wandering about. Males were

twice found attached to the skin. Coupling was observed to last from

3^ to 24 hours.

Nymphs and Larvae were found engorged in the ears of sheep, but

they were scarce (Mally).

Ixodes canisuga.

In contrast to ricinas, the males of canisuga have never been

recorded as occurring upon the host. Whereas hundreds of females and

nymphs have reached us, we never received a male taken from an

animal. The only male which Mr E. G. Wheler ever saw came from a

dog-kennel at Gowanbnrn, on the North Tyne, and all the males we

otherwise possess have come from the nests of the sand-martin or bank-



Biology of I. putus 317

swallow. Mr Wheler kindly informs us that canisiiga swarms on collie

dogs throughout the North Tyne district and probably throughout the

borderland, and adds: "This is partly accounted for by the fact that

the dog-kennel is one of the chief features of a hill farm, and the dogs

all lie together, and there is every opportunity for the ticks to multiply."

Mr Wheler was the first to observe copulation in this species, to which

he provisionally gave the name of/, plunibeus ? in 1899.

Through the courtesy of Mr. R. F. L. Burton, of Longner Hall,

Shrewsbury, who kindly supplied me with many living specimens

(including some 16 males), I was able to observe that copulation took

place readily in captivity and that it occurred as iu 7'icinus. The males

sought the females, the latter being both unfed and in various stages of

repletion. It is obvious that collectors desiring to obtain males will

have to search the habitats of the hosts if they wish to secure them.

Wheler (XII. 1899) kept the unfed larvae of this species alive for

ten mouths (9. x. 1S98-VIII. 1899), after they had hatched out from

eggs laid 4. VIII. 1898. The larvae were confined iu a bottle containing

moss and damp sand.

Ixodes putus.

This species, whilst apparently confined to marine birds as hosts, is

known to occasionally attack man and inflict paiuful bites. The males

have never been found upon the host, and the almost unarmed hypo-

stome of the male indicates that it may perhaps not suck blood, behaving

similarly to Ornithodorus megnini in this respect. The males have only

been found in the nests of the birds or in their vicinity. Copulation in

this species has been observed both by Wheler (1906, p. 42.5) and

Hewitt ; it takes place as in ricinus. I am indebted to Mr Wheler for

allowing me to see a letter from Mr W. Hewitt regarding the latter's

observations on putus iu June-July, 1902. He found the ticks plenti-

fully on the cliffs at Bempton and Buckton, in Yorkshire. He found

two or three pairs in cop\da beneath stones, and once saw a male in

copula, whilst four or five near by were seeking to copulate; this on a

narrow ledge of cliff 320-400 feet high, facing the sea, and frequented

during the nesting season by tens of thousands of birds (guillemots,

razorbills, puffins, jackdaws, with a few herring-gulls and kittiwakes).
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APPENDIX I

[Reprinted from Parasitology, Vol. IV, No. 1, pp. 39-44, March, 1911.1

THE PROCESS OF COPULATION IN

ORNITHODORUS MOUBA TA

.

By GEORGE H. F. NUTTALL, F.R..S. and

GORDON MERRIMAN.

Although the literature on ticks is very extensive, we have failed

to find any satisfactory description therein of the process of copulation.

Most authors state that the male mouthparts are introduced into the

female genital orifice, or vulva, and that this constitutes copulation,

leaving it to the reader's imagination to determine how the seminal

secretion gains access to the female generative organs. The mechanism

of copulation, in other words, remains to be described, and we propose,

in this paper, to give an account of what we have observed in Ornitho-

dorus moubata. We shall describe the process in Ixodidae in a later

paper, but may state here that, as far as our knowledge goes, it is

essentially the same as in moubata, that is, impregnation takes place by

means of spermatophores.

We have repeatedly observed the process in moubata in Cambridge,

and the description which follows is based on the study of several pairs

in copulation. When a male and female moubata, which are ready to

copulate, are placed in a dish, the male creeps about upon the female

and presently seeks to creep beneath her, usually to one side between

the second and third legs. The posterior part of the female's body is

now raised, and the male advances so as to bring his bod}' into line with

the female's, the ventral surfaces of the pair being apposed. The male

clings with his legs to the basal joints of the female's legs, his pair I in
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front of pair I of the female, and pair II in front of pair II of the female,

and so on. The male all the while feels about with his inoiithparts for

the female's genital orifice.

The process that follows can, with careful handling of the ticks, be

most conveniently observed by placing the pair in a pit made with the

end of a pencil in a ball of modelling-wax (plasticine). The ball may

measure an inch or more in diameter, and can be rolled about to the

desired position, being fixed there at any moment by slight pressure

against the glass dish in which it is containeil. The female always

Fig. 288 [1]. Ornithodorus mouhuta, 9. Showing the emptied portion of tlie speimato-

phore with the neck-shaped portion attached within the female sexual orilice. Drawn

with the aid of a camera-lucida (G. M. del.).

seeks to regain her natural position upon a horizontal surface, so it is

necessary to immobilize her sufficiently to prevent this without hamper-

ing the male. This can be done by modelling the wax about the edge

of the pit so that it holds the female in place. Observations on

free pairs shows that this manipulation, if done carefully, in no way

interferes with the process. All of our observations were made with

the aid of a Zeiss binocular microscope whicii can be inclined at any

desired angle.

The male, having found the female's genital orifice by feeling about

with his mouthparts, immediately introduces all of these (hypostome,
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chelicerae and palps) together into the orifice. The mouthparts are

piislied in and withdrawn with a sawing motion, the capitulura being

alternately protruded and retracted from his body whilst it is directed

backward almost at a right angle to the long axis of the male's body.

The mouthparts penetrate more and more deeply but not further

than the basal article of the palp.s. At each movement of partial

withdrawal the male mouthparts are tilted forward so that friction

against the anterior lip of the vulva takes place. The chelicerae

are all the while being actively protruded and retracted within their

transparent sheaths, the distance which they travel in their movement
to and fro corresponding about to the length of the second palpal

article
; the chelicerae usually move alternately. Presently the male

capitulum is more and more depressed so that the hypostome points

slightly backward whilst the dorsal surface of the basis capituli comes

to be placed on a line traversing the first pair of coxae aliout midway
along their length when viewed ventrally. (When disturbed at this

stage it is seen that the male and female sexual apertures are in

apposition.) The ventral surface of the female, together with the thick-

lipped vulva, lias, up to this, been somewhat prominent, but now the

area about the vulva, and especially posterior to it between the first pair

of coxae, becomes markedly depressed. At the moment when the

female venter becomes depressed the male withdraws his mouthparts

completely from the vulva and at the same time separates his body

somewhat from that of the female to which it has hitherto been closely

applied. The male's capitulum is now directed forward, whilst the palps

and chelicerae are working actively, the digits being moved about

rapidly. (When the sexes are separated at this stage it is found that

the .spermatophore is issuing from the male sexual orifice. The
spermatophore, viewed as a whole, is flask-shaped, with a long thin

neck, which is the fir.st part to issue from the orifice ; the tip of the

neck of the flask when it issues adheres to the tip of the male

hypostome. The spermatophore is ejected rapidly and lies along the

venter of the female with the neck directed toward the vulva into

which it is immediately inserted by the hypostome of the male.

A moment later a large amount of clear-watery fluid emerges from

the coxa! glands of the male.) When viewed from in front, the ticks

not being disturbed, a large amount of clear fluid now floods the space

between their venters ; the male reintroduces his mouthparts into the

vulva, and the ticks again bring their bodies close together. The male

mouthparts are worked to and fro very much as they were at first, and,
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after two or three minutes, they are finally withdrawn and the male

abandons the female.

The ventral surface of the female is found bathed with coxal secre-

tion, the depression about the vulva has disappeared, and the collapsed

spemiatophore is found attached to the vulva with its neck pushed into

the vagina. The whole process of copulation lasts about lo minutes from

the moment that the male inserts his mouthparts for the first time.

The spermatophore, immediately after it has been expelled by the

male, appears as a smooth, glistening, very flexible body completely

filled with slightly milky contents. (On one occasion when the male

was disturbed and the spermatophore was found doubled up on the

venter of the female, the spermatophore literally shot out its long thin

neck when touched with a fine camel's hair brush in the effort to remove

it uninjured.) The end of the neck of the spcrra.itophore appears

closed and rounded, whereas the expanded portion of the spermato-

phore is usually bilobed. When the ticks separate without interference

the spermatophore neck appears shorter and the flask collapsed, and

somewhat spoon-shaped with the concavity on the side where the male's

body had rested upon it whilst in coitu. The neck of the spermatophore

is firmly attached within the vagina and force is required to remove it;

on seizing the spermatophore with a fine forceps the female can he lifted

by it without rupturing the structure. On exerting more force the neck

of the flask tears loose at the point of entrance into the vagina and tlie

" mouth " of the spermatophore appears spread out and frayed. The full

spermatophore is crowded with " prospermiums " and secretion rich in

granules; when almost collapsed, a few male elements may still be found

therein. The spermatophore, very soon after coitus has taken place,

contracts, flattens and hardens, the edges of the " spoon " remaining

upturned. We possess several females in our collection which have

died or been preserved, with usually one, but at times two or even

three empty sperraatophores still adhering. The flask-like covering of

the spermatophore is exceedingly tough, and tested with 10 "/o caustic

potash, it is found to be composed of chitin. The freshly expelled

spermatophore, with fully extended neck, measures about 3 to 35 mm.
in length and about 1-7 mm. in width at the widest part. When dried

and attached to a female, to whom it may remain attached for some

days, or even for weeks, it measures about 1'6 mm. in length.

Although there are several points still to be elucidated with regard

to this interesting process, we consider that what we have observed

explains in the main how coitus takes place. The introduction of
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the male mouthparts necessarily dilates the female sexual orifice and

doubtless excites the female. It is possible that a sticky secretion is given

off by the male mouthparts which serves to attach the neck of the

spermatophore so that its contents are fully voided into the vagina.

The male brings his sexual aperture practically into apposition with that

of the female, and when she is ready for impregnation, he withdraws his

mouthparts and expels the spermatophore which issues with the neck

directed forward so that it adheres to the tip of his hypostome and is

promptly pushed into the vagina. The male removes his venter from

that of the female so as to give space for the spermatophore to pass,

and the female venter at the same time becomes concave for the same

purpose. The flood of secretion from the male coxal glands serves to

prevent the too rapid drying of the chitinous envelope of the spermato-

phore and keeps it highly flexible until its contents have been discharged

—this may be especially necessary in such ticks as 0. moubata which

live in arid climates. The male reinti'oduces his mouthparts so as to

" plant " the neck of the spermatophore in the vagina and he appears

to rupture the tip of the spermatophore so that the contents escape

into the spermatheca when the bodies of the ticks are brought together

again closely and press upon the spermatophore, thus pumping out its

contents.

Judging from the fact that we have not as yet observed empty

spermatophores adhering to the external genitalia of female ticks

belonging to other species, we must conclude that in other cases the

spermatophores are introduced in toto into the spermatheca. This may

be the case in 0. savignyi, for Christophers (1906, p. 42) states that he

found the " spermatozoa " (prospermiums) in this species " included in

cyst-like spermatophores " within the spermatheca of the female. He
figures two such spermatophores of savigniji and also flask-shaped

spermatophores in the spermatheca of Rhipicephalus sanguineus.

Christophers found spermatozoa in the oviducts of 0. savignyi.

Samson (1909, p. 186) has made a suggestive observation on Ixodes

ricinus, which indicates that copulation takes place in an analogous

manner in this species ; she merely states, without giving any particulars,

that the male impregnates the female by means of spermatophores. In

this species, Bertkau (1881, p. 147) and Samson (1909 a, p. 216) have

found that the spermatozoa pass up from the spermatheca into the

ovaries and there fertilize the eggs. We have also observed them in

this situation. Samson (1909 b, p. 495) states that the spermatozoa in

0. moubata only attain their full development in the ovary.
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We have dwelt thus at length upou the process of copulation in

0. mouhata, because uutil now it has never beeu understood how the

male impregnates the female.

As bearing on the process of copulation in Ixodidae we would add

the following remarks :

We have stated elsewhere that the genus Ixodes (group Prostiiata)

is widely separated from the other genera of Ixodidae (group Meta-

striata) in important points of anatomical structure. In Ixodes the anal

grooves surround the anus in front, the sexes show marked dimorphism

in respect to the structure of the hypostome, and in certain species the

sexes are frequently found coupling upon the host. In Ixodes the male

inserts his mouthparts into the female sexual orifice as a part of the

sexual act. In none of the Metastriata has a similar method of coupling

been observed ; here the males remain attached for longer periods to

the host and they do not appear to wander about upon it as do some

species of Ixodes whose males infest the host together with the females.

In Metastriata the females and males are found attached to the host so

that in many cases the venters of the sexes are apposed.

We have discovered that in the Metastriata (including the genera

Haemaphijsalis, Dermacentor, Rhipicentor, Rhipicephalus, Boophilus,

Margaropus, Hyalomma, Amhlyomma and Aponomma) all the males

possess a chitinous apron or flap covering the sexual aperture. The

apron arises from the integument anteriorly to the sexual aperture and

is directed backward over the aperture ; it is frequently serrated along

its rounded posterior border which is free. The apron can be readily

lifted by inserting a fine needle between it and the body surface ; it is

very thin at the free margin, whereas it grows gradually thicker toward

its origin. The apron is absent or rudimentary in the females.

Now we find that in Ixodes the males do not show an apron, or it is

very rudimentary in character. On the other hand the apron, though

very thin, may be very well developed in the females ; it is best seen in

young specimens.

The presence of the apron in the males of Metastriata and its absence

in Ixodes is very suggestive, and, taken together with the other dif-

ferences, indicates that copulation may possibly take place in another

manner in the Metastriata to what it does in Ixodes. The mechanism

of copulation in Meta.striata still remains to be determined and the

significance of the apron requires to be explained.
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APPENDIX II

[Reprinted (with a few slight alterations) from Parasitology, Vol. IV, No. 1,

pp. 46-67, March, 1911.]

ON THE ADAPTATION OF TICKS TO
THE HABITS OF THEIE HOSTS i.

By GEORGE H. R NUTTALL, F.R.S.

In the course of the extended investigation upon ticks which we

have been conducting for some years, a very large number of specimens

have reached us from all parts of the world, thanks to the generous

aid which we have received from numerous collectors. In addition to

studying this material, the literature on ticks has been sifted for any

information which might throw light upon these parasites. A study of

the data relating to the structure and habits of ticks and of their host

relationships has brought to light certain facts which possess consider-

able interest and consequently appear to me worth recording in this

Journal.

The superfamily Ixodoidea is divided into two families, the Argasidae

and Ixodidae, which are distinguished from each other by their external

structure as well as by their habits^

General considerations regarding the Biology of the Argasidae

and Ixodidae.

The Argasidae are mostly inhabitants of warm climates. When
they occur in colder parts of the world they seek hosts whose habitats

afford them protection, and insure them possibly a certain degree of

' Bead before the Cambridge Philosophical Society Meeting, 20 February, 1911.

- The main structural differences are described by Nuttall and Warburton (1908) in

Ticks, Part I, p. 1.
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warmth from proximity to animals upon which they feed. Thus,

Argas reflexus and Arijas vespertiliunis, which occur in colder climates,

are parasitic on pigeons and bats respectively, and they obtain shelter

in pigeon coops and the retreats of bats.

Like all other ticks, they pass through larval and nymphal stages

before attaining maturity. In some Argasidae the larvae suck blood

(as in Ixodidae) ; in others they do not. Where the larvae suck blood

they remain attached to the host for 5-10 days or more (as in Ixodidae).

There are two or more nymphal stages in Argasidae (one only in Ixodidae),

and the nymphs, with one exception, Ornitliodorus megnini, are rapid

feeders, that is, they usually feed on blood to repletion within 20-30

minutes (the nymphs of Ixodidae take several days to become gorged).

The adults are not only rapid feeders, but they may feed repeatedly

(not so in % Ixodidae, though possibly in ^s).

The nymphs' and adults of Argasidae are rarely carried away from

the habitats by their hosts because they feed rapidly. They are mostly

nocturnal feeders, attacking the host when the latter is sleeping or resting.

All species of Argasidae would appear to shun the light, especially when

waiting for a host. When hungry they may leave their hiding places

during the daytime if they become aware of the proximity of a host.

The Argasidae infest the habitat of the host.

The nymphs and adults of Ixodidae behave in a very different

manner. The nymphs attach themselves to the host, and are carried

about for several days, and possibly lunger. This likewise holds for the

adults of both sexes in a large number of species. The duration of

their parasitism upon the host may be much prolonged, especially

when the host is a cold-blooded animal ; thus, species of Amblyomina,

Aponoinma and Hyalomma, occurring on Reptiiia, may remain attached

to the host for many months. On the other hand, we shall see that

there are species of Ixodes in which the males are unknown or in

which they are only recorded as having been found in the habitats

of their hosts.

In the Argasidae the females lay eggs in batches after successive

feeds, and the total number of eggs laid by a female is comparatively

small, say 200. In the Ixodidae, the eggs may number one or more

thousands. The explanation of this difference in the number of eggs

laid appears obvious when we consider the life habits of the two

families. The Argasidae are essentially ticks of the habitat in their

nymphal' and adult stages; the females lay their eggs in and about

' Ornitliodorus tiiegtiini excepted.
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their host's retreat and naturally the offspring have a good chance of

finding the host when their turn for feeding arrives.

With the Ixodidae the case is different : the fertilized and replete

females must frequently drop from the host when it is on its wanderings,

and the offspring may be left stranded in places where they may never

find a host. The loss of life in nature must be enormous in the majority

of species, for in most specie.s the larva, nymph and adult must each seek

a host. The loss of life should be less in those requiring but one host,

as in Boophilus, where the tick attacks the host in the larval stage and

undergoes its metamorphosis up to the adult stage upon a single animal.

The greatest loss of life must of necessity occur in such species as are

parasitic upon hosts having no fixed habitat. In other cases, owing to

the fact that the host returns to a burrow, nest, or the like, it is pro-

bable that there may be less loss of life than in the case where an animal

with wandering habits is cho.sen as a host. It would be interesting to

make some numerical determinations of the progeny, especially' of various

species of Ixodidae, with this point of view in mind.

The large progeny of the Ixodidae secures their survival in nature

in the face of the many difficulties the tii-ks must encounter in finding

tlieir hosts. In the Argasidae the.se difficulties are much smaller and

the progeny is proportionately less numerous.

Argasidae.

In the following table I have included all the Argasidae: Argas{A.)

and Ornitlwdorns (0.) of which we know the host relationships. The

list includes 12 species and 1 variety:

Argasidae

A. pcrsicus

A. reftexm

A. vesperlilionU

Hosts and habitat etc. of Ticic

BirJ.s : fowls, ducks, geese, turkeys, ostriches,

quail, wilJ Joves, canaries. Infests chicken

coops, etc.

Man : prevalent in Persia where it infests

native dwellings. It also occurs in houses

in Egypt.

Birds : pigeons, fowls.

Man : occasionally entering dwellings from
pigeon coops, or attacking persons having
to do with pigeons.

Bats: several species'; adults found in the

abodes of bats.

Geograpliical
distribution

(as far as known)

Africa, Asia, Aus-
tralia, N. & S.

America.

Europe, N.Africa.

Europe, N. Africa.

' vSee Ticks, Part I, p. 39, where the bats are listed. A variety infests penguins at

CJut'onstown, Cape Colony.
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Argasidae

A. brumpti

0. s<ii'i;;;ir/i

0. moubata

0. talaje

0. talaje var. ca-

pensis

0. pavimeittosus

O. tholozani ...

0. lahorensis ...

0. megnini

HosU and habitat etc of Tick

Porcupine : found infesting dusty burrows of

Hijstrix sp. in Africa.

Mao : attacks man when sleeping on the

ground ; hides in dust during the day-time.

Man, camel, horse : attacks them in their rest-

ing places, hides in duRt or sand, etc.

Man : infests native dwellings and resting

places along caravan routes.

Pomestieated animals : dogs, pigs kept in styes,

goats, sheep.

Man: at times infesting native dwellings;

attacks at night.

Domesticated animals : pigs in styes, cattle,

llama, horse.

Wild animals: infesting burrows of tortoise

and gopher.

Man : infesting native houses ; attacking at

night.

Birds : found in penguin's and other nests.

Man : resting places infested.

Fowls and camels : infests chicken coops.

Sheep : no particulars as to manner in which
sheep are kept.

Man and domesticated animals : horse, ass,

ox, are all the hosts recorded ; occurring

chiefly in the ears.

Geographical
distribution

(as far as known)

Africa, India.

Africa.

N. & S. America.

N. it S. America.

Islands of Cape
Colony, St Paul's
Isl., Siren Isl.

Africa.

Persia.

India.

Of the foregoing species tlie life-histories of only five are known

(A. persiciis, A. reflexus, 0. moubata, 0. savignyi, and 0. megnini), the

ticks having been raised experimentally. The vai'ious stages of A. ves-

pertilionis are known, and nymphal or adult stages (or both) of some

of the other species are more or less known to science. In A. persiciis,

A. reflexus, A. vespertilionis and 0. megnini the larvae attack the host.

In 0. moubata and 0. savignyi, in which the eggs are correspondingly

large, the larva is formed within the egg, but it is incapable of attacking

a host ; the larva in both of these species is inactive, and very soon

after the egg-shell splits and whilst it remains in {moubata) or near

{savignyi) the egg-shell it rapidly undergoes metamorphosis and emerges

from the larval skin as a nymph. It is as a nymph that both the

latter species first attack the host.
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Tlje larvae of remain attachert to the host for

A.persicus 5 and 10 days in warm and cool weather respectively (Nuttall).

A. rejlexus 7 days (Brumpt, 1910, p. 528).

A. vespertilionis Some days at least (Nuttall) i.

0. viegnini 5 days (but they stay on as nymphs upon the host).

The first stage nymphs of

A. persicns 1^-2 hours (Nuttall).

0. vioubata 10 minutes-1 hour (Nuttall).

0. meg7iini 35-98 days, or more (Hooker) ; abandons the host as a late stage

nymph and does not attack a host as an adult.
The later tjtage nymphs
and adults of

A. persicus 5 minutes-2 hours (Nuttall). (Usually less than J hour.)

A. rejlexus 20-27 minutes (Alt, Boschulte).

O. moubata 20 minutes-2 hours (Nuttall).

0. coriaceus 45 minutes-lj hours (Nuttall).

O. titricata Feed more rapidly than the lust (Nuttall).

0. Iholozani 30 minutes (M^gnin).

0. lahoreiisis 25 minutes-2J hours (Nuttall).

0. savignyi Feed like O. moubata (Nuttall).

We may divide the ticks above enumerated into three classes,

according to their biology

:

Group 1. A. jjersicus, reflexus, and vespertilionis.

„ 2. 0. moubata and savignyi.

„ 3. U. mec/nini.

Group 1. A. persicus, refleams and vespertilionis.

Ill this group the larvae are parasitic upon the host for, say, 5 to

10 days. In persicus, and this probably holds for the two other species,

the nymphs feed about as rapidly as the adults, i.e. in less than

2 hours ; at times in 20-30 minutes. This explains why these stages

are infrequently found upon the host ; they are rapid feeders and

([uickly abandon the host when replete. Argas persicus and refleanis

are essentially parasitic on birds. There is no trustworthy record^ of

the larval stages having been found on man or upon other mammalian

hosts. Without denying the possibility of their attacking mammals, it

' Although I have examined many bats, I have never found A. vespertilionis adults

and nymphs upon them. On the other hand, larvae, in various stages of repletion, were

not infrequently encountered. I conclude from this that the larval stage must remain

attached to the host for some days at least. Doubtless, the duration of parasitism is

influenced by the surrounding temperature.

' It is reported that Starcovici once found rejlexus larvae on the horse in Boumania

(vide Ticks, Part I, p. 27), but I feel warranted in doubting the statement.
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appears reasonable to suppose that when they infest human dwellings

it is because of birds being harboured there. The birds on which the

ticks have been found are nearly all domesticated. The natural hosts

of persicits and reflexus are commonly fowls and pigeons which doubtless

have served to spread the tick amongst other birds in their vicinity.

The thin skin of the bird seems peculiarly adapted for the successful

attack of the small larval tick, and the nesting or roosting habit of the

birds permits the ticks to drop off in situations adapted to the feeding

and other life habits of the nymphs and adults. Both species in their

mature stages are essentially night feeders, that is, they feed when the

birds are in the dark and asleep, and tlio ticks retreat into crevices and

dark places during the day-time. Where the ticks attack man they do

so at night-time. I assume that 0. talaje var. capeusis, which has been

found in penguin's and other birds' nests, will be found to have a

similar life-history to the above ; the larvae should be found on the

birds in localities infested by the tick.

Argas vespertilionis has never been found on other animals than

bats'. Here we have a host which retreats to dark places during the

day-time. The retreats of bats (hollow trees, beneath roofs of houses,

in caves and grottoes) are more or less permanent dwellings where the

ticks find shelter very much as do the Argasids above mentioned which

attack birds. It is clear that to secure the adult stages of this tick the

habitats of bats are the places in which to searcli for them.

Group 2. 0. moubata and 0. savignyi.

In this group the larvae are inactive, and the first stage nymph
attacks the host. This nymph feeds as rapidly (in the case of moubata)

as does the adult, i.e. in 10 minutes to one hour. Ornithodorus moubahi

and savignyi seem to be peculiarly adapted to their hosts and the habits

of their hosts. All of the latter, i.e. man and the domesticated animals

possess thick skins. Man appears to be the chief host, at any rate of

moubata. The hairless human skin, coupled with man's ability to

remove his ectoparasites, renders prolonged parasitism difficult. Man
herds his animals into a limited space in immediate proximity to his

dwellings or resting places along routes of travel. Both species live in

hot dry climates where there is a largely unclothed human population.

The ground is for long periods of the year covered deeply with a layer

of dry dust or saud both in and out of dwellings.

' See footnote, p. 320,
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Both species, if they had active larvae, would labour under a consider-

able disadvantage under these conditions and an enormous number of

larvae would be lost in the dust or sand, and would die from desiccation.

It maybe noted that the females in captivity burrow and lay their

eggs above them on or near the surface of sand. To overcome these

conditions they must be provided with a thick integument to protect

them against desiccation ; they must posse.ss mouth-parts capable of pene-

trating a thick skin and of drawing blood rapidly ; an increase in size and

123456 7 8

Fig. 289 [1-8]. Eggs of Ixodoidea showing their relative size in some species belonging

to different genera. Outlines drawn with a camera-lucida and reduced. The scale

to the right = 1 mm. (Original. G. M. del.)

:

1. Ixodes hexagonus 575 x 450 /i. 5. Boophilus decoloratus 625 x 400 fi.

2. Haemaphysalis punctata 570 x 380 fi, 6. Amblyomma hebraeum 625 x 525 /i.

3. Hyahnima aegyptium 550 xi25 fji. 7. Argas persicus 625 x 575 n.

i. Rhipicephalus evertsi 550 x 400 //. 8. Ornithodorus moubata 950 x 750 /i.

strength will render them more capable of dealing with the dust

problem. The larval stage is, therefore, inactive. The females lay

larger eggs (and fewer) than any other ticks, so that they contain

enough reserve upon which the nymphs may develop. The first stage

nymphs are rapid feeders, and very resistant to drought and prolonged

starvation, although somewhat less so than the later stages.

Group 3. 0. megnini.

Ornithodorus viegnini is quite aberrant in its habits, and appears

highly specialized in its adaptation to a life of parasitism. As in

Group 1, the larva attacks the host and remains attached thereto for

about five days, by which time it is replete. It moults in situ, and

re-attaches itself to the host for 35-98 days, or more, slowly growing

in size and doubtless moulting as do the nymphs of other Argasidae.

The larvae and nymphs are especially prone to attack the ears of their

hosts. When replete, the nymphs abandon the host, crawl up several

feet on posts, trees, or the like, and hide in chinks and crevices. After

about seven days, in summer, the adults emerge, but they do not seek
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a host. During their long period of parasitism as nymphs they have

doubtless undergone internal changes leading to maturity, otherwise

they would not emerge so rapidly as adults from the nymphal skin.

The adults, without further feeding, mate; the females oviposit in the

chinks and crevices, and the larvae which emerge from the eggs await

the coming of a host. Hooker, to whom we are indebted for most of

what is known of this curious life-history, very naturally regards the

habits of this tick as correlated with its peculiar form of parasitism in

tiie cars of its hosts. He does not, however, discuss the subject.

Animals rubbing their ears or heads against infested posts or trees

("rubbing places") would necessarily pick up the waiting larvae.

I would add that the structure of the mouth-parts, and especially

the presence of an unarmed liypostome in the adults, indicate that

they can scarcely be blood-suckers. It would be a matter of consider-

able interest, it seems to me, to examine the internal anatomy of the

adults of this species to see in how far it is modified, especially with

regard to the pharyngeal pump, salivary glands and digestive organs.

The life-history of 0. megnini is that of an animal highly specialized

to a life of parasitism chiefly in the ears of its hosts. The larvae issue

from eggs laid on rubbing posts or trees, and the like, some feet above

the surface of the ground, so that they may readily gain access to the

heads of their hosts. The larvae enter the ear unperceived. It would

be a matter of increasing difficulty for succeeding stages to "cast anchor

in such a small harbour" a second time for, apart from their increasing

size, which would militate against their re-entering the ear, the number

of ticks of later stages which survive even from a large batch of larvae

(in all species of ticks) is very small and grows progressively smaller

toward the period when maturity is reached. The tick, having entered

the ear where it is safe for an unlimited time, takes advantage of the

protection afforded and only leaves it once when it abandons it as

a large nymph almost ready to cast its skin and emerge as an adult.

The period of parasitism as a larva is normal, but that of the nymphal

stages inordinately prolonged so that the tick only needs to go in and

out once through the small aperture of the ear. It is owing to the

choice of the ear for its place of feeding upon the host that the life-

history of this tick has become so peculiarly modified. Its spiny

integument, to which it owes its name of "spinose ear tick," may be

of use in connexion with its parasitism in the ear in lessening its

chances of adhering with a large body-surface to the cerumen within

the ear.

22—2
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Of the other species of Argasidae which have been enumerated in

the list on pp. 326, 327, too little is known to permit of much comment.

It would seem to me as if A. brtimpti, 0. turicata and 0. pavimentosus

may prove, on investigation, to have a life-history similar to that of

0. moubata and 0. savignyi ; 0. talaje and 0. tholozani may possess

life-histories like A. persicus, and this appears highly probable for

0. talaje var. capensis. It is to be hoped that the life-history of

0. lahorensis will be worked out in India. We are studying 0. turicata

and 0. talaje var. cajiensis.

Note on the structure of the Hypostoines in Argasidae.

The dentition of the hypostome is in accord with what I have

stated regarding the feeding habits of the Argasidae. This is illus-

trated by typical examples in the accompanying figures. Thus, in

A. persicus, reflexus and vespertilionis, where the larvae attach them-

selves to the host for some days, or longer, the larval hypostome is

Fig. 290

1

Fig. 291. Fig. 292. Fig. 293. Fig. 294.

Fig. 290. A. persicus, larva (similar in larva of A. rejlextis)

Fig. 291. A. vespertilionis, larva.

Fig. 292. A. persicits, adult.

Fig. 293. A. reflexus, adult.

Fig. 294. A. vefpertilionis, nymph.

Figs. 290-297 are reproduced from Ticks, Part I,
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Fig. 295. Fig. 296. Fig. 297.

Fig. 295. 0. navignyi, adult. Fig. 29G. 0. moubata, adult.

Fig. 297. O. moubata, 1st stage nymph.

Fig. 298'.

Fig. 298. O. megnini, larva.

Fig. 299'.

Fig. 299. 0. megnini, nymph.

Figs. 298, 299 are reproduced from Salmon and Stiles, 1901, Figs. 99 and 102

(17(fc Ann. Hep., IS. A. I., U. S. Dept. Agiicult. and from Tickt, I'art I).
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armed with long pointed teeth running down to its base (Figs. 290, 291).

The adults or nymphs of these species (Figs. 292, 293, 294) show a con-

siderable reduction in the armature of their hypostome. In 0. savignyi

and 0. ynouhata, where the larvae are inactive and the nymphs and

adults are both rapid feeders, the dentition of the hypostome is

reduced (Figs. 29.5, 296, 297). In 0. megnini the larval hypostome

(Fig. 298) is powerfully armed, and the same is the case with that

of the nymph (Fig. 299), which we have seen remains attached for

a long time to the host. The hypostome of the adults, which do

not suck blood, is unarmed, and the capituluin, as a whole, is quite

exceptionally small. The figures are reproduced from Ticks, Part I,

without regard to the relative magnifications employed.

Ixodes.

When we come to consider the biology of Ixodes, which are clearly

marked off from other Ixodidae structurally, there are two points

which are very stt'iking in respect to the adult stages: (1) the con-

siderable number of species in which the females only are known, and

(2) the fact that the males of some species are frequently found in

copula on their hosts (in some species the sexes remain in copula even

when they are dropped into spirit). In no other genus of Ixodoidea

is this the case. On the other hand, in those species in which both

sexes are known, some are found in copula upon the host, whilst others

are not. I have sought a reason for these peculiarities in Ixodes, and

believe I have found an explanation of these differences. I shall begin

by discussing the host relationships in Ixodes.

Of the 51 species listed we have no data regarding the hosts of nine,

namely, nigricans, fossulatus, acutitarsus, gigas (</), japonensis, per-

cavatus, cordifer (j"), tasmani and coxaefurcatus (cf). We nevertheless

include two of these (percavatus and tasmani) in the subjoined lists

because the presumption appears justified that they came from birds:

percavatus came from isolated islands in the Pacific inhabited by birds,

and we possess a variety of this species, taken from a puffin ; tasmani

was collected on the Island of St Pierre, and by the celebrated ornitho-

logist, Jules Verreaux, in Tasmania. We therefore are able to list

44 species in relation to their hosts, there being but two of these

(percavatus and tasmani) with regard to which the evidence is not

quite satisfactory.
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In the appended lists I have grouped the various species of Ixodes

as follows:

I. Species of which both the (/"• and $ are recorded as occurring

upon the host.

(a) Species in which the sexes have been found in copula upon

the host.

(6) Species in which the sexes have been found near together

upon the host.

II. Species of which the females only have been found upon the

host.

III. Species of which the females only are known.

The immature stages of these ticks are left out of consideration in

these lists. Alongside the name of the hosts are placed certain signs

:

+ denotes a host possessing wandering habits.

denotes a host with fixed habitat for more or less prolonged

periods ; the habitats being burrows, nests, caves, hollow trees, etc.

+ is used in the case of Canis familiaris, as in some places it may
be fittingly described as a wandering host, in others as a host with fixed

habitat (the kennel).

A consideration of the data tabulated in the following pages brings

out certain striking facts. The ticks included under Group 1 (a) are, in

most c:vses, encountered upon (+) ivandering hosts. In the case of

i-icin us, ouv records show that it has been found 63 times on wandering

hosts and only 10 times on hosts which burrow. Being a very pre-

valent and hardy species, it is natural that it .should occasionally occur

on a variety of hosts. The tick may at times infest dog kennels, thus

taking advantage of the fixed habitat of the host. The three varieties

of ncinus (var. scapularis, ovatus and californicus) appear to follow the

same rule, and in the case of pilosus we appear to have a striking

example of a tick occurring upon wandering hosts.

Group 1 (6). The species included in this group occur, in some cases,

on wandering hosts, in others not. Thus, anrjustus and tenuirostris, ac-

cording to my notes, occur solely on nesting and burrowing animals. In

angustus we have a form in which the males occur very rarely upon the

liost, and in which the male hypostome' is poorly armed; angustus may,

therefore, be regarded as an intermediate furm in respect to its adapta-

tion. In tenuirostris we have a tick which, as far as we know, only

' The variations in this structure in male Ixodes will be discussed presently.
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I. Species of Ixodes of tvhich both ^ and ? are recorded as

occurring upon the host.

(a) Species in which the sexes occur in copula upon the host.
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Species
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Species
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II. Species of ivhich the females only have been found upon the

host, the males being known.
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Host's
habits
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III. Species of ivhich the females only are known^

Species
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On tJie structure of the hypostome in </ Ixodes.

There are 18 species of Ixodes of which the males and females are

known. About one of these (prutti, Banks) we have no information

such as we require for this discussion. Of the 17 remaining species,

the sexes have been found together upon the host in 13 (I (a) and (b)),

and in 4 (II) only the females have been found upon the host:

I (a). In six the sexes have been found in copula upon the host,

namely, ricinus, rasus, ugandanus, schillingsi, pilosus and boliviensis.

The hypostomes in the males of the first five species are characterised

by prominent basal teeth ; boliviensis has a well-armed hypostome.

I (6). In seven species {cavipalpus, rubicundus, minor, loricatus,

tenuirostris, angustus and holocyclus) both sexes have been found upon

the host, but there is no specific mention of their having been found

in copula. The hypostomes of the first two species possess prominent

basal teeth ; minor, loricatus and tenuirostris possess hypostomes which

are well armed with pointed teeth ; in angustus . and holocyclus the

hypostome is only moderately armed.

II. In four species {hexagonus, canisuga, putus and vespertilionis)

there is no record of the males having been found upon the host. In

the first two the hypostome is but moderately armed, whereas in putus

and vespertilionis it is almost unarmed.

The structure of the male mouthparts, therefore, bears a direct

relation to the presence or absence of the male upon the host and the

occurrence of the sexes in copula upon the host. Of the six species

(I («)) which have been found in copula upon the host no less than

five possess hypostomes with prominent basal teeth. It is probable that

some of the species placed in the following division (I (6)) will yet be

found in copula when they have been more carefully observed. In

Group I (a) and (b) there are 13 species enumerated in only two of which

the hypostome may be described as moderately armed. In Group II,

regarding which there is no record of the males having been found upon

the host, the male hypostome is but slightly armed in two and prac-

tically unarmed in two species.
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Figures illustrating the hypostomes of Ixodes.

The accompanying Bgures show the marked sexual dimorphism which is observable in

some species of Ixodes, and also types of male hypostomes which show considerable

modifications of structure.

300 304 305 30G 307

Figs. 300, 301 represent the hypostomes of /. rlcinm s and ? . That of the i may be

taken as the type of a hypostome with large basal teeth as observed also in the males

of rasus, ugandanui, schillingsi, rubicundus, cavipaljnis and pilosiis, the basal teeth

being less prominent in the last two species mentioned. In holiviensii: J the basal

tooth, whilst prominent, is much less developed.

Fig. 302 represents the hypostome of /. minor i , with well-developed outer files of teeth.

(The hypostome of tenuirostris and loricatus approximate to the type of structure

found in the females.)

Fig. 303 represents the hypostome of /. holocyclus s . It is poorly but relatively better

armed than that of canisttga which follows.

Fig. 304 represents the hypostome of I. ctviisuga s , poorly armed, and much emarginated

distall}-. That of hexagonus is similar but not emarginated.

Fig. 305 represents the hypostome of /. puttis i , practically unarmed, emarginated, and

so reduced in length as to be useless for attaching the tick to a host. This structure

alone suggests that the male of this species is probably incapable of sucking blood.

Figs. 30G, 307 represent the hypostomes of /. vespertiUonis S and ? ; that of the i practi-

cally unarmed ; that of the ? illustrating the dimorphism existing between the sexes.

The figures are chosen from the series illustrating this work, without regard

to the magnifications employed.

N.B.—It is a striking characteristic of hexaijonm, canisuga, piitus and resiierlilioiiis males

that the capitulum is much smaller compared to the size of the body thnn in any other

male Ixodes that are known. The size of the capitulum apparently bears a direct

relation to the dentition of the hypostome and to the habits of the male with regard

to copulation and parasitism on the host.
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Summary.

A consideration of the facts presented in the foregoing pages

appears to warrant certain conclusions which must, however, be regarded

in part as provisional and subject to revision when our knowledge of

the various species of ticks has become more extended. The views

hei"e expressed may prove of practical use in the study of the Ixodidae.

The Argasidae represent the relatively primitive type of ticks

because they are less constantly parasitic than are the Ixodidae. Their

nymphs and adults are rapid feeders and chiefly infest the habitat of

their hosts. In certain Argasidae (0. mouhata and 0. savignyi) the

disadvantage of their possessing an "active" larval stage has resulted

in the development of an " inactive " larva, i.e. the young nymph being

the first to suck blood. In 0. megnini we have a considerable adaptation

brought about by the difficulty there must be in the tick entering the

small aperture of the ear more than once. Owing to the Argasidae

infesting the habitats of their hosts, their resistance to prolonged

starvation and their rapid feeding habits, they do not need to bring

forth a large progeny, because there is less loss of life in the various

stages, as compared to Ixodidae, prior to their attaining maturity.

The Ixodidae are more highly specialized parasites than the pre-

ceding. The majority are parasitic on hosts having no fixed habitat

and consequently all stages, as a rule, occur upon the host. In the

genus Ixodes we find an adaptation of certain species according to the

habits of the hosts upon which they are parasitic. In the species which

usually occur upon wandering hosts both sexes are found upon the

host, whereas in other species which occur on hosts possessing more or

less fixed habitats the males are rarely or never found upon the host.

The males of species of Ixodes, both sexes of which occur upon the host,

are characterized, as a rule, by the possession of hypostomes with

prominent teeth, the reverse being the case in forms wherein the males

do not occur upon the host. Where species occur upon a wandering

host it is essential, for their propagation in nature, that both sexes

should be carried about upon the host.

It appears to follow that the copulation of ticks upon the host is an

indication of a higher degree of specialization to a life of parasitism.

When copulation does not take place on the host, we have merely the

retention of a primitive character as found in Argasidae. From the
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fact that many species of Ixodes are only known to science in their

female and immature stages, it would appear probable, if my theory

holds, that this is merely due to the males not having as yet been sought

for in the habitats of their hosts'.

A great many males belonging to Haemaphysalis, Dermacentor,

Rhipicephalus, Amblyomma (and Apoiiomma) are known, these genera

of Ixodidae being rich in species. The males of Boophiliis, Hyalomma,

Rhipicentor and Margaropus, of which there are few species, are likewise

known. In all of these genera the males are found close to the females

and attached to the host. TItese genera are chiefiy parasitic on animals

with wandering habits, and the males of these genera do not exhibit

hypostomes which are markedly dissimilar to those of the females;

the hypostomes are well armed in both sexes. It is only in the genus

Ixodes that we find well-marked sexual dimorphism in respect to the

structure of the hypostome.

' As a further confirmation of the views here expressed, I would state that we
have lecently (March, 1911) discovered a male of Ixodes hexagontis in the nest of a

hedgehog. This is the first male we have captured, whereas we possess hundreds of

females, nymphs and larvae found on various hosts. (The rarity of the male is rendered

evident by the fact that there is not a single specimen of a male in the Museums in

London, Paris and Berlin.) When the male was placed in a receptacle with an engorged

female from the same nest, copulation occurred after a few minutes and was repeated

several times.
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INDEX TO VALID SPECIES OF IXODES

Together with a List of the Collections in which

the Types are to be found.

acuminalus Neumann, 1901

actititarsus (Karsch, 1880)

*imgustus Neumann, 1899

auritulm Neumann, 1904

*australiensis Neumann, 1904

hicornis Neumann, 190G

boliviensis Neumann, 1904

*linmneus Koch, 1844

'caledonicus Nuttall, 1910

*canim(ja Johnston, 1849

*cavipalpus Nuttall and War-
burton, 1907

cordifcr Neumann, 1908

coxaefxircatus Neumann, 1899

deiUatiis Marx, 1899, iu Neu-
mann, 1899

diversifossus Neumann, 1899

*fecialis Warburton and Nuttall,

1909

*fecialis var. acgrifoxsus War-
burton and Nuttall, 1909

fossulatus Neumann, 1899

fuscipes Koch, 1844

*gigas Warburton, 1910

*hexagomis Leaob, 1815

*hexagomi8 var. cookei (Packard,

1869)

*holocgclMs Neumann, 1899

japoncmis Neumann, 1904

Collections which include
the Types
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*loricatus Neuiuanu, 189'J

*U)ricatus var. spinostts Nuttall,

1910

lunatus Neumann, 1907

marxi Banks, 1908

minor Neumann, 1902

neumanni Nuttall and War-
burtou, 1911

nigricans Neumann, 1908

»nitens Neumann, 1901

omithorhynchi Lucas, 1845

percavatu.t Neumann, 1906

*percavatiis var. rothscliildi Nuttall
and Warburton, 1911

»pilo$«s Koch, 1844

pilosus var. hotcardi Neumann,
1908

"pralti Banks, 1908

»putus (Pickard-Cambridge, 1876)

• r(WH,< Neumann, 1899

'ricinus (Linnaeus) Latreille, 1804

ricinus var. californicus (Banks,

1904)

ricinus var. ovatus (Neumann,
1899)

*ricinus vcLT.scapularis (Say. 1821)

*rubicundus Neumann, 1904

Tubicundus var. livibatus Neu-
mann, 1908

ruhirfu.f Neumann, 1901

'schillingsi Neumann, 1901

sculptus Neumann, 1904

"lignatus Birula, 1895

simplex Neumann, 1906

spinicoxalis Neumann, 1899

stilesi Neumann, 1911

tasmani Neumann, 1899

'•tenuirontriii Neumann, 1901

*texanus Banks, 1909

»ugandaniis Neumann, 1906

ugatidamis subsp. djaronensii

Neumann, 1907

Toulouse, London, i %

Cambridge, ?

Leyden, 1 ?

Washington (c), 9

Toulouse, 1 J , 1 ?

Toulouse, 7 ? s, 12 os

Hamburg, 1 ?

Cambridge, 2 f s (o lost)

Paris («), ? o ; (h) ?

London, 4 ? s

Cambridge, 2 ? s, 3 o s

Berlin, 1 5 ; Toulouse,

Toulouse, i ?

Washington (</), if J

Paris (<i), J ? ; Pickard-

Cambridge, o

Toulouse, i ? ; Berlin

Lost'

Washington (e)

Hamburg, 1 ? ;

Toulouse, 1 J

Lost

Toulouse, i ? ;

Pretoria, rf ?

Katanga, ?

Toulouse, 1 ? , 3 o s

Paris (a), <f ; Berlin, ? s

o 8 ; Cambridge, ? o ;

co-types

Washington (6), 1 ?

St Petersburg, ? ; Hamburg,
o ; Cambridge, o l

London, ? o

London, 4 ; .s

Paris (a), 14 ? s

Paris(a), ? s ; Berlin, 1 ?

London, <f ; Berlin, ? o

;

Cambridge, ? o l

Washington (<i), ?

London, 1 c; , 1 ?

Sjcistedt, i ?

are known

<? S O L

S o

i 9

S t

Page

2()0, 334 et scq.

269

226, 341

173, 341

164, 334 et seq.

217, 341

159

185, 341

242, 341

220, 341

221, 341

221, 316, 334 et seq.

220, 334 et seq.

174

256, 317, 334 c( seq.

228, 334 et seq.

143, 296, 334 et seq.

159, 334 et seq.

158, 334 et seq.

156, 315, 334 et seq.

204, 334 et seq.

207, 334 et seq.

no, 341

238, 334 et seq.

171, 341

261, 341

207, 341

171, 341

216, 341

244, 341

246, 334 ,'t seq.

214, 341

230, 334 et seq.

233, 334 et seq.

' Not in Upsala: only Hyalmnmu iicgyptimn still in the Linnean Collections, 1911.

• Species contained in the Cambridge collection ; types, and others which have been

compared with the types.
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PREFACE TO PART III

TT7E liave little to add to what has been stated in the Preface to

' * Part II. The present fasciculus follows in order and deals with

the genus Haevinphysalis of which we i-ecognizc 50 species and varieties
;

three species (spinulusa, vbtusa and munidiana) being included although

we are soniew-hat doubtful :is to their validity. Many species hitherto

regarded as valid are noted in our synonymic lists.

All of our descriptions are original ; they include three new species

and three new varieties, abeirant forms and numerous hitherto un-

described stages of known species.

The terms and signs used are ihv same as in Part II, pp. \TI-\'.\2,

to which the reader is referred.

IU,Hstvattu)ts.

We again lay stress upon the illustrations. Those appearing in

the six plates are republished from papers by Nuttall, Cooper and

Robinson, and Nuttall respectively, and comprise 29 figures in addition

to 144 figures in the text, making a total of 17:^ figures illustrating

this Part. Of these figures, 24 are taken from other authors, the

impressions being made from the original blocks. The majority of the

new text-figures were drawn under our direction b}- Mr N. CunlifTe.

The genus Haeinuphijsalis has been very poorly illustrated hitherto

and we have sought to make good this deficiency, many spi'cies,

including their immature stages, being now figured for the first time.

Of the 72 new text-tigiires 4.5 were drawn Ijy N. Cunliffe

21 ,, ,, G. H. F. Nuttall

2 „ „ N. Cunliffe and E. Wilson

1 wa.s drawn by C. Warliurton

Of the 72 previously ) 21 are from publications by C. Warburton

published text-figures( 21 ,, ,, L. (J. Neumann

17 „ „ C. Warburton and G. H. F.

Nuttall

!l ,, ,, G. H. F. Nuttall

2 ,, ,. W. Donitz

1 is from a publication by L. E. Kobinson

1 „ ,, Nuttall, Cooper and Robinson

144

Most of the figures were drawn to .scale, others, not so drawn, are

described lus " sketches."
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worth) = Dr J. H. Ashworth, Zoological Department, University of
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Genus II. HAEMAPHYSALIS C. L. Koch, 1844.

Syxoxymv and Literature.

The following references only relate to publications which deal with the genus

or cognate matters.

Ixodes 1827. Audouin, p. 428 (/. leachii=E. leachi). 1849. Gervais, p. 49

(/. lagotis= Haenuiphysalis s\i.). 1869. Packard, p. 67 (/. chordeilis=H. cinna-

barina Koch ; /. leporis-palustns = I{. leporis-pahistris)

.

1880. M^gnin, p. 132

(/. chelifer=H. concinna Koch J). See further under our li.st of condemned

species.

Haemaphysalis 1844. Koch, p. 237 (genus first defined. Four species : 1 H. rosea,

2 cinnabarina, 3 sanguinolenta, and 4 concinna, of which cinnabarina and

concinna are good species). 1847. Koch, p. 25. 1877. Canestrini and

Fanzago, p. 110 ; Murray, p. 199. 1890. Cane.strini, pp. 483, 493. 1892.

Canestrini, p. 581 ; Marx (a), p. 233, (6), p. 283 ; Trouessart, p. 47. 1895.

Railliet, p. 714 (nothing original). 1897. Xeumann, pp. 326, 358 (key for

determination) ; Supino, pp. 241, 243. 1900. Ward (a), p. 200 (nothing

original). 1901. Salmon and Stiles, pp. 457-459, figs. 219-221 (from Neumann,

1897 ; they give short generic diagnosis, .synonymy, Ijibliography and transla-

tion of Neumann's key). 1905. Lahille, pp. 14, 15, 44, 154. 1906. Buy,

p. 118 (generic characters tabulated) ; Wheler, p. 420. 1907. Diinitz, pp. 15,

67, 111 ; Hunter and Hooker, p. 52 (incomplete generic diagnosis) ; Pocock,

p. 190 (key to genera of ticks) ; Warburton (a), p. 92, pi. VII, fig. 2 (classifica-

tion briefly treatedV 1908. Banks, pp. 13, 20, 32 ; Bonnet, p. 259 (condensed

from Neumann), figs. 28-30 (poor) ; Nuttall (VII), p. 16 (oviposition described

and figured) ; Nuttall, Cooper and Robinson, p. 155 ; Warburton (IV), p. 508

(difficulties of cla.ssification di.scu.s.sed}. 1909. Blanchard, pp. 145-147 (generic

characters defined, key to specie.'? following Neumann) ; Hunter (VI), p. 255

(thinks ground birds disseminate immature stages) ; Rohr, p. 141 (nothing

original, quotes Neumann and Aragilo). 1911. Neumann («), p. 105 (gives

key to 13 species recognised as valid together with brief notes on 13 doubtful

sj)ecies ; four sj)ecies comprise nine subspecies) ; Nuttall, p. 67 (habits of

ticks in relation to hosts ; behaviour of male considered) ; Nuttall and

Merriman, p. 44 (males of this genus, in common witli other Mctastriate

ticks, have a chitinous fla)) over the se.xual orifice) ; Nuttall and Warburton,

\>. 119 (of this liook
; generic characters freshly defined and figured). 1912.

Hooker, Bishopp and VV(Xxl, p. 89 (nothing original) ; Warburton (VII), p. 122

(generic characters discussed). 1913. Nuttall, p. 195 (structure of hypostome

and variability observed in the genu.s) ; Patton and Cragg, p. 627 (genus

defined and key for determination taken from Neumann, 1911 a).

N. I. 23
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Wrongly spelt Haemophysalis by Ciinestrini, 1884, p. 113, and by a few other

authors.

liacmaphysalis concinna Koch, designated as the type of the genus by

Nouiuann, 1901, p. 340.

Bhipistoma 1844. Koch, p. 239 (two species : 1 R. leachii, 2 li. ellipticum). 1847.

Koch, p. 27 (but on p. 135 R. ellipticum is transferred to the genus Rhipi-

cephalus ; both ellipticum and leachii, however, = Haemapihysalig leacki

(Audouin, 1827). 1861. Furstenbei'g, p. 208. 1878. Karsch, p. 337

("fi. leachii"). 1888. Dugfes, p. 129. 1890. Cane.strini, p. 483. 1892.

Marx (a), p. 233
; (6), p 283. 1896. Osborn, p. 261 (fi. leporis which = Haema-

physalis leporis-palustris (Packard, 1869)). 1897. Neumann, p. 326 (given as

a synonjin of Haemaphysalis). 1901. Salmon and Stiles, p. 457 (follow

Neumann as do also subsequent authors).

Wrongly spelt Rhipidostoma by Karsch, 1878 ; Duges, 1888 ; also misspelt

Rhiphistoma by Osborn, 1896, and the authors who quote him and the spelling of

the foregoing writers.

Rhipistoma leachii Koch, may well be designated ;i.s the type of the genus

although R. ellipticum might serve as well ; since they are .synonymous.

Salmon and Stiles, 1901, p. 457, cite Marx as if he had designated '^ IT. leachii"

as the type, but he did not do so.

Bhipicephalus 1847. Koch, p. 135 {R. llipticus^n. leachi). 1877. L. Koch (6),

p. 196 {R. expositiciiis = most probably H. cinnabarina va,r. punctata (Canestrini

and J'anzago, 1877).

Gonixodes 1888. Dugfes, p. 129. 1897. Neumann, p. 343 (as a synonym of

Hacmiiphysiilis ; subsequent authors agree with Neumann. Gonixodes rostralis

Dugfes, the only species = partly Haemaphysalis leporis-palustris (Packard,

1869)).

Herpetobia 1890. Canestrini, pp. 486, 493, 527. 1891. Canestrini, p. 719.

1897. Neumann, pp. 327, 329 (as a synonym of Haemaphysalis ; we agree

witli Neumann. Herpetobia sulcata Canestrini, the only species= probably

Haemaphysalis cinnab<irina var. punctata (Canestrini and Fanzago, 1877) ;

immature stages which Canestrini, 1891, p. 719, supposed might prove to

belling to one of the already established genera).

Opisthodon 1897. Canestrini, p. 468 {0. cuscobius the type = H. cuscobia, a nominal

species). Supino («) and (6), p. 252, gives the following 3 species : 1 0. asiaticus,

which Neumann regards as a nominal species : we have examined the type and

find it to be H. leachi; 2 0. canestrinii, and 3 0. gestroi Supino = likewise

H. leachi. Neumann, 1897, p. 326, gives Opisthodon as a synonym of Haema-
physalis, with which we agree.

\\'rongly spelt Opistodon by Wheler, 1906, p. 420, and other authors.

Prosopodon 1897. Canestrini (a), p. 417 (name propcsed as a substitute for

Opisthodoii which the author found to be preoccupied ; one species, P. cuscobius

= merely a nominal species). Merely listed by Blanchard, 1909, p. 150, and
Nevmiann, 1911a, p. 105.

Not Pseudixodes Haller, 1882, p. 311, as stated by Canestrini, 1890, pp. 485-526.
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Generic Characters : Metastriata, i.e., with anal grooves embr-acing

the anus posteriorly. Usually of small size. Scutum inornate and

without eyes, and in the female, without lateral grooves. Capitulum

with base sub-rectangular, and unth palps normally short and conical,

broadest near the posterior end of article t, which {edcept in rare cases)

projects liiteraUy beyond the base. Sexual dimorphism slight, the male

po.ssessing no ventral plates or shields. Coxa I never bifid ; trochanter I

with a blade-like dorsal retrograde process.

The chief difficulties presented by the genus Haemuphysalis arise

from the absence of characteristics—such as eyes, colour-markings, anal

armature in the cf, etc.—which are of great specific value in other

genera. The prevailing colour is yellow, in ungorged specimens, and

the general integument is rather highly chitinised, so that those

structures which in most ticks are conspicuous by their comparative

K^^^'i^

ful/t ~*.a\a^yi

Fig. 308. Haemaphysalis trelliniitoni i in dorsal and ventral aspects, J in dorsal

a.spcct. (Reprinted from Part II, Fi<?. 120.) To show the generic characters and

nomenclature of parts.

hardness stand out in less salient relief Thus, the scutum of an unfed

njTnph is sometimes only visible after rather close examination. The

capitulum is in most cases much alike in the ^ and % so that in many

species identification is almost equally easy from either sex. There

are exceptional cases, however (e.g. H. conciiina, H. coruigera, etc.), in

which the ^ palps have striking peculiarities not found in those of

the % . The sexes are more frequently dimorphic as regards the coxal

aruiature. Wherever the coxal spines are strongly developed in the

c/" their peculiarities are only very faintly echoed in the %. There is

23—2
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what may be considered a normal coxal armature to which a large

number of species of Haemaphysalis conform in both sexes (Fig. 360).

It consists of a moderate internal spur on coxa I (which is sub-

triangular), a slight spur at the middle of the posterior borders of coxae

II and III, and at the internal angle of coxa IV. If a $ specimen

possesses anything more pronounced than this in the way of coxal

armature it is pretty certain that the
c/"

coxae will be unusually

spinose.

All species of Haemaphysalis have a blade-like dorsal retrograde

spur on trochanter I. Some species have ventral retrograde spurs on all

or some of the trochanters, and these are excellent specific characters

usually to be found both in the J" and in the if . Many forms have a

hardly perceptible prominence in that position, but we shall only

speak of the trochanters as " spurred " if this characteristic is readily

recognizable.

Species belonging to the genus Haemaphysalis are less readily

identified than Ixodes by means of a dichotomic key, because, as

already stated, there are few salient features which serve to

differentiate them. The diagnosis has frequently to be based on

numerous minor points which, in the aggregate, permit of the identifi-

cation of a species, due regard being paid to individual differences

which may be fairly marked. Stress must be laid for this reason upon

accurate figures to accompany the text.

Although Neumann (1901, p. 340) designated H. concinna Koch
as the tyjje of the genus, the </ of this species is atypical in that its

palps are unlike those of any other member of the genus. Of the

four species originally included by Koch, who founded the genus

Haemaphysalis, only a second species, H. cinnabarina, remains which

would take priority over H. concinna and might, with better right, be

designated as the type of the genus.

We have attemf)ted a linear arrangement of the species, beginning

with atypical forms like H. inermis, with the palps simple and non-

salient laterally, and proceeding by degrees to species like H. dentipalpis

with complex, strongly salient palps. No such aiTangement can be

more than partially successful, but it is hoped that nearly allied species

will in most cases be found in tolerably close juxtaposition.
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10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

(Palpal article 2 with external spur, on lateral page

!
salience (Borneo) ..... calvus 445

I Paljial article 2 with spur at internal angle (India) montgoineryi 395

(Coxa IV with 2 long .spurs close together (Asia) comic/era (v) 501

t .,
1 long spur

rCoxae I and IV with long spurs (India, Ceylon,
'. Judea) ....
lOnly coxa IV with a long spur .

(Lateral grooves long .

I „ „ short

.

[Talps rounded laterally, very short (Europe, N
Africa, Asia Minor, Transcaucasia)

13.
-i

11

spinigera {v)

12

13

14

ciiinaharina

var. punctata

447

Palps salient laterally, curving forwards

1^
(America) ....... cinnaharina

(Palpal article 2 with ventral spur (New Guinea,

\ Queensland) . . . spinigera var. novae-guineae

(Palpal article 2 without spur . . . .15

(Coxa IV with needle-like spur
;
palpal article 3

as broad as 2 (Africa)..... uciculifer

Coxa IV with stouter and more tapering spur

;

palpal article 2 broader than 3 (Asia) . flava

j
Palpal article 3 with dorsal spur, more or less erect 1

7

I „ „ 3 with no such spur . . .21

(Lateral grooves very short (Africa) . . . parmata

I „ ,, fairly long . . . .18

jCornua very strong, as long as basis capituli . 19

I „ moderate . . . . . .20

(Palpal article 2 very long, much longer than 3

\ (India, Ceylon) ..... aculeata 440

'^ Palpal articles 2 and 3 sub-equal (Ceylon) . cuspidata 438

I'Scutum long-oval, finely punctate (Asia, E.

J
Africa, N. S. Wales) bispinosa (v) 427, 433

I

Scutum somewhat truncate po.steriorly, coarsely

[ punctate, a small species (India, Ceylon) . purva 435

380

373

449

411

408

418
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21.

23.

24.

25.

26.

27.

28.

29.

30.

31.

i

Palps pincer-like, article 3 being long and paoe

incurved (Europe) ..... concinna 453

Palps otherwise ...... 22

/Palpal article 2 with several processes at pos-

terior margin (Malaya) .... dentipalpis /iOo

^Palpal article 2 otherwise ..... 23

^Palps only slightly salient laterally, articles 2

-I and 3 sub-equal...... 24

^ Palps strongl)' salient at the base of article 2 . 28

(Trochantal spurs strong; lateral grooves very

short (Cej'lon) ...... turturis

{ Trochantal spurs absent or inconspicuous . . 25

/Scututu with surface irregular, very coarsely

punctate ' (Asia) papuana

IScutum otherwise 26

f Lateral grooves very short
;
palpal article 3 with

-! very strong ventral spine (S. America) . kochi

lOtherwise . 27

/Hypostomc <>
|
6 ; trochantal spurs very slight

J (Formosa, Burma) ..... formosensis 400

[Hypostome 5 ! 5 ; trochantal spurs absent (Japan) japonica (v) 402, 403

Basis capituli with ventral cornua ; hypostome

410

404

413

3 3 (N. and S. America) . leporis-palustris 388

Basis capituli without ventral cornua ; hypostome

with more teeth......
(Scutum markedly elongate ....
I ,, .short-oval ......
(Each palp long and narrow (Australia)

( „ „ conical, article 2 being broad btisally .

^Lateral gi-ooves verj^ short ; tarsi humped (Mada-

1 giiscar)

1 Lateral gi'ooves long ; tarsi tapering (Africa,

[ A.sia, N. S. Wales)

29

30



356 Genus Haeinaphysalts

/"Palpal article 3 recurved to a poiut at postero-

32. - internal angle . . . . . .38
I Palpal article 3 straight along posterior border . 34

/Lateral contour of palp much curved (Africa) Itoodi (v)

33.

34.

35.

I

Lateral contour of palp nearly straight (a very

\ small species, Asia) .....
{Lateral salience of palp projecting almost at a

right angle (small species, Singapore)

Lateral salience a gentle curve, capitulum bell-

shaped .......
(Hypostome 6

|
6 ; tarsi tapering (India)

I „ 4
I

4 ; tarsi humped (Asia)

Jioodi (v)



10.

11

13.

14.

15.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

/Capitulum base with ventral cornua ; hypostome

I

3
I

3 (N. and S. America) .... leporis-pdlnstris

I

Capitulum ba.se normal ; hypostome with more

[ teeth 18

Lateral grooves ver}' long ; hypostome 5 5

(Australia)....... humerosa

1 Lateral grooves half the scutal length ;
hypo-

\ stome 4
j

4 (Asia) ..... luellingtoni

Palpal article 3 as broad or broader than article 2 20

„ ,, 3 distinctly narrower than article 2 21

(•Scutum broader than long; tarsi very long

(Abor Country) ...... uborensis

IScutum cordate ; tarsi moderate (Africa) . . aciculifer

rScutum broadest in front; porose areas large

'. „ ,, „ middle
;
porose areas mode-

23

Palps rounded laterally (Europe, N. Africa, Asia

Minor, Transcaucasia) . . cinnabar

1 Palps with more pronounced lateral salience pro

V curved (America)

[Hypostome 6
\

6 (Europe) .

( „ less than 6
|
6 .

rPalpal article 3 with distinct ventral spur

„ 3 „ no spur or at most a liffht

I point......
jPaljml article 2 widest distally (India)

( „ „ 2 „ basally .

(Scutum cordate, narrowing posteriorly ; tan

humped (Asia)

Scutum sub-circular or with sides sub-para lie

tarsi tapering

Coxa I with long sharp spur (Asia)

„ I ,, slight spur

Basis capituli thrice as broad as long
;
porose

areas far apart .

]
Basis capituli twice as broad as long

;
porose

V areas reniform, closer together (Brazil)

cinnahanna

concinna

24

30

kinneuri

26

cainpanulata

27

cornigera

28

29

koch i

PAGE

390

497

479

398

412

ina var. punctata 381

374

454

397

492

503

414



29.

30.

Key to apecies 359

(Scutum finely- punctate ; cervical grooves page

I
shallow (Africa)...... silacea 416

j Scutum coarsely punctate; cervical grooves

\ deep (Asia) ...... papuana 406

Palps rounded laterally, widest at middle of

article 2 (Asia) fiava 409

]
Palps with strong lateral salience at base of

V article 2 . . . . . . . ."1

(Palpal article 2 with posterior border straight

and horizontal (Africa) .... hoodi (v) 484

Palpal article 2 with posterior border contour

broken (Australia) ..... bancrofti 489

Nymphs.

There are 19 species and varieties of which the Os are known.

j- Palps narrow basally, not salient laterally

\ (Europe, Transcaucasia) .... inermis 365

IPalps salient laterally beyond the basis capituli . 1

jBody verj' elongate and narrow
;
palpal article 2

\ produced backward (Australia) . . htunerosa 497

lOtherwisc........ 2

(Basis capituli with ventral cornua . . .3
( „ „ without ventral cornua . . b

(Basis capituli rectangular (N. and S. America) . leporis-palustris 391

\ „ „ with pointed projecting sides . 4

/'Occurring in Europe, N. Africa, Asia Minor,

Transcaucasia .... cinnaburina var. punctata 382

lOccurring in N. and S. America . . . cinnaburina 375

jPalp with lateral salience slight, articles 2 and 3

sub-equal ....... 6

iPalps with lateral salience marked . . .10
(Cornua very strong (Ceylon) .... cuspidata 439

\ „ inconspicuous . . . .7
(Palpal article 3 longer than 2 (Asia) . . welUngtoni 481

\ „ „ 2 at lejust as long as 3 . . .8

6.
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(Scutum broader than long (Africa) . . . parmata

\ „ sub-circular ...... 9

/Basis capituli .shorter than palps; lateral palpal

salience rounded (Asia) .... papuana

9. -: Basis capituli as long as palps, lateral salience

pointed (Asia, E. Africa, New South Wales) bispinosa

^ or (India, C&y\o\\) parva

fPalp with lateral salience bearing a ventral

10.

11.

12.

14.

retrograde point ....
„ without such a point

Coxal spurs distinct and sharp (Africa)

weak and inconspicuous .

Refer to Figure (Africa, Asia, N. S. Wales)

„ „ „ (New Guinea, Queensland)

spinigera v;

..„ (Trochantal spurs present (Queensland)

I „ ,, absent

Basis capituli with sides i-ounded ; no comu;

(Europe) ......
Basis capituli rectangular; with distinct cornua

_ (Tarsi humped (Madagascar)

I „ otherwise (Africa)

11

13

calcarata

or c. var. houyi^

12

leachi

XT. novae-guineae

hancrofti

14

concinna

15

simplex

hoodi

Larvae.

We know the larvae of 14 species and varieties. All known larvae

have hypostomes with dentition 2
|

2.

(Basis capituli with ventral cornua (America) leporis-palustris

[Basis capituli otherwise 1

rPalps, when joined, forming an obtuse angle

(Africa, Asia, N. S. Wales).... leachi

^ Palps otherwise ...... 2

(Palpal article 2 not protruding laterally (Europe,

Transcaucasia) ...... inennis

Palpal article 2 protruding . . . .3

PAGE

420

406

430

437

443

445

465

450

490

455

458

485

391

465

365

' H. calcarata var. Jioiiyi has a slight ventral spur ou trochanter I which is not

discoverable in the type o.
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(Basis capituli without distinct cornua

I „ „ otherwise ....
(Basis capituli without projecting lateral angles

( „ „ with projecting lateral angles

(Europe, N. Africa, Asia Minor,

Transcaucasia) . cinnabai

or (America)

Basis capituli with posterior border straigh

(Europe) ...
(Asia, E. Africa, N. S. Wales) .

(Africa)

(India, Ceylon)

Basis capituli with posterior border concave

(Asia) . . . .

(Coxa I spinose ......
( „ I with blunt tuberosity (Africa)

Coxae II and III unarmed (Ceylon) .

„ II and III slightly armed

Biisis capituli broader than long (Queensland)

„ „ narrow (Asia)

. 4
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SPECIFIC DESCRIPTIONS

OF VALID SPECIES OF HAEMAPHYSALIS AND OF THEIR
VARIETIES

1. HAEMAPHYSALIS INERMIS Birula, 1895.

Figs. 309-312.

Lit., Synon. and Icon. :

Havmoplii/salix incrmis Birula, 189'), pp. 36IJ, 361, PI. II, Figs. 7-9 (? capituluni,

showiug poio.se areas, anus, coxa I ; evidently drawn from balsaiu-mounted

specimen, therefore misleading) ; Latin de.scription of 9 oi'b'- Neumann,

1901, p. 264
;
give.s French translation of Birula's description. Neumann,

1911a, p. 116; ILsted as a doubtful specie.s.

Haemaphysalig ambigua Neumann, 1901, pp. 262, 263 (not figured) ; the descrip-

tion given by the author agrees in all e-ssentials ; he only refers to the ? i

the description being based on 6 $ probably of French origin, from

E. Simon's collection. Neumann, 1906, p. 217 ; describes a more highly

. chitinized 5 iu which he thought he perceived a trace of eyes (specimen

in British Mu.seum). Bonnet, 1908, p. 260 ; describes the ? in two lines

and states that it [jrobably does not occur in France, being Asiatic ; his

Fig. 30, of the ? capituluni, is bad. Blauchard, 1909, p. 148, Fig. 178 ;

species merely listed and figure reproduced from Bonnet. Neumann, 1911 u,

p. 109, states the species occurs in France.

Male (Fig. 309): Sctitum 2-7xl-9 to l-74xl-24 mm.i, fill rly glossy,

convex, dark, with very many small discrete punctations, rather linearly

' The scutnins of 10 J , collected by Brumpt iu France, measured in ram.

:

2-4 xl-6 a-i xl-6

2-38 X 1-7 2-03 X 1-3.5

2-3 xl-6 2-0 xl-45

2-25 xl-6 2-0 xl-4

2-23x1-55 1-74x1-24
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arranged towards the posterior end, and leaving a few non-punctate

islands, the largest being median and longitudinal ; no cervical or

lateral (jrooves ; festoons short and ill-defined. Capitulum very small,

and departing widely from the form normal to Haemaphysalis ; base

rectangular, with rounded angles, broader than long, deeply pitted on

its dorsal surfoce
;

palps clavate ; article 1 easily visible dorsally

;

articles 2 and 3 not clearly separated, not salient at the base, broadest

Fig. 309. //. inerniis i (N. 739 rf). Dorsum, and more highly magnified detail of

capitalum and legs. Specimen found on fox at Surnabad, Transcaucasia, 1903, by

Dr E. Dschunkowsky. Original, N.C. del.

towards the distal end ; hypostome 2
\

2. Venter: genital orifice between

coxae II : spiracle very large, elongate, tapering only slightly. J^egs

fairly lung and strong ; all the coxae with a single short pointed spur,

internal on coxae I and IV, median on coxae II and III; trochanter I

very large, with broad, blunt dorsal retrograde spur; tarsus IV swollen

in the middle and tapering gradually; pad short.
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Female (Fig. 310) : Scutum broader than long or the reverse,

1'24 to 0'9 mm. long', with rather sinuous contour; punctations

numerous, uniform, discrete ; cervical grooves far apart, shallow and

inconspicuous. Dorsal surface of body closely and finely punctate

;

festoons distinct when unfed. Capitidum departing widely, as in the

cf, from the normal Haevtajihysalis form ; the base sub-rectangular but

rather salient postero-laterally ; no cornua
;

porose areas very large,

deep, circular, separated by their diameter, a triangular pit in the

posterior part of their interval. Palps as in J' , but longer. Hypostome

3
I

3. Venter : vulva between coxae III ; spiracles large, short comma-
shaped ; anal grooves ogival. Legs as in J".

••
y^ (i\-j:>

Fig. 310. H. inermh ? (N. 788). Scutum and eapitiilum in dorsal and ventral aspects,

coxae with trochanters, spiracle and tarsus IV. Same origin as <f in Fig. 309.

Original, N. C. del.

' The soutums of 19 ? , collected by Brtimpt in France, measured in mm. :

The bodies of 3 unfed ? (marked * iu

the adjoining scutum-measurements)

measured respectively in mm. :

2-32 X 1-8

2-5 xl-85

2-57 X 1-8

1-24 X 10
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Nymph (Fig. 311): Body dark brown, broad, with large deep

punctations, uniforml}' distributed ; sharply defined median groove and

festoons ; about TG x 13 mm., when unfed, attaining about 2o x 2"1 mm.
when replete. Scutum about 0"44 x 0'65 mm.', cordate, with slight

emargination, strongi}- shagreened in texture ; cervical grooves well-

marked to the posterior border. Capitulum : base fairly long, without

cornua but projecting laterally at its posterior border in rounded

Fig. 311. H. inermis o (N. 2762). Scutum, capitulum in dorsal and ventral aspects,

coxae, spiracle and tarsus IV. Specimen from France, received fi'om Dr Brumpt, lull.

Oripinal, N. C. del.

prominences. Palps massive, rounded externally, widest at the base of

article 3. Hypostome relativeh' long and narrow, lanceolate, dentition

2
I

2. Venter : spiracle ovate, the narrow end directed dorsally. Lerjs

:

coxae with short blunt spurs in the normal position ; the dorsal retro-

grade spur on trochanter I short and raunded ; tareus IV tapering

gradually
;
pad medium.

Larva (Fig. 312): Bwli/ broad, with a few scattered punctations

and long, sharply defined festoons ; about 0'9 x 0"8 mm., when unfed
;

The scutums and bodies of

Scutum
0-47 X 0-0.5

0-4.5 X 0-60

0-44 X 0-65

0-43 X 0-66

0-43 X 0-00

) o, collected by Brumpt, measured in mm.

:

Body
2-5 x2-l gorged

1-3 xiri unfed

1-45 X 1-2

1-6 xl-36 „

1-6 xl-3
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attaining about TSx 1"3 mm. when replete. Scutum about 0"3xO"4.5 mm.',

like that of the o, but with shallow, more parallel cervical grooves.

Gapitulum : base without cornua or lateral projections, its antero-lateral

edges rounded. Palps as in the o, except that articles 2 and 3 appear

fused. Hypostome and Legs as in the o.

Our description of this species is based on the examination of many
.specimens chiefly derived from France (vide infra). The type of the

$ is in Birula's collection, Petrograd, tho.se of the </, O and L are

Fig. 312. H. inermis larva (N. 2757 a). Scutum, capitulum in dorsal and ventral aspects,

coxae and tarsus III. Specimen raised by Dr Brumpt. Original, N. C. del.

in Cambridge (N. 789, 2762, 2757 a), the latter stages not having

hitherto been described. The species is so remarkable that Neumann
(1901, p. 263) stated that he would have referred it to Apunonima were

ti not for the resemblance to Haemaphysalis in the leg structure.

Geographical Distribution and Hosts.

Caucasia : We are indebted to Prof A. Birula for (N. 1226) a %

received XI. 1910. Birula (1895, p. 360) founded the species on

1 % supposedly derived fi-om the Caucasus, the host not being recorded.

Transcaucasia : We have examined many specimens collected at

Surnabad by Dr E. Dschunkowsky who kindly allowed us to retain

(N. 781) 6 ? found on cattle, and (N. 788, 789) 3 c/"
1 ? found on fox in

' The scutums and bodies of 4 L, collected by Brumpt measured in mm. :

Scutum Body
0-3 xO-47 0-9 xO-8 unfed

0-3 xO-45 0-86x0-8

0-3 X 0-43 1-8 X 1-3 gorged

0-28x0-42 0-85x0-73 unfed
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company with //. cinmtbarina var. punctata and Boophilus. France :

Neumann (1901, p. 2C2) appears to have been the firet to record the

species from France, describing it under the name of H. amhigua, of

which 6 % were collected in 1894 by E. Simon. Neumaim has pre-

sented us with a co-type (N. 2881). Dr E. Brumpt has sent us his

unpublished records relating to the occurrence of the tick on deer, on

which he found adults on 13 occasions (9 times with H. condnna and

once with H. cinnabai'ina var. puncttita) at Fontainebleaii, D^pt. Seine-

et-Marne, and in the Depts. Vienne and Indre in Western and Central

France respectively. We have examined all pf Brumpt's material,

including specimens which he raised in the laboratory, and he has

allowed us to retain numerous examples of all stages (N. 1525-1528,

2752, 2753, 2756-2759, 2762) : further particulars regarding them will

be found in the Section on Biology. [Japan : Neumann (1906, p. 217)

records 1 J from Naemorhaedus crispus Temm., found in company with

Ixodes and Haemaphysalis spp.']

See further under Section on Biology (p. 545). The biology of the

species is remarkable.

Haemaphysalis inermis var. aponommoides
Warburton, 1913.

Fig. 81:}.

Lit. and Icon. : Wiirburton, vii. 1913, pp. 1-28-130, Fig. 8 (reprod\iced).

Male : unknown.

Female (Fig. 31-3): Scutum: broader than long, 1x14 mm.,

broadest at the anterior third, and much more narrowed posteriorly

than in the type
;
glossy, but with numerous di.screte, medium-sized

punctations ; cervical grooves broad sub-parallel tracts without any

initial pits ; emargination slight. Ctipitidum : even more Aponomvia-

like than in the type ; base bluntly salient at the sides, almost

destitute of cornua
;
porose areas large sub-circular, bounded ex-

ternally and anteriorly by sub-rectilinear ridges, the interval about

equal to their diameter; palps long and narrow, their outer border

straight and not convex as in the type ; article 1 well visible ; articles

2 and 3 not distinctly separated, article 2 corrugated dorsally, and

without any trace of lateral salience. Hypostome spatulate, dentition

' Probably //. inermis var. ayonommoidrs, q. v.
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3
I

3. Venter: spiracle short comma-shaped, the narrow end postero-dorsal

;

anal grooves semicircular. Ler/s: as in the type ; coxa I without definite

spur, but with its internal end truncated and the corners slightly

Fig. 313. H. inermis var. ajwnommoides ? . Capitulum and scutum, profile of right palp,

coxae, spiracle and anus with anal grooves. (N. C. del.) Warburton, 1913, Fig. 8.

protuberant ; coxae II-IV with a slight protuberance in the middle

of the posterior border ; tarsus IV rather long and tapering (as in

H. howletti $, see Fig. 434).

Described fi-om (N. 1566) 23 % taken from a Himalayan Zebu

(Bibos sp.) at Belgachia, Calcutta, India, ill. 1912, in company with

Booplnlus australis, by Col. F. Raymond, F.R.C.V.S. We have since

determined (Berlin Mus. 173) 1 $ found on a horse at Fukoka, Japan.

Types in Cambridge ; we have presented co-types to the Berlin

Museum and to Prof Neumann's collection in Toulouse.

H. inermis Birula, 1895, has hitherto been considered the most

aberrant form of Haemaphysalis, and its attribution to that genus

would be extremely doubtful were it not for such intermediate forms

as H. warbartoni Nuttall, 1912. The present variety still further

departs from the normal Haemaphysalis type, and still more closely

approaches Aponomma. The genus Haemaphysalis and sub-genus

Aponomma have normally little in common, except the negative

characteristics of the absence of eyes and anal plates, and we should
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not have expected any question to arise as to which of them a newly

discovered forni belonged. Yet a grave question does arise in the

present case, and though we judge the tick here described to be a

Haemaphysalis, its resemblances to an Aponomina are more than

superiicial. It possesses one Haemaphysalis characteristic never found

in Aponumma—the blade-like dorsal retrograde spur on trochanter

1. Moreover, it is found on a mammal, whereas Aponomma is

essentially parasitic on reptiles. The long palps need not trouble

us much, as we know of several species of Haemaphysalis almost

equally aberrant in this respect' ; and, though the palps are long

and very Aponomma-\\ke when viewed dorsally, they do not recall that

genus when viewed in profile (see Fig. 313). The Aponomma-\\ke

shape of the scutum, also, is of little importance, for there is a great

range of scutal design in Haemaphysalis. It must be admitted,

however, that not only the dentition (3
j
3) but the whole appearance

of the hypostome is more like that found in Aponomma than in

Haemaphysalis, and that coxa I, though not distinctly bifid, displays a

tendency in that direction.

2. HAEMAPHYSALIS WARBURTONI Nuttall, 1912.

Figs. 314, 315.

Lit. and Icon. : Nuttall, 1912, pp. 55-57, Figs. 5, 6 (reproduced).

Male (Fig. 314) : Scutum 25 x 18 to 2*3 x 16 mm.=, narrow in

front, broadest on a line with the spiracles ; cervical grooves short, con-

vergent pits ; lateral grooves include two festoons and extend forwards

to I the body-length
;
posteriorly a median groove and two lateral

depressions, two longitudinal grooves anterior to the latter extending

forward to ^ the length ; festoons short
;
punctations few, incon-

spicuous. Capitulum : 0'4 to O'o mm. long, base sub-rectangular, with

concave dorsal ridge connecting stout, somewhat convergent cornua

' See H. warbuiloni (Fig. 314), leporh-paluatris (Fig. 326), acuUata (Fig. 371),

uiellingtoni (Fig. 417), humerosa (Fig. 436).

' Five i gave the following measurements in mm. :

Capitulum
Scutum (length, measured dorsally)

2-5 X 1-8 0-5

2-4 X 1-7 0-5

2-4 X 1-7 0-6

2-4 X 1-6 0-6

•2-3 X 1-6 0-4
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having rounded points ; the base bulges ventrally
;
palps longer than

broad, being broadest at the distal end of article 2, which is about ^

longer than article 3 ; hypostome broad, 4 ! 4, with corona followed

by 8 distinct teeth per file. Venter: genital orifice between coxae II
;

spiracle longer than broad, with recurved dorsal margin. Legs short,

Fig. 314. Hapmaphysalis warbvrtoni, <J . Capitulum in dorsal and ventral aspects,

scutnm, spiracle, trochanter I seen from in front (and, attached to body, from above),

coxae, tarsus IV. (G. H. F. N. and E. W. del.) Nuttall, 1912, Fig. -5.

stout ; coxae I-IV each bearing a stout spur, longest on coxa 1\ and

concave externally ; trochanter I with a very large dorsal blade ; tarsi

remarkable, the distal portion bulging dorsally and ventrally, tapering

rapidly, bearing a spur
;
pad half as long as the claws.

Female (Fig. 315) : Body, unfed, 2'3 mm. long' with marginal groove

including the second festoon and almost attaining the scutum. Scutttm :

' None of the ?
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1'6 X 1-2 to 1-2 X 16 nun., cordiforni, cervical grooves not attaining the

posterior bolder, postero-iateral bt)rder almost straight, few incon-

spicuous punctations. Capitulum : 8 to 0'9 nun. long, base broader

than long, with sides angular, the antero-lateral borders converging,

dorsal ridge concave, wavy, connecting short stout cornua
;
porose areas

long-oval, converging anteriorly, far apart, in some specimens separated

by a median depression ; viewed ventrally the base bulges markedly.

Palps atypical, very long, with article 1 distinctly visible dorsally, article

2 about twice as long as 3, the palps being broadest where articles

2-3 join. Hypostome broadly spatulate, 4 14 or 5 1 5, with emarginate

Fig. 315. Haemaphysiilis warburtoni S . Capitulum in dorsal and ventral aspects,

scutum, coxae, spiracle and tarsus IV. (G. H.F.N, and E.W. del.) Nuttall, 1912,

Fig. G.

corona, about 10 distinct teeth per file. Venter : vulva between

coxae II when \infed, facing second intercoxal spaces when replete

;

spiracle as long as broad, somewhat angular, with slightly marked

postero-dorsal angle. Legs resembling those of the ^, the spur on

coxa IV less developed.

Described from (N. 1400) 5 (/" and 9 $ taken from Serow goat,

at Wen-chwan-hsien, near Si-ho-hsien, China, and purchased, Vil. 1911,

from Mr T. V. Sherrin, Taxidermist, Hampton. We have since
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received (N. 2914 c), 1 </ taken from cattle at Taihoku, Formosa,

16. VII. 1909, coll. Dr M. Miyajima, and have determined (Berlin

Mus. 160) 1 $ from Tscholesmantal, Altai Mts., Western Siberia,

10. IX. 1907, coll. C. Wache and Dr Biedermann.

Types in Cambridge ; we have presented co-types to Neumann's

collection, Toulouse.

3. HAEMAPHYSALIS CINNABARINA Koch, 1844.

Figs. 316-320.

Lit., Icon, and Synon. :

Eaemaphysalis cinnaharina C. L. Koch, 1844, p. 237 ; 1847, p. 12.3, PI. XXVI,
Fig. 97, ?. Wlien in Berlin in 1909, one of us (G. H. F. N.) examined and

drew the unique type from Brazil, and, after consultation with the late

Prof Donitz, concluded that it was closely allied if not identical with

H. punctata Canestrini and Fanzago. We have since been able, however, to

identify it with the American form known as H. chordeilis (Packard) which

therefore falls into synonymy. Koch spelt the name correctly at first (1844),

but later (1847) misspelt it cinnaberina, doubtless having in mind the German
word " Zinnober " ; the original spelling has not been followed by other

authors hitherto'. The body of the type specimen is still red, like cinnabar.

Koch's original (coloured) figure is scarcely recognisable as that of a Haema-
physalis.

Haemaphymlis sanguinolenta C. L. Koch, 1844, p. 237 ; 1847, p. 124, PI. XXVII,
Fig. 98, 5 . The coloured figure is poor, the scutimi too elongated. NuttaU

examined the unique type in the Berlin Museum in 1909, and identified

it with H. cinnaharina ; the scutum is slightly more elongate than in the

type. The specimen came likewise from Brazil.

Ixodes chordeilis Packard, 1 869, p. 67.

Baemaphygalis punctata var. cinnahemia (Koch) Neumann, 1905, p. 237.

Haemaphysalii punctata mnnaberina (Koch) Neumann, 1911 a, p. 108.

Haemaphysalis chordeilis (Packard) in Banks, 1908, p. 34, PI. IV, Fig. 11

(describes the $ ; figures capitulum and scutum, coxae I and IV, tarsus IV,

spiracle ; he studied the types). Banks, 1908, p. 54 (listed). Hunter and

Hooker, 1907, p. 53 (casual mention). Hooker, 1909, p. 423, brief reference

to distribution.

^'Haemaphysalis chordeilis Banks, 1908," only listed by Blanchard, 1909, p. 148.

Haemaphysalis chordeilis (Packard) listed as a doubtful species by Neumann,

1911 a, p. 115.

'' Haemaphysalis chordeilis Packard," Hadley, 1909, p. 606 ; recorded as kiUing

turkeys in Vermont. Hunter and Bishopp, 1911, p. 229. Bishopp, 1911,

pp. 207-208, describes ^ (not figured) and raised the species. Hooker,

Bishopp, and Wood, 1912, pp. 97-102, PI. VII, Figs. 7-10 {$ dorsum

' Neumann, 1897, p. 331 and other authors.
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and venter ; o replete, dorsvuii and venter ; all stages described, hosts

distribution, biology).

Haemapki/salis punctata Canestrini and Fanzago, in Hadwen, 1912, p. 98.

Not Haemapki/mlh leporis-palusiris (Packard), as stivted by Neumann, 1897,

p. 343.

Male (Fig. S16): Scutum: l-.*) x 1-3 to 27 x lo mm., elongate,

strongly and irregularly punctate, the punctations being coarse and

often conHucnt in the middle region ; cervical grooves very short, well

marked ; lateral grooves very long and deep, including three festoons
;

festoons short ; dorsal, median and postero-lateral grooves are present,

Fig. 316. H. cinnabarinii J . Diirsum, ventral aspect of caiiitiiluin, coxae with tro-

chanters, spiracle and tarsus IV. (Specimen, N. 2452, raised in Cambridge, parents

from cattle, Winnipeg, Canada.) Original, N. C. and E.W. del.

recalling tho.se of Rhipicephalus. Capitulmn : base not much broader

than long, punctate, with strong cornua
;
palps massive ; article 2 slightly

salient laterally ; no dorsal spines ; a slight ventral retrograde point

under article 3 at its inner angle; hypostome: dentition 4
j
4 to 5

|
5

;

very small sharp teeth without any median interval. Venter : spiracle

large, short, comma-shaped. Legs : coxal spurs strong, longest on coxa

IV ; tarsus IV short, tapering rather abruptly.
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Female (Figs. 317, 318): Scutum: 0-9 x 09 to 1-6 x 1-2 mm.,

usually distinctly longer than broad, broadest near the anterior border,

punctations coarse ; cervical grooves deep and converging to the middle

Fig. 317. H. cinnaharina ? . Scutum, capitulum in dorsal and ventral aspects, coxae

with trochanters, spiracle and tarsus IV. (Same source as <r in Fig. 316.) Original,

N.C. del.

Fig. 318. H. cinnaharina ? . Scutum and capitulum in dorsal aspect (N. 2833, received

from Mr F. C. Bishopp, Victoria, Texas). Original, N. C. del.

of the scutum, then shallower and diverging. Capitulimi : base twice

as broad as long ; cornua very slight and blunt
;
porose areas large,

almost reaching the posterior border, not always definite, except whei-e
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bounded hy the lateral ridge ; but in some specimens distinctly oval,

converging in front; palps and hypostome as in the (/. Venter:

spiracle large, sub-circular, with distinct dorsal process. Legs: as in

the J", except that the spur on coxa IV is short. (Replete specimens

may attain 9 x 66 mm., according to Hooker, Bi.shopp and Wood.)

Nymph (Fig. 319): Scutum: 062 x 06 to 045 x 0o5 mm., variable,

generally cordate, with few punctations and well-marked cervical

grooves. Capitulum : base hexagonal, mth lateral angles, and with

ventral cornua
;

palps recalling those of the adult ; dentition of

Fig. 319. H. cinnabarina, nymph. Capitulum in dorsal and ventral aspects, scutum

(variations in shape indicated by second contour), coxae with trochanters, spiracle,

tarsus IV. (Same source as <? in Fig. 316.) Original, N. C. del.

hypostome 2
|
2, about 8 teeth per file. Venter : spiracle ovoid, with

distinct dorsal process. Legs : as in the J , with coxal spurs unusually

well-marked for a nymph.

Larva (Fig. 320): Scutum: 0-24 x OS to 0-21 x 026 mm., cordate

broader than long ; cervical grooves fairly distinct, parallel. Capitulum:

base with lateral angles and with distinct ventral cornua
;
palps with

slight lateral salience ; hypostome : dentition 2
|
2, about 7 teeth per

file. Legs : coxa I with slight spur, coxa II flanged, coxa III unarmed
;

tarsus III tapering.

Our description is from specimens reared in Cambridge, being

the progeny of (N. 2452) 2^s, from cattle, Winnipeg, Canada, collected

by Mr J. R. N. Harrison. It is evident, however, from other specimens

since received from Mr F. C. Bishopp (N. 2833, 2834, 2 ^ 2 ?, from

Sturnella magna, Victoria, Texas, 1909), that well-developed and
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strongly chitinised individuals may depart rather widely from the

description here given, the tendency in such specimens being towards

elongation. The larger measurements we give relate to the specimens

Fig. 320. U. cinnabarina, larva. Capitulum in dorsal and ventral aspects, scutum,

coxae, tarsus III. (Same source as j in Fig. 316.) Original, N.C. del.

received from Mr Bishopp, see Fig. 318 showing the long scutum of

the ?.

Type, a dried %, from Brazil, in the Berlin Museum. The types

(2 $ ) of Packard's H. chordeilis are in the Museum of Comparative

Zoology, Harvard University, Cambridge, Mass., where they were

examined by N. Banks
; ^ in Bishopp's collection, o and L in

our collection.

Geographical Distribution and Hosts.

H. cinnabarina appears to be widely distributed on the continent of

North America. The specimens we raised in Cambridge (N. 2452)

were derived from replete females found on cattle in Winnipeg,

Canada, ix. 1913, by J. R. N. Harrison ; similar specimens (N. 934)

were found by Dr S. Hadwen, XI. 1909 (same host and place). We
have furthermore received (N. 3023) /s ?s from cattle, Ashern,

Manitoba, 17. ix. 1914, J. R. N. Harrison coll.; (N. 3026) 2^ 2% from

cattle, Stonewall, Manitoba, 14. ix. 1911, J. D. Ross coll. and (N. 3027)

a cT found attached to the arm of a man, at Kamloops, British Columbia,

IX. 1914, both lots having been presented by Dr S. Hadwen. Packard's

types (two replete %s) were found on the night-hawk {Chordeiles

popetue), at Milton, Massachusetts. Banks (1908, p. 34) records 1 ?

from a turkey, Taftsville, Vermont. Hadley (1909, p. 606) states that

in June, 1909, this tick was observed on two farms at Norwich, Vermont,
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in Miiy, where it killed off 40 out of 40 young turkeyfs before the ticks

were finally destroyed b}' hand-picking. Man}' immature and adult

ticks, the latter to the number of 70-80 per bini, were found attached

chiefly to the birds' necks ; the ticks were determined by Banks.

Hooker, Bishopp and Wood (1912, pp. 97-102) state that the tick

chieHy infests ground-inhabiting birds, the immature stages usually

occurring on the top of the birds' heads, around the eyes and ears,

and at times beneath the bill. It is often found together with

U. leporis-palitstris. Other hosts are the meadow-lark, jackdaw, red-

winr/ed blackbird, marsh-ha2vk. In Texas the meadow-lark is chiefly

infested : Hunter (vi. 1909, p. 252), with J. D. Mitchell, found what

appeared to be the O and i on a quail {Colrmis Virginian ws) at

Brownsville, in the autumn of 1907, and o and L (also L skins)

were found on the heads of quails and larks (Sturnella magna neglecta)

at D'Hannis (an adult which developed fi-om a replete O was identified

asH. chordeilishy N. Banks). From 12 quails dropped into bags after

being shot in Victoria County in December, 1907, Mitchell reports that

over 500 ticks were collected: "that there were 1000 ticks upon the 12

quail would be a conservative estimate." The author adds that some

of these ticks may have been H. leporis-palustris. We have received

specimens (N. 2833, 2834) from the meadoiu-lark {Sturnella magna),

Victoria, Texas, 1909, pre.sented by Mr F. C. Bishopp. Bishopp

(VI. 1911, p. 208) states that J. D. Mitchell found the tick three

times on meadow-larks in Victoria County, Texas : 1 j/' on 23. III.

1910; 1 c/- 4 ? on 12. XI. 1911; o J' i o 23 L on 25. xi. 1911.

In the autumn, nearly all the ground-feeding birds are infested with

the o and L as observed by Mitchell in Victoria Count}', and at Grand

Cane, Louisiana and in Quincy and Hawthorne, Florida. Hooker

(1909, p. 423) states that the tick occurs also in the State of New
York ; we have received (N. 2737) 1 ? from ruffed grouse, Catskill

Mts., VIII. 1909, presented by Dr L. O. Howard.

As previously stated, Koch's type % came from Brazil.

Remarks regarding H. cinnabarina, " H. punctata"

and " H. chordeilis."

It was only after having described and drawn the forms known
commonly as H. punctata in the Old World and H. chordeilis in the

New that we became convinced that their differences were merely

varietal. This conclusion, together with the undoubted priority of the
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name cinnabarina, has forced upon us a change of nomenclature which

we only adopt with reluctance in view of the large amount of literature

connected with the name H. punctata. The specimens of " H. chordeilis
"

to which we first had access did not, in their general facies, strongly

recall "H. punctata," though when examined point by point their

differences were unimportant.

Koch's type of //. cinnabarina is a dried specimen not well preserved,

and it was with some hesitation that we admitted its identity with

^'H. punctata." This hesitation is explained as soon as it is recognised

that there are two varieties of the species, and that the type specimen,

which came from Brazil, belongs to the American vaiiety. The

American form thus necessarily becomes the type variety. Under the

circumstances we have thought it better to depart from our usual

procedure in dealing with a variety, and instead of merely indicating

the points which distinguish it from the type form, we have allowed to

stand the full description we had prepared of H. punctata—now

H. cinnabarina var. j)unctata—when we believed "H. chordeilis" to be

generically distinct.

Varietal Differences : The main differences between H. cinnabarina

and H. cinnabarina var. punctata will be seen at a glance by reference

to the figures. In the type the body of the (/ is broader, the dorsal

furrows more distinct, palpal article 2 more protruding, the spur on

coxa IV straighter. In the $ palpal article 2 has a more sharply

protruding external angle. In the O and L the differences are slight.

Haemaphysalis cinnabarina var. punctata

(Canestrini & Fanzago, 1877).

Plates VIII-XI and Text-figs. 321-.S24.

Lit., Icon, and Synon.

:

Haemaphysalis punctata Caiiastrini rtiid Fanzago, 1877, p. 121 (reprint) and

1877-1878, p. 189. The original description refers only to the J and ? and

is so brief that it would be impossible to recognise the species by it. 1890.

Canestrini, pp. .')2.3, u2r), PI. XLI, Figs. 6 and 6a, gives a fairly accurate

description, especially of the $ ; the figures of the (J venter and capitulum

are inaccurate but show the main characters. All the points in his

description, except a few measurements, are included in Xenmann, 1907,

pp. .327-330. 1891. Herlese, fasc. 58, PI. X, gives an inaccurate coMured

figure of the ^, also poor figures of the jj venter, capitulum, palp, spiracle

and of the 9 dorsum venter and spiracle. 1895. Pocock, p. 326, records
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it in England. Raillict, ji. 714 ; brief mention. 1897. Neumann, p. 237,

Figs. 1, 2 gives the first goiid de.sciiption, the illustratiim.s, however, only

relate to the hypo-stome {^ ) and digit (<J 9 ). 1905. Nuttall, Cooper and

Smedlcy, pp. 439-441, give a descriiition of the Imccal apparatus. CooiHjr,

pp. 3, 4, de.scrihe.s 19 aecompanying photomicrographs of all stages showing

details of the mouthparts, microscopic section.s, etc., which served to illustrate

the foregoing paper l>y NuttiiU, Cooj^r and Smedley. Lahille, p. 44 ; merely

lists the species. 1906. Wieler, p. 421, PI. X, Figs. 31, 32 (photographs)

;

descrilies all stages briefly and records it on sheep and hedgehog in England.

The figures of the
<;J

and J show the general character. He gives some

accurate nieivsurements. 1907. Coward, p. 323 ; states that Oldham
found it at Dungeness in England. Diinitz, p. 71 : quotes Neumann.

1908. r.oiinet, p. 2(31 : poor description, conden.sed from Neumann, 1897
;

his Fig. 29 of ? capitulum is original but bad. Nuttall (VII), pp. 16-18

and (VIII), pp. 398-399, describes and figures the process of oviposition.

Nuttall, Coojier and Robinson, pp. 152-181, Pis. XII-XVI, Text-Figs. 1-9
;

give the biology, synonymy, iconography, distribution and a full illustrated

account of the external structures of all stages together with a bibliography

to 1908 inclusive. Nuttall (IX), pp. 514, 522; biologj- and part played in

dise;use transmission. Nuttall, Cooper and Robinson (X), pp. 238-242,

PI. XVIII, Text-Fig. 1 ; describe and illustrate the structure of Haller's

organ. Nutt^ill, Cooper, and Robinson (XII), pp. 347-351, Pis. XXII,

XXIII ; de.scribe and figure the structure of the spiracle. Stockman

(VIII), reprint, p. 8, records the species on cattle and sheep and demon-

strates by experiment that it may convey piroplasmosis (redwater) to

cattle. 1909. Blanchard, ])p. 154-157, Figs. 192-194, gives some more

recent data regarding distribution ; his figures are taken from Bonnet

and Neumann, q.v. Rohr, p. 142; quotes Neumann. 1911. Knuth,

reprint 12 pp., illustrated by figures taken from Nuttall, Cooper and

Robinson, q.v. ; records its presence on cattle in Northern Germany.

Nuttall (X), p. 180, illustrates its type of parasitism graphically. Stockman,

I)p.
23-32 ; account of the biology. YakimofF and Kohl-Yakimoft', ji. 418

;

record occurrence in Gouv. Cherson, Russia, and in Caucasia. 1912.

Eysell, Figs. 5, 6 ; buccal apparatus, copied from Nuttall, Cooper and

Robinson, q.v.

—

-1913. Nuttiill (IV), pp. 99-105 ; full account of the

biology (incorjHjrated in our text). Pattoii and Cragg, p. 630 ; description

translated from Neumann 1911, q.v.
; p. 648 brief reference to Nuttall and

Stockman's experiments.

Haemnphyfaiii sulcata Koch, in Canestrini and Fanzago, 1877, p. 120, may well

be included here, although doubtfully, the description being somewhat vague.

Berlese, 1889, fasc. Lv, N. 1 describes it. Berlese, 1891, fasc. lv, PI. I,

figures a replete o inaccurately, the cajjitulum shows the chelicerae situated

ventrally.

Rhipicephalus ex]x>xiticius L. Koch, 1877 6, pp. 196-198, certainly iigrees very

closely in its description with that of H. cinnalxirina ; the author gives

no figure. We agree with Neumann, 1897, p. 327, in condemning the

species.
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Haemaphysalis rhinolophi Canestrini and Fauzago, 1877, p. 189 ; Canestrini,

1890, p. 526 ; Neuwann, 1897, p. 332. According to Neumann this is a

good species distinguishable from //. punctata through having a non-

punctate scutum. One of us (G. H. F. N.), in 1910, examined the only

existing type specimen through the courtesy of Prof. Carazzi of the Zoo-

logical Institute, Padua, a ? without capitulum and anterior third of the

body and with only three legs remaining. The .specimen proved to be

only a poorly chitini.sed //. cinnabarina var. punctata.

Haamaphysalis punctata punctata Canestrini and Fanzago in Neumann, 1911a,

pp. 107-108, Figs. 50, 52. The figures show the <^ in dorsal and ventral

aspects, the palp seen ventrally.

Haonaphysalis crassa WBuThwrtow, 1908, pp. 516-517, Fig. 8 (reproduced); see

discussion in our text.

Not Psetidixudes hohattis{¥shncma) in Haller, 1882, p. 311, PI. V, Fig. 5

(cJ capitulum) as stated by Canestrini, 1890, pp. 48.3, 526, who includes it

in his synonymy of .ff. /)ii«ctote ; Neumann, 1897, p. 360, appears justified

in referring the tick to the synonymy of Dermacentor reticulatus (Fabiycius

1794).

Male (Text fig. 321, Plates IX, X', Figs. 3, 4; XI, Figs. 2, 5, 6):

Scutum : elongate, narrowed in front ; size variable, averaging about

3x2 mm. but ranging from 3'3 x 2'0 down to 2'4 x 15 mm.=; colour

usually dark brown ; cervical grooves rather short, concave externally
;

lateral grooves very ' long, beginning at the level of legs II, and

including from one to three festoons
;
punctations very numerous and

small over the whole surface, some of them confluent ; two lateral

furrows (in ungorged specimens), sometimes resolved into a series

of shallow pits, and often connected posteriorly by three shallow pits

in front of the festoons ; festoons short and ill-defined ; emargination

deep and abrupt. Capitulum small ; base rectangular, about twice

as broad as long, punctate ; cornua short and blunt
;
palps short,

the lateral salience slight, not angular, but rounded ; article 1 hardly

visible ; article 2 massive, and longer than article 3 ; the inner contour

of articles 2 and 3 rectilinear, and their dorsal surface somewhat

corrugated ; no dorsal spurs, but a strong ventral retrograde spur under

article 3 ; hypostome 5
j

5 (with sometimes an extra pair of files for

part of the length). Venter : spiracles large, elongate, with blunt dorsal

process ; anal grooves very slightly ogival. Legs strong, coxa I short,

with blunt internal spur ; coxae II and III with a blunt spur in

' For description of Plates see p. ix.

2 Variation determined on over GO S collected in England and Schleswig-Holstein,

or raised in Caiubriilge. The proportion of length to width varies, thus the scutum may
measure 3-0 x 1-8, 2-95 x 1-7, 2-9 x 1-8, 2-9 x 1-B, 2-6 x 1-4, 2-4 x 1-5 mm., etc.
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the middle of the posterior border ; a long, strong, sh.arjj, inwardly

curved spur on coxa IV, as long as the article itself (see note on

Fig. 321. H. cinnaharina var. punetata <J . Dorsum, part of venter, spiracle and tarsus

IV. Specimen (N. 2708) from Germany. Original, G. H. F. N. del.

Tr.insfatic;usian forms, p. 3iS-l) ; trochantal spurs faintly indicalcd

;

t;ii-su.s IV, small and tapering
;

i)a<ls short.

Female (Te.xt figs. 322, 323 ; Plates IX ; X, Figs. 1, 2 ; XI, Figs. 1, 4)

:

Body, when unfed, measures 2"7 to 3'2 X 1"8 to 2 mm., attaining, when

fully gorged, 13 x 8 mm. Scutum about 1'3 x 1'2 mm., ranging from

I'-l- X r2 down to r25 x 1 mm.', sub-cordate, but the evenness of the

contour usually broken by slight postero- lateral angles; cervical

grooves well-marked for about two-thirds of the scutal length

;

punctations medium, irregular, not very numerous. Capitulum : b;ise

rectangular, nearly thrice as broad as long, without cornua
;
j)orose

areas large, rather indefinite, far apart, with a slight depression in

the interval
;

palps with lateral salience more angular and more

posterior than in the (/, and with shorter spur under article 3;

hypostome more spatulate than in the J', with similar dentition,

ordinarily 5
' 5, but frequently 6 6. Venter : spiracle rounded, with

' As in the rj , the proportions vary. The range, determined on about -50 ? , varied

being 1-4 X 1-2, 1-3 x 1-2, 1-3 x 1, 1-25 x 1-1 mm., etc. Nuttall, Cooper and Robinson (1908,

p. 1.57) record the length as 1-08-1-37, the breadth as 1-05-1 -31 mm.

N. I. 25
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short dorsal process and large macula ; anal grooves slightly ogival.

Legs : coxae I-III armed as in the J", but the spur on coxa IV is only

represented by a spur somewhat stronger than on coxa III.

Fig. 322. Fig. 323.

Fig. 322. H. cinnabarina var. punchita ? . Dorsum, coxae, spiracle and tarsus IV.

Specimen (N. 2706) from Germany. Original, G. H. F. N. del.

Fig. 323. H. cinnabarina var. punctata ? . Capitulum and scutum, spiracle and tarsus

IV. Warburton 1908, Fig. 8. Sketch of H. crassa Warb. Specimen from Transcaucasia

with unusually rugose scutum.

Nymph (Text fig. 324 ; Plates IX ; X, Figs. 5, 6) : Body : 1-32 x 0-85

to 1'26 X 08 mm. Scutum : 0'37 x 0"4 up to 0'55 x 0'57 ram.', as broad

as long or broader than long ; like that of the ^ but less angular and

appearing broader in proportion to its length, with very faint punctations

;

cervical grooves long, broad, sub-parallel. Capitulum : base hexagonal

dorsally, the sides being produced to sharp lateral points \ ventral cornua

but no dorsal cornua ; hypostome 2
j
2 ;

palps like those of the $ but

with article 2 more sharply recurved at its lateral angle and less clearly

' The scutums of .5 O raised in Cambridge (N. 278(t) measured in mm.

:

0-57 X 0-57 0-5 X 0-53

0-53X0-.53 0-5 X 0-51

0-5 xO-54
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marked off t'roiii article 3. Venter : spiracle sub-circular. Leys as in

the $ , except for the tarsi (see Figs.). When gorged, the nymph may
attain a length of 3 mm.

Larva (Plates VIII ; X, Figs. 7, 8 ; XI, Fig. 3) : Body, when unfed,

measures about 0'56 x 0'45 mm., when fully gorged the larva may
me.isure 16 x 1 mm. Scutum broad in front, 25 x 032 to 0'23

X 0'3 mm., narrowing and rounded posteriorly ; cervical gi-ooves

Fi;;. 321. //. ciiiiinh iiiiia var. piincliita Q. Dorsum, ventral aspect of capitulum, coxae,

anus .111(1 anal grooves, spiracle and tarsus IV. Specimen (N. 814) raised in Cambridge.

Ori(,'iual, G. H.F.N, del.

dri'p and pai-ailei. Ctipittdain : ba.se with sliglit lateral points;

hypostomc 2 2; palps like those of the o.

Described fnjm numerous specimen.s collected and raised experi-

mentally by us in England.

See further under Notes on Biology, p. 51.S.



884 Genus Haemaphysalis

NOTE ON TRANSCAUCASIAN FORMS OF
H. CINNABARINA.

Ill the collection of ticks left with us for determination by Dr
Dschunkowsky of Suinabad, we have found a number of specimens

of typical H. cinnaharina var. punctata intermixed with forms in

which the characteristic long spine on the fourth coxa of the ^ is

either reduced in size or practically absent; these specimens conform

to the type in other respects. Details regarding these specimens

will be found in the section relatuig to Asia under Geographical

Distribution (see p. 387). One lot especially (N. 780) contained

transition forms : a typical long-spined (/, 1 cf with a moderate

spine and 5 (/s with very short spines. We have received precisely

similar specimens from Smyrna (N. 2.5.54) \ ^ 2 % taken from sheep,

but the </ had the usual long spine.

Haemaphysalis crassa Warburton, 1908. While examining the

ticks in the British Museum in 1907, we found, in a tube labelled

" No. 254. H. papuana" two gorged $ s which certainly did not

belong to this species and which we were then unable to identify.

One of us described them under the name of H. crassa (see Fig. 323),

in allusion to their unusually rugged appearance. They were taken

from cattle at Surnabad and presented to the Museum by Dr
Dschunkowsky to whom we have since been indebted for the oppor-

tunity of studying all the material he collected in Transcaucasia.

After due consideration we believe that H. crassa represent only

aberrant forms of H. cinnaharina var. jjunctatu.

Geographical Distribution and Hosts.

Although widely distributed, H. cinnabarimi var. punctata is a

relatively uncommon tick. It occurs in Europe, Asia, and Africa ;is

the ibllowing records show. [Records by other authors are enclosed

in square brackets.]

EUROPE: England: We have received all our adult specimens

from sheep in Kent, as follows : (N. 2151) Lydd, 1.3. ill. 1905, S. T.

Sellens coll.
;
(N. 899 and 1564), ditto, iii. and iv. 1905

;
(N. 2780)

ditto, 25. V. 1914; (N. 2152) Littlebourne, 5. iv. 1905; (N. 1565)

Heme, iv. 1905
;
(N. 1207) Ashford, v. 190(), Mr Spanton coll. ; all

of these specimens were collected at the instance of Mr W. F. Cooper.

Prof. R. T. Hewlett has presented (N. 304) specimens from sheep,
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found at New Roiiiney, iv. 1907, and Mr J. Davidson found (Liverpool,

No. 5) specimens on sheep at Lydd, UI. 1910. [Pocock, 1900, p. 326,

reports that F. Pickard-Cainbridge collected specimens from shingle

on the beach and from hedgehog at Dungeness. Cowai-d, 1907, p. 323,

records the finding of a gorged ? on Dungeness beach, Kent, in

the nest of a plover, Oedienus scolopiur, the tick having been found

lying on the ground beneath two young birds by C. Oldham, vi. 1903.

Apparently the first record of the tick in England is that of Neumann •,

1897, p. 330, who refere to a specimen found on sheep (coll. Bur.

Animal Industiy, Washington D.C.)] Wales: (Liverpool No. 11) from

grass on clifts, Gower, Glamorganshire, S. Wales, v. 1909, Dr J. W. W.
Stephens coll. France: We have seen (Brumpt No. 9) a <f found

on deer at Fontainebleau, 13. II. 1912, Baron Lestrange coll. [Neumann^

records specimens from a hull, found at Alfort, near Paris, Railliet coll.

;

specimens from Digne and Beaune, E. Simon coll. ; fi-om Villefrancho in

Aveyron ; from sheep and cattle at St-Jean-de-Luz ; nymphs and larvae

were found in Aveyron on horse, hare, red and grey partridge (Nonmann

coll.)] Holland: (Neumann' records a ? from Numenius arquatus

(Curlew) ; a o from Plecotns aiiritm, found at Utrecht' ; a ? from

Erinaceus eurupaetts; all in Oudemans' coll.'-). Denmark: We have

determined (D.E.M. No. 22) a ? collected at Fano, vii. 1913 by

W. Horn. Germany: [L. Koch, 1877 b, p. 196, states that his type

of Rhipicephalus ejj)ositicius { = ] H. c. var. punctata) was found near

NUmberg] ; the tick was first recorded by Knuth in 1911-1913, who

found it in North Schleswig-Holstein. Thrijugh the courtesy of

Prof Knuth we have been able to examine his numerous specimens,

some of which he has allowed us to retain. The specimens were

collected in four districts as follows : (a) in Kreis Apenrade

:

(Kn. Nos. 11, 12) (/ from cattle and sheep, Schmedaggar, xi. 1911

;

(Kn. No. 15) 15 (/' fi-om cow dying of " Milzuptur," an obscure disease,

Schmedaggar, 1. XI. 1911; (Kn. No. 14 = N. 2710) 3 J's from cattle

Kasso-Hof, XI. 1911; (Kn, No. 16) 1 </" 3 ? from cattle, Reppel,

Gemeinde Schmedaggar, no date; (Kn. No. 7=N. 2708) 16 </ from

cattle, Krassci-Feld, ix. 1912. (b) In Kreis Apenrade and Tondern :

(Kn. No. 5) 2 d" 40 ? from cattle, ix. 1912. (c) In Kreis Tondern:

(Kn. No. 10 = N. 2709) 4 </• 1 ?, from cattle. Ban, ix. 1912;

(Kn. No. 13) 1 ^ from cattle, Fanderup, ix. 1912
;
(Kn. No. 9) 1 / 6 ?,

from cattle, Braderup, 22. ix. 1913. {d) In Kreis Husum : (Kn. No. 8)

1 J with /. ricinus ?, from CHttle,2\. ix. 1913. (e) In East Friesland :

' Neumann, 1897, p. ."JSO. • Nemnnnn, 1901, p. -iliO.
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(Kn. No. 1 = N. 2705) c/'s $s from dairy cattle, Island of Nordeme)',

30. X. 1913; (Kn. No. 6 = N. 2707) /s $ from cuttle, Sportplatz,

Island of Nordemey, 3. XI. 1913; (Kn. No. 3 = N. 2706) ^s ?s from

cuttle, Island of Juist, 22. XI. 1913. Prof. Knuth dwells on the notable

absence of $sin some cases; presumably the (/s remained upon the

hosts after the $s had dropped oft'. Russia (South): (N. 300S and

Berlin Mus. No. 353) 2 os found on Tardus viscivorus L.,in Gouv. Poltawa,

20. IV. 1907, have been recently determined by us. [Yakimoff and

Kohl-Yakimoff, 1911, p. 418, record the species from Ananiewsk

District, Gouv. Cherson, and from the Caucasus. Their specimens

were doubtless determined by Neumann.] Italy: (N. 2544 b) gorged

$s from sheep, Tuscany, XI. 1913, Prof. A. Berlese coll. [According to

Canestrini, 1890, p. 528, and Berlese, 1891, the tick is fairly common

on sheep, goat, and fallow-deer. " Herpetohiu sulcata " Can. and Fan. also

favours these hosts. The tick attaches itself to sheep mainly behind

the ears. " Haemaphysalis rhinolophi" Can. and Fan. was found on

Rhinolophus ferrum-equinuvi. The Italian authors state that the

immature stages of "H. sulcata" occur on Lacerta viridis, and

Neumann, 1901, p. 2G0 records os from Vipera aspis (C. Parona

coll., Genoa).] Spain: Rev. L. Navas of the College de Salvador,

Saragossa, sent us for determination a $ captured on the ground

in the environs of Saragossa, v. 1897. Hungary: (N. 1G95) c/s $s

from Equus cahallus, Budapest, vi. 1912, Prof von Ratz coll. Croatia

and Dalmatia: [Neumann, 1897, p. 330, records a ^^ from Fiuuie,

E. Simon coll. Canestrini and also Berlese state that nymphs and

larvae occur on Lacerta muralis var. pelagosae in Dalmatia.] Roumania
and Greece: [Neumann records specimens from Jassy, L6on coll.' and

from Athens'-.] Islands in the Mediterranean: [Neumann records

specimens from Corsica', E. Simon coll. ; nymphs and larvae found

on lizards on Cyprus, now in his collection'; adidts from the Cyclades

and Crete, without mention of hosts^].

AFRICA: Canary Islands: (N. 2080, 2081) c/s ?s from goats,

Puerto Orotava, Tenerift'e, II. 1913, G. V. Perez coll. [Neumann states

that there are specimens in the Paris Museum from the islands and

(/s ?s collected at Oi-otava and at Funchal, Madeira by Kraepelin

(Paris Museum').] Algeria: [Neumann records the species as having

been found on stones and on a lizard, Acanthodactylus vulgaris, at

Oran, Dumergue coll.; on cattle and goat at Blida and Medea; a

' Neuiijaun, 1897, p. 330.

- Neumann, I'tOl, p. 2G0.
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$ from Mamia"; n3'mphs and larvae from Lacerta ocellata var.

tingitiina, at Djebcl Ksel, collected by Dumerguc'-]. Egypt: We
have received specimens throngh the courtesy of Dr M. A. RufFer

(N. 1926, 1928) ?sfrom sheep iun\ ffoat, Alexandria, XI. 1912
;
(N. 1929)

(/"s ?s from sheep, Mei-syne, 1912. [Neumann states that the Smith-

sonian Institution coll., Washington, D.C., cont;iins specimens taken

from sliecp in Egypt'.]

ASIA: Asia Minor: We have received two lots from Smyrna

(N. 2552 «) $ from horses and cattle; (N. 2553a) cfs $8 from goats;

both collected, xi. 1913 by Mr W. H. J. van Heemstra. Trans-

caucasia : Dr E. Dschunkowsky hiis sent us numerous specimens tor

<]etermination that were collected by iiim about Surnabad from sheep,

X. 1903 and III. 1904; (N. 782) from hare, X. 1903 and m. 1904;

(N. 783) from hare including typical forms and 4 cT without spined

coxa IV
;
(N. 784) 4

c/"
5 ? from fox, 1. x. 1903, ^s without spined

coxae; (N. 787) 6 ,/ from bear, viii. 1903, c/s without spined coxae
;

(N. 780 a) (/"s with spine on coxa IV of normal size, medium sine and

practically absent
;
(N. 789) /s ?s from fox, 1903, normal ^/'s and 5 (fs

without spines. We refer to these forms in the text, p. 384. Japan

:

[Neumaim' records a $ from a /(or.?e, taken at Aomori. Determination

correct ?]

4. HAEMAPHYSALIS LEPORIS-PALUSTRIS
(Packard 1869).

Figs. 325-329.

Lit., Synon. and Icon. :

Ixodes leporis-pnlustris Packaiti, ISfii) a, p. 67.

Not Ixodes chordeilis Packard, 1869 «, p. 67 ; as stated by Neumann, 1897, p. .34.3.

Oonivodes rostrolis Uugfcs, 1888, p. 129, Fig. 2. (The author describes under

this name an unfed 9 which he regarded as a <?, whilst the $ and L
he describes and figures apixMvr to be cither Hyalomma or Amblyomma,

but the poor description and figin-e-s leave the matter in doubt.) It appears

clear that his 0. rostralis {J
= //. leporis-palustris $ ).

Rhipiitoma leporis Osboni, 1896, p. 261, with poor text-figures of $ , capitulum

and tarsus of $ ; wrongly states it is calletl the " Lone Star Tick "
{ = Ain-

blyomnia americanum !).

Haemaphysnlis leporis (Packard) in Neumann, 1897, p. 343, Fig. 9 ; 1901 «, p. Ill,

Fig. 54 (condensed from previous de.scription, the figure also reproduced.

We reproduce Neumann's figure). Lahille, 1905, p. 45 (quotes Neumann's

' Neumann, 1897, p. 330.

» Neumann, 1901, p. 2G0.
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description and states tlie si)ecies (?) occurs in Argentina). Blanchard,

1909, p. 154 (scarcely more than listed ; follows Neumann).

Haemaphysalis leporis Packard in Rolir, . 1909, pp. 144-146 (merely quotes

Neumann's description).

Hai'iaaphysalis leporis-paluxlris Packard in Hunter and Hooker, 1907, pp. .53, 54.

Text-Figs. 7 and 8, PI. Ill, Fig. 2
;

(.species not described, brief mention of

distribution, biology, hosts ; Fig. 7 of ? capitulum and scutum is in-

accurate ; Fig. 8 shows ^ and ? coxae ; the plate figure is a poor photo-

micrograph of a mounted ? ). Hooker, 1908 f, pp. 47, 48 (referred to as

" the rabbit tick of this country " (U.S.A.) and treats of its biology). Banks,

1908, pp. 3.3, 54, PI. IV, Figs. 8, 10, and PI. X, Figs. 2, 6 ((J and 9 described,

notes geographical distribution ; the o described in 14 words ; Fig. 8 of (J

capitulum ; Fig. 10 of J capitulum, scutum, spiracle, coxa I and tiirsiw 1 ;

Fig. 2 of tJ dor.sum, J capitulum in ventral aspect ; Fig. 6 of ? dorsum,

luifed and replete). Hooker, 1909, p. 423 (geogi'apliical distribution),

Hunter and Bishopp, 1911, pp. 228, 229 (brief notes on distribution, hosts

and feeding habits). Hooker, Bishopp, and Wood, 1912, pp. 89-96, PI. VII,

Figs. 1-6
;
(important in that the authors raised the tick experimentally

;

the figures are photomicrographs of unfed o and L, replete o, replete and

pxrtly fed J , venter of ^ ; the photomicrographs are from baLsam-mouuted

specimens excejiting those of the replete o and $ ; Fig. 5, a map, giving

distribution in the United States and Mexico ; they confer the [supeifluou.s]

vulgar name of " rabbit tick " upon the species).

Haeinaphysalis pro.vima Aragao, in Rohr, 1909, pp. 100-110, 146, 201, PI. II,

Figs. 12, 13, 16. (Rohr states that Aragao had thus named, but not us

yet described, the supposed new species. Rohr gives details regarding its

biology and distribution ; his figures, microphotographs, illustrate the

spiracle, etc. Not to be confused with Haemaphysalis proximo Warburton

and Nuttall, which = .&^ comigcra Neumann, 1897 ; see further mider follow-

ing pai'agraph.)

Haemaphysalis leporis var. pro.vima Aragao, 1911, p. 167, PI. XI, Figs. 4, 5 (we

have seen the type and do not consider the variety should be recognised
;

the figiu'e is of the $).

Haemaphysalis Icporis-pahtstris (Packard) in Hadweu, 1912, pp. 97, 98 (records

the tick in Canada ; raised the species experimentally and has kindly sent

us specimens).

Male (Fig. 325): Scutum about 2 x 1'3 mm.', widest at the posterior

third, punctations coarse and confluent but not deep ; a pseudo-scutum

' The scutums oi 8 S measured as follows in mm. :

N.
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genei-ally indicated ; cervical grooves rather long, convergent and deep

throughout their length : lateral gi'ooves commencing behind the pseudo-

scutum and therefore short, well-marked to the spiracle and faintly con-

tinued to include two or three festoons : festoons rather broad. Capitulum

:

base broadest in fi-ont, the sides nearly straight and converging pos-

teriorly ; cornua slight, but there are also ventral cornna
;
palps longer

Fig. 325. //. leporif-palustris <s . Dorsum, capitulum in ventral aspect, coxae with tro-

chanters, spiracle and tarsus IV. Drawn from (N. 719) a specimen from Texas.

Original, N. C. del.

than broad, sub-cylindrical, article 2 very salient beyond the base, but

the lateral contours of articles 2 and •'} form normally nearly a straight

line, only slightly recurved at the base of article 2'; no dorsal spurs,

but a slight point under article 3 ; hypostome 3 1 3. Venter : anal

grooves slightly ogival ; spiracle large, with slight dorsal process.

Legs : two short spurs, internal and external, on coxa I ; a slight .spur

on coxae II-IV ; very slight trochantal spurs ; tarsus IV long, stout,

tapering rapidly.

' We have, however, received specimens (N. 1144) from Canada which are undoubtedly

U. leporh-ixilimtiis, but in which article 2 of the jjalp is much more recurved at the base.



390 Genus Haemaphysalia

Female (Figs. 326, 327): Scutum about 0-9 x O'S mni.', appearing

Ain^ O-/
Fig. 326. H. leporis-palustris J . Scutum, capitulum in dorsal and ventral aspects,

coxae with trochanters, spiracle and tarsus IV. Drawn from (N. 719) a specimen

found with the i in the foregoing Fig. Original, N. C. and E. W. del.

Fig. 327. H. leporis-palmtris ? . (P) Palp of left side in ventral aspect, (T' and r")

tarsi I and IV. x 80. Neumann, 1897, Fig. 9. (Reprinted from original block.)

1 The scutuma of 9 ? measured as follows in mm. ;

N.
1-1 xl-0

0-9 xO-82

0-9 xO'8

0-9 xO-8

0-85 X 0-8 — the body of this specimen (unfed) measured

1-7 x 1-2 mm.

1196 from Canada

1144 ,,

719

384

1144

Texas

Canada

1954 ,, California 0'72xO-05

0-72 xO-G

0-7 xO-64

0-66 X 0-56

Hooker, Uishopp and Wood, 1912, p. 89, give the size of the ? (capitulum included ?)

aa ranging from 2-.5 x 1'.5 down to 2-2.5 x 1-25 mm., when unfed, and attaining 6 x 3-5 to

I
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decidedly longer than broad, oval, narrowing ixisteriorly, with coarse

confluent piinctations ; cervical grooves long and deej). Capitulum

:

base broader than in </"
;
porose arejis oval, converging anteriorly, far

apart; cornua slight, ventral coriiua well-marked; palps with all the

charactere of the ,/ but relatively longer. Venter : spiracle sub-circular,

with slight dorsal process. Legs as in the </. When replete, the ? may

attain ir8 x 75 mm.
Nymph (Fig. 328): Scutum relatively broatler than in the $.

Hypostome 2 2. Other characters sis in the $ ; the doi-sal and ventral

cornua being even emphasized. When replete the o may attain

2 5 X l-75>.

Fig. 328. H. leporis-palustris O. Scutum, c.ipitulnm in dorsal and ventral aspects, coxae

with trochanters, spiracle and tarsus IV. Drawn from (N. 2324) Texan specimen.

Original, N. C. del.

Larva (Fig. .S29) : resembles the O, with still shorter palps

and broader, almost diamond-shaped scutum : the latter measuring

11-3 x7'5x.5-3 mm. when replete. Banks, 1908, p. 33, states that the scutum is Oi) mm.
long.

' The following measurements, in mm., were made from (N. 2324) nymphs received

from Mr Bishopp :

Scutnms Body (unfed)

044 X 0-44 10 X 0-32

0-44 X 0-43

0-44 X 0-42

0-43 X 0-44

0-43 X 0-42

Hooker, Bishopp and Wood, 1912, p. 89, give the size of the o (including capitulum?)

as 1-33 X 0-8 when unfed, 2-5 x 1-75 when replete; scutum 0-42 x 043 ; capitulum 22

long (between tips of cornua and palp).
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0-26 X 0'3 mm.' Capitulum with ventral cornua. Legs: coxae feebly

armed. When replete the L may attain 1'33 x 0'9 mm.

Our descriptions of the ^ and $ refer more particularly to Texan

specimen.? (N. 719) named by Mr N. Banks, whilst the O and L are

described from specimens (N. 2322-2324) raised in Texas by Mr F. C.

Bishopp, who kindl}' presented us with them.

Fig. 329. H. Iej)oris-pa!ustris, larva. Scutum, capitulum in dorsal and ventral aspects,

coxae and tarsus III. Drawn from (N. 2321) Texan specimen. Original, N. C. del.

This is the only known species of which the J" and $ have ventral

cornua or points projecting postero-laterally from the basis capituli

as well as dorsal cornua. Such ventral comua occur, however, in the

immature stages of H. cwnaharina and H. cinnabarina var. punctata,

which are nearly allied forms.

See further under Notes on Biology, p. .530.

1 The following measurements,



Geographical Distribution.

According to Auuiicaii authors, //. lepuris-palustris is widely dis-

tributed in the United States, occurring in the following States

:

Alabama*-"; Arizona'^ uncommon"; Arkansa.s"; California'-", in Kern

County', it is uncommon on rabbits', though IMarx states it is

common '=; Colorado"-'-" ; Florida •"; Idaho"; Illinois"; Kansas'-", being

common^ and having been found on hare by Marx'^; Louisiana'-", at

Shreveport' ; Massachusetts"-"; Minnesota"-"; Montana"-' where it

occurs in large numbers on rabbits in and about the State. Mr W. V.

King is stated to have killed 2 Lepus bairdi at Florence, 3. iv. 1911,

which were infested with 10o3 ticks, many of which were replete $s

;

New Mexico", uncommon ; New York"", in Keene Valley and Dunne-

mora'; North Carolina"-'-", Packard' describes the species from a ?

found on Lepus palustris at Fort Macon; Nevada""; Oklahama"";

Oregon"; Tennessee"; Texas", where it was first collected by Marx-,

uncommon in the western portion of the State", it occurs at Columbus,

Victoria and Maverick', stated to be common by Marx", and found on a

horse by Curtice--S found chiefly on the ears oi hare and rabbit in 190G-

1907*; Virginia'""; Washington"; \Vy<jming".

American authors" record the following hosts of the tick in the

United States: Besides the type-host, Lepus palustris, the tick occui-s

on 6 other species of hare and rabbit, these appearing to be the chief

hosts. Adults also occur on Felis doinestica, robin, quail and meadutu-

lark. Immature stages are abundant on (iiiail and meadow-lark, scarcer

on chapaii-al cock and Brewers blackbird (assuming that they were

rightly determined, the immature stages are also found on thrush, field-

lark, jackdaw, blue jay, magpie and pine squin-el). Rabbits are nearly

always infested about the head, on the crest and occasionally about the

ears and eyes; when heavily infested'" the rabbits are often much
weakened and can be easily captured.

' Packard, 1869 a, p. 67.

- Neumann, 1897, p. 343, who examined Marx's specimens in the Bureau of .\ninial

Industry collection and in the Paris Museum.
^ Marx, cited by (4) who give no reference ; his specimens examined by (2).

Hunter aud Hooker, 1907, pp. 53-54.

' Banks, 190rt, p. 33.

" Hooker, 1909, p. 423.

' Hunter and Bishopp, 1911, p. 228.

8 Hooker, Bishopp and Wood, 1912, pp. 90-90.

» Hooker, Bishopp and Wood, 1912, p. 90.

" Hunter and Bishopp, 1911, p. 228, give fewer hosts than the authors previou.sly cited.
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Mexico : [Duges, 1888, p. 129, found his Gonixodes rustralis (see

our synonymy) at Guanajuato. Curtice is stated to have also found the

tick in Mexico'. Assuming that the determinations were correct, im-

mature stages have been found on birds in Tamaulipas and Monterey'.]

Wc have received or determined .specimens from the following

countries

:

UNITED STATES: from Texas: (N. 719) j" $ from Victoria,

presented by the U.S. Dept. of Agriculture; (N. 384) (/ % found on

rabbit, Maverick County, v. 1906, presented by Mr W. D. Hunter

;

(N. 2321-2324) fed and unfed os and L raised at Refugio and Utopia

in 1912-13 and presented by Mr F. C. Bishopp. California : (N. 1954)

small $s from Claremont (N. 2772) 12 $ from Lepus auduhmii, Sa,n

Francisco, 30. iv. 1909, coll. M. B. Mitzmain.

CANADA: (N. 1144) J' ? from Lepus ainericanus, Awerae, M.a.m-

toba, 13. V. 1910, coll. N. Criddle and (N. 1196) adults, from Lepus dalli,

Peardonville, British Colombia, 17. VI. 1910, collected by Dr S. Hadwen,

who (1912, p. 98) also found the tick at Mt Lehman and at Nelson, B.C.

CENTRAL AND SOUTH AMERICA: Panama: (N. 1907) ? s,

with their jirogeny of eggs and larvae, the $ s having been taken from

Dasijprocta sp., at Mataichan, Canal Zone, IX. 1911, by Dr S. T. Darling.

Brazil : (N. 1894) ^ % from Lepus braziliensis, Manguinhos, Vil. 1907,

presented byDr H. de B. Aragao {H. leporis var. proximu Aragao, of which

we have also seen the type): [Neumann, 1901, p. 262, records a ? from

Brazil, collected by Delalande (Paris Mus.), and Rohr, 1909, pp. 100-110

states it occurs on tuild rabbits and Dasyprocta a(juuti]. Paraguay:

(Berlin Mus. 113, 132) % o collected at San Bernardino by K. Fiebrig.

Argentine: [Lahille, 1905, p. 45, states that the species attacks man,

and that S. Venturi has found it on I'enelope obscura (a birtl) in the

Province of Santa Fe, Colonia Mocovi,in September ; his determination

is uncertain, as he merely quotes Neumann's description].

> Hunter aud Hookei-, i;t07, p. 53 ; Hooker, 11)09, p. ViS.

- Hunter and Bishopp, llJll, p. 228.
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5. HAEMAPHYSALIS MONTGOMERYI Nuttall, 1912.

Figs. 3:W, 3:J1.

Lit. and Icon. : Xuttall, 1912, pp. 57-59, Figs. 7, 8 (reproduced).

Male (Fig. 330): Scutum 1-9 x 13 to 2-5 x 1-6 nun.', long-oval;

cervical grooves normal ; lateral grooves including the first festoon

P

Fig. 330. Hacmapliysalis montijomcryi J . Dorsum, right palp (/') in pro61p, spiracle,

anal grooves, coxae with trochanters, tarsus IV. (G. H.F.N, and F.M.H. del.)

Nuttall, 1912, Fig. 7.

' Five cf gave the following measurements
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and attaining half the body-length ; festoons longer than broad. Capi-

tulurn : 0'4 to 0'5 mm. long, base with lateral borders almost straight,

converging behind ; cornua pointed, continuous with the crescentic

dorsal ridge ; ventral ridge sharp, with trenchant lateral angles
;
palps

with article 2 protruding slightly, ab(nit a third longer than article 3
;

articles 2 and 3, viewed laterally {P in Fig. 330), bear sharp protruding

recurved spines ventrally ; hypostome 5 15 or 6
|
6, armed nearly to

the base with 12 distinct teeth per external file, besides finer denticles

and a large corona. Venter : hairy, genital orifice between coxae II

;

spiracle large with well-marked postero-dorsal elongation. Ler/s rela-

tively strong ; coxae I-IV with a long, pointed, retrograde spur, longest

on coxa I ; trochanters with pointed spurs ; tarsi short, tapering

fi:om near the pseudoarticulation, bearing a small distal spur, and, in

some specimens, a slight median jjrotuberance ventrally; pads almost

as long as the claws.

Female (Fig. 331): Scutujii 0-9 x 1-1 mm.', cordiform, with slight

lateral angles, broadly rounded behind ; cervical grooves well-marked,

extending slightly beyond half the length
;
punctations poorly marked,

Fig. 331. HiieiiiiiithiisdUx montiiomenji 9 . Capitulum and scutum, capitulum in ventral

aspect, coxae with trochanters, .spiracle and tarsus IV. (F. M. H. dul.) Nuttall,

1912, Fig. 8.

All of the ? were but partly Korj'ed ; tliey measured roundly 1 mm. in length.
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uniformly distributed. Capitulum 0"5 mm. long, resembling that of (/,

but broader, shorter, with cornua less pronounced
;
porose areas small, oval,

fiir apart, converging in fi-ont, placed anteriorly. Venter : vulva between

coxae II ; spinvcle with doreal and posterior margins flattened. Legs

resembling those of the cf , but the spurs on coxae and trochanters less

pronounced ; tiirsi tapering gradually, unarmed.

Described iroru 9 (/" and 2 % taken from the ears of ponies, at

Muktesar, United Provinces, India, 30. v. and 1-7. vi. 1,905, also on

a bull's ear at Bhuluniaya ; 3 </ found on a dog, Muktesar, 3. viii.

1905; 2 ? found on the ear oi a bull, at Berinag, U.P., 9. ix. 1905; all

of these specimens (N. 760, 761, 762) were collected by Dr R. E.

Montgomery, after whom the species is named. We have since

received : (N. 1407) cT from a dog, Balaghat, Central Provinces, India,

1908, coll. S. H. Gaiger; (N. 2251) ? from sheep, Gilgit, Kashmir, v.

1913, coll. Dr M. Abdullah
;
(N. 2923) c/ from dog, Kashmir, 1912, coll.

J. E. M. Mellor ; and specimens have been sent to us for determination

by the Indian Museum: (/" and $, collected at Alniora', Kumaon

(5500 ft. elevation), vi. 1911, by C. Paiva.

Types in Cambridge ; we have presented co-types to the Berlin

Museum and to the Neumann collection, Toulouse.

6. HAEMAPHYSALIS KINNEARI Warburton, 1913.

Fig. 332.

Lit. and Icon. : Warburton, vii. 1913, \>\>. 127, 128, Fig. 6 (reproduced).

Male : Unknot™.

Female (Fig. 332) : Scutum sub-circular, slightly broader than long,

08 X 09 mm., with numerous medium or rather large punctations,

most numerous on the lateral fields ; cervical grooves, beginning as

shallow depressions, deepening into oval pits at some distance from the

anterior border, then broad and shallow to within a short distance of the

postcro-lateral borders. Capituluiit hixsc twice as broad as long, rect-

angular, with blunt cornua; porose areas apparently nearly circular, but

ill-defined and not easily distinguished ; palps long and, in general

facies, much like tho.se of H. montgonteryi, having the latoial salience

slight and very obtuse ; instead, however, of being smoothly rounded

' Almora is distant about 14 miles from Muktesar wliere the types were found.

N. I. 26
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as in that species, their dorsal surface presents corrugations, article

3 has an irregular posterior border, and the internal contour of article 2

presents a strong rounded protuberance anteriorly ; moreover, article 2

bears no ventral retrograde spur, though one is present under article 3

;

h3-postome 414. Venter: spiracle rather large, oval, with blunt dorsal

process; anal grooves ogival. Legs : coxae with very slight armature of

the normal type ; tarsus IV rather long (especially the proxiinal pseudo-

segment), somewhat tapering ; no trochantal spurs.

Fig. 332. H. kinneari ? . Capitulum and scutum, ventral aspect of capitulum, anus

with anal grooves, tarsus IV, spiracle and coxae. (N. C. del.) Warburton, 1913,

Fig. 6.

Described from (N. 1997) 1 % taken from a tiger at Kadra, Kanara,

India (Bombay Nat. Hist. Mammal Survey), XI. 1911, by Mr N. B.

Kinnear, after whom the species is named. The specimen was found

in company with H. hisjnnosa and Amhhjomma prolongatum.

Type in Cambridge.

A large species, recalling H. inontgomei-yi in general appearance but

easily distinguishable from that species by the rounded scutum, the

absence of a ventral spur on the second palpal article and the absence

of trochantal spurs.

7. HAEMAPHYSALIS ABORENSIS Warburton, 1913.

Fig. 383.

Lit. and Icon. : Warburton, vii. 1913, pp. 122, 12."?, Fig. 1 (reproduced).

Male : Unknown.

Female (Fig. 333): Scutum broader than long, 1"5 x 18 mm., broad-

oval, pale yellow
;
punctations numerous and fairly large, distributed
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laterally and posteriorly, inconspicuous in the median field ; cervical

grooves far apart, extending to the posterior border. Capitulum. : base

much broader than long, cornua short and blunt
;
porose areas ill-defined,

ovate, the interval greater than their diameter
;
palps with very slight

and obtuse lateral sjvlience on article 2, of which the internal border is

nearly straight and much longer than the external border; the dorsal

surface of articles 2 and 3 smooth, rounded and destitute of spines

;

a short, blunt spur under article 3 ; hypostonie spitulate, well-covered

Fig. 333. H. ahorensis ? . Capitulum and scutum, anus with anal grooves, spiracle,

tarsas IV and coxae. (N. C. del.) Warburton, 1913, Fig. 1.

on its anterior | by 4 4 sub-equal teeth. Venter: spiracle large,

transversely oval, with slight blunt dorsal projection ; anal grooves nearly

semi-circular, with hardly any visible median post-anal groove. Legs:

very long and sti'ong ; coxa I with a short, blunt internal spur

;

co.xae II-IV with slight sj)nr in the middle of the posterior border;

tarsus IV long and tapering, pad short.

Described from 1 % found on grass at Yambung, India, lo-l7. i.

1912, by S. W. Kemp (Abor Expedition); the species is remarkable

because of its size.

Type in the Indian Museum, Calcutta (No. 1251/17).
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8. HAEMAPHYSALIS FORMOSENSIS Neumann, 1913.

Figs. 334, 335.

Lit. and Icon. : Neumann, 1913, pp. 1.35-137, Fig.s. 1, 2
( (J capitulum in ventral

aspect with coxa I, $ capitiilum in dorsal aspect with scutum and trochanter

1, not reproduced).

Male (Fig. 334_): Body broadly oval, livid brownish-yellow, legs

lighter. Scutum about 2"4 x 1'9 mm.'
;

punctations numerous, but

Fig. 3.34. H. foi-mosemis i . Dorsum, capitulum in ventral aspect, coxae with

trochanters, spiracle and tarsus IV. (N. 2730 Co-type.) Original, N. C. del.

very shallow and inconspicuous ; cervical groo\es slight oval pits

;

lateral gi-ooves long and rather noticeably straight, including one

festoon ; festoons long. Capitulum : base rectangular (in some speci-

mens rather broader posteriorly), cornua strong and blunt; palps

1 The scutums of the 5 <? co-types in our collection (N. 271.">, 2730) measured

respectively :

2o X 1-9 mm.
2-4 xl-85 ,,

2-35 X 1-85 „

2-3 xl-9 ,,

2-1 xl-75 „
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short, very slightly salient laterally, with rounded contours and with-

out dorsal spines ; article 2 rather longer than article 3 ; a small but

distinct retrograde spur under article 3 ; article 2 ending in a point

which, however, does not project ; hypostome short, broad in front,

corona rather small, dentition 6
|
6, the median teeth very small, the

three external files much larger, about 8 teeth per file. Ventei-

:

spiracle pear-shaped, the pointed end dorsal. Legs: coxae I-IV with

rather strongly-developed spui's; coxa I has its posterior end trun-

cated, and the spur proceeds from its postero-extemal angle ; small

trochantal spurs, progi'essively diminishing, and almost absent on tro-

chanter IV'; tarsus IV stout, with pseudo-segments of almost equal

length, tapering moderately, with a small terminal ventral spur ; pad

moderate.

Female (Fig. 335): Scutum about 11 x 1*3 mm., sub-circular, but

rather broader than long, with numerous fine shallow punctations

;

,t-J.X3

Fig. 335. H. formosensis ? . Capitulum in dorsal and ventral aspects, scutum, coxae

with trochanters, spiracle and tarsus IV. (Deutsches Entomol. Mus., Type.)

Original, N.C. del.

cervical gi'ooves beginning as small pits behind the anterior border and

visible as shallow grooves almost to the posterior border. Capitulum

:

base rectangular, twice as broad as long, with slight blunt cornua

;

porose areas large, far apart, oval, converging anteriorly
;

palps with

hardly any lateral salience, longer than in the </, but with the same

characteristics ; hypostome 4
i

4, with a trace of 5 ! 5 at its posterior

end. Venter : spiracle transversely oval, with faint dorsal protuberance.

Legs: coxae as in the {/ ; trochantal spurs absent; tai-sus IV more

slender than in the (/", unarmed.

The Blight spur on trochanter I, is omitted in the figure.
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Neumann founded this species on 20 </ and 2 % found on the dog

at Kosempo, Formosa, iv. 1912. We here redescribe the species from

5 cT and 1 $ belonging to the type material : 1 ? (type) lent and 4 </

(co-tyj)es) presented by the Deutsches Entomologisches Museum, and

1 (/ (co-type) presented by Professor L. G. Neumann. Our description

and figures differ somewhat from the author's. We have found (N. 2958)

a % from Burma (in a tube together with a, '^ H. hystricis probably

from Hystrix bengalensis or Ursiis torquatus) in the L. Fea collection at

the Museo Civico di Storia Naturale, Genoa.

Types (D.E.M. No. 14 cT ?) in the Deutsches Entomologisches

Museum, Berlin-Dahlem ; co-types (</ ? ) in the Toulouse and (N. 271.5,

2730 ; 5 J's) Cambridge collections.

9. HAEMAPHYSALIS JAPONICA Warburton, 1908.

Figs. 336, 337.

Lit., Icon, and Synon.

:

Haemaplii/salis Jlafa Neumann, 1897, p. ^^^, pro parte ; Neumann, 1905, p. 2.37,

pro parte (see cliscus.sion under H. fiaca Neumann, p. 408).

Haemaphysaliajaponnica Warburton, 1908, pp. 512, 513, Figs. 3, 4 (reprcxluced).

Blanchard, 1909, p. 152, wrongly gives H. japonica a.s a synonym of

H. flava Nn.

Haemaphysalis JiavaJlava Neumann, 1911 «, p. 12.

Male (Figs. 336, 337) : Scutum 2-5 x I'S mm , oval, rather broad, not

much narrowed in front, glossy yellow, with numerous rather shallow

punctations, absent in places ; cervical gi-ooves, oval pits ; lateral grooves

fairly long, markedly concave internally, including distinctly one and

faintly two festoons ; festoons rather short, almost square, punctate.

Venter glossy, punctate, genital orifice large, between coxae II ; anal

gi-ooves ogival ; spiracle short conmia-shaped. Cupitulum base broad,

punctate, with short blunt cornua
;
palps with article 2 moderately

salient, the lateral contours of articles 2 and 3 unbroken; no dorsil

spines ; ventrally article 2 is much connigated and forms a retrogi-ade

angle ; a short spine under article 3 ; hypostome spatulate with very

large corona, dentition 5 , 5, small pointed sub-equal teeth. Legs :

strong ; coxae large, especially coxa IV, all with a short spur, sharp

on coxa I, conical on coxae II-IV ; tarsus IV fairly long, considerably

more slender than the preceding article.

Female : unknown.
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Our description is based on numerous specimens found in a tube

labelled "No. 173, H. Jlava" in the British Museum, the specimens

having been wrongly determined by Neumann. The ticks were found

on Nemorhaedus crispus at Hondo, Japan, by the Duke of Bedford's

Fig. 336. Fig. 337.

Fig. 336. H. japonica s , dorsum. Warburton, 1908, Fig. 3.

Fig. 337. H. japonica <f , venter aud apiracle. Warburton, 190s, Fig. 4.

(Sketches, C. W. del.)

collector. We have since received (N. 1374) 24 ^f taken from a roe-

buck at Kansu, China, the specimen.s were purchased by us ft-om

Mr T. V. Shen'in, ta.Kidermi.st.

Types in the British Museum and co-types (N. 1247, 2 ^f) in

Cambridge.

Haemaphysalis japonica var. douglasi Nuttall

and Warburton, 1915, n. var.

This variety differs from the type as follows:

Male: Distinctly smaller. Scutum 2"] x r5 mm., nan-ower in front,

and with straighter sides and lateral grooves. Palps with ventral spine

on article 3 distinctly longer and sharper.

Female : unkiKjwn.

Described from 4 j/* taken from roe-deei; at Ten-an-fu, Shiensi,

Northern China, 19. v. 1909, by Captain H. E. M. Douglas.

Types in the British Museum and co-types (N. 1248 2 (/") in

Cambridge.
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10. HAEMAPHYSALIS PAPUANA ThoreU, 1882.

Figs. 338-341.

Lit. and Icon.: Thorell, 1882, \>\>. 62-66, PI. VI, Figs. 40-4.') [^ dor.sum and

venter, ends of digits, foot
; ? dorsum

;
good figures). Cane.strini, G., 1884,

p. 705 (repr. p. 13) PI. VI, Fig. 4 (figures the capituluiu of a .specimen he

determined as IT. papuann from Queensland ; his determination is probably

wrong, if not the figure is inaccurate). Neumann, 1897, pp. 336, 337. Rainbow,

1906, p. 165 (lists the tick as occurring in Australia on C'ane.strini's authority

cited above q. v.). Warburton, 1908, pp. 514-516, Fig. 6 (reproduced). Blan-

chard, 1909, p. 154 (species listed only). Neumann, 1911 a, p. 108.

Male (Fig. 338) : Scutum about 22 x 16 mm.\ yellow, flat, broadest

towards the posterior end, coarsely pitted except along cei'tain ridge-

(O Q
Fig. 338. H. papuana i , dorsum and venter ; ? capitalum and scutum ; 3 and ?

spiracles. Specimen from Borneo. Warburton, 1908, Fig. 4. E. Wilson del.

like tracts where punctations are absent; festoons about as broad

as long, the intervals often dark and broadening distally; cervical

The following measurements, in mm., relate to 20 i from various sources :

N.
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grooves consist of oval pits with slight shallow contimiation ; lateral

grooves very short and ill-ilotined, beginning about niiclway along

the body-length and ending behind the spiracles. Gapitulum: base

rectiingular, with slightly convex sides, broad blunt cornua, coarsely

punctate doi-sally
;

palps only slightly salient, the external angle of

article 2 fairly sharp, its inner dorsal border has an inwai-d projection

distally : no distinct dorsal spines, but the posterior border of article 3

is sharply angular in the middle ; article 2 is sharply angular ventrally;

a short, retrograde ventral spine on article 3 ; hypostome 4
j

4.

Venter : yellow-brown, darker than the scutum, glabrous ; finely

punct;ite ; sexual orifice broad, between coxae II ; sexual grooves far

apart, nearly parallel ; festoons well-marked ventrallj', with dark

intervals ; spiracles yellow, ovoid, with fairly pronounced dorsal process.

Legs : a short sharp spur on coxa I, a very slight spur near the middle

of the posterior border of coxae II and III, a very short spur at the

inner angle of coxa IV ; trochanters slightl\- spurred ; tarei relatively

short, somewhat humped
;
pad medium.

Atypical ^ from Malaya (Fig. 339). We include under H. papitana

rj:x:3

Fig. 339. H, papuann i (N. 2116, atypical form from Malaya). Dorsum, ventral aspect

of capitulum with coxae and trochanters, spiracle and tarsus IV. OriKinal, N. C. del.

a specimen (N. 2116) from Malaya which only differs fmm the typical

form in that the characteristic coarse punctations are absent ; the scutum

is smooth, irregularly undulating, with very faint shallow punctations.
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Female (Fig. 338): Scutum nearly circular, about 1x1 mm.',

bright yellow, coarsely pitted ; cervical grooves shallow, concave

externally. Capitidum : base broader and shorter than in the (/, with

very slight cornua ; sides somewhat convex
;
porose areas large, oval,

far apart, converging anteriorly
;

palps longer and narrower than in

the cf ; article 2 with sharper external angle, its inner dorsal contour

like that of the </. Ventei-: spiracle ovoid, with blunt dorsal pro-

tuberance, yellowish. Legs : coxae as in the J" ; tarsus IV tapering

gradually, the distal pseudo-segment rather long.

Nymph (Fig. 340) : Scutum deeply emarginate, oval, about as long

as broad, but appearing longer (045 x 0-45 mm.), of uneven surface

Fig. 340. H. 2><ipuana. Nymph. Capituliim in dorsal and ventral aspects, scutum, coxae

with trochanters, spiracle and tarsus IV. Specimen (N. 220) from Borneo. Original,

N. C. del.

and more punctate than is usual with nymphs of this genus. Cervical

gi-ooves well-marked, nearly parallel for half the scutal length. Capitulum :

base rectangular with slight cornua
;
palps slightly salient laterally,

fairly long ; article 2 about equal in length to article 3 ; no dorsal

spines, but the inner angle of article 3 slightly recurved; a slight

retrograde spur under article 3 ; hypostome rather narrow, 2
i
2.

Venter: spiracle cii-cular. Legs: coxae normal; tarsus IV short and

tapering rapidly
;
pad fairly long.

' The following measurements, in mm., relate to 8 ? from various places in Borneo :

N.
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Larva (Fig. 841): Scutum cordate, broader than long (about

2-3 X 33 mm.). Capitalttm : like that of the o, with obscure division

between palpal articles 2 and 3. Legs : as in the O, but the spurs on

coxae II and III practically absent. When replete, the larva attains

1'35 X ri mm.

Thorell's excellent figures of the (/' and ? leave no doubt as to the

identity of this species, and show clearly various characteristics not

mentioned in his description, such as the ridge-like tracts, referred

to in our description, the short indefinite lateral gi'ooves, and the

inward dorsal projection of article 2 of the palps.

Our description is based on specimens collected in Borneo by

Dr A. R. Wellington : (N. 220, 295) 2 j/ 2 ? 3 O fi-om dog, Sarawak,

Fig. 341. H. papuiinn. Larva. Capituliim in dorsal and ventral aspects, scutum, coxae,

tarsus III. Specimen (N. 1-503) from Borneo. Original, N. C. del.

1. 1907, and (N. 309) Z ^ \ % from pig, Sarawak, vir. 1907. We have

also received (N. 1563) 30 c/ 1 $ 1 O and 1 L from Ursiis nuilayanus,

collected II. 1912 at Kuchiiig, Sarawak, by J. C. Moulton. Wc possess

specimens from Java: (X. 496 b ff ) fi-om Felts pardus, collected by

Dr J. C. Koningsbi-igor in 1908 and (N. 3117 a J) fi-om wild pig,

Tjibaroesa near Buitenzorg, 1914, Dr de Bliock coll.; we have deter-

mined adults found in Sumatra on a tige?- (Schiiff'nci- 3r;) 1912.

The atypical form (N. 211(1 J') wc have figured, was found on a pariah

dog, near Kota Baru, Kelaiitan, Federated Malay States, 17. ni. 1913,

by Dr J. 1). Gimlette.

Thorell's types (1 cJ" 1 $ ) were found on a mammal at Ramoi, New
Guinea; they were collected by L. M. D. Albertis. We do not know-

where these types are deposited. Our types of the O and L are in

Cambridge.
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11. HAEMAPHYSALIS FLAVA Neumann, 1897.

Figs .342, .34.3.

Lit., Synon. and Icon.

:

HitcmaphymUs flava Neuraami, 1897, pp. 333-.336, Fig. 3 (digit ; not reproduced)

;

Neum.<inn, 1901, p. 260 (pro parte).

HaemaphysaUs fiava var. arnvata Neumann, 190.5, ])p. 237, 238.

Haemaphysalis flr.iva Neumann in Donitz, 1905, pp. 129, 1.30.

Haemaphysalis flava Neumann 1897, in Warburton, 1908, pp. 510-512, Figs. 1

and 2 (^ and $ de.scribed ; figure.s reproducedj ; Blanchard, 1909, p. 151

(only a few lines).

Haemaphysalis flava armata Nn. in Neumann 1911a, p. 112 (raised to a

sub-species of his H. flava of which it constitutes the type !).

Nothing can exceed the confusion which has arisen with regard to

this species. Neumann's original description (1897) was fairly definite\

but he subsequently (1905) came to the conclusion that two varieties

were in existence, and these he interchanged, making the last found

form the type, and the original type the variety. Donitz (1905)

pointed out that this was inadmissible, and we entirely agree with

him. Moreover, Neumann, in identifying specimens, confounded yet

other species with H. flava, for in a tube (No. 137 in the Brit. Mus.)

labelled by him H. flava, we found three distinct specie.s-. Donitz

(1905), moreover, found two species' among alleged H. flava which

Neumann sent him. After reviewing the situation, Warburton (1908)

reinstated what appeared to be the original H. flava and removed two

other forms from it under the names of H. japonica and H. campanulata.

Male (Fig. 342): Colour dull yellow. Scutum 2-1 x r4 to

2'8 X 1'9 mm.*, broadest at about the level of the spiracles
;
punctations

numerous, of medium size, regularly distributed ; cervical giooves short,

faint, converging, then separating ; lateral grooves short, beginning about

at half the body length and ending just behind the spiracles; festoons

long, curved. Capitulum : base rectangular, tmce as broad as long,

with strong sharp cornua
;
palps with article 2 fairly salient, but not

sharply angular externally ; lateral contour of articles 2 and 3

continuous; no dorsal spines; ventral border of article 2 having a

' Neumann here specifically mentions the yellow colour and the long-spurred coxa IV

of the (? . Donitz (190.5, p. 130l lays stress on the characteristic colour. We would note

that the name " arvtatn." chosen by Neumann, refers to the long sharp spur on coxa IV.

2 Including H. japonica Warburton 1908, H.campamihita Warburton 1908.

' H. neumanni Donitz 1905 ( = H. bispinosa Nn. 1897} and H. flava Nn.

* The second measurement is from (N. 763) specimens from India.
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somewhat prominent retrogi-.ide angle; a distinct retrograde spine,

directed inwards at the ventro-lateral angle of article 3 ; hypostome 4 4
on its distal half, then 5 5, the additional teeth being median. Venter

:

yellow, spiracles white, ovoid, with slight blunt dorsal protrusion.

Legs
: a fairly long blunt spur on coxa I ; shortei- blunt spurs on coxae II

and III
;
a long sharp spur (longer than the width of the article) at

the inner angle of coxa IV; tarsus IV rather short, about thrice as

long as broad, tapering gradually.

zo^

Fig. 343.

Dorsum, spiracle and coxae. (Sketch by C. W.) Warburton,

Fig. 342.

Fig. 342. H. flava i

.

1908, Fig. 1.

Fig. 343. H. flava ? . Capitulum and scutum, coxae, spiracle and tarsus IV. (Sketch

by C. W.) Warburton, 1908, Fig. 2.

Female (Fig. 343): All yellow when unfed, the scutum a bright

yellow when the body is dark and distended. Scutum as broad as long,

about 1x1 mm.i, broadest at the posterior third, bright yellow, with

numerous fairly large punctations; cervical grooves long, concave

externally, beginning .somewhat behind the anterior border as fairly

deep depressions and continuing faintly to the postero-lateral margin

;

iw lateral grooves. Capitulum : base comparatively broader than in

the cT. i^ikI with short blunt cornua, porose areas large, oval, converging

anteriorly, their interval equal to their long diameter, a few irregular

punctations in the middle of the interval
;

palps more salient and

more sharply angular outwards, otherwise like those of the (/"
;

hypostome 4 4 or 5
j

5. Venter : .spiracles white, rounded, with blunt

' The scutums of two other females measured in mm. : (N. 803) from .Japan, 0-85 x I
;

(N. 763) from India, 1-2 x 1-2.
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dorsal protuberance. Legs: coxa I with weaker spur than in the cf,

a slight sharp spur at the middle of the posterior border of coxae II and

III, a short blunt spur at the internal angle of coxa IV ; tiirsus IV

slightly longer than in the </, tapering gradually. When replete the

5 may attain a length of 80 mm.

Our description is based on (N. 893) 1 (/ 1 ^ from Japan, kindly

presented by the late Prof W. Donitz. The specimens were found on a

dog at Ise, and on cuttle or on a horse at Hiroshima. Neumann (1905

p. 238; 1911 a, p. 112) states that his armata (i.e. his original Jlava

were found in Japan upon a horse and on vegetation. We have received

and determined specimens from India: (N. 763) J' $ from dog, Madnis,

collected v. 1906 by Mr V. I. Phadke
;
(Montgomery coll.) adults from

Sus cristatus, Muktesar, viii. 1905
;
(Indian Mus. coll.) (/" from sheep,

on hillside below Phagu (7000 ft.), Simla Hills, Western Himalayas.

Types in Toulouse.

12. HAEMAPHYSALIS TURTURIS Nuttall and
Warburton, 1915, n. sp.

Fig. 344

Male (Fig. 344): Scutum 2x15 mm., ovate, broader posteriorly,

covered by very numerous small shallow punctations also on the

festoons ; cervical grooves shallow, comma-shaped, beginning at some

distance behind the anterior border ; lateral grooves almost absent,

represented only by short shallow depressions dorsal to the spiracle.

Capituluiii : base rectangular, not greatly broader than long, cornua

strong
;
palps short, only slightly salient laterally, with broken lateral

contour ; articles 2 and 3 of about equal length ; a very slight

retrograde point at the middle of the posterior dorsal border of article

3 ; the posterior ventral border of article 2 ends in a sharp point, and

there is a strong retrograde spine under article 3 ; hypostome 4
\ 4,

small equal teeth, about 7 per file, corona large. Venter : spiracle

ovoid, with distinct dorsal process. Legs fairly long and strong ; coxa I

with spur well-developed, a slight spur, progressively diminishing,

on coxae II-IV ; trochanters with distinct retrograde ventral spurs,

largest on trochanter I ; tarsus IV fairly long and strong, tapering

rather rapidl}'.

Female : unknown.

il
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Described from a single cT foiiiid on a dove (Turttir sitntteiims)',

Ceylon, 2. iii. 1906. H. Schoede coll.

The specimen is of a uniform pale yellow colour. In size and

general facies it greatly resembles H. Iiystricis Supino, but appears to

be sepiirated ft-om tliis species by the presence of trochantal spurs,

Fig. 344. H. turturis <J . Dorsum, capitulum in ventral aspect, coxae with trochanters,

spiracle and tarsus IV. Drawn from the type. Original, N. C. del.

which are perfectly distinct, though not very strongly developed. The

dorsal spine on the third article of the palp of IT. hijstricis is represented

in the present species by a very small retrograde cusp.

Type (No. 167) in the Zoological Museum, Berlin.

13. HAEMAPHYSALISACICULIFERWarburton, 1913.

Figs. 34.5, 346.

Lit. and Icon. : Warburton, vii. 1913, pp. 12.5, 126, Figs. 4, .5 (reproduced).

Male (Fig. 345) : Scutum about 19 x 12 mm., oval, widest in the

middle, glossy, with very fine, shallow, unequal punctations ; cervical

grooves short, fairly distinct; lateral grooves distinct, rather short,

concave internally, including one festoon ; festoons fairly long and rather

broad. Capitulum: b;ise rectangular, with strong cornua; palps

short ; article 2 short, but slightly salient laterally, prominent, but

without ventral spine ; article 3 slightl)' salient laterally, breaking the

' The original label refers to the host as " Kowadall's Taube " which no doubt stands

(or " Kawada,'' the Mahrati name for this species.
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external contour, without dorsal spine but slightly protuberant where

a spine might be expected, recurved at its postero-internal margin

;

the whole posterior border of the palp is characteristic ; hypostome

short, dentition 4
|
4, teeth small. Venter : spiracle rather broad, with

very slight, blunt, tlorsal process; anal grooves slightly ogival. Legs:

Fig. 345. H. aciculi/er J . Capitulum in dorsal and ventral aspects, scutum, coxae and

trochanters, spiracle, tarsus IV and anus with anal grooves. (N. C. del.) Warburton,

1913, Fig. 4.

coxa I with .strong internal spur and a slight hint of an external spur

;

coxae II and III with slight protuberance in the middle of the posterior

border ; coxa IV with long, needle-like, internal spine (hence

aciculi/er) longer than the article itself, and narrow from its origin
;

slight, progressively diminishing trochantal spurs ; tarsus IV tapering

rather abruptly
;
pads rather long.

Female (Fig. 346) : Scutum, cordiform, as long or slightly longer

than broad (09 x 09 or O^S x 0"7 mm.), widest at the anterior third

:

punctations small and inconspicuous ; cervical grooves well marked,

slightly converging, visible for about two-thirds the scutal length

;

emargination deep. Capitulum : base much broader than long, cornua

strong; porose areas oval and far apart; palps as in the ,/, especially as

regards their internal contour, but the dorsal protuberance on article 3
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is more marked and pointed, almost amounting to a spine ; hypostome

4 1 4. Venter: spiracle sub-circular ; anal grooves slightly ogival. Legs:

coxa I with fairly sharp internal spur ; coxae II-IV with slight pro-

tuberance near the middle of the posterior border, strongest on

coxa IV; tarsi and trochanters as in the (/".

Fig. 346. H. aciculi/er ? . Caliitulum in dorsal and ventral aspects, scutum, anus

with anal grooves, spiracle, coxae and troclianters. (N.C. del.) Warburton, 1913,

Fig. 5.

Described from (E. 463 a) 1 c/'
and 1 $ found on Cobm thomasi

(antelope) on the N.E. shore of Lake Edward, Uganda, X. 1911, by

S. A. Neave. We have since received (N. 262.i) 1 $ from a reedbuck,

Wandara, Gold Coast, West Africa, 16. v. 1913, coll. J. J. Simpson.

Types in Lon<lon (Imperial Bureau of Entomology).

14. HAEMAPHYSALIS KOCHI Aragao, 1908.

Fig. 347.

Lit. and Icon. : AragSo, 1908, reprint, pp. 3-6 ; Rohr, 1909, pp. 142-144, 200

(merely quotes Aragao); Blanchard, '1909, p. 152 (merely listed); AragSo,

1911, pp. 178-181, PI. XII, Fig.s. 16, 17, 17o(<J venter, capitulum in dorsal

and ventral aspects).

Male (Fig. 347): Scutitm 177 x M2 mm., regularly oval, broadest

at the posterior third, earthy yellow ; cervical grooves short comma-

shaped, the concavity outward, deep anteriorly ; lateral grooves very

short, beginning with a shallow depression opposite leg IV and including

one festoon ; festoons distinct, longer than broad
;

punctations fine

and di.screte on scutum and festoons. Capitulum short (046 mm.)

;

base broader than long (012 x 028 mm.) with very strong cornua
;
palps

N. I. 27
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without dorsal spines, articles 2 and 3 nearly equal in length, lateral

salience of article 2 slight, a strong hook-like spine under article 3 ;

hypostome spatulate, dentition 4
j
4, 7 to 8 teeth per file. Venter pale

yellow, finely punctate, bearing a few short hairs ; anal grooves V-shaped ;

spiracle ovate, narrowing dorsally. Legs long, haiiy, yellow ; coxa I with

rather strong internal spine, a blunt tuberosity, decreasing progressively

in size, near the middle of the posterior border of coxae II-IV ; the

trochanters bear slight, progressively decreasing spurs ; tarsi tapering

;

pads as long as the claws.

Fig. 347. H. kochi <f . Dorsum, coxae and ventral aspect of capitulura ; lateral aspect

of palp, spiracle. J capitulum and scutum. Sketched from the types. Original,

C. W. del.

Female (Fig. 347) : Body, when unfed, regularly oval, 2 79 x 1"66 ram.

Scutum nearly circular, 1-02 x ri6 mm. ; cervical grooves attaining

the posterior border, but deepest at the anterior half; punctations fine

and evenly distributed. Capitulum : base rectangular, O'l x 0'56 mm.,

cornua much less marked than in the (/ ;
porose areas small, oval, fiir

apart, converging anteriorly, their, posterior ends encroaching on the

lateral ridge
;
palps with article 2 much longer than article 3, and

more salient laterally than in the </ ; hypostome spatulate, dentition

5
I

5, 9 to 10 small teeth per file. Legs as in the cT, but the coxal spines

are shorter and the trochantal spurs are reduced to minute tubercles.

Description based on 1 </ and 2 ? taken from Cervu^ campestris,

at Baurii, East of S. Paulo, Brazil, by Dr Castro Goyanna, 15. XI. 1907,

and 1 J" taken from Cervus rufiis at Jacutinga, S. Paulo, in the collection

of Dr A. Lutz, IV. 1907 (dry specimens).

i
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rile species is apparently allied to H.Jiofa. Through the courtesy

of Dr H. de Beaurepaire Aragao of Rio de Janeiro, we have been able

to examine and redescribe the types and to figure their salient features.

Types in Rio de Janeiro.

15. HAEMAPHYSALIS BIRMANIAE Supino, 1897.

Fig. 348.

Lit. and Icon.

:

B. birmani'ie Supino, 1897, ill, fasc. 1 ; iv, j). 251, PI. XIII, Figs. 17, 18

Supino only figures the ^ and 9 tarsi which do not serve to distinguish the

species ; his description of both sexes is so meagre as to be useless.

H. hirmaniiie Supino, in Neumann, 1897, p. 336.

Not identiciil with U. semermis Neumann, 1901, p. 2(J3, as stated by Neumann,

1902, p. 128, when he condemned his own species after examining Supine's

types (the latter were found by Neumann to include specimens of Am-
hli/omma tesides H. birmaniae). H. semermis Nn. = tf. hystricis Supino q.v.

Neumann, 1911 a, p. 109, gives the following confusing synonymy :

//. birmaniae Supino + H. Iiyittricis Supino in Supino, 1897, ser. 2, v. 3,

]>. 2.3(i ; H. punctata {\tAVt.)Vs\\\.a,nd Fanz. + H. bispinosa Nn. in Neumann,

1897, pp. 327, 341 ; //. sem'-rmia Neumann, 1901.

It will be .seen that we regard the species H. birmaniae Supino, U. hystricis

Supiuo, and H. bispinosa Nn. as valid. H. punctata Can. and Fanz. = //.

cinnabarina var. punctata (C. & F.), and cannot be confused with any of the

foregoing; whil.st ^. semermis Nn. = jy. hystricis Supiuo. Because of this

confusion we do not record data from other authors who may have supposed

they were dealing with ff. birmaniae Supino.

Male (Fig. 348): Scutum rather broadly oval, about 2 x l-t mm.';

pnnctations very numerous and fine, but so shallow that the general

effect i.s a smooth surface ; cervical grooves only represented by small

oval pits behind the anterior border ;'

lateral grooves obsolete. Capi-

tulum : base with .strong blunt cornua and with .slightly rounded lateral

margins
;
palps only very slightly salient laterally and without dorsal

spur ; article 2 rather longer than article 3 ; a moderate retrograde spur

under article 3 ; hypostome well covered with 4
|
4 to 5

|
5 small, sub-

equal teeth, about 8 per file. Spiracle pear-shaped, or sub-circular,

' Supine's measurement. The scatums of the 4 cf types examined by us measure

respectively

:

1-9 X 1-3.5 mm.
1-9 X 1-3 „

1-8 X 1-3 „

1-7 X 1-2 „

27—2
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with a slight dorsal process. Legs : coxae, especially coxae III and IV,

short and broad (antero-posteriorly) ; coxal armature normal ; well-

marked, but rather blunt trochantal spurs; tarsus IV tapering rather

rapidly
;
pad long.

Female : unknown.

Fig. 348. H. birmaniae i . Dorsum, capituUim in ventral aspect, coxae with trochanters,

spiracle and tarsus IV. Drawn from the type. Original, N. C. del.

Closely allied to ff. hystricis, but without the dorsal spur on

article 3 of the palps, and to H. formosensis, from which it is dis-

tinguished by the absence of the lateral groove and its ditferent

dentition.

Our description is based on 4 </ (labelled types) found on Cervulus

muntjac and Atherura macrura, at Carin-Gheen and Yado-Carin-

Asciuii-Cheba, Burma, by L. Fea in 1885-89, tj'pes (Nos. 27,44) in the

Museo Civico di Storia Naturale, Genoa; co-types (N. 2962, 2970) in

Cambridge.

16. HAEMAPHYSALIS SILACEA Robinson, 1911.

Fig. 349.

Lit. and Icon. : Robinson, 1911, pp 478-480, Fig. 1 (t-/(9 reproduced).

Male : unknown.

Female (Fig. 349): Budy 24 x 17 mm. (unfed), ovate, narrowing

anteriorly ; colour earthy yellowish-brown
; doi-sum punctate, almost
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glabrous ; marginal groove commencing some distance behind the

scutum and terminating at the antepenultimate festoon
; postero-

median and accessor}' grooves represented by broad shallow depressions;

Fig. 349. Haeinaphysalia silacea 9 : (a) dorsum (capitulnm foreshortened) ; (6) capitulum,

dorsal aspect
; (c) capitulum, ventral aspect

;
(d) spiracle (the arrows indicate the

anterior and lateral margins, respectively)
; {e) coxae I-IV

; (/) tarsi I and IV.

/—same magniticatiou as b and r, d^s&me magnification as e. (L. E.R. del.)

Robinson, 1911, Fig. 1.

festoons well-defined. Scutum 1"04 x 1"17 mm., broadly ovate, almost

circular ; colour somewhat darker than the general body colour ; deeply

emarginate ; scapulae rounded
;
punctations fine, fairly numerous and

regularly distributed ; cervical grooves of moderate depth, slightly



418 Genus Haemaphysalis

convergent posteriorly. Capitidum (0'44 mm. long) very short and broad
;

base rectangular, about three times as broad as long ; cornua short, with

rounded extremities
;
porose areas well separated, the interval as great

as or exceeding the double diameter
;
palps hemicyliudro-conical, with

moderate lateral protrusion ; articles 2 and 3 with postei-o-ventral,

-lateral and -dorsal margins slightly salient ; article 8 with a retrograde

process on the ventral surface only ; hypostome dentition 4
|
4. Venter

scattered with pale hairs; genital orifice opposite interspace between

coxae II and III
;
genital grooves widely separated and divergent

;

spiracles sub-circular. Legs : coxa I with a small wide triangular spur;

coxae II and III with an oblique salient ridge ; coxa IV with a wide

triangular spur, larger than that on coxa I ; tarsi tapering gradually,

unarmed ; tarsus IV more than three times as long as broad.

Described by Robinson from 4 ? found by Mr R. J. Davys on oxen

allowed to run on " starvation camp " from which stock had been

excluded for two years at Gonubie Park, East London, Cape Colony,

South Africa.

Types in Cambridge 4 ? (N. 1629, 2944).

17. HAEMAPHYSALIS PARMATA Neumann, 1905.

Figs. 350-353.

Lit. : Neumann, 1905, pp. 228-230 ; described but not figured. Bonitz, 1907,

p. 71 ;
quotes Neumann. Blanchard, 1909, p. 1.54 ; description abstracted

from Neumann. Galli-Valerio, 1909, p. 539 ; listed as occurring (?) in Sumatra.

Ziemann, 1905, pp. 116-117 ; 1912, p. 58 ; listed as occurring iu W. Africa.

Neumann, 1911 a, pp. 109, 110 ; aUstract of author's earlier description. None

of the foregoing authors figure the species.

Male (Fig. 350) : Scutum rather broadly oval, 1'8 x I'l mm., strongly

and uniformly punctate with moderate-sized deep punctations ; cervical

gi-ooves short ; lateral grooves very short, including one festoon ; festoons

short and broad, punctate like the rest of the scutum. Capitidum :

base much broader than long, with strong sharp cornua
;
palps short

and broad, a strong retrograde spur dorsally on article 3, directed

somewhat outwardly ; ventral retrograde spui-s under articles 2 and 3

;

hypostome broad, dentition 4
|
4. Venter : spiracle rather large, sub-

oval, with slight d(jrsal process. Legs: coxae rather short and broad, with

normal armature very feeble, but with a slight I'xtenial spur on coxa I
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and indications of trochantal spui-s (not shown in figure) ; tai-sus IV
fairly long and tapering; pad niediuni.

Female (Fig. 351) : Scutum circular, 07 x 0'9 ram. in the specimen

we figure ; cervical grooves broad, parallel, far apart, visible for rather

Fig. 350. H. parmata d Dorsum, capitulum in ventral aspect, coxae, spiracle and tarsus

IV. Specimen (N. 504) from West Africa. Original, N.C. del.

Fig. 351. H. parmata ? . Scutum, capitulum in dorsal and ventral aspects, coxae,

spiracle and tarsus IV. Specimen found with the s depicted in Fig. 350. Original,

N. C. del.

more than half the scutal length. Capituluin : base short and very

broad, with moderate cornua
;
porose areas ill-defined, far apart

;
palps

and hypostome as in (/". Venter: spiracle sub-circular, sometimes with

a slight dorsal protuberance. Legs as in the (/".
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Nymph (Fig. 352) : Scutum broad-oval, with deep emargination in

which the short, broad, basis capituli is deeply set ; cervical grooves

forming conspicuous broad depressions, widely separated, extending

to more than half the scutal length. Capitulum: palps as in the ?,

except that the dorsal spur on article 3 is absent ; hypostome 2
|
2.

Venter : spiracle very small, sub-circular. Legs as in the ? , but

relatively thicker.

Fig. 3.52. H. purmata uymph. Scutum, capitulum in Jorsal and ventral aspects, coxae,

spiracle and tarsus IV. Specimen (N. 235i) from Congo Free State. Original,

N.C. del.

Fig. 353. H. parmata larva. Scutum, capitulum in dor.sal and ventral aspect, coxae and

tarsus III. Specimen (N. 235-1) from Congo Free State. Original, N. C. del.

Larva (Fig. 353) : Scutum essentially like that of the o. Capitulum :

base with cornua obsolete ; palps with rounded lateral contour, most

salient laterally in the middle of their length, otherwise approximating

to those of the o. Legs : coxae almost destitute of armature except for

a fairly niaiked internal spur on coxa I ; tarsus IX tapering to a point.

I
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This species is closely allied to H. hystricis Supine.

Our description is based especially upon the examination of (N. 1899)

adults from Sierra Leone and of co-types (N. 2887, 2888 j" $ ) from

Cameroon ; the immature stages (N. 2354), now first described, came

from the Congo Free State.

Geographical Distribution and Hosts.

We have received or examined and determined the following

specimens from AfriciX

:

Uganda : (N. 884 c) 2 ? from bushhuck, ill. 1909, and (N. 877) 1 ?

from cattle which came from Bukedi to Mpumu, Chagwe, IX. 1909, both

lots having been sent us by Sir David Bruce. J. H. Ashworth's

collection contains 1 % from a bushhuck shot at Toro. British East

Africa: (E. 307 fc) 1 ? from Jackson's hartebeeste, Upper Nzoia River,

North Kavirondo, collected VI. 1911, by S. A. Neave. Congo Free

State : (Liverpool N. 45 a) 1 ? fi-om antelope, Ka.songo, collected I. 1905,

by Drs Dutton and Todd
;
(X. 2354) ^ Ofi and larvae from antelope,

Kimaka, 15. vi. 1913, and (N. 2906) a large </ from buffalo, Beni,31. vi.

1913, collected by F. Harker. Gold Coast : (N. 504) 2 ^^ 1 $ 2 o,

collected in 1908 at Prahsu by Dr W. Graham. Sierra Leone :

(E. 584 = X. 1899) cfs Js Os from harnessed antelope, Port Lokko, v.

1912, and (E. 106 a) a % from Cross River, Obubura, VI. 1912, both

collected by Dr J. J. Simpson. J. H. Ashworth's collections contain 1 %

from cattle, Securella, 10. II. 1913, collected by Dr J. Y. Wood.

Cajneroon : Prof Neumann has presented us with co-types (N. 2887

(/") from Bos taui-us, Njanga, 1904, and (N. 2S88 $) from Capra hircus,

Mbula, 1004, collected by Dr Ziemann, who also found the adults on

sheep and pig in this region. [Ziemann (1905, pp. 116-117), whose

specimens were determined by Neumann, records that the tick occurs

on cattle at L;igos (Coastal Region), on pigs in Cameroon, on cattle and

goats in Duala (Coastal Region), on cattle, goats and pigs in and about

the Bakossi Mountains and on cattle in the Cameroon Mountains.

Ziemann, i. 1912, p. 58, states that he found specimens on cattle, goats

and dogs in the Cameroon Coastal Region. We learn by correspondence

that he also found the tick on " pigs "
i.e. Potamochoerus porcus L., at

Akonolinga, 6. VII. 1910; he informs us that the latter were determined

either by Neumann or Donitz.]

[Galli-Valerio, 1900, p. 530, states that DrNarhul found H.parnmta

on a monkey in Sumatra, 1909, but the determination appears to us

doubtful, as the species has not hitherto been found outside Africa.]

The tyjK's are in Toulouse, the co-types in Cambridge.



422 Genus Haemaphysalis

18. HAEMAPHYSALIS HYSTRICIS Supino, 1897.

Figs. 354-357.

Lit., Synon, and Icon. :

HaA>iniipliymlis hi/strlris Supino, 1897, III, fasc. 1, jjp. 2.51, 2.^2 ; fasc. 2,

PI. XIII, i'igs. 19, 20. Tbe author only figures the tarsi, the.se being of no

u.se for clas.siflcation ; his descrijjtiou is valueless.

Haemaphysalis kystricis Supino in Neumann, 1897, pp. 342, 343.

"Haemaphysalis hispinosa Neumann, 1897" in Neumann, 1901, pp. 261-263.

Description of ^ with notes on 5

.

Haemaphysalis hystricis Hupino, 1897, in Warburton, 1908, pp. .518, .519, Fig. 11

( 9 reproduced). Describes the ?

.

Not Haemaphysalis hispinosa Neumann, 1897, pj). 341, 342, Fig«. 7, 8, as stated

by Neumann, 1902 a, p. 128, when he wrongly degraded his sjiecies, regard-

ing it as identical with H. hystricis Supino. See our description of H.

hispinosa. ,

Not Haemaphysalis hirmaniae Supino as stated iu Neumann, 1911 a. Neumann
here describes H. hispinosa.

Male (Figs. 354, 355) : Scutum ovate, narrow in front, broad pos-

teriorly, 3 X 2'2 to 2'54 x 2 mm.', broadest just in front of the spiracles.

Numerous minute very inconspicuous punctations ; cervical grooves

small deep pits, behind the anterior border, followed by shallow divergent

depressions ; no lateral grooves ; festoons only slightly longer than

broad. Capitulum : base rectangular, twice as broad as long ; comua
strong and rather sharp

;
palps very slightly salient laterally ; articles

2 and 3 nearly equal in length ; the lateral salience of article 2 about its

middle and forming an obtuse angle ; a faii-ly strong dorsal retrograde

spine on the middle of the posterior border of article 3 ; strong ventral

retrogi'ade spine on article 3 ; hj'postome rather broad anteriorly, well

covered with 4
j

4 to 5
|
5 strong teeth of uniform size, about 8 per file.

Venter : spiracle short comma-shaped, with bluntly rounded dorsal

process. Legs : coxae normal ; trochanter I with the dorsal retrograde

spur rather sharp, and with a small sharp ventral retrograde spur

;

tarsus IV sloping rather rapidly, with small spur.

1 The scutunis of 9 rf measured as follows
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Fig. 354. H. hystricis d . Dorsum, part of venter, hypostome (highly magnified), spiracle

and tarsus IV. Specimen (N. 679) from Federated Malay States. Original,

G.H. F.N.del.

Fig. 355. H. Iiijstricin i . Dor.sum, venter and spiracle. Drawn from the type of

H. temermis Nn. in the Paris Museum. Original, G. H. F. N. del.
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Female (Figs. 356, 357) : Scutum lA x I'l to 08 x 0-8 mm.', usually

sub-circular, with fairly numerous moderate punctations, more con.spicu-

ous in the lateral fields ; cervical grooves forming pits at some distance

from the anterior border, followed by fairly well-marked sub-parallel

Fig. 356. H. hystricis ? . Scutum, capitulum in dorsal and ventral aspects, coxae

with trochanters, spiracle and tarsus IV. Specimen (N. 576) from Assam. Original,

G. H. F. N. del.

Fig. 357. H. hystricis 9 . Dorsum, etc. (not drawn to scale). Sketched by C. W. from

a specimen lent by Prof. Neumann. Warburton, 1908, Fig. 11.

depressions not reaching the posterior border. Gapituhim with the

characteristics of that of the </ ;
porose areas oval, far apart, a depres-

sion in the middle of the interval
;
palps with article 2 longer than 3,

' The scutums of 6 j measured as folio

N. 2956 1-4 X 1-1

N. 572 1-2 X 1-35

N. 576 1-2 X 1-2

i in mm.

:

N. 572 1-1 xl-3

N. 1070 0-95x11
N. 576 0-8 xO-8

Lots N. 2956 (co-types) from Burma, N. 572 and N. 57G from Assam, N. 1070 from

Malaya.
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the lateral salience more pronounced and more acute than in the ^^ ;

palp:il spurs as in the j/" ; hypostome 4 1 4, about 10 teeth per file.

Venter: spiracle pear-shaped, the narrow end dorsal. Lec/g as in the (/.

Fully gorged specimens may attain 1 1 x S'o mm.

Om- description is based on the examination of the types and

co-types, some of the latter (N. 2056, 2957 cT ? ) having been presented

to us by the Genoa Museum.

Geographical Distribution.

We have received or examined and determined specimens ft-om the

following countries'

:

Burma: Supine's specimens, J' $ (Genoa Mus. Nos. 20, 21, 51),

of which we possess co-types (N. 2950, 2957), were found on Hi/strix

bengalensis and Ursiis torquatus at Yado-Carin-Asciuii-Cheba and at

Carin-Cheba (900 m. elevation), by L. Fea in 1887-1SS9; (Indian Mus.

1798 b/17) 1 (/ found at Arakan Yomas, Chan ung. Upper Myiimdauiig

Reserve, Hedzada District, Lower Burma, 2. I. 1912, by C. G. Rogers;

(Indian Mus.) 1 ? found on Geoemyda spinosa. Assam: (N. 572) 3 J

from Cunis f<iinili<iris, Lhassia, and (N. 576) 1 j/ 3? from the same host,

Lushai Mountains, both lots having been collected in 1907 by R. A.

Lorrain (presented by the Hon. X. C. Rothschild). We have determined

specimens from the Indian Mu.seum (X. 1253 17) collected at Sadi3'a in

X.E. Assam, Xll. 1911, and al.so at Sibsagar, hosts not recorded. China:

(D.E.M. Xo. 13 = X. 2905, X. 2977) ?s from hedgelwrj, Tsingtau, Prof

Hoftmann coll. Federated Malay States: (X. 1060 6) cTs from tiger,

Pahang, 1910, collected by Dr A. T. Stanton who also found this tick on

a luUd boar; (X. 2106) (/s ?s from tiger, Kuantan, Pahang, 1. 1913,

collected by Dr Oscar Pou ; Messrs J. H. Ashworth and H. C. Pratt

have also sent us (X. 1070 a) 1 ? from Kelantan, and (X. 679) 2 ^
from an unrecorded place. Mr C. Strickland hiis sent us (X. 2953) 2 ?

from Ursus malaganiis, iv. 1913, and (X. 2952) (/ $ from dog, Xi. 1913,

both collected at Ulu Gombak, Selangor
; (X. 2951) 1 ? from dog. Port

Dickinson, X'orth Sembilan, ii. 1912. Sumatra: (X. 1274) 1 cf from

dog, V. 1911, presented by the late Prof W. Donitz. Borneo: (X. 954)

2 ? from a dog, Upper Sarawak, XI. 1 909, collected by Mr J. C. Moulton.

Ceylon : (Indian Mus. Xo. 847/17) 1 ? from Kandy. Celebes : (X. 72)

' Owing to the confusion in the synonymy, we confine ourselves to mentioning

only such specimens as we have ourselves examined.
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1 % from (S'ms celebeiisis, presented by Hon. N. C. Rothschild. Formosa :

(Berlin Mus. No. 174) ^ ? from wild boar, Taihorin.vi. 1911, collect.-d

by H. Sauter.

19. HAEMAPHYSALIS BISPINOSA Neumann, 1897.

Figs. 358-362.

Lit., Syn. and Icon. :

Hacmaphysalis bispinosa Neumann, 1897, pp. .341-342, Figs. 7, 8
( ? palp in

clor.sal a.spect, tar.siis IV, reproduced). Blanchard, 1909, p. 148 ; merely

listed.

Not Uaemaphysalis bispinosa Nn. in Neumann, 1901, pp. 261-262.

Not Haemaphymlis hi/stricis Supino, as stated in Neumann, 1902 a, p. 128.

Haemaphysalts bispinosa in Warburton, vi. 1907, p. 11, Fig. 9 (poor) incomplete

description ; 1908, pp. 517-518, Figs. 9-10 ((J dorsum, part of venter,

spiracle
; ^ scutum and capitulum, spiracle and tarsus IV ; sketchy, not

reproduced).

Raemapliysalis neumanni Donitz, 1905, pp. 127-129, 134, Figs. 4-6 (reproduced).

We have co-types.

Not Haemaphysalis birmaniae Supino, as stated in Neumann, 1911 a, p. 109.

Haemaphysalis neumauni Donitz, in Neumann, 1911a, p. 109.

1 Haemaphysalis neumanni Donitz, in Galli-Valerio, 1909, p. 539, found on

Canis aureus, Ceylon, 1907, Dr Narbel coll. ; Yakimofl' and Kohl-Yakimoff,

1911, p. 418. (They record 6 2 f'roui cuttle coming from China, Primorsk

Government, E. Siberia.)

Haemaphysalis bispinosa in Patton and Cragg, 1913, p. 648 (raised on monffoose),

PI. LXXIII, Fig. 11
; ? capitulum in ventral aspect ; PI. LXXXI, Figs.

5, 6, (J dorsum and (?) ? venter (legend confu.sed).

There has been a great deal of confusion about this species: Xeunmnn
(1897) founded the species bispinosa on a single % from Ramnad, India,

the description being fortunately accompanied by figures (Fig. 361 a

and b here reproduced). In 1901 he described the c/ and $ of what

vras evidently another species under the name of " bispinosa" \ these ticks

came from Japan and China. The second description agrees with that

of H. hystricis Supino, 1897. In 1902, Neumann, after examining

Supino's types, regarded bispinosa as identical with " ht/stricis," and

(wrongly) gave the latter name priority. He had evidently been led

astray by his second description of the purported " bispinosa " and the

fact, which he mentions, that Supino's types (</ ? ) are devoid of

capitulums.

Donitz (190.5), like ourselves, perceived the confusion which had

arist'n, and to clear up matters selected one of the forms de.scribed as
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' bispinosa " by Neumann as the type of a sepjirate species, which he

named neumanni. The form Donitz selected is, we find, identic^il with

H. bispinosa Neumann, 1897, ancl tliercforo fails into synonymy (see

Fig. 359 from Donitz). Warburton (1908) restored and rede.scribed

H. bispinosa.

Male (Figs. 358,359): Scutum 1-4.5x1 to 2-3 x 1-65 mm.', yellow

or brown (in well chitinised specimens), long oval, broadest in the middle,

FiR. 358. H. hhpitiosa i . Dorsum, venter, tarsus IV, spiracle. Specimen (N. 1826

from Ma<lras). Original, N. C. del.

glabrous, uniformly punctate with inediinn inconspicuous punctations

;

cervicjil grooves very faint, lateral grooves long.wellinarked,ending behind

spiracles ; festoons very long. Venter : spiracles white, sub-oval, broadest

posteriorly, almost without dorsal protuberance. Capitulum : base fairly

long, broadly rectangular, with straight sides and stout cornua;

palps only slightly .salient, articles 2 and 3 about equal in size and

' The following measurements show the variation in the size of the i scutum in mm.

:

N. 1826, from India 1-8 x 11 \

1-8 X 1-0.5 1 chosen for range of size from amongst 83 j

rV X 1-1
f

contained in the lot.

l-e.'ix 1-1.5

)

N. 1373, from .China 1-7 <11 N. 1'29, from .Japan 2-3 x 1-6.5

1 4.5. 1-0 2-05x1-5
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equally angular externally ; no spines on article 2, a short, sharp

retrograde spine at the middle of the dors;il border and at the middle of

Fig. 359. H. binpinosa i : (A) dorsum, x 12 (the original figure showed eyes which are

absent, they have now been erased; vide Douitz, 1906, p. 143) ; (B) part of venter

and—(C) capitulum more highlj' magnified. Donitz, 1905, PI. Figs. 4-6, illustrating

H. neumanni Do., 1905 (from borse, Japan), which we find = H. bispinosn Nn.

the ventral border of article :} ; hypostome 4(4 to 66, with equal

teeth. Legs : a moderate sharp spur on coxa I ; a very slight pro-

tuberance on coxae II-IV.

Female (Figs. 360, 361) : Scutmn yellow or brown, nearl_v circular.
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0'8 X 0"8 to r25 X 1"2 mm.', with unbroken contour; cervical grooves

beginning rather behind the anterior margin as fairly deep furrows

which converge and then curve outward, almost reaching the postero-

lateral border; numerous regularly <listributed punctations of medium
size. Venter : spiracles white, nearly circular, practically without dorsal

protuberance. Capitulum: base broatler than in the c/, the sides

Fig. 3G0. Fig. 361.

Fig. 360. H. bispinosa 9 . Capitulum in dorsal and ventral aspects, scutum, coxae with

trochanters, spiracle and tarsus IV. (N. 1826, same origin as ^ in Fig. 358.) Original,

N. C. del.

Fig. 361. H. hispinosa ? ; (a) right palp in dorsal aspect, x 6.5 ; [b) tarsus IV, x 75.

Neumann, 18"J7, Figs. 7, 8, illustrating his original description of the species (clearly

drawn from balsam-mounted specimen).

straight, the comua short and blunt
;

porose areas fairly large, far

apart, oval, not very clearly defined
;
palps as in the (/ ; h3'postome 4

j
4

to 6 6, with teeth of equal size. Legs : coxae as in (/ ; tarsus IV

long (at least four times as long as broad), tapering gradually.

The scutums of 12 ? measured as follows in mm.

N. 1826, from India 0-95 X 0-9

0-8.5 X 0-9

0-85 X 0-8

0-8 xO-8

0-8 xO-85

0-7 xO-7

N. 129, from Japan

N. 1852, from Australia

1-0 xl-1

1-25 X 1-2

115x1-15

11 xl-25

1-1 xl-2

11 xl-2

28
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Nymph (Fig. 362) : Body elongate. Scutum sub-circular, about

0'2 X 0'2 mm.', a few faint ^Junctations generally visible in the posterior

region ; cervical grooves well-marked, not veiy concave extemall}', not

quite reaching the posterior border. Capitulum : like that of the ?

,

but without an erect dorsal spine on article 3 ; its inner edge is, how-

ever, recurved (as in the $ of H. hispinosa var. interntedia) ; hypo-

stome 3
|

3. Venter : spiracle nearly circular. Legs : coxal armature

normal ; tarsus IV fairly long and sharply painted
;
pad short.

Fig. 362. H. hispinosa nymph. Capitulnm in dorsal and ventral aspects, scntum, coxae

with trochanters, spiracle, tarsus IV. (N. 1826, same origin as <? in Fig. 358.)

Original, N. C. del.

Fig. 362 n. H. hispinosa larva. Capituluin in dorsal and ventral aspects, scutum, coxae

and tarsus III. Drawn from (N. 2745) specimens raised in Cambridge, the progeny

of a ? from Madras. Original, G. H. F. N. del.

' The scutums of 5 nymphs measured as follows in mm. :

N. 169, from India 021 x 0-23 N. 169, from India 0-18 x 0-24

0-21 X 0-23 0-18 X 0-2

0-2 x0'21
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Larva (Fig. 362 a) unfed, measures about 0'53 x 0'44 mm. Scutum

broailer than long, about 0"25 x 0"33 mm., with undulating postero-

lateral borders ; cervical grooves distinct, parallel. Capitulum with

base rect;\ngular, posterior border almost straight, no cornua
;
palps

with article 2 protruding more than in the o; hypostome 2 2. Legs:

co.xa I with blunt tuberosit}' postero-internally, coxae II and III

unarmed ; tarsus IV short, tapei'ing to a point.

Description based on numerous specimens from India and Ceylon,

where it appears to be common.

Geographical Distribution and Hosts.

India : The tick is widely distributed, occurring apparently

throughout India. We possess, or have examined, specimens col-

lected as follows : Punjab : at Kasauli (Liverpool 149 a). United

Provinces: Mr Abdal Ghani collected specimens from goats, at Hald-

wani, VI. 1905 (Liverpool coll.) ; Mr R. Hodgart collected adults fi-om

Felis tigris, at Motisal, Garthwal District, III. 1910 (Indian Mus.).

Nepal: (Ind. Mus. 1082/17) J', from Felis tigris, Neapalganj, near the

Frontier, li. 1911
;
(Ind. Mus.) $ , from Felis tigris, Burdwar, Nepal Terai.

Bengal : (Ind. Mus. cc/367 c.) cf, found at Singla, Darjiling District, iv.

1913, collected by Lord Carmichael
;

(Ind. Mus.) J' ?, from dog, at

Bhogaon, Purneah District; (Ind. Mus. 917/17), found at Katihar,

Pumeah District, by C. Paiva
;

(Ind. Mus. 999-17) from buffalo,

Pni-neah District, L. R. Paiva, XI. 1910
;
(London Sch. Trop. Med.) from

dog, Calcutta, collected by C. R. M. Green; (Ind. Mus. 1079/17 =
N. 1804), c/" fi-om dog, Calcutta, ii. 1911; (N. B. Kinnear) ? from

Canis ain-eus, Andheri, near Calcutta, xil. 1908; (Ind. Mus. 2140/17 =

N. 2864) adults from Viverricula inalaccensis (Gmel.), Satpara, Puri

District, Ons.sa, 17. viii. 1914, Dr N. Annandale coll. Eastern Bengal

and Assam: (N. 890), from the Chin Hills, just east of Chittagong,

1909, H. M. Lefroy coll.
;
(N. 892), from Canisfamiliaris,fiont\\a.vA Mts.;

(N. 582 and 583), from Equus caballus and Talpa sp., Lushai Mts.,

collected VI. 1907 by R. A. Lf)rrain ; these three lots were presented

by the Hon. N. C. Rothschild
;
(Ind. Mus. 1202/17, 1244/17) } ?, from

N.E. Assam, xi. 1911, found on gi-ass and on floor at Sadiya re-

spectively. Madras Presidency : Beginning in the north : (Ind. Mus.),

(/, from dog, Berham])ur, I. 1910; (Ind. Mus.) ^, from grass at Lake

Chilka, collected ill. 1910 by Dr A. Annandale
;
(N. 1826), £/ ? o, from

a cow, Madras collected in 1912 by Mr J. F. Valladares; (N. 167 and

28—2
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168) were collected by Colonel C. E. Nuthall, A.V.C., xi. 1906, from

cattle, at the slaughter-house and from a (joat at Madras; (N. 190G), %,

from cattle, collected vii. 1906, at Bellary by Mr F. M. Hewlett; (N.

343) (/ %, from Coimbatore, collected in 1906 by Colonel C. E. Nuthall,

A.V.C. ; (N. 1958) J" % , from sheej), at Agricultural Farm, Coimbatore,

collected in 1912 by Mr T. Bainbrigge Fletcher; (N. 2745) ?, from

calves, Guindy, in. 1914, Captain W. S. Patton coll. Travancore

:

(Ind. Mus.) %, from Macacus sinicus, at Maddathory, western base of

Western Ghats; (N. 1253 a) </ $, from dog, place not stated, collected

III. 1911, by Mr E. R. Hewlett; (Ind. Mus. TM/3, TM/6) ?s, from

hullock, collected xil. 1911, at Nagercoil
;
(N. 3072 = Ind. Mus. 2173/17)

cf % from Hemitragus hylocrius, Parambikulam, Cochin State, ix.

1914, F. H. Gravely coll. Mysore : (N. 1071 h), ^ ? , from cow.

Bangalore, collected i. 1910, by Mr W. H. Marshall. Bombay
Presidency : (N. 863), from calves, and (N. 869) from foxhounds, at

Belgaum, collected in 1909, by Captain F. H. C. Hutchinson, I.M.S.

;

(Ind. Mus. 1117/17) ^, found at Caunter, Panwell, ii. 1911
;
(N. 2529 h),

t/ ^, from bullocks, collected X. 1913, at Poena by Major Eassie and

presented by Colonel E. R. C. Butler; (Mr Hewlett's coll.) adults from

lion, shot 11. III. 1909, in Gaur Forest, Kathiawar
;
(N. 2002) ?, from

Felis tigris, Kadra, Kanara, XI. 1910, N. B. Kinnear coll. Ceylon :

Dr Aide Castellani, in 1906, sent us four lots (N. 150), from dogs,

Nugegeda; (N. 148) from jmlecat, Kollupitiya; (N. 151) from Mouse-

deer, Cinnamon Gardens
;
(N. 152) from jng. Government Model Farm,

near Colombo. Colonel B. Skinner, R.A.M.C., in 1906, sent us three

lets; (N. 186 a) from country cat, Borlesgama; (N. 187) from dog;

(N. 188) from black monkey, Raygam Keili. Mr E. E. Green sent us

two lots (N. 510) ?s, from dog
;
(N. 515 b) $s, from cuttle, Matara, VII.

1906. We have a .specimen (N. 891) $, from cattle, presented by

Mr E. G. Wheler in 1906. We have determined (E. 876 a = N. 2901,

E. 771) adults and nymphs found en the goat, at Hakgala, 23. vii. 1913

and 27. ill. 1914, and (E. 708) on cattle, at Peradeniya, 31. v. 1913,

by A. Rutherford.

Burma: (N. 1384 a) from goat, Rangoon, collected IX. 1911, by

Dr H. H. Marshall. Andaman Islands : (Ind. Mus. 1118/17) ^, from

dog, at Ross, collected ill. 1911, by O. Paiva. Federated Malay States

:

Dr W. M. Scott has sent us (N. 2459) ^s %s, found on fowls. III. 1913,

at Singapoie. China: We have received through Mr T. V. Sherrin

(N. 1372) 1 %, from Nemorhaedus cinereus, Jehang, and (N. 1373) 6 c(*

5 %, from Cervulus sp.. Fen Tuang Shan, An-Woi ; we have, moreover.
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determined numerous specimens (Berlin Mus. No. 179) from Chinese

roebuck {Hijdropotes inermis), Hcrr Lemra coll., and (D.E.M. 3, 4, 10
;

N. 2905, 2976) from doy and other {>.) hosts, collected at Tsingtau,

7. VIII. 1914, by Prof. Hoffmann.

Japan: The late Professor W. Donitz presented us with co-types

(N. 129) of his H. neumanni, (f and ?, found on the horse. Dr M.

Miyajima has sent us (N. 2911 a) 1 $ from cattle, Tokio, 16. .\. 1911,

found with Boophilus
;
(N. 2907 a) %s from horse, Aomori, North-Central

Japan, 15. VII. 1912, found with Dermacentor
;
(N. 2908) adults and

larvae, from horse, Daisen, N.W. of Central Japan, 2. viii. 1912, found

with Ixodes ricinus; (N. 2909) $s from hoise, Takanabe, Kiushiu, 5.

VI.-12. X. 1912. Borneo: (N. 307 6), from tvild red-deer, Kuching,

Sarawak, collected vii. 1907, by Dr A. R. Wellington. Australia: We
are indebted to Dr J. Burton Cleland for (N. 1851) $, from horse,

Ballina, N.S. Wales, x. 1911 ;
(N. 1852) ? , from calf, Bonville. British

East Africa : Dr J. G. Parham, iv. 1912, collected specimens (N. 1787 b,

1781 d), (/s and ?s respectively, from bullocks at Bet-cl-Ras and Chuck-

wani
;
(N. 1783 a) $, from a goat at Mahonda

;
(N. 1790 6) ?, from a

bull at Kikwaguni; he also found a $ on a bullock at Bububu.

(N. 2846= E. 870) (/, from imported Indian (Bombay) cattle, Zanzibar,

2. IX. 1913, Dr W. M. Adei-s coll. We have also determined specimens

collected b}' Mr L;ist in Zanzibar, X. 1905, which are in the collection

at Liverpool (Liverpool coll. Nos. 74 and 87) $s and nymphs from cattle,

and t/s. ?s from goat, and specimens {^ $ Berlin Mus. No. 71) labelled

merely " Zanzibar." From the foregoing records it would appear that

H. bispinosa has recently been imported into Africa as it has not pre-

viously been reported from this continent.

Haemaphysalis bispinosa var. intermedia

Warburton and Nuttall, 1909.

Figs. 363, 364.

Lit. and Icon. : Warburton and Nuttall, 1909, pp. 69-70, Fig. 16 (reproduced).

Differs from the type in little else than the structure of the palps'.

In the ? {V\g. 364) the third article, instead of bearing a somewhat

' The scntums of 4 <f and 4 ? measured as follows in mm.

:

1-8 xl-15 0-9 X 0-9 (3 specimens)

1-75 X 1-15 0-8 X 0-8

1-7 xl-2

1-6 xl05
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erect dorsal retrograde spine at the middle of its posterior border, has

its internal angle produced to a retrograde point, hardly raised above

the dorsal surface of the palp. In the (/' (Fig. 363) the point may be

altogether absent, the postero-intemal angle of article 3 being bluntly

rounded. The spiracle is, as a rule, somewhat narrower and more

transverse than in the type.

This variety was described from specimens marked *
( ? types)

in the subjoined list relating to the geographical distribution ; it

was named intermedia because it seemed to connect the group with

a dorsal spur on article 3 of the palp with another group, destitute of

such a spur, of which H. campanulata is the type.

Types in Cambridge (N. 1686 c/'
; N. 34 d and h; N. 327,

N. 515 a $ ). We presented co-type N. 34 /i $ to the collection of

the London School of Tropical Medicine.

Fig. 363. Fig. 3G4.

Fig. 363. H. bispinosa var. intermedia ,? . (N. 1086) capitulum of type. Original,

N. C. del.

Fig. 364. H. bispitwsa var. intermedia ? . Capitulum and scutum, tarsus IV, spiracle

and ventral aspect of right palp. Warburton and Nuttall, 1909, Fig. 16. Sketch by

C.W.

Although widely distributed in India, this variety has not reached

us from the same places as H. bispinosa, and it does not appear to

be as common. We have received the following specimens: (*N. 327),

from a cat, Agra, collected in 1907 by Dr E. H. Hankin
;
("N. 1686,

cT types), fi-om Lepus rujicaudatus, collected, ill. 1911, at Shamghar

by Mr N. B. Kimiear.

The following were collected in Cutch by Mr N. B. Kinnear:

—

(N. 1680), 3 </ 1 ?, from Canis pallipes, at Charwa, 1911
;
(N. 1682),

(/s, from Felis caracal, at Bhuj, viii. 1911; (Kinnear No. 289 6), </",

from Felis caracal, at Dhonsa, 1911
;
(Kinnear, No. 348), from
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Ennaceus micropus, at Bhuj, vii. 1911; (Kinnoar No. 2-tl a), ^ ?,

from Felts urnata, at Bhuj, 1911; (Kiimear No. 26-i a), (/"s, from

Felis affinis, at Nohaman, 1911. Major O. A. Smith collected on

9. VIII. 1912 numerous
c/" $ in Chota Nagpur (Intlian ^lus. 1524/17 =

N. 2056, N. 2077), from a wo(/', four miles west of Koderma Station.

Mr N. B. Kinnear collected three lots in Kandeish, at Ghodasgaon,

V. 1911, namely (N. 1665), ^, from Hyaena hyaena: (N. 1666) J"s,

from Felis affmis ;
(Kinnear, No. 402), %, from Millardia meltada^

;

also one lot at Pili, Sipna Valley, Berars
;
(N. 1672) J" $, from Cyon

dakhunensis. Colonel C. E. Nuthall, A.V.C., sent us several lots

(*N. 34 d, li) collected in 1906 in the Bangalore, Mysore, Secunderabad

and Hyderabad Districts, the hosts not having been recorded. One lot

(N. 3071 = Ind. Mus. 2172/17) (/" $ was found on Sus cristatus, near

Barhi, Hazaribagh Distr., Chota Nagpur, 21. vii. 1914, by Major

O. A. Smith.

One lot has reached us from Ceylon (*N. 515((), from cattle, at

Matara, collected, vii. 1906, by Mr E. E. Green.

20. HAEMAPHYSALIS PARVA Neumann, 1908.

Figs. 365, 366.

Lit. and Icon. : Xeumann, vil. 1908, pp. 89-91, Fig. 10 (reproduced). Blanchard,

1909, p. 154, and Galli-Valerio, 1909, p. 539 (listed only).

Male (Figs. 365, 366) : Very small, body measuring 1-1 x 08 to

1'4 X 10 mm. Scutum a rather broad oval, broadest posteriorly, the

posterior border being rather flat or truncate ; strongly punctate, the

punctations deep and often confluent ; cervical grooves shallow ; lateral

grooves medium, including no festoons ; festoons fairlj' long, well-marked.

Capitulum: base rectangular, relatively rather long, cornua strong;

hypostome short, with dentition 4 ; 4 ;
palps with articles 2 and 3

of about equal length, article 2 not very salient laterally, without

spines ; article 3 with strong ventral retrograde spine and a dorsal

tooth not very erect and somewhat internal. Venter : spiracle sub-

circular. Legs: a strong spine on coxa I, a slight internal spur on

coxae II-IV ; tarsi medium, not humped
;
pad long ; the hairs along

the ventral surface of the legs are longer and more conspicuous than in

H. bispinosa.

' Family Muriihie.
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Female : Body oval, red-brown or yellowish. Scutum oval

07 X 0'65 mm., with punctations as in the (/', a little lighter than

the rest of the body ; cervical grooves well marked, spiracle as in

Fig. 365. H. parva i . Dorsum. Drawn from co-type No. 1038 in Galli-Valerio coll.

Original, N. C. del.

Fig. 366. H. parva d . Capitulum in ventral aspect with coxae I. Neumann vii. 1908,

Fig. 10.

thee/'- Dorsum conspicuously hairy. Capitulum 0'33 mm. long ; base

more than twice as broad as long ; cornua strong
;
porose areas small,
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indistinct, far apart; hyjjostome 4 1 4 ;
palps as in tho ^. Legs

medium, as in the cT-

Nymph and Larva: These only differ fri)Ui the corresponding

stiiges of H. binpinosa (see pp. 430, 431) in having stronger cornua

and more hairy doi-siun and legs.

The species was originally described from 16 c/ 8 $ 3 O and 7 L,

from Ganis aureus, Ceylon, 1907, collected by Dr Marbel. The types

and co-types are in Toulouse, in Prof. Galli- Valerie's collection at

Lausanne and in Cambridge (N. 2889 cT ¥)> the hvst having been

presented to us by Prof. Neumann.

Prof Galli-Valerio has kindly allowed us to examine all of his

specimens of H. parva (Nos. 1037, 1038), which are co-types if not

types. No. 1037 contained 2 (^ H. parva and 2 $s which differed

much from each other and do not belong to the (/s; one was

a. Iiystricis $ , and the other was indistinguishable from ff. bispinosa ?

.

No. 1038 contained 10 (/", 1 $, 2 o and 4 L ; all of which agi-ee fairly

well together and are doubtless the various stages of the tick named

H. parva by Neumann.

When the dorsal spur on article 3 of the palps is added to

Neumann's description, the likeness to H. bispinosa is very close,

and it is not without hesitation that we regard it as specifictilly

distinct. Besides the difference in size, the J's have a different

facies, H. parva (f being short and broad, truncated posteriorly, and

more deeply punctate than H. bispinosa. The ?s, os and L have

stronger cornua and are distinctly more hairy.

We have determined the following as H. parva : (Ind. Mus.

2141/17, 2143/17 =N. 2865 and 2931a) J's ?s from Felis viverrina

Bennett and Lepus ruficaudatus Geoff., Satpara, Puri District, Orissa,

India, 16. in. 1914, coll. Dr N. Annandalc
;
(Berlin Mus. = N. 2822)

(/ $ , origin unknown, collected by Schoede
;

(N. 3073 = Ind. Mus.

2176/17) </s ?s from Lepus sp., Satpara, Lake Chilka, Orissa, ix. 1914,

Chilka Survey coll.; (N. 2388b) (/s $s from panther, no locality stated

presented by R. Hancock ; this lot contained some large specimens.
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21. HAEMAPHYSALIS CUSPIDATA Warburton, 1910.

Figs. 367-370.

Lit. and Icon. : Warburton, xil. 1910, pp. 401-402, Fig.s. G, 7, i and ? (repro-

duced).

Male (Fig. 367). Scatam: 1-8 x 1-1 mm., fairly glossy, with

numerous very small, shallow, discrete punctations; cervical grooves

deep under the cornua, then faint and gently diverging ; lateral grooves

medium, faint, including one festoon ; festoons long, curved, with

distinct broad intervals widening distally. Gapitulum : base rectangular,

broader than long, with straight sides and very long cornua, longer

than the base (hence cuspidata)
;

palps of medium length ; article 2

fairly salient laterally, unarmed, article 3 with long dorsal retrograde

spine reaching to the posterior border of article 2, and almost equally

long ventral spine, article 4 unusually long ; hypostome 4 1 4. Venter

:

Fig. 367. Fig. 368.

Figs. 367 and 368. H. cuspidata. (Fig. 367) tf dorsum, capitulum in ventral aspect,

coxa and trochanter I, palp in profile, spiracle, anal grooves. (Fig. 368) ? capitnlnm

and scutum, palp in profile, spiracle. (Sketches by C. W.) Warburton, 1910, Figs. 6, 7.

genital orifice between co-xae II ; anal grooves ogival ; spiracle sub-

triangular, with narrow rounded anterior border and nearly straight

posterior border. Legs : ooxa I with long narrow spur, coxae II-IV

unarmed, trochanter I with a strong rather sharp retrograde spur

both dorsally and ventrally ; otherwise as in H. aculeata (p. 440).

Female (Fig. 368) : Body dark-brown, very punctate. Scutum

:

yellowish, nearly circular, 096 x 13 mm., numerous medium-sized

punctations ; cervical grooves rather long and slightly converging

till they reach the middle of the scutum. Capitulum : base about

twice as broad as long, with long cornua, but not so long as in the </"

;
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porose areas rather large, oval, converging in front, separated by more

than their diameter; palps with the same characteristics as those

in the </", but the ventral spur on article 3 longer than the dorsal

;

hypostome 4
]

4. Venter : spiracle nearly circular, but rather pointed

doi-so-lateraliy; vulva between coxae II and III. Legs: as in the t/"-

Nymph : (Fig. 369) : Scutum : 0-42 x 0-48 mm. Capitulum :

without dorsal spur on article 3 of the palp; otherwise like the %

in such structures as are present. The long comua give it a very

characteristic appearance.

Fig. 369. H. cuspidala. Nymph. Scutum, capitulum in dorsal and ventral aspects,

coxae with trochanters, spiracle and tar-sus IV. (N. 2692 type.) Original, N.C. del.

Fig. 370. H, cuspidata Lar%'a. Scutum, capitulum in dorsal and ventral aspects, coxae

and tarsus III. (N. 2692 type.) Original, N.C. del.

Larva (Fig. 370) : Scutum : 0'25 x 0'31 mm., cordate, emargination

deep; cervical grooves well marked for half the scutal length, parallel.

Capitulum : base sub-rectangular, with comua only slightly developed

:

palps as in the nymph, but less salient laterally. Legs : coxae
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practically unarmed ; tarsus III tapering finely
;
pad short. There

is little to indicate the connection of the larva with the adult.

Described from (N. 1108) 30 j", found (in company with

H. aculeuta) on Tragiduti memmina (the " Mouse Deer "), at Colombo,

Ceylon, 3. viii. 1909, by Mr C. C. Dobell ; and (N. 2692) 2 ?, 7 os
and 4 larvae, found on Paradoxurus niger (Palm civet) at Colombo,

Ceylon, 16. II. 1910, Dr A. Willey coll. We have since received

(N. 2766) 3 c/" 1 ^, found on Heiyestes mumjo, Peradeniya, Ceylon,

II. 1912, J. S. Fryer coll.

This species much resembles H. aculeata in most respects, but

it is easily distinguished by the capitulum.

Types in Cambridge (N. 1108, ^s; N. 2792, 1 ? 7 o 4 L).

We have presented co-types (N. 1108 cT) to the Zoological Museum,

Berlin, and to the Neumann collection, Toulouse.

22. HAEMAPHYSALIS ACULEATA Lavarra, 1905.

Figs. 371, 372.

Lit., Icon, and Synon.

:

//. iii-ulriita Lavarra, 1905, pp. 255-258, no figure (^J).

//. JoiKjipalpu Warburton, 1910, pp. 399-400, Figs. 4, 5 ((^ and $ reproduced).

11. aculeata Lavarra, in Neumann, 1911a, p. 110 ; no figure.

Male (Fig. 371). Scutum 2 x 1'3 mm.', glossy, with numerous

very small punctations, many of them confluent; cervical grooves

deep to receive the cornua, barely visible behind them ; lateral grooves

rather short and faint, including one festoon ; festoons long, with well-

marked curved intervals. Capitulum : base sub-rectangular, with

rounded sides, broader than long, with cornua of almost equal length

;

palps very long, three times as long as broad: article 2 very slightly

protuberant laterally, unarmed ; article 3 with a long, strong retro-

grade spine dorsally and ventrally; hypostome small, with numerous

very small sharp teeth, apparently 6
|
6, considerably shorter than the

palps. Venter : genital aperture between coxae II ; spii-acles sub-

rectangular, more rounded anteriorly ; anal grooves rather ogival.

Legs : coxae I with a rather long blunt spur ; coxae II-IV unarmed

;

trochanter I has a distal retrograde spur both dorsally and ventrally,

' The scutum of (N. 2731 co-type) the <j presented by Lavarra measures 1-7 x 1-2 mm.
but the specimen appears somewhat shrivelled.
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the former blunt, the latter shorter and more pointer! : tarsus IV

roundly tapering; pads large.

Female (Fig. 372). Scutum nearly circular, 1'2 x 12 mm. ; cervical

grooves deep pits behind the cornua, followed, at a short interval, by

broad, shallow, nearly parallel depressions extending slightly beyond

the middle of the scutum ; numerous very small punctations. Capitu-

lum : base rectangular, twice as broad as long, porosc areas much
longer than broad, very far apart ; cornua short and blunt

;
palps very

^i3:>

Fig. 371 i .

Fig. 372 9 .

Fig. 371. Fig. 372.

Ilaemnphysalif aculeata.

Dorsum, tarsus IV, spiracle, palp in profile.

Capitulum and scutum, palp in profile, spiracle. Warburton, 1910, Figs. 4,

(sketches ; scutums to scale).

long, four times as long as broad, nearly cylindrical, armed as in the

(/, but with the dorsal retrograde spur of article 3 shorter; hypostome

5 5, well covered with small teeth ; spatulate. Venter : spiracle smaller

than in the cf and more pointed dorso-laterally. Legs: as in the </.

Described from 10 J" and 1 $ taken by Mr C. C. Doboll from

Tragulus memmina (the Mouse Deer), at Colombo, Ceylon, 3 viii. 1909,

and named H. longipalpis by Warburton (1910). The (/ was described

before as H. aculeata by Lavan-a (190.5) ; the latter name has, therefore,

priority. Lavarra's specimens (Ifi c/) wore found on Tragulus ntemmina

Bodd. in the East Indies, the host, which died in a menagerie, having

been purchased by the Zoological Museum, Rome. A specimen kindly

presented to us by the author (N. 2731, co-type) agreed fully with the

foregoing description of the cf.

This remarkable species, though undoubtedly a Haeinap/n/saiis, has

the abnormal character of palps much longer than broad. It belongs

to the //. bixpinosa group.
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Types and co-types (cT) in Lavarra's collection, Rome, in Toulouse

and Cambridge. The types of//, longipalpis Warb. (N. 1107, (/' % ) are in

Cambridge.

23. HAEMAPHYSALIS CALCARATA Neumann, 1902.

Figs. 373-377.

Lit. and Icon. : Neumann, 1902, pp. 11.3-115, Figs. 2, .3 {$ reproduced).

Description of $ and o, the latter not figured. Neumann, 1910, pj). 17.3-174,

Figs. 11, 12. Description of $ . The figures represent the 9 capitulum and

scutum, ventral aspect of palp, digit ; not reproduced (see our text). Neumann,
1911a, pp. 113-114; account condensed from Neumann, 1902, ? not de-

scribed, species not figured. Blanchard, 1909, p. 148, Fig. 178 ; species

merely listed, the figure taken from Neumann.

Male (Figs. 373-375): Body about 17 x 11 mm. in average speci-

mens^ Scutum : punctations very fine, discrete, inconspicuous ; cervical

grooves short, deep, converging ; lateral gi'ooves medium, well-marked, in-

cluding one festoon ; festoons relatively broad, hardly longer than broad.

Fig. 373. Fig. 374.

Fig. 873. H. calcarata i . Dorsum and venter, spiracle and tarsus IV. (Drawn from the

type in Neumann's collection. No. 1292.) Original, G. H. F. N. del.

Fig. 374. H. calcarata i , left palp, ventral aspect. Neumann, 1902, Fig. 2.

Capitulum : base trapezoid, broadest in front, with straight or somewhat

rounded sides converging behind, cornua slight
;
palps with article 2

very salient laterally, the salience hollowed to receive coxa I, and

produced on the ventral side to a sharp retrograde spur; article 3

broader than long, with a long sharp ventral retrograde spur; no

' This is the size of the ^ type we illustrate in Fig. 373 ; our 4 <f s from Somaliland

measured 1-95 x 1-1; l-8xl-l; l'75xll; and 103x1 mm. respectively.
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dorsal spurs on the palps ; hypostome 4
|
4. Venter : spiracle sub-

triangular or somewhat comma-shaped, rather small. Legs : coxae

with strong internal spurs, strongest on coxa I ; trochanter I with

long sharp ventral (as well as dorsal) retrograde spur ; a similar but

less-marked spur on trochantere II and III, nearly obsolete on

trochanter IV ; tarsi short and very stout almost to the tip, where

they taper very abruptly
;
pad moderate.

Female (Fig. 376). Scutittn : 0".95 x 0'85 mm.', appearing distinctly

longer than broad, narrowing posteriorly
;

punctations rather few,

indistinct, of moderate size. Capitulum with base of similar shape to

that of (/" though relatively broader; porose areas oval, well separated,

Fig. 375. Fig. 37G.

Fig. .S75. //. calcarata <f . Coxae with trochanters. Neumaun, 1002, Fig. 3.

Fig. 376. H. calcarata ? . Scutum, capitulum in dorsal a^d ventral aspects, coxae and

trochanters, spiracle and tarsus IV. (N. 1224.) Original, N. C. del.

converging anteriorly
;
palps as in the (/ but relatively longer and

with the ventral spur on article 2 less marked. Venter : spiracle sub-

circular, small. Legs as in the J*, with the same coxal and trochantal

armature less marked, and with similar thick abruptly-tapering tarsi.

Nymph (Fig. 377): Scutum sub-circular, shagi-eened but without

definite pimctations ; cervical grooves well-marked and converging at

first, then broad and shallow. Capitulum with base broadening

anteriorly, cornua slight
;
palps with article 2 sharply salient laterally,

Measnred on our specimen from Somaliland.
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with its posterior border almost straight dorsaliy, but with a ventral

retrograde spur directed outward ; lateral contour of articles 2 and 3

continuous and concave outwardly ; article 2 twice as long as article 3

;

hypostome 2 2. ier/.s with a sharp internal spur on all the coxae.

Through the courtesy of Professor Neumann we have been able

to study and figure one of his type specimens (j/'j, the species having

been founded by him on 5 ,/ and 1 O fi-om Spermosciurus sp., Sichi Baz,

Abyssinia, collected by Hilgert (received in 1901 from Erlanger).

Fig. 377. H. calcarata Nymph. Capitulum and scutum, capitulum in ventral aspect,

with coxae and trochanters, spiracle and tarsus IV. (N. 1224.) Original, N. C. del.

Neumann, 1910, p. 173, records 2 ^ and 8 ? from a squirrel,

Ros^res, Upper Blue Nile, Egyptian Soudan, 1906, coll. C. Alluaud

(Paris Mus.). The female as de.scribed and figured by Neumann (1910)

does not agree so closely with the male as do our specimens ; we do not,

therefore, reproduce his figures.

Our description of the adults and nymph is based on specimens

(N. 1203, 1224), 4 c/ 2 ? and 1 o, from Xerus rutilus, Biacobaba,

Somaliland, iv. 1901, presented by Dr E. Brumpt, and the study

of a type (/.

Types in Neumann collection, Toulouse. Co-type (N. 2882) (/"

in Cambridge.

Haemaphysalis calcarata var. houyi
Nuttall and Warburton, 1915, n. var.

Male : Resembles the type but for its somewhat sturdier build and

the fact that the trochantal spurs are short and blunt, the palps being

somewhat shorter and mure massive.
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Female : Resembles the type except for the reduced trochantal

spurs.

Nymph : Possesses a scutum rather longer than in the type.

Trochantal spurs absent.

Described from 7 (/ 1 $ and 2 o from Bate, New Cameroon,

collected by Dr Hou}^ The variety is closely allied to a small form of

H. leaclii found in Abyssinia by Dr Brumpt but it is distinguished

therefrom b\' its humped tarsi.

Types in the Berlin Museum (No. 279), co-types in Cambridge

(N. 2096).

24. HAEMAPHYSALIS CALVUS Nuttall and
Warburton, 1915 n. sp.

Figs. 378, 379.

Male (Fig. 378). Scutum about 2-4 x 17 mm.', broadly oval,

widest at about the fourth coxae, glossy, with very numerous minute

Fip. 378. n. calrus i . Dorsum and venter, riptht palp in profile, hypostorae (highly

maunified), spiracle and tarsus IV. (N. 2120 type.) Original, N. C. del.

shallow punctations, often confluent and tending to a linear arrange-

ment ; cervical grooves short deep depressions close behind the anterior

border; lateral grooves short, beginning far back and ending very

> The scutums of our 3 i specimens measure respectively :

2-6 X 1-8.5 mm. 2-3 x 17 mm.
2-45 X 1-8 „
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indefinitely ; festoons rather longer than broad. Gapitidum : base

rectangular, twice as broad as long, finely ptinctate, with moderate

cornua
;
palps short, article 2 only slightly salient laterally, the salience

about the middle of the article, considerably longer than article 3 in

its ventral aspect ; no dorsal spines, but long sharp ventral retrograde

spines on articles 2 and 3, those on article 2 so divergent as to be

visible dorsally ; hypostome short and broad, with 6
[

6 small sub-equal

teeth, about 8-10 per file, and large corona. Venter : anal grooves

ogival ; spiracle sub-rectangular, rather broader posteriorly. Legs

:

strong sharp spines on all the coxae, longest on coxa I ; well-marked

sharp trochantal spurs, progressively diminishing, and .shortest on

coxa IV ; tarsus IV long, tapering gradually ; pad long.

Female (Fig. 379). Scutum broader than long, 0-9 x ll mm.,

broadest near the posterior end, glossy, with numerous moderate

punctations ; cervical grooves well-marked, sub-parallel. Capitulum :

base twice as broad as long, cornua slight, porose areas large, sub-

circular, far apart, but indefinite in contour except where defined

Fig. 379. H. calvus ? . Scutum, capitulum in dorsal and ventral aspects, right palp

in profile, coxae with trochanters, spiracle and tarsus IV. (N. 2120 tvpe.) Original,

N. C. del.

by the lateral ridge; palps of the same character as in the J', but

rather longer and entirely without the divergent ventral spurs on

article 2 ; hypostome short and broad, 4
1

4. Venter : anal groove

semi-circular; spiracle sub-circular. Legs as in the </, with shorter

spurs.
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Described from 3 J' and 1 $ (N. 2120^/), taken from buffalo,

Sekong River, Sandakan, British North Borneo, 19. IV. 1913,

Dr H. F. Conynghain coll.

A large species allied to H. montgomeri/i Nuttall, 1912, but

differing therefrom as follows : basis capituli and scutum broad, fourth

coxal spur less developed, venter not hairy, ventral spur of article 2

of (/ palp more divergent, etc.

Types in Cambridge.

25. HAEMAPHYSALIS SPINIGERA Neumann. 1897.

Figs. 380-383.

Lit. and Icon. : Xeumami, 1897, pp. 352-3.")4, Fig. 18 {^ palp, digit and coxae,

herein reproduced) ; Neumann, 1901, p. 264 ; Keunianu, 1911 n, p. 113, Figs. 59,

60 (condensed from his earlier description ; omits the figure of the digit)
;

Blanohard, 1909, p. l.i", Fig. 19,") (four-line description with figure ; both taken

from Neumann).

Male (Figs. 380, 381). Scutum oval, about 2'5 x 15 mm., broader

posteriorly, finely punctate all over ; cervical grooves shallow, parallel

;

Fig. 380. H. spinigera i . Capitulum in dorsal and ventral aspects. Drawn from a

balsam-mounted type specimen taken from a bear. Only the surface structures are

shown. Original, G. H. F.N. del.

lateral grooves short, very concave internally, including no festoon

;

festoons long. Capitulum : base rectangular, finely punctate dorsally,

cornua strong
;

palps short, article 2 fairly salient laterally, with a

retrograde spine at the ventro-lateral angle ; article 3 much broader

than long, with a short stout ventral tooth ; hypostome 5
i

5, 9 or 10

teeth per file. Venter : spiracle oval, with slight dorsal process. Legs :

relatively stout ; coxa I with a long internal spur; short spurs at the

middle of the posterior border of coxae II and III, a very long internal

spur on coxa IV ; tarsi tapering, pad long.

29—2
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Fig. 381. H. spinigera i : (1) left digit, x 320 ; (2) left palp in ventral aspect, x 65 ; (8)

coxae, X 45. Drawings from the type. Neumann, 1897, Fig. 18.

Female (Figs. 382, 383). Scutum sub-circular, 1'2 x 11 mm., with

very fine punctations irregularly distributed ; cervical grooves faint,

o
Ol

Fig. 382. Fig. 383.

H. spinigera, ?

.

Fig. 382. Capitulum and scutum, capitulum in ventral aspect, tarsus IV. Drawn from

one of our specimens (N. 1998). Original, N. C. del.

Fig. 383. Coxae of right side and spiracle. Drawn from a type specimen mounted in

balsam. The tick was found on an Indian bullock. Original, G. H. F. N. del.
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sub-parallel. Capitulum : base rectangular, much broader than long

;

porose areas oval, for apart, a small median pit in the interval ; cornua

fairly strong; palps relatively longer than in the ^, but with the same

characteristics; hypostome 4
j

4. Venter : spiracle sub-rectangular, dorsal

process almost absent. Legs: coxa I with a foirly strong internal spine
;

a verj' small spur on coxae II-IV ; tarsi tapering, pad long.

Our description is based on specimens (N. 1998, (/ ? ) found on

Felis tig7-is, at Kadra, Kanara, India, xi. 1910, by N. B. Kinnear, and

on others (N. 2388 5 j/" 2 ? 1 o) found on a panther and received in

1913 fi-om R. Hancock. Neumann's types were (a) specimens from

S. Mahratta, India, mounted as microscopic preparations', namely, 2 J'

found on Felts tigris and a bear respectively, and 1 $ (now in

Toulouse) found on an Indian bullock, (6) 2 (/ 4 $ from Ceylon,

collected by Deschamps (Paris Mus.). Neumann has since (1901, p. 264)

recorded 3 $ from Judea, collected by Roux (Paris Mus.).

Haemaphysalis spinigera var. novae-guineae
(S. Hirst 1914) NuttaU and Warbiirton, 1915.

Figs. 384-386.

Lit., Synon. and Icon. :

Haemaphysalis novae-guineae Hirst, VI. 1914, pp. 328-3.30, Fig. 16
; ^ palp in

ventral aspect and coxae with trochanters
; 5 capitulum and scutum (not

reproduced).

Both sexes are more glossy and less punctate than the type species.

Male (Fig. 384) differs from the type chiefly in the palps and

the coxal armature. Scidum : ranges in size from 2'45 x 1-6 down
to 1"66 X I'Oo mm.-. Capitulum : the external contour of articles 2 and

' These BpecimenB were kindly lent us by Prof. Neumann for purposes of study and
they were used in connection with our tigs. 380 and 383. The specimens bear the labels

of the firm of E. Wheeler, London and formerly belonged to the Blanchard collection.

' The scatums of 12 <? and 14 ? varied as follows in their measurements in mm.

:
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Fig. 384. H. spinigera var. novae-guineae i . Dorsum and venter, spiracle and tarsus IV.

{N. 2673.) Original, N.C. del.

3 of the palps is almost unbroken ; the lateral salience of article 2 is

longer and more retrograde in direction ; there is a slight but distinct

dorsal spine in the middle of the posterior border of article 2. Legs

:

the spurs on coxae I-III are very short and blunt ; whereas in the

type there is a long spur on coxa I and well-marked spurs, longer than

broad, on coxae II and III. The long needle-like spur on coxa IV is

present in both forms.

Female (Fig. 385). Scutum: ranges in size from 11 x 09 to

0'78 X 0'91 mm.' Capitulum like that of the </, and presenting

similar differences from that of the type. Legs : spur on coxa I

slight.

Nymph (Fig. 386). Scutum about 052 x 054 mm.-, sub-circular,

with a few faint punctations and well-marked sub-parallel cervical

grooves. Capitulum with the characteristics of the $ less pronounced
;

1'7 X 1-14 Specimens from Queensland.

1-7 xl-08

1-68 X 1-15

106 X 1-05

0-85 X 0-95

0-85 X 0-92

0-84 X 0-95

0-8 xO-95

0-8 xO-9

0-78 X 0-91

Specimens from Queensland.

1 See note 2, p. 449.

- The scutums of 5 nympbs measured as follows in mm.

:

0-54 X 0-54 0-48 X 0-53

0-52 X 0-54 0-44 X 0-53

0-51 X 0-55
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Fig. 385. H. tpinigera vtLT. novae-guineae ?. Scutum, capitnlum in dorsal and ventral

aspects, coxae with trochanters, spiracle and tarsus IV. (N. 2673.) Original,

N. C. del.

Fig. 386. H. tpinigera var. novne-guineae, nymph. Dorsum and venter, spiracle and

tarsus IV. (N. 2073.) Original, N. C. del.

comua distinct ; hypostome 4
j

4. Spiracle circular. Legs a.s in

the ?.

Described frotn 3 </, 1 ? and os (N. 2673), from bandicoot, Manus,

Admiralty Islands, German New Guinea, 20. ix. 1913, A. F. Eichhom

coll. We have since determined (Sweet No. 463 = N. 2832) 9 / and

13 ? from kangaroo, Northeni Territory, Queensland, Australia ; and
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(N. 3011 = Berlin Mus. No. 185) many ^ % O and L from Perameles

dorevan us, Astro]ahe Bay, German New Guinea. After this description

was written and the figures completed, we were able to examine speci-

mens of ff. novae-guiveae Hirst (cT ? ) through the courtesy of the

author. We regard Hirst's species as but a variety of H. spinigera ;

his description was based on numerous specimens taken from Kangaroo,

Perameles, and Hydromys sp., at Sattelberg, Huon Gulf, German New

Guinea, 1911, by Prof F. Forster.

Types (c/ ?) in the British Museum; co-types (N. 2903, cT ?,

from Hydromis), and our types (N. 2678) of the O are in Cambridge.

26. HAEMAPHYSALIS CONCINNA Koch, 1844.

Figs. 887-393.

Lit., Synon. and Icon.

:

Uaemaphysalis concinna C. L. Koch, 1844, pp. 237-238 ; 1847, p. 125, PI. XXVII,

Figs. 99, 100, (J and ? , coloured, fairlj- good but for the capitulum of the $

.

Origin undetermined.

Raemaphysalis concinna C. L. Koch, in Neumann, 1897, pp. 338-341, Figs. 4-6

(reproduced). Neumann is wrong in giving Ixodes nigrolineatus Packard

and /. cookei Packard in his synonymy of H. concinna (see Ticks, Part II,

pp. 280 et seq.) ; Salmon and Stiles, 1901, Figs. 219-221 (reproduced from

Neumann). Blanchard, 1909, p. 148, quotes Neumann.

Ixodes chelifer M^gnin, 1880, p. 132 ; all the author says of this tick is that

it is distinct from Ixodes ricinus "the palp, of which the third article is

extended inward in a curved point, simulating, with its mate, a pair of

pincers." He collected the ^ only. Canestrini, 1890, \i. -526, and Berlese,

1891, fasc. LVIII, No. 10, wrongly give /. chelifer 'M&gani as a synonym of

H. punctata { = cinnabarina var. punctata).

'' Haemaphysalis hirudo L. Koch," in Neumann, 1897, p. 341 ; see Note, p. 456,

and our list of Condemned Species.

1 Haemaphysalis concinna var. kochi Neumann, 1905, p. 239 ; see Note, p. 456.

Haemaphysalis concinna Koch, from 1 Ovis aries, Brunswick, chosen as the type

of the genus Haemaphysalis by Neumann, 1901, p. 340.

Haemaphysalis concinna concinna Koch, a sub-species in Neumann, 1911a,

p. 110, Fig. 53 (reproduced from Neumann, 1897, Fig. 4).

Haemaphysalis coreezBaa /^ocAi Neumann, a sub-species in Neumann, 1911a, p. 111.

• (See Note, p. 456.)

Haemaphysalis concinna Koch, in Bonnet, 1908, pp. 259-260, poor description,

condensed from Neumann, 1897 ; Fig. 28, of ? capitulum, is original, but

bad. Banks, 1908, p. 32, says the record of the presence of concinna in the

United States is " due to wrong synonymy " (refers to Neumann, 1897,

q.v. supra). Blanchard, 1909, pp. 148-150, Figs. 180-184, t^vken from

Neumann, 1897, 1901, 1905 ; Fig. 183, Ukon from Bonnet, 1908 ; descrip-
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tion contains errors. Patton and Cragg, 1913, p. 630, description taken

from Neumann, 1911a, p. 110; PI. LXXXI, Figs. 1, 2, original, of 9 in

ventral and dorsal a.spccts. (For HaemaphysdUs longicornk Neumann,
1901, Haemaphysalis concinna var. longicornis (Neumann) Neumann, 1905,

otherwise U. concinna concinna (Neumann) Neumann, 1911, refer to list

of doubtful and condemned species.)

Male (Figs. 387-390): Scutum oval, 2'3 x 19 to 3x1-84 mm.',

glossy, with many fine but inconspicuous punctations ; lateral grooves

Fig. 387. l-'iK. :;8S.

Fig. 387. H. concinna i . Dorsum
; part of venter, tarsus IV and spiracle (more highly

magnified than dorsum). Specimen (N. 1075) from France. Original, G. H.F.N.
del.

Fig. 388. H. concinna i . Capitulum (A) ventral and (li) dorsal aspect, x 6.5. Neumann,

1897, Fig. 4. (Drawn evidently from balsam-mounted specimen.

)

well-marked, including one festoon ; cervical grooves short and faint

;

festoons long, the intervals well-marked. Cupitulum : base with strong

sharp cornua
;
palps longer than broad, article 2 moderately salient

laterally, article 3 elongate and curved inwards at the tip, giving the

palps when closed a chelate appearance ; a fairly strong retrograde spine

' The scntnms of 20 i captured on deer in France by Brumpt measured as follows

in mm. (One of the types in Berlii

3 xll

2-95 X II

2-9 xll
2-9 xll

2-85xll

2-82 X I'

2-8 X II

2-75 X I-'

2-72 X II

2-7 xl-l

in measures
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Fig. 389. Fig. 390.

Fig. 389. H. concinna S , hypostome, x 210. Neumann, 1897, Fig. G.

Fig. 390. H. concinna i , left digit in dorsal aspect, x 230. Neumann, 1897, Fig. 5.

ventrally on article 3 ; hypostome markedly shorter than the palps,

corona large, dentition 6
j
6, teeth strong and uniform. Venter : spiracle

large, white, sub-oval, with slight dorsal process. Legs : coxa I with fairly

long pointed spur ; coxae II-IV with slight spurs ; tarsus IV tapering

rather rapidly
;
pad medium.

Female (Fig. 391) : Scutum sub-circular, about 12 x 1-4 mm. (varies)',

glossy
;
cervical gi-ooves distinct for about two-thirds the length of the

scutum, concave externally, the interval rather broad
;
punctations very

fine and inconspicuous. Capitulum : base broader than in the J and

with less pointed comua
;
porose areas ill-defined, sub-circular, far

apart
;
palps with article 2 rather prominent at postero-intemal dorsal

margin; article 3 much broader than in ^^ , the palps not being

chelate when closed ; no dorsal spines but a moderate blunt spur

ventrally on article 3 ; hypostome with dentition 5 1 5 or 6 6.

Venter : spiracle large, sub-circular. Legs : coxae as in c/ ; tarsus IV
longer, tapering gradually.

' The type ? , seen and drawn by G. H. F. N., has the .scutum distinctly longer than
broad ; but in Neumann's description it is given as circular, and it is very nearly so in a

specimen kindly given us by Neumann, which we figure ; the scutum may, however,

be slightly broader than long.

The scuturasof 5 ? , captured on deer in France by Brumpt, measured as follows in mm.:
1-3 xl-33 1-2 xl-18

1-24 X 1-45 1-13 X 1-4

1-2 xl-45
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Fig. 391. H. concinna ? , capituluni ami scutum, ventral aspect of capitulum witli

coxae, spiracle and tarsus IV. Same origin as the s in Fig. 387. G. H. F. N. del.

Nymph (Fig. 392) : Body (when gorged) may attain 3'4 x 2'3 mm.
Scutum nearly circidar, about 0"5 x 0(i uim.', shagi'eened, with a few

Fig. 392. H. concinna nymph, capitulum in dorsal and ventral aspects, scutum, coxae

with trochanters, spiracle and tarsus IV. (N. 2763, specimen raised by E. Brumpt.)

Original, N. C. del.

scattered punctations ; cervical grooves well marked for two-thirds of

the scutal length. Capitulinn : base with slight blunt eornua ; palps

with article 2 more salient laterally than in the $ ; hypostome 2
|

2.

' The scutums of o o, captured on deer in France by Brumpt, measured as follows in mm.

:

0-54 X 0-6 0-5 X 0-6

0-5 xO-68 0-ox0-5i

0-5 yO-64

The body length of 7 fully gorged nymphs, found on deer and hedgehog in France by

Brumpt, measured as follows in mm. :

3-1 x2-3 315 X 2-1

3-3 x2-l 30 x21
3-25 X 2-1 30 X205
3-2 x20
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Venter : spiracle sub-circular. Legs : coxal spurs distinct ; tarsus IV

tapering gradually.

Larva (Fig. 393) : Body (unfed) 0'67 x 0"56 mm. Scvtum broader

than long, about 028 x 0'34 mm.', shagreened, but without puncta-

tions ; cervical gi-ooves generally fairly distinct for half the scutal

length. Capituluni : like that of the nymph, except that the comua

are almost obsolete and the distinction between articles 2 and 3 of the

palps obscure. Legs : a slight indication of a spur on coxa I ; coxae II

and III unarmed ; tarsus III tapering to rather sharp point.

Ms

Fig. 893. H. concinna larva, capitulum in dor-sal and ventral aspects, scutum, coxae

with trochanters, spiracle and tarsus III. (N. 2763, specimen raised by E. Brumpt.)

Original, N. C. del.

Our description is based on numerous specimens from France and

an examination of the types.

Types (cT ?) in the Zoological Museum, Berlin; origin unknown.

The types of the immature stages (N. 2763, o, L, figui-ed) are in

Cambridge.

NOTE

Haemaphysalis concinna var. kochi Neumann, 1905.

We fail to recognize this variety as valid for the following rea.sons :

Neumann, 1897, p. 341, described the specimens concerned vmder the name

of " H. hirudo Koch," a species which he subsequently recognized as purely nominal

in view of the types not being available. (We include H. hirudo in our list of

' The scutums of five larvae (N. 2778) measured as follows in mm. :

0-28 X 0-36 0-26 x 0-37

0-28 X 0-35 0-25 X 0-34

0-28 X 0-34
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condemned species q.v.) Nexiniaiin, 1905, !>. 239, renamed the specinienss H.

concinna var. kochl. The specimens were (a) 6 9 from the Amui- River, Eastern

Siberia, coll. Dickman, 28, vi. 1899 (Hamburg Mus.)
;

(ft) 3 ? fi-om Japan, coll.

Hilgendorf (Berlin Mus.)
;

(c) 2 9 from dng. Saga, Ja|)an, coll. Yamaguchi
;

(o?) 2 5
from Saigon, Cochin China, coll. Harmand (Paris Mu.s.).

Through the courtesy of the Museum authorities in Hamburg, Berlin and Paris,

we have been able to study the types of (a), (6) and (</), ten specimens having been

received from Hamburg', and one each from Berlin and Paris. The specimens

conform to //. concinna J, but we do not find the suggested varietal characters at all

constant in the.se specimens—and in themselves they are exceedingly slight. More-

over, it appeal's to us very unsafe to attribute the females to concinna at aU in the

absence of males, more especially when the .specimens are extra-European. The

$ of H. concinna has no very Siilient characteristics, and though the ticks in

question bear a strong general resemblance to our Euroitean specimens they are also

like other species, e.g. H. papuana. If the corresponding (J s should turn out to

possess chcliform palps the attribution to H. concinna woidd be justified, but if

this be not the case we do not think that the similarity of the 9 s would be

sufficient ground to maintain this form as a variety of that species.

Geographical Distribution.

There is no trustworthy evidence of H. concinna having been fnund

outside Europe, for no ^ has been recorded as accompanying the

supposed % s from other parts of the world. The tick occurs in

Germany ; there is a ^ in the Berlin Museum, collected in Brunswick,

and a (/ of German origin. Neumann records 4 cfs irom deer in

Poland. The bulk of the specimens collected comes from Prance
;

thus, in the north, Megnin (1880, p. 132) collected only (/"s in the

Forest of Fontainebleau. We are indebted to Dr E. Brumpt, of Paris,

for the opportunity of examining many specimens of fed and unfed

adults, nymphs and larvae found b)- him on sixteen occasions on deer

at Fontainebleau (S. et M.), Chantilly and Compiegne (Dept. Oise),

and the Dept. Indre ; and twice (o and L) on hedgehogs at Chantilly

;

on nine occasions H. concinna was found with H. inermis on deer, and

once with H . cinnaharina var. punctata-. Dr Brumpt raised H. concinna

successfully upon the dog and hedgehog in the laboratory, thus giving

us an opportunity of publishing the first description of the immature

stages. He has kindly allowed us to retain some of his specimens

(N. 1529, 2754, 2755,"2760, 2761, 2778). Neumann (1897) who has

presented us with a ^f and ? (N. 1075), also records concinna from

' We are much indebted to the Hamburg Museum for tlje sift of two of these specimens

(N. 1987).

' See Table of Brumpt's observations under Biology, p. .544.
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Southern Fi-ance ; a </ from St Jean-de-Luz, near the Spanish border, a

% from Belesta, Ariege ; 33 cf, 22 ? (Simon coll.) and 1 % from

sheep (R. Blanchard coll.) being from undetermined places.

Biology : see p. 542.

27. HAEMAPHYSALIS SIMPLEX Neumann, 1897.

Fig.s. 394-397.

Lit. and Icon. : Neumann, 1897, pp. .345, 346, Figs. 10-12 (drawn from balsanj-

inounted specimens ; reproduced by us) ; Donitz, 1907, p. 70 (quotes Neu-
mann) ; Blanchard, 1909, p. 157 (species listed); Neumann, 1911a, p. Ill,

Figs. 55, 56 (taken from author's earlier paper).

Male (Figs. 394-397) : Scutum cinnamon yellow, elongate,

1'8 X 1-0 mm., ovate, very convex, glossy, with very minute shallow

punctations, distributed all over, also on the festoons ; cervical grooves

shallow, sub-parallel ; lateral grooves practically absent ; festoons,

especially the anterior festoon, broad, involving an unusual proportion

of the body periphery. Capitulum small ; base with very slight

bluntly rounded cornua
;
palps with article 2 strongly salient laterally

;

articles 2 and 3 of equal length, without dorsal spurs ; a small sharp

ventral spur under article 3 ; hypostome spatulate, dentition 4
j 4,

about 8 files of uniform fairly strong teeth. Venter : spiracle large,

with a slight dorsal process; a large proportion (nearly half of the

body) lies posterior to coxa IV. Legs short and thick ; coxae I very

small, with slight blunt spur; coxae III and IV very broad (antero-

posteriorly), with short blunt spurs'; the dorsal spur on trochanter I

almost obsolete ; the other trochanters unarmed ; tarsi short, thick,

humped, without ventral spur; pad almost as long as the claws.

Female : unknown.

Nymph : body 05 mm. long, corresponding in form and colour

to the (/. Scutum rounded, extending almost to half the body-length.

Capitulum : hypostome 3
|
3, with 6 or 7 stout teeth per file. Palps

and Legs as in the j"

.

Our description of the </ is based on a co-type kindly presented

by Prof Neumann from his type material which originally consisted

' Neumann's figure, here reproduced as Fig. 396, does not agree with his text, which

reads "Coxae contiguous, without spurs; a simple, almost obsolete tuberosity at the

postero-internal angle."
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Fig. 394. H. aimpUx <f , dorsum, venter, left palp in profile (» = ventral spur), spiracle

and tarsus IV. Drawn from British Museum specimen. Original, G. H. F. N. del.

Fig. .39.5. Fig. 396. Fig. 397.

Fig. .395. H. fimplex i, (A) left digit, x 425 ; (B) left palp in ventral aspect, x 110.

(The spur on palpal article 2 is misplaced.) Neumann, 18'.»7, Fig. 10.

Fig. 396. H. simplex if , coxae and trochanters, x 45. Neumann, 1897, Fig. 11.

Fig. 397. H. timpUx i , tarsus IV, x60. Neumann, 1897, Fig. 12.
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of 13 cf and 1 O found on Erinaceus sp. in Madagascar, 1894, by Sikora,

together with H. elongata ?. The description of the o is taken from

Neumann. We reproduce the author's figures of parts of the </.

Our figure is drawn from a J' found on Ericidus setosus in Madagascar

(Cohen coll., 1862, Brit. Mus. ; determined by Neumann in 1905).

Types in Toulouse, co-type cT in Cambridge (N. 2891).

28. HAEMAPHYSALIS LEACHI (Audouin 1827)
Nevunann, 1897.

Plates XII and XIII. Text-Figs. 398-410.

Lit., Syn. and Icon. : Ixodes leachii Audouiu in Savigny, 1826, PI. IX, Fig. 9
;

an excellent figure of ^ dorsum, that i.s con.sidering the date when it was

drawn. Audouin, 1827, p. 428.

Rhipistoma leachi Koch, 1844, p. 2.39.

RkipiHtoma ellipticum Koch, 1844, p. 239.

Rhi/ucrphalus elliptious Koch, 1847, p. 135, PI. LXX, Fig. HI.

R/npidostoma leachii (Aiidouin) in Kar.sch, 1878, p. 337.

Opisthodon canestrinii Supino, 1897 a, 1897 ft, p. 252, PI. XIII, Fig. 21. The

author only describes and figures the ^ tai-sus. Neumann, 1902, p. 128,

states he examined the types and concluded they were (J leachi. Neumann,

1911a, p. 115, nevertheless hsta ca7iestrinii as a doubtful species but

probably leachi. We have examined the types and can state positively

that can.estrinii=leachi. The types of H. canestrinii are in the Genoa

Museum, co-types in Cambridge.

Opisthodon gestroi Supino, 1897 6, p. 252, PI. XIII, Fig. 23. The author only

describes and figures the $ tarsus. Neumann, 1902, p. 128, examined the

types in Genoa and stated they were allied to H. leachi. Neumann, 1911 a,

p. 116, gives it as a doubtful species of Haemaphysalis. We have examined

the types ; there is no doubt about their beiug= j?. leachL

Opisthodon asiaticus Supino, 1897 a; 1897 6, p. 252, PI. XIII, Fig. 22; the

author only figures the ^ tarsus, his description is useless. We have

examined the types at Genoa and regard them as= ^. leachi. Neumann,

1897, p. 357 ; renamed Haemaphysalis asiatiea (Supino). Neumann, 1902 a,

p. 123 ; types stated to be lost.

Haemaphysalis leachi (Audouin) Neumann, 1897, pp. 347-350, Figs. 13-15

(reproduced by us) ; 1901, p. 263, refers to distribution and hosts. Froggatt,

1900, p. 542 (cited by Rainbow, 1906, p. 165). Lounsbury, xi. 1901,

pp. 1-12, first experiments on the transmission of canine piroplasmosis

by this tick.—1902. Lounsbvu-y, pp. 4-9, PI. I, Figs. 1-11 ; second

series of experiments on tick-transmission of canine piroplasmosis ; im-

portant ; the figs, illustrate all stages. Lounsbury, pp. 5-7 ; biology.

—

1904. Lounsbury, pp. 27-29 ; biology. Lounsbury, pp. 22-43 ; experi-
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mental tick-transmission of canine piroplasmosis ; important. Nuttall,

pp. 226 et »eq.. Pis. XII, XIII (photomicrographs of all stages) ; treats

of biology of tick and relation to canine piroplasmosis.

—

1906. Buy,

pp. 140-142 ; specific description tiiken from Neumann. Ilainbow, p. 165 ;

species listed for Australia on Neumann's authority.

—

1907. Diinitz,

pp. 68, 69, PI. Ill, Fig. 20a, PI. V, Fig. 32 (cJ in dorsal aspect, ? capitulum

and scutum) ; we cite this author in our text. Newstavd, Duttoii, and

Todd, p. 99 ; hsted from Congo Free State ; cited in our te.xt. Neumann
(a) p. 24 ; species listed from E. Africa (see our text).

—

1908. C. W. Howard,

pp. 160-162, PI. XVI, Figs, a-m
;
gives a good description of all the stages

together with figures of the capitulutus (in dorsal and ventral aspects) of the

$ 9 and o, digits of the $ $ and o, cJ 9 scutums, $ coxae (the latter

and the (J capitulum being taken from Neumann, 1897, Figs. 14, 15, who.se

.synonymy is followed) ; refer to our test regarding the author's records

as to hosts and distribution. Jleuleman, repr. pp. 12 ef seq. ; nothing

original. NuttsiU (VIII), p. 394 ; unfed adults survive 7 months. Nuttall

(IX) pp. 514, 522, 523 ; biology of tick, a Cfirrier of canine piroplasmosis.

—

1909. Blanchard, pp. 152, 15.3, Figs. 188, 191 (taken from Neumann) ;

contains two erroneous statements : that this tick conveys canine piro-

plasmosis in Italy (the tick does not occur in Italy) and that it is the

suspected CArrier of '^ Babesia parva " in Japan (there is no evidence what-

ever for this statement, and East Coast Fever, caused by the parasite

named, does not occiu- in Japan). Manteufel, p. 16 ; nothing original

;

C. W. Howard, p. 162 ; short statement regarding hosts and distribution.

—

1911. Lounsbury, pp. 5, 6 ; biology. Nuttall (X), p. 180 ; type of para-

sitism shown graphically. Ziemann, p. 58 ; occurrence in Cameroon.

—

1913. Nuttall (IV), pp. 93-99 ; biology. Nuttall (X), pp. 309, 310,

Figs. 7-10, also pp. 308, 309, Figs. 5-8 (published in two journals, figures

herein reproduced). Patton and Cragg, PI. LXXIII, Fig. 12, ? capitulum

in ventral iUSiKx;t ; PI. LXXXI, Figs. 3, 4, ^ venter, ? dorsum, sketchy ;

p. 647, cite Nuttall and Lounsbury.—1915. Nuttall, p. 252, Fig. 3, mal-

formation in a (J.

Haemaphysalis canestrinii (Supine) Neumann, 1897, 'j

p. 357

Haemaphysalis asiatica (Supino) Neumann, 1897, I See further under Opis-

p. 357 r thodon above.

Haemaphysalii gestroi (Supino) Neumann, 1897,

pp. 357, 358

Haemaphysalis leachi var. anstralis Neumann, 1905, p. 238 ; 191 1, p. 115.

Haemaphysalis koningsbergeri Warburton and Nuttall, 1909, p. 65, Figs. 11, 12

(reproduced).

Haemaphysalis leachi var. indica Warburton, 1910, p. 402 (not figured).

Haemaphysalis leachi australis Neumann in Neumann, 1911 «, p. 115 ; the author

here raises his variety to a sub-species.

Haemaphysalis leachi leachi (Audouin) in Neumann, 1911a, p. 114, Figs. 62, 63 ;

condensed description with figures as in Neumann, 1897.
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Male (Text-figs. 398-402 ; PI. XII, Figs. 4, 5 ; PI. XIII, Fig. 2).

Very variable in size (see Fig. 399). Scutum, in average specimens

Fig. 398. Fis. 399.

Fig. 398. H. leachi <J , dorsum, capitulum in ventral aspect, spiracle and tarsus IV.

(N. 532 c, G. H. F. N. del.) Nuttall x. 1913 a, Fig. 7.

Fig. 390. H. leachi i s, contours of two <? s collected from one host and showing the

variation in size. (N. 310, G. H.F. N.) Original.

about 26 X 1'3 mm.', long and narrow, widest at the level of the

spiracles, convex, with very many minute punctations ; cervical grooves

fairly well marked, the interval between them narrow ; lateral grooves

' The scutums of 25 j from various sources measured in mm. :

N. 2264 from Sierra Leone

N. 310 from Congo Free State

(Berlin 22 b) from G. E. Africa

N. 496 c from Java

N. 954n from Borneo

N. 1060 c from Pahang

Ind. Mus. 5994/10 from Bengal

N. 1225 Abyssinia

3-4 xl-8

305 X 1-7

2-9 xl-6

3-3 xl-8

8-1 xl-8

2-85 X 1-6

2-7 xl-25

2-55 X 1-15

2-55 X 1-25

2-5 xl-2

2-9 xl-4

2-36x1-1

2-5 xl-3

2-4 xl-3l
2-4 XI-5J-

2-45 X 1-5]

1-0 xO-8

1-4 xO-8i

1-35x0-9)

Three S picked out of a lot of 17 typical

specimens, the largest, smallest, and an

average specimen being selected.

2-45xl-25\

2-45 X 1-25

2-4 xl-2

2-4 xl-15

2-3 xl-3

205x1-1

All comprised in one lot of

typical specimens.

Typical Specimens.

Three specimens of H. koningsbergeri type.

H. leachi var. indica type.

A small form.
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Fig. 400. Fig. 401.

Fig. 400. //. leachi i, capitulum (A) in ventral, (/() in dorsal aspect, x 55. Neumann,

1897, Fig. 14.

Fig. 401. H. leachi s , coxae I-IV, x 30. Neumann, 1897, Fip. 15.

Fig. 402. Fig. 403.

Fig. 402. H. leachi, 9 and j digits of right side in ventral aspect, x 260. Neumann,

1897, Fig. 13.

Fig. 403. //. leachi ? , dorsum, ventral aspect of capitulum with coxae, spiracle and

tarsus IV. (N. 532 c G. H.F. N. del.) Nuttall, x. 1913 a. Fig. 8.

long, near the lateral border, including one or two festoon.s ; the latter

as broad as long. Capitulum remarkable foi' the very obtuse angle

at which the palps meet anteriorly ; base broadest in front, the lateral

borders nearly straight and converging posteriorly; cornua strong;

30—2



464 Genus Haemaphysalis

palps broadly conical, article 2 very salient laterally, with a dorsal and

a ventral triangular retrograde spur from each lateral salience ; article 3

very small, with no dorsal spine but a strong ventral retrograde spur

;

the lateral contours of articles 2 and 3 continuous and typically

rectilinear, forming a very obtuse angle in front ; hypostome 5
j
5 or

4
I

4, stout teeth, 10-12 per file. Venter: anal grooves ogival ; spiracle

oval with slight, blunt, dorsal process. Legs : coxa I bluntly pointed

posteriorly ; dorsal spur on trochanter I strong and pointed ; coxae

II-IV with a slight spur at the internal angle ; all the coxae broad

antero-posteriorly ; tarsi rather stout with small, terminal spur
;
pad

fairly long.

Female (Text-figs. 403, 402 ; PI. XII, Figs. 1, 4 ; PI. XIII, Fig. 1).

Scutum long-oval, somewhat narrowing behind, about 1'2 x 0'8 mm. in

average specimens^ minutely punctate all over ; cervical grooves rather

long and near together. Gapitulum : base rectangular, broader than

in the cf , cornua strong
;
porose areas oval, far apart

;
palps resembling

those of cT but relatively longer and meeting at a less obtuse angle;

hypostome 5
|
5, at times 6

j
6, rarely 4 ; 4. Venter : spiracle sub-

circular, somewhat narrowing dorsally. Legs : coxae very slightly

armed, bearing only minute spurs situate as in the cT ; tarsi rather

stout, tapering gradually; pad short. When gorged may attain

12x9 mm.^

Nymph (Text-fig. 404 ; PI. XII, Figs. 3, 4) : Body, unfed, about

' The following measurements, in mm., relate to S s from various sources :

Scutums Bodies (unfed)

N. 2264 from Sierra Leone (10 ? ) 1-5 x 1-2 N. 2264 (6 s ) 3-35 x 2-1

1-5 xll5 3-3 x20
1-5 xl05 3-2 x2-05
1-5 xl05 3-2 x20
1-45 X 1-1 3-2 xl-95

1-45 X 1-1 30 x21
1-4 xl-2

1-4 xl-0

1-35 X 1-1

1-25 X 11
N. 310 from Congo Free State 1-35 x 0-9

1-3 xO-95

1-15 X 0-75

N. 1223 from Abyssinia 08 x 0-7 N. 1223 1-8 x 1-2

N. 496c from Java 1-2 x 0-9 {H. koningsbergeri type).

(Ind. Mus. 5994/10) from Bengal 0-8 x 0-6 [H. Uachi var. indica type).

" The largest of about 80 ? raised in Cambridge (N. 1737).
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Fig. 404. //. leiichi nj-mph, dorsum, venter, tarsus IV, hypostome [highly magnified].

(N. 1048. G. H. F. N. del.) Nuttall x. 1913 «, Fig. 9.

1'5 X 1 mm.
' ; may attain 3'4 x 2-0 mm. when replete^ Scutum penta-

gonal, with rounded angles, about as wide as long (05 x 05 mm.)

;

cervical grooves short and straight. Capitnhun like that of the ?

with the characters less pronounced, the cornua being very small and

the palpal processes slight ; hypostome 2 1 2, 6-7 teeth per file.

Venter : spiracle small, transverse, bluntly comma-shaped. Legs as

in the $.

Larva (Text-figs. 405-407; PI. XII, Fig. 2): Body, unfed.

Fig. 40.5. Fig. 40fi.

Figs. 40.5, 406. //. leachi larva. Capitulnm in dorsal and ventral aspects, highly

magnified. Scutum, drawn to the same scale as Fig. 407. All figures of the larva

drawn from one specimen. (G. H.F. N. del.) Original.

' The largest of a lot experimentally raised.

' The following measurements in mm., relate to o s raised in Cambridge :

Scutums Bodies (unfed)

N. 1737 from B. E. Africa (5 o) 0-5 xO-.51 14 x 082
0-5 xO-5 1-4 xO-85

0-46 X 0-46 1-2 xO-8

0-46 X OS 1-2 xO-77

0-43 X 0-44 M8x0-7
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Fig. 407. B. leachi larva. Ventral aspect. Specimen raised in Cambridge. Nuttali,

X. 1913 a. Fig. 10.

05 X 0'4 mm.', attaining, when gorged, about 1'.5 x 0'9 mm. Scutum

broader than long, with rounded posterior angle and rather sinuous

postero-lateral borders ; cervical grooves faint, converging behind.

Capitulum like that of the o. Legs : coxae unarmed ; tarsi tapering

to a point.

It is unusual to find so close a resemblance between the capitula

of the immature and adult stages as is presented by H. leachi, and

the nymjjhs and larvae can generally be identified by this character

alone. On the other hand the adult tick is subject to considerable

variation both in size and facies.

Our description is mainly based on numerous specimens from

Africa some of which have been raised in the laboratory in Cambridge.

See further in the Section on Biology, p. 536.

Measurements of larvae in mm. :

Scutums

N. 1049 0-28 X 0-32

0-24 X 0-32

0-24 X 0'32

0-23 X 0-31

0-23 X 0-29

Bodies (unfed)

0-54 X 0-48

0-49 X 0-39
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Varieties of Haemaphysalis leachi.

Two varieties of H. leachi have been established : var. australis

Neumann, 1905, and var. indica Warburton, 1910.

Neumann regarded H. leachi as an esscntiall)' African species, the

dentition of the h3fpostoiiie in the ,/ being 5
\
5 and in the % either

4 1 4 or 5
]

5. When, therefore, he received </" examples from

Australia and Sumatra with dentition 4
j
4 he considered this

difference, in conjunction with the habitat, as of varietal importance,

hence his var. australis. Donitz (1907, p. 68) has however pointed

out that African leachi, both (/ and J , vary in respect to their

dentition which in one and the same lot may range from 4
1
4 to 5

|
5.

We have observed the dentition in African leachi to vary between 4
|
4

and 6
!
6 as the result of examining a large material, and it is clear

from the many specimens that have reached us from abroad that the

species is much more widel}' distributed than was at first believed. It

seems, therefore, impossible to maintain Neumann's variety australis.

Warburton (1910) also underrated the range of variation to which

leachi is subject, not only in dentition, but also in other characteristics.

In a typical leachi the palps meet at a very obtuse angle, their lateral

contour is nearly a straight line, and article 2 has dorsal and ventral

retrograde processes on the lateral salience ; moreover, the scutum in

both sexes is long and narrow. Warburton described a variety indica

(Fig. 408 ; from India) with dentition 4
j
4, other characteristics much

softened and the dorsal retrograde process absent ; it appeared necessary

to establish the variety in view of the difference in facies. True

examples of leachi (African type) have more recently been received

from India, and though there are indications that the species is

undergoing some change in that country, tending to have shorter

and broader scuta and less obtuse and spinous palps, intermediate

forms occur and a clearly marked variety is doubtfully present.

Similar considerations have led us to degrade H. kuningshergeri

(Figs. 409, 410) to a s3-nonym of H. leachi.

There remain three established species, H. spinulosa, H. numidiana,

and H. obtusa, which we think it best to retain for the present, but

which may eventually have to be merged in H. leachi. They are very

closely allied to H. leachi and would appear to be recently derived

therefrom, but a wider knowledge of them is necessary to determine

how far their peculiarities are constant. It is interesting to note that

they correspond in size to the two extremes of the range of authentic
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Fig. 408 H. learhi ? (var. indica, Warburton). Capitulum (0-8 mm. long) in dorsal

and ventral aspects, scutum, palp in profile, coxae, spiracle and tarsus IV. Specimen

(N. 942 b) from Madras. Original, G. H. F. N. del.

3=:/

©
Fig. 409. Fig. 410.

Fig. 409. H. leachi (koningsbergeri) i , dorsum, palp and coxae, tarsus IV. Sketch

C. W. del. Warburton and Nuttall, 1909, Fig. 11. Drawn from the type.

Fig. 410. H. leachi {koningsbergeri) ? , capitulum and scutum, tarsus IV, spiracle.

Sketch C. W. del. Warburton and Nuttall, 1909, Fig. 12. Drawn from the type.

H. leachi, H. numidiana being a large species, while H. ohtusa is very

small ; see their de.scriptions on pp. 478, 477.

Geographical Distribution and Hosts.

The species is widely distributed, occurring on a variety of hosts,

mainly in Africa, but it is also encountered in Asia and Australia.

The types, now lost, came from Egj'pt (Savigny, 1826). The following
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records relate to specimens (usually (f $ ) we have examined or

determined [records by other authors are enclosed in square

brackets] :

AFRICA: Egypt and Soudan: (N. 539) </ from Erinaceus albi-

ventris, Gcbel Auli, White Nile, Egyptian Soudan, collected v. 1900 by

Messrs S. and T. Witherby
;
(fiom information received from Mr H. H.

King, the species occurs on hedyeho(j and dog at Taufikia, Upper White

Nile Province, at Khartoum, and at Roseircs, Blue Nile Province) ; the

species was first described from Egypt by Audouin (1827, p. 428).

Abyssinia : (N. 2318 o) from dog. Dire Daoua, Ethiopia, collected

28. V. 1913 by M. Pellerin
;
(N. 281!), received from Berlin Mus.)

c/" % from Herpestes sp., 5. ill. 1913, and (Berlin Mus. 676/1913) from

hare, 7. Ill 1913, both collected in Erithrea by Dr Klatt; (Brumpt coll.)

{/"s Js from Cants mesomelas. Hyaena crocuta, Procavia brucei,(ii. 1223)

P. nhyssinica, all collected v. 1901 at Harrar by Dr E. Brumpt (the last

two lots were small specimens). [Pavesi, 1884, p. 92, states that

Antinori found the tick on Felis pardiis in the Mahal-Uonz Mts.,

Eastern Ethiopia.] British East Africa: (E. 599) ? from dog,

Gw<\sinyras Post, Northern Frontier, collected in 1912 by J. 0. W. Hope

;

(E. 258) (/ $ from Canis adustus, Northern slopes of Mt Kenia

(7700 feet elevation)
;
(E. 266, 267 = N. 3065) ? os from Tachyoryctes

audaa- Thos. (mole rat), near Embu, East of Mt Kenia, 2. ii. 1911,

collected by S. A. Neave. Several lots were received from Nairobi

:

(N. 102 c) cT from Dr P. H. Ross; (E. 291 = N. 1422) ^ $ from dog,

collected iv. 1911 by T. J. Anderson
;
(N. 1737) ? and L from jackal,

collected III. 1912 by R. E. Montgomery'. (N. 48 b) from dog, collected

XI. 1904 by Dr P. H. Ross at Makindu
;
(E. 711) from dogs, Massai

Preserve, 1913, and (E. 712) from cheetah, Mara River, Boma, 30. vi.

1913, collected by Captain A. O. Luckman
;
(E. 184) ^ $ from terrier

dog, Usoga, viii. 1910, collected by Dr Hailstone; (N. 2403 c) </ from

lion, near Kadjiaflo River, Magady Railway, viii. 1913, collected by

Dr L. NichoUs
;
(E.) </ from dog, Meko, and (E.) % from sheep, Ibesha,

collected, ii. 1910 by J. J. Simpson; (E. 294 h) $ from cattle, Kokolo,

IV. 1911, collected by C. C. Gowdey ;
(E. 587) ^ collected at Mombassa,

I. 1912, by R. P. Thomas
;
(E. 839, 844 = N. 2836, E. 847, 849 a) cfs ? s

from dogs, Mau, Narok, Massai Reserve, 15-20, i. 1914, and (E. 781 6)

from Olorogoti, XII. 1913, collected by Captain A. O. Luckman.
(Probably from British East Africa are: (N. 2377 a) os from

rhinoceros, 1912, and (N. 2388 c) (/"s ?s from panther, no date,

received 1913 from R. Hancock ; also (Armstrong coll.) from cat.
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I. 1911, at Aburi.) Uganda: We have determined two lots for the

London School of Trojjical Medicine, collected from dog and ferret

by Dr H. Bayon (no further data)
;
(N. 885 h) O from goat, (N. 876

and 695) from dog, Mpumu, Chagwe, collected in 1909 by Sir David

Bruce; (E. 300) from dog, Lango, VI., coll. Dr McConnell
;
(E. 480 6)

$ from grass. Upper Kafu River, Unzoro, xii. 1911, coll. S. A. Neave

;

(E. 692 = N. 3153) from lion, Busuju, 12. xii. 1912, coll. C. C. Gowdey;

(N. 873 c) from Buyago District, South Buddu, Lake Shore, viii.

1909, (N. 775 c) from cattle, Masaka, in Buddu. vi. 1909, coll. Sir

David Bruce; (E. 472a) from grass, same locality, IX. 1911, coll.

S. A. Neave; (N. 874 6) from Kumi, Bukedi, viii. 1909, coll.

E. G. Morris
;
(N. 682) from dog, Bussu-Bussoga, 1909, coll. Dr H.

Bayon; (N. 532c) from Entebbe, 1909, coll. R. P. Riches; (E. 289

o

and 556) from dog, Entebbe, IX. 1910, coll. C. C. Gowdey; (Liverpool

191) from lion, Kamsala, 21. Xll. 1912, coll. Capt. G.J. Keane
;
(N. 507)

from Sesse Islands, Victoria Nyanza, 1908, coll. Dr H. Bayon ; we have

recently identified 8 lots presented by Dr Bayon to the Genoa Museum

in 1909, the specimens having been found on cattle and Bos indicus

at Bujata, Sesse Islands, and on unrecorded hosts at Entebbe, Kyetume

and Bussu-Bussoga. German East Africa: (E. 164 ci) from cattle,

Ruhaha River, Uhehe District, xi. 1910, coll. S. A. Neave; (N. 2581 6)

from jackals, Kilimabindi, Ngogo, 14. vii. 1913, coll. Dr W. Bartels,

received from Dr Kudicke of Daressalam
;
(N. 575) from Hyaena

crocuta, Darie, coll. Erlanger-Hilgert Expedition, presented by Hon.

N. C. Rothschild (we cannot trace Darie on the map and assume it

lies in this country). We have identified several lots of adults for

the Berlin Museum (their Nos. 22 6, 48, .54, 65, 1417/08 = N. 2795) as

follows : from Genetta sp., Maliwe, 6. vi. 1908, and from spotted Hyaena,

Rukwasteppe, 31. Vlii. 1908, both collected by Capt. Fronim ; from

Anomalurus orientalis (a squirrel), Amani, X. 1907, Prof Vosseler coll.

;

R. Regner collected .specimens at Daressalam, Tangani and in the

Hinterland ; two lots (Nos. 221, 222) labelled Ssongea, 23. li. 1905 and

Longra, 17. ii. 1909, are probably from this region. [Neumann, 1907 a,

p. 24, records ^/s $s from Genetta siiahelica Mtsch., and (/"s from

Herpestes caffer (Sjostedt Exped.); Os from Felis lea L, Massimani

and $ from leopard, Donje-Erok (Schillings coll.)] Portuguese

East Africa: (N. 2425) from dog, Magude, 11. vin. 1913, coll.

Dr J. B. Botelho; (E. 618 a) from Gala, Zambesi River, coll.

Dr H. Swale, received 1912; [Karseh records the tick from Mozam-

bique, according to Neumann]. Rhodesia : (North): (N. 2169 b) from
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dog. Broken Hill, ii.-iii. 1913, coll. E. A, Copeiuan; (N. 1971) from dog,

Serenje, coll. Dr A. Brown; from N.W. Rhodesia: (N. 754 H. leachi

var. indica) from Helogale varia Thos., Msofu River, Alala Plateau,

7. XI. 1905, coll. S. A. Neave ; from Southern Rhodesia: (N. 577) from

Itonyx capensis, Bulawayo, iv. 1907, coll. E. C. Chubb, presented by

Hon. N. C. Rothschild; from North Eastern Rhodesia: (E. 137) from

dog, Fort Jameson, vi. 1910, coll. S. A. Neave; (E. 178 o) from man,

i.e. the collector's person and from natives, Upper Luangwa Valley,

VIII. 1910, coll. S. A. Neave; (Liverpool 185) from liwi, Mpamadzi

River, IX. 1911, coll. Dr A. Kinghom. Nyasaland: collected by

Dr J. B. Davey at Karonga were (N. 1617) from terrier dog, iv. 1909
;

(N. 742) OS from civet cat, l. 1909; (Liverpool 72 a = N. 728a) from

leopard, Kambwi near Karonga, iv. 1909 ; (Liverpool 71 = N. 733)

from native dog, Nyika Plateau, ii. 1909; (E. 135 b) from dog, Valley

of S. Rukuru River, vi. 1910. Collected by S. A. Neave were (E. 130)

from dug, N.W. shore of Lake Nyasa, vii. 1910. The following were

collected in unrecorded places in North Nyasaland : (E.) coll.

Dr J. B. Davey ;
(Liverpool 107) from ten-ier dog, lll.-iv. 1909, coll.

J. B. Davey
;
(E. 689) from dog, 9. viii. 1909, coll. J. G. Morgan.

(N. 749) from native dog, Chirua River, Central Angoniland, v. 1909,

coll. E. H. A. Pask
;
(E. 135) from dug, Bua River, Central Angoniland, vi.

1910, coll. S. A. Neave
;
(N. 2366) from Hyrao' sp., Monkey Bay,

23. V. 1913, coll. Dr W. C. Wigan
;
(N. 2244) c/s ?s o from dog,

Mpondas, Fort Johnston, I. 1913, coll. Dr \V. C. Wigan. The following

were collected at Zomba : (E. 250 = N. 1327) from grass, ll. 1911, coll.

A. M. D. Turnbull; (E. 76) from dog, iii. 1910; (E. 248, 249 «) from

domestic cat, X. and XII. 1910, coll. A. M. D. Turnbull; (E. 196, 219,

220) from domestic cat, civet cat, and collector's bed, II. 1911, XI. and

XII. 1910 respectively, coll. Dr H. S. Stannus ; (E. 73 «) from dog,

on Mlanje Road, v. 1910 ; (E. 252) from cattle, x. 1910, coll.

A. M. D. Turnbull. Dr Stannus also found specimens on a lion, near

Zomba, ii. 1910. Dr J. G. Morgan collected (E. 090a, 619 a) from

dogs, at Sichenya River, Mlanje, XII. 1912 and I. 1913. Received

from Blantyre were: (E. 70) from dog, iv. 1910 ; two lots collected by

Dr J. E. S. Old, namely (E. 81 c) found on the ground, IV. 1910, and

(E. 214 a) from an unrecorded host, vi. 1910. Collected by S. A. Neave,

on the Mwanza River, Shire Valley, were (E. 717 a, 729, 732) from

dogs, IV. and vii. 1913 ; (E. 731) from dogs. Lower Ruo Valley, vii.

1913. From Chironio: (E. 67 6) from dog, iv. 1910; from the Lower

Shire Valley (E. 65, 71 a) from dogs, iv. 1910; one lot was collected at
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Port Herald by Ur J. E. S. Old : (E. 727) from lion, 12. vi. 1913. The

remaining specimens which we have examined from Nyasaland are from

places we could not trace on the map or from places unrecorded by the

collectors, namely : (E. 5 c) from terrier dog, after journey from Florence

Bay (W. shore of Lake Nyasa) to Cheranya, Akamanga Country,

V. 1909; (E. 14H) from dog, xi. 1910, coll. Dr J. E. S. Old; (E. 216)

from cat, i. 1911, coll. Dr H. S. Stannus
;
(N. 727 = Liverpool 57) from

native dog, Chizizi, near Howe River, il. 1909, coll. Dr J. B. Davey.

Since the above was written we have received (E. 8516, 852 6, 853 6,

854 =N. 2841) from dogs, S.W. shore of Lake Chilwa, i. 1914, coll.

S. A. Neave.

Transvaal: [Neumann, 1901, p. 263, records the tick from the

Transvaal, without mentioning either hosts or localities.] G. W.

Howard, 1908, pp. 162, 166-168, states that he has found the

tick in nearly every part of the Transvaal, upon almost all carnivora,

where it is rarely found on cattle and other animals " even when

most abundant " ; he lists it as occurring on cat, Felis pardus, F. leo.

F. nigripes, Viverra civetta, Genetta sp., Gynictis penicillatu, jackal

and Erinaceus sp., this author also records the tick as occumng in

Orange River Colony. Natal : [C. W. Howard, 1910, p. 162, found

OS on Avicanthus pumillis (field rat) and on tortoise at Pretoria; Galli-

Valerio, 1909, p. 539, records the tick from man, Durban, 1908, coll.

Miss Fontaine]. Cape Colony : [Lounsbury, 1901, p. 4 et seq., found

it in the western part of the Colony upon dogs, the localities mentioned

are Wynberg, Rondebosch, Claremont, Stellenbosch, places where dogs

are particularly liable to acquire piroplasmosis through the agency

of this tick ;
" cases among Cape Town dogs can usually be traced to

walks up the Kloof or along the mountain sides ; the ticks appear to be

almost confined to the grass veld districts. It is the common dog tick

of South Africa"; Neumann, 1901, p. 263 records it fi-om Kafraria and

Port Elizabeth]. Specimens have reached us as follows : (N. 121) from

dog, Grahamstown, vi. 1906, coll. T. Bowhill
;
(N. 894-896, and several

other lots besides) in all stages from dog, Capetown, 1906, sent alive by

C. P. Lounsbury
;
(N. 578) from Sia-icata tetradactyla, Deelfontein,

IV. 1902, coll. C. J. B. Grant, presented by Hon. N. C. Rothschild.

From correspondence, we learn that the mortality among dogs, due

to piroplasmosis, used to be excessive at Port Elizabeth until the

introduction of our trypanblue treatment. Portuguese Congo

:

(N. 1949 a) from dog, San Salvador, XI. 1912, and (N. 1950, 2652

and E. 740) from dog, Kibokolo do Zombo, iv. 1911, both lots collected
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by Dr M. Gamble ; [Neumann, 1901, records it from Landana]. Congo

Free State : (N. 310) from lion, Katanga District, 1907, coll. Dr A. Yale

Massey
;
(N. 2012) from dog, Bongandanga, Upper Congo, 1912, coll.

W. D. Armstrong, received from Dr J. H. Ashworth of Edinburgh
;

(Liverpool 118 = N. 1621) from leopard, Tshumbiiri, no date, coll.

Mrs Billington
;
(Liverpool 103) found at Lake Leopold II, Kutu, II.

1904, coll. Dr S. Lorisets
;
(N. 2475) from leopard, Kimaka, 4. viii.

1913, coll. F. Harker; (N. 2399) from dog, place not stated, 1913, coll.

Dr A. Yale Massey; (N. 2771) from dog, Kibondo, 1914, coll.

F. Harker. [Newstead, Dutton and Todd, 1907, p. 99, record the

tick from Tshumburi, these being doubtless the same specimens we

examined as reported above.] French Congo : [Neuuuinn, 1897,

records the tick from Sette-Carama, collected by Hupferden (Hamburg

Mus.)]. Cameroon : we have determined a number of specimens from

this region as follows: (Berlin Mus. 107) $s collected by Dr Waibel
;

(D. E. M. 24, 27) ? collected by Conradt; the following from South

Cameroon : (Berlin Mus. 99, 106) j/" ? from c«i, also from an unrecorded

host, at launde, Abong, Mbang in the Dume Region, collected by

Sommerfeld. New Cameroon : (Berlin Mus. 277) $ from Pama
Quelle, V. 1913, Dr Houy coll.

;
[Neumann, 1901, p. 263, states the

species occura in Cameroon ; Ziemann, 1911, p. 58, found it on dogs at

Dschang, in 1910]. Southern Nigeria : (E. 40 a) from sheep, Ilesha,

II. 1910; (E. 149) from dog, Onitsha, viii. 1910; (E. 38a) from dog,

Meko, II. 1910, coll. J. J. Simpson; (N. 195a) from dog, Ilesha,

N.E. District of Lagos Province, 1907, coll. W. H. Best; (E. 764)

from dog, Okigwi, 29. X. 1913, coll. Dr H. R. M. Ferguson
;
(E. 297)

from pig, Bende, vi. 1911, coll. Dr P. H. Macdonald. Northern

Nigeria: (E. 147) from dog, Zungeru, viii. 1910, and (E. 195 6) from

dog, Teigna, near Zungeru, viii. 1910, coll. J. J. Simpson; (N. 2198)

from civet cut, Baro, 2. X. 1910, coll. Dr J. M. Dalziel, received from

Dr J. H. Ashworth whose collection also contains specimens from

Abinsi, 23. xii. 1912 taken by the same collector. Togoland:

[Neumarm, 1901, states that there are specimens from this region

at the Berlin and Hamburg Museums]. Gold Coast : (E. 663 «)

from cattle, Jatto's Zonga, 5. ii. 1913; (E. 670 a) from horse.

Prang, 9. ii. 1913; (E. 673 a) from horse, Makongo, 15. ii. 1913; all

three lots collected by J. J. Simpson. (E. 762) from dog, 1913, coll.

A. E. Evans
;
(Liverpool 75) from Kumasi, collected by Sir Rubert

Boyce
;
(Liverpool 67, 99 a) from cattle and dog, coll. Dr McConnell

;

(E. 423) from dog, Addah, v. 1911, coll. Dr H. T. Palmer; (N. 3085a)
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from hedgehog, Accra, 20. x. 1914, coll. Dr J. W. S. Macfie. Sierra

Leone: (E. 565, 575, 577) from dogs, Port Lokko, v. 1912, coll.

J. J. Simpson; (E. 581a) from dog, Kaballa, V. 1912, coll. J. J. Simp-
son

;
(N. 2266) gorged o from leopard, v. 1910 and (N. 2663) adults

fi-om dogs, 20. X. 1913, both from Kaballa, coll. Dr J. Y. Wood;
(E. 564, 569) from dogs and (E. 568) from cattle, Larainaia, iv. 1912,

coll. J. J. Simpson
;

(E. 563; from cattle and (E. 572) fi-om dog,

Mussaia, iv. 1912, coll. J. J. Simp.son
;
(N. 2261c) from cattle and

(N. 2264) from goats, Koinadugu, iii.-iv. 1913, coll. Dr J. Y. Wood.
Dr J. J. Simpson moreover collected the following : (E. 619; from grass,

Mongheri, 16. ix. 1912; (E. 621) from Dryoscopus turetii, Newton,

20. X. 1912
;
(E. 622) from dog, York, 23. x. 1912 ; (E. 570) from dog,

Komakoni, IV. 1912; (E. 571) from dog, Konta, ill. 1912; (E. 574 =
N. 1811) from dog, Botkana, v. 1912

;
(E. 582) ft-om dog, Hangha,

VII. 1912; (E. 557) from dog, Simimaia, iv. 1912; (E. 561) from

cattle, Bafodea, iv. 1912
;

(E. 585) from dog, Yiraia, vi. 1912

;

(E. 586, 587) from ? Panguma and Freetown, vil. 1912
;
(E. 484) from

dog, Dani Railway, vii. 1912; (E. 604 a =N. 1923) from bush-cat,

Komatendu, viii. 1912; (E. 588) from dog, Firiwa, vi. 1912. We
have also received the following specimens collected by Dr J. Y. Wood

:

(N. 2257 a) from goat, Kagbo, 19. V. 1913; (N. 2258) ft-om cattle,

Kapankuna, 24. V. 1913
;
(N. 2269) from dog, Kasuntana, 20. v. 1913

;

(N. 2482 h) fi-om sheep, Kasukura, 8. ix. 1913
;
(N. 2486) from dog,

Fulamanca, 28. vii. 1913
;
(N. 2488 b) from cattle, Mananeolu, 2. viil.

1913
;
(N. 2490) from dog, Gahnia, 25. vii. 1913

;
(N. 2492) from dog,

Gaenikora, 19. Vll. 1913; (N. 2654) from dog, Mussaiya, 17. xi. 1913;

(N. 2658) from dog, Tilia, 13. xi. 1913; (N. 2659 a) from cattle,

Boulakarafia, 11. x. 1913
;
(N. 2496 a) from dogs, Yiben, 11. ix. 1913

;

(N. 2499 b) from cattle, Kakonta, 6, IX. 1913
;
(N. 2502 a) from dogs,

Kasukura, 9. IX. 1913; (N. 2328) fi-om dogs, Dunkiawallia, 28. vi. 1913.

Gambia: (E. 238a) from dog, Alijamadu, iv. 1911, coll. J. J. Simpson.

We have recently received numerous specimens, cT %, collected by

Dr J. Y. Wood in the Koinadugu District: (N. 3035a, 3041 b, 3043a,

3047 a) fi-om dogs at Falaba, 16. via. 1914; Ninkintumania, 18. vii.

1914; Yeria, 21. vii. 1912; Kombile, 21. viii. 1912; (N. 3038) ft-om

Felis serval, Kaballa, 17. IX. 1914; (N. 3048 e, 3053 c), from cattle,

Dunkiawallia, 17. vii. 1914, and Boalakarafia, 22. viii. 1914; (N. 3054e)

from sheep, Ninkintumania, 11. vii. 1914. Algeria: [Neumann, 1897,

records leachi from the nightingale, at Oran, and from grass at

Sebdou].
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ASIA : Transcaucasia : (N. 7S6) from hear, Surnabad, viii. 1903,

coll. Dr E. Dschunkowsky. Burma : Supiiio's types and co-types of the

following supposed species (= H. leachi) were collected by L. Fea in

Burma during 1885-1889: Opisthodon canestruiii (Genoa Mus. 23, 43

= N. 2960) (/s found, according to Fea, on Felts bengalensis, Centrococcyx

intermecUus, Xicoria trijuga and Testudo elungota at Bhamo ; 0. asinticus

(Genoa Mus. 24) J' found at Meteleo ; 0. gestroi ( Genoa Mus. 22, 42

= N. 2959) $s found on Viverra zibetha and Felis nebulosa at Yado

and Caro-Cheba; all of these ticks proved to be but H. leachi upon

examination ; we are much indebted to Prof Gestro for lending us

Supino's ticks for purposes of study and for allowing us to retain some

of them. India : (Ind. Mus.) from Felis tigris, Burdwar, Nepal Terai

;

(Ind. Mus. 5994/10, 5995/10 = N. 1085) numerous specimens of all stages

from C'anis aui-eus, Museum Compound, Calcutta; (Ind. Mus. 1797/17)

verj' small adults and o from jackal or wolf, Jogidih, Hazaribagh District,

Chota Nagpur, 12. ill. 1913, coll. Major O. A. Smith. Specimens corre-

sponding to those described as H. leachi var. indica Warburton, reached

us as follows: Collected by Mr N. B. Eannear: in Cutch (K. 253) from

Herpestes mungo, Nokania, vii. 1911 ;
(K. 289 a) from Felis caracal,

Dhonsa, 1911 ; in Kandeish (N. 1661) from Herpestes mungo, ill.

1911
;
(N. 1663) from Felis affinis, Fardapur, iv. 1911

;
(K. 54, 56, 65)

from Herpestes mungo, Canis indicus and Felis affinis respectively,

Fardapur, III. and iv. 1911
;
(K. 9) from Herpestes mungo, Parola, III.

1911. Specimens (K. 402 a) were taken from Millardia meltada

(Muridae), at Ghodasgaon, and (K. 220) from Cyan dukhunensis, at

Pili, Sipna Valley, Berar, in 1911. (N. 2003) adults and nymphs

from Canis indicus, Alibagh, Bombay, 25. I. 1912. We are indebted

to Captain \V. S. Patton for (N. 942 b) specimens from Herpestes mungo,

Madras, received in 1909. Sumatra: (Schiiffner 4a) from tiger, 1912
;

[Neumann, 1905, p. 238, records his H. leachi var. aust)-alis d/s) from

Felis tigris in Sumatra]. Our H. koningsbergeri types (N. 496 c) were

collected by Dr J. C. Koningsberger from Felis pardus in Java in 1 908,

and we have since received various specimens of this form from Borneo:

(X. 954 «) ^ % fniin <l,>g, Upper Sarawak, XI. 1909, coll. J. C. Moulton;

Federated Malay States : (N. 1060 c) </ from tiger, Pahang, 1910, coll.

Dr A. T. Stanton ; we have moreover examined and determined

specimens collected by Dr Stanton from Paradoxurus, Viverra and

Felis chaus (London School of Tropical Medicine coll.); we have

more recently received the koningsbergeri form of leachi collected by

C. Strickland (N. 2954) cT $ from Ursus malayaniis, Ulu Gombak,
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Selangor, iv. 1913, and (N. 2732) ^ from Felis pardus, Kampong

Batu, Negri Seinbilan, 10. ill. 1914.

AUSTRALIA: New South Wales: [Neumann, 1905, p. 238,

records liis var. australis from the horse, the specimens having been

received from the Dept. of Agriculture, N.S.W.].

29. HAEMAPHYSALIS SPINULOSA Neumann, 1906.

Figs. 411, 412.

Lit. and Icon. : Neumann, 1906, pp. 212, 213, Figs. 1.3, 14 (reproduced) ; Donitz,

1907, p. 70 (quotes Neumann) ; Blanchard, 1909, p. 157, Figs. 196, 197 (species

only listed, figures taken from Neumann) ; Neumann, 1911 a, p. 115 (condensed

from his earlier description).

Male : Unknown.

Female (Figs. 411, 412): Scutum circular, 0'8 x 0'8 mm., with fine

scattered punctations; cervical grooves narrow, shallow, almost attaining

the posterior border. Capitulum : base rectangular, twice as broad as

long, coruua faintly indicated by the sharp postero-lateral angles

;

porose areas small, oval, far apart ; hypostome 4
|
4, with 8 or 9 teeth

per file
;

palps short, article 2 pointed at the postero-lateral angle,

four hairs on the internal ventral border, a short blunt prominence at

the postero-ventral and postero-dorsal borders, the dorsal prominence

nearer the external angle, ai'ticle 3 longer ventrally where it bears a

short retrogi-ade spine. Venter : vulva between coxae II ; spiracle

small, transversely oval. Legs : coxae all bear at their internal angle a

Fig. 411. Fig. 412.

Fig. 411. //. spinitlosa 9 , capitulum and scutum. Neumann, 1906, Fig. 13.

Fig. 412. H. spinulosa ? , capitulum in ventral aspect, coxae I. Neumann, 1906,

Fig. 14.
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pointed spur slightly longer than broad; trochanters unarmed; tarsi

long, narrow, not humped
;
pad almost as long as the claws.

Description based on 2 ? from Uganda, collected by E. Degen.

Types in the British Museum.

The species is allied to or a varietal form of H. leachi.

30. HAEMAPHYSALIS OBTUSA Donitz, 1910.

Fig. 413.

Lit. and Icon. : Donitz, 1910, j>. 492, PI. XVII, Figs. 11, 12 (here rei>roduced).

Male (Fig. 413): Very small, colour brownish-grey. Scutum

1-5 X 09', punctations few and fine, cervical grooves short, lateral

grooves absent; festoons much longer than broad. Capitulum: base

broadest in front, the antero-lateral margins broadly rounded ; cornua

slight. The palps form a very obtuse cone (hence obtusa), thrice as

broad as long ; article 2 much longer than 3, broad basally, a very slight

spur under article 3. Hypostome 2
,

2. Legs : coxae unarmed ; tarsus

IV not humped, but narrowing ;lbrnptlJ^

Fig. 413. H. vhtusa s Capitulum in dorsal and ventral aspects, with front of scutum

and coxae I. Redrawn from Donitz, 1910, PI. XVII, Figs. 11 and 12.

Female : unknown.

Described originally from numerous J's from the Island of Reunion.

H. obtusa is a verj- small species of the general facies of H. leachi, but

distinguished from it by the dift'erent conformation of article 2 of the

palps, the dentition of the hypostome and by the absence of lateral

grooves and coxal armature. We are inclined to regard it as a

doubtful species (see discussion p. 4C7).

Types in the Berlin Museum, co-type (N. 2816) in Cambridge.

' The measurement cited is that of Donitz. The scutums of 3 <^ sent to us for study

from Berlin measured as follows in mm. :

1-46 X 0-87 1-43 X 0-82 1-36 x 074
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31. HAEMAPHYSALIS NUMIDIANA Neumann, 1905.

Figs. 414, 415.

Lit. : Neumann, 1897, p. 349 (included under H. leachi) ; 190.5, p. 230 ; Donitz,

1907, p. 70 (quotes Neumann) ; Blanchard, 1909, p. 154 (merely listed from

Neumann); Neumann, 1911a, p. 112. The species has not hitherto been

figured.

H. numidiana, which we regard as a somewhat doubtful species

(see p. 467), is very large compared with the average H. leachi, the

cT measuring 3'5 x 2"0 mm. In the case of an exceptionally large

H. leachi all our experience would lead us to expect that salient

characteristics would be emphasized, that the spines on the palps for

instance, would be more pronounced than usual. Instead of this being

the case, article 2 of the palps in H. numidiana is almost spineless.

The general facies is much like that of H. leachi, the body being

elongate, the lateral grooves and punctations being similar, it differs,

however, from H. leachi in that the basis capituli is rectangular, whereas

in typical H. leachi it is trapezoidal ; the palps meet in front at a less

obtuse angle than they do in H. leachi ; for further details the reader is

referred to the figures (Figs. 414, 415).

Fig. 414. Fig. 415.

Fig. 414. H. numidiana s , dorsum, part of venter, tarsus IV and spiracle. The finely

stippled areas indicate depressions in the scutum. Drawn from the type. Original,

G. H. F. N. del.

Fig. 41.5. H. numidiana S , capituhim and scutum, spiracle. Drawn from the type.

Original, G. H.F.N, del.
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Through the courtesy of Professor Neumann, we have been able to

examine a J" and ? from his collection (Xo. 999) and he has presented

us with a co-type (N. liSUO </). The types, 3 ,/ 1 $ , were taken from

a hedgehog, at Tebessa, Algeria, in 1<S94 by Fayct. Neumann, 1897,

p. 349, originally included the species under H. leachi.

Types in Toulouse (2 (/!$), co-type in Cambridge (1 ^).

32. HAEMAPHYSALIS WELLINGTONI Nuttall and
Warburton, 1907.

Figs. 416-420.

Lit. and Icon.: Xuttall and Warburton, xii. 1907, pp. 397-398, Figs. 9-11

(reproduced). Blanchard, 1909, p. 157 (species only listed).

Male (Fig. 416): Scutum 1"42 x M to 13 x 1 mm.', oval, narrow in

front, dark brown, glossy, with many medium-sized punctations,

especially posteriorly on the pseudoscutum ; a non-punctate depression

on either side of the centre ; cervical grooves deep, straight, parallel

;

lateral grooves short, including first festoon. Venter: brown; spiracles

white, bluntly piriform. Capitidum proportionately large (03 mm. I.),

base finely punctate, cornua slight; palps: article 2 projecting strongly

laterally ; article 3 with dorsal and ventral retrograde processes at inner

angle ; the outer borders of articles 2 and 3 form an unbroken line

;

hypcstome broad, dentition 4 4, about 11 teeth per file. Legs: coxae

strong, with a single short spur on each, strongest on coxa I.

Female (Figs. 417, 418): Body (unfed), 1-5 x 1-1 mm., brown,

punctate, marginal grooves well marked. Scutum oval, about

0'9 X 0"7 mm.', sides nearly parallel, many rather large punctations,

some confluent ; cervical grooves long, nearly parallel, middle field broad.

Venter : brown ; spiracles white, rounded. Capitulum : proportionately

' The scutums of 10 <f and 9 1 specimens measured as follows in mm.

:

1-42 X 11 (N. 2089) 0-9 xO-91 (N. 2234)

1-42x105 „ 0-9 xO-8

1-4 xl-06 ,, 0-9 xO-79

1-38 X 1-07
,,

0-9 xO-7 (N. 221)

1-38 x 105 „ 0-86 X 0-71

1-37 X 1-08
,,

0-84 X 0-79 (N. 2234)

l-.S7xO-96 (N. 2232) 0-83 x 087
1-36 X 1-05 „ 0-8 xO-75

1-33 X 0-93 (N. 221) 0-76 x 0-8

1-3 X 10
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Fig. 416. Fig. 417.

Fig. 416. H. wellingtoni s , dorsum and venter.

Fig. 417. H. xoellingtoni i , dorsum. Nuttall and Warburton xii. 1907, Fig. 9, A, B
and C. G. H.F.N, and E.W. del.

Fig. 418. H. wellingtoni ? . H. hypostome, 250 /j, 1. D. digit 100 /i 1. Nuttall and

Warburton, xii. 1907, Figs. 10, 11. G. H.F. N. del.

Fig. 419. //. wellingtoni nymph. Capitulum in dorsal and ventral aspects, scutum,

coxae with trochauters, spiracle and tarsus IV. (N. 1057 from Selangor.) Original,

N. C. del.
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very large (0"6 mm. /.), with characteristics of (/" (hypostome, Fig.

418) ; porose areas large, oval, far apart. Legs : paler than body, coxae

as in j/".

Nymph (Fig. 419) : Scutum 0'4.5 x 0'44 mm., about as broad as

long, deeply emarginate, with distinct sub-parallel cervical grooves

fading away towards the narrow posterior border. Capitulum : base

broad, cornua short, lateral salience of article 2 of palps slight ; hypo-

stome 2 I 2, with 6 teeth per file. Venter: spiracle transversely ovoid.

Legs: coxae recalling those of the adult, tarsus IV short and tapering

;

pad long.

Larva (Fig. 420) : Scutum 025 x 0'33 mm., broader than long,

slightly emarginate, scapulae broadly rounded ; cervical grooves sub-

parallel, poorh' defined. Capitulum: base with concave posterior

margin, without cornua, lateral salience of article 2 of palps slight

;

hypostome as in the n\niiph. Legs: coxa I as in the nymph, coxae

II and III with protruding flange ; tarsi as in the nymph.

Fig. 420. H. wellingtoni larva. Capitulum in dorsal and ventral aspects, scutum, coxae,

tarsus III. (N. 1057 from Selangor.) Original, N. C. del.

Our description is based on (N. 221) 2 </, 11 ? and 2 O taken from

doviestic fmul at Sarawak, Borneo, collected by Dr A. R. Wellington

I. 1907. We have since received the following consignments: (N. 294),

8 c/", 3 ?, 10 o (data as under N. 221), collected v. 1907. Sumatra:

(N. 49.5 c), 4 $, from Bos indicus or bubalis, collected in 1908 at

Palembang by Dr J. C. Koningsbergcr
;

(Schiiflner's coll., 4 6) a </"

found on a goose.

Federated Malay States : (N. 1014), 1 ? , from domestic fowl,

Kuala Lumpur, 1910, and (N. 1057) 2 (/, 2 o, 25 larvae from domestic

fowl, Selangor, collected HI. 1910, by Dr A. T. Stanton. Siam: Dr

R. Stokoe has sent us (N. 2232), G </•, 1 ? and 3 o from domestic fowl ;
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(N. 2233), 6 1 , from hiffalo ; and (N. 2234) 7 % from dog ; the three

lots having been collected, iv. 1913, at Lakhon, Lampang. Hr A. F.

Kerr has sent us (N. 2089) 7 </" from turkey, collected 10. xii. r.»12, at

Chiengmai, by Mrs Harris. We determined 1 ? from the Andaman
Islands which is in the Indian Museum, Calcutta (no data or number).

Types in Cambridge (N. 221, </ ? ; N. 1057, o L). We have

presented specimens, since compared with the types (N. 294 j/ % o), to

the British Museum and (</ ? ) to the Zoological Museum, Berlin.

33. HAEMAPHYSALIS DOENITZI Warburton and
Nuttall, 1909.

Figs. 421-422.

Lit. and Icon. : Warbui-ton and NuttaU, 1909, pp. 64, 65, Figs. 9, 10 (reproduced).

Male (Fig. 421) : Scutum about 1"3 x 0-9 mm.', long-oval, narrower

in front, glossy yellow-brown, finely punctate ; cervical grooves nearly

straight, converging posteriorly ; lateral grooves long, curved, deep,

including two festoons ; festoons long, the dividing lines curved.

in^

o
Fig. 421. Fig. 422.

Fig. 421. H. doenitzi i . Dorsum. (Sketch by C. W.) Warburton and NuttaU, 1909,

Fig. 9.

Fig. 422. H. doenitzi 9 . Capitulura and scutum, spiracle and tarsus IV. (Sketch by
C. W.) Warburton and Nuttall, 1909, Fig. 10.

' The scuturas of our other .specimens measure as follows in mm. :

1-4 xO-8

1-2.5 X 0-8

0-78 X 0-68

0-75 X 0-7
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Gapitulum 03 mm. long, btise trapezoidal, broader in front, punctate,

with short pointed cornua ; hypostome 4 1 4 or 5
|

5 with very small

teeth
;

palps long, articles 2 and 3 of about equal length, article 2

strongly salient at the base, article 3 without dorsal process but with

a very small ventral spine. Venter : spiracle ovate, bluntly pointed

dorsally ; anal gi-ooves rather ogival. Legs: coxae normal; tarsus IV
of medium length, tapering rather abruptly.

Female (Fig. 422) : Scutum oval, about 08 x 06 mm.', deeply

emarginate, uniformly punctate with rather large punctations ; cervical

grooves sub-parallel, hardly visible for more than half the actual

length. Capitulum 0'4 mm. long, base rectangular, with very slight

cornua; porose areas long-oval, far apart; palps as in the (^ , but

longer ; hypostome narrow, rather spatulate, 4
j
4, very small teeth.

Dorsum strongly and coarsely punctate. Venter : spiracle sub-circular,

with blunt dorsal process ; anal grooves ogival. Legs : coxae and

tarsus IV as in the c/"-

Described from (N. 635) 4 (/' and 3 $ from water-hen, St John's

Island, Singapore, 1909, collected by Dr A. R. Wellington, and named
in honour of the late Geheimrath W. Donitz of Berlin.

Types in Cambridge, a co-type ^T was presented to the Berlin

Museum.

A very small species closely allied to H. hoodi.

34. HAEMAPHYSALIS HOODI Warburton and
NuttaU, 1909.

Figs. 423-426.

Lit., Icon, and Sjm. : Hanmaphysalis lioodi Warburton .and Nnttcill, 1909 (.Tune),

pp. Gi-0;i, Figs. 7, 8 (reproduced).

Uaemaphymlh africana C. W. How.ard, 1909 (August), reprint 4 pp.,

PI. XXXIV, Figs. 1-10 capitulums of (J, 9i ° '^"^ larva; ^ dorsum
and venter; ? scutum ; digits of (J, $ and o (not reproduced).

Male (Fig. 423): Scutum 18 x 13 to 14 x 105 mm.^ oval, rather

' See note 1, p. 482.

" The scutums of 4 if and 7 ? measured respectively in mm.

:

1-8 X 1-3
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broad, narrowing in front, with many fairly large punctations ; cervical

grooves moderate, deep anteriorly, concave externally ; lateral grooves

well-marked, of medium length, including one festoon. Cupitulum

rather short (0'3 mm. I.) ; base rectangular, punctate, with sharp

cornua; palps with article 2 veiy salient laterally at right angles

to the axis, article 2 slightly longer than article 3, article 3 with a

very small ventral process directed inwards; hypostome well covered

with equal teeth, 4
|
4, about 10 teeth per file. Venter : spiracle sub-

rectangular, with blunt dorsal process. Legs : coxa I with blunt

internal spur ; coxa II with a slight conical spur near the internal

angle ; coxa III almost unarmed, a blunt spur at the inner angle of

coxa IV ; tarsus IV of medium length, abruptly narrowing at its tip.

-zxzrJ

Fig. 423. Fig. 42i.

Fig. 423. H. hoodi i . Dorsum, tarsus IV, spiracle, palp in ventral aspect. (Sketch by

C. W.) Warburton and Nuttall, 1909, FIr. 7.

Fig. 424. H. hoadi 9 . Capitulum and scutum, tarsus IV, spiracle. (Sketch by C. W.)
Warburton and Nuttall, 1909, Fig. 8.

Female (Fig. 424): Body (unfed) yellow with darker border, well-

marked off by deep marginal grooves, which are nearly parallel

;

festoons square. When gorged, the scutum generally shows yellow on

the dark body. Scutum oval 1 x 09 to 75 x 075 mm.', truncated

posteriorly; cervical grooves sub-parallel, extending about two-thirds

its length; punctations fairly large and uniformly distributed. Capitulum :

0'4 mm. long ; base sub-rectangulai-, with posterior boi-der somewhat

concave and cornua almost obsolete
;
porose areas reniform and situated

anteriorly ; well separated ; hypostome 4 1 4, like that of </"
;

palps

' See note 2, p. 483.
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longer than in cf, especially article '1, which is not so abruptly salient

lateralh\ Venter : spiracle rather large, ovate, the pointed end dorsal

;

anal grooves semi-circular. Legs: like those of the,/, Lut tarsus IV
is longer and tapers less abruptly.

Nymph (Fig. 425) : Scutum O'G x OG mm., sub-circular, the postero-

lateral borders slightly concave ; cervical grooves long, sub-parallel.

Capitulum resembling that of % ; base much broader than long, with

well-marked cornua
;

palps with article 2 very salient laterally

;

hypostome dentition 2 1 2, 5 to 6 teeth per file. Legs: coxae I-IV

with very slight spui-s ; tarsus IV stout.

Fig. 425. H. hoodi o. Capitulum and scutum, capitulum in ventral aspect, coxae and

tarsus rv. (N. 1364.) Original, G. H. F. N. del.

Larva (Fig. 426) : Scutum 025 x 0"3 mm., broader than long,

cervical grooves long and parallel. Capitulum : base with slight cornua

;

palps conical, article 2 moderately prominent laterally ; hypostome

dentition 2
;
2, 4 to 5 teeth per file. Legs: coxa I with slight blunt

spur, coxae II and III unarmed ; tarsi tapering.

Fig. 426. H. hoodi larva. Capitulum and scutum, capitulum in ventral aspect, coxae

and tarsus III. (N. 1304.) Original, G. H. F. N. del.
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Our description of the adults is based on numerous specimens

(N. 424, c/s $s 1 o) occurring on fowls, v. 1908, at Bathurst, Gambia,

West Africa, presented by Dr P. Hood. The nymph and larva are now

described and figured from specimens (N. 1364) found with cfs and

?s on the neck of a bird {Centropus burchelli), shot 3. vi. 1908, at

Manhica, in the northern district of Louren9o Marques, Province of

Mozambique, Portuguese East Africa. We are indebted to Mr C. W.

Howard, formerly Entomologist for the Province, for the gift of these

specimens ; he described all the stages of this tick under the name

of Uaemaphysalis africana in August, 1909. Our description was

published in June, 1909, under the name of Haemuj)hysalis hoodi,

which consequently has priority.

We have also received the following specimens : (N. 1093 and E. 12)

j"s $s, from the ears oi partridges, Nyungwi Stream, N. Nyasaland,

British Central Africa, collected by Dr J. B. Davey, xi. 1909
;
(N. 1546

= E. 422), j/s $s, from Numida nieleagris (guinea-fowl), Addah, Gold

Coast, West Africa, collected by Dr H. T. Palmer, x. 1911
;
(E. 606),

1 (/, from cuckoo (Centropus sevegalensis), Freetown, Sierra Leone, West

Africa, collected by Major H. Kelsall, v. 1912 ;
(E. 473), 1 ^, from a

bird (Gymnoschizorhis leopoldi Shelley), S. E. Ankole, British East

Africa, collected by S. A. Neave, x. 1911.

Types in Cambridge (N. 424, adults and o; N. 1364, o and L);

co-types (cT ? from our collection) at Toulouse.

Haemaphysalis hoodi var. orientalis Nuttall and
Warburton, 1915, n. var.

Male : Differs from the type as follows : Body more parallel-sided,

narrowing less in front. Scutum^ more coarsely punctate ; emargination

slight ; scapulae blunt ; cervical gi'ooves deep and converging at first,

then shallow and diverging; lateral grooves longer than in the type;

festoons short. Capitidum : smaller than in the type, the base par-

ticularly small, without cornua, narrowing posteriorly
;

palps shorter

;

' The scutums of the type lot measure in mm. respectively :

5i 31
1-74 X 1-1 0-93 X 0-76

1-7 xl-2 0-92 X 0-8

1-7 xl-2 0-9 xO-8

1-7 xl-1

1-65 xl'O
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hypostome 4 1 4, 6 teeth per file. Venter : spiracle transversely

elongate, pointed dorsally. Legs : coxa I bluntly pointed, coxae II-IV

unarmed ; trochanter I with blunter spur.

Female: Diti'ei-s from the type ;is follows: Sciituin^ more pointed

pi>steriorIy, more coai-sely punctate ; cervical grooves shorter, deep,

straight and parallel. Capitulum : hypostorae short, 4 1 4, about 7

teeth per file. Venter : spiracle very small. Legs : coxae practically

unarmed.

Described from 6 ^ and 3 ? taken from Procavia manningi

Wroughton, S.W. Shore of Lake Nyasa, British Central Africa,

III. 1910, S. A. Neave coll.

Types in Imperial Bureau of Entomologj* coll., London (Nos. 66 a

and 69) ; co-types in Cambridge (N. 2847 and N. 2848, 1^2 ? ).

35. HAEMAPHYSALIS BANCROFTI Nuttall and
Warbuiton, 1915. n. sp.

Figs. 427-430.

Male (Fig. 427): Scutum: oval, rather narrowed in front, 2 x 1-25

to rS X 085 mm.-, rather coarsely, but not deeply, punctate; cervical

grooves well-marked but short, the interval between them rather wide

;

lateral grooves fairly long, including one festoon ; festoons longer than

broad. Capitulum : base broader than long, broader anteriorly than

posteriorly; cornua small but distinct and sharp; palps strongly

salient laterally at the base of article 2, article 2 longer than article 3,

their lateral contour an almost unbroken curve; no dorsal spines; a

' See note 1, p. 4«6.

' The scntums of 9 <f and IL ? measured us follows in mm.

:

,

9<r 11?

2 xl-25 (N. 2115) 0-83 X 0-83 (N. 2114)

1-8 X 1-2 (N. 2691) 0-83 X 0-8 (N. 2100, type)

1-8 X 1-15 (N. 2100) 0-8 xO-9 (N. 2691)

1-75 X 1-1.5 (N. 2691) 08 xO-83

1-6 xl-1 (N. 2100, type) 08 xO-8 (N. 2689)

1-55 X 1-0 (X. -2691) 0-76 >; 086 (N. 2100)

1-5 xl-0 „ 0-76 X 0-83

1-35 X 10 „ 0-75 X 0-9 (N. 2691)

1-3 xO-85 ,, 0-74 xO'J (N. 2689)

0-67 X 0-7 (N. 2100)

0-62 X 0-8
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moderate retrograde spur under article 3 ; the lateral salience of article

2 is somewhat arched to accommodate coxa I, and its posterior border

is curvilinear both dorsally and ventrally ; hypostome dentition 4 \ 4,

with 6 to 7 teeth per file, without median interval. Venter : spiracle

of medium size, ovate, the narrow end postero-dorsal. Legs : coxae

^Ci:^
Fig. 427. H. bancrofti i , dorsum, capitulum in ventral aspect, coxae with trochanters,

spiracle and tarsus IV. (N. 2100 type.) Original, N. C. del.

Fig. 428. H. bancrofti ? , scutum, capitulum in dorsal and ventral aspects, coxae with

trochanters, spiracle and tarsus IT. (N. 2100 type.) Original, N. C. del.
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with normal armature ; extremel}- small indications of spurs on the

trochanters ; tai-sus IV short and blunt.

Female (Fig. 428): Scutum sub-circular, 083 x OSS to 0-62 x OvS

mm., coarsely punctate, the punctations less numei-ous in the median

area, and often confluent at the sides ; emargination deep ; cervical

Fig. 429. //. hancrofti nymph. Scutum, capitulum in dorsiil Hnd ventral aspects,

coxae with trochanters, spiracle and tarsus IV. (N. 2114 cotvpe.) Original,

N. C. del.

Fig. 430. H. hancrofti larva. Scutum, capitulum in dorsal and ventral aspects, coxae,

tarsus III. (N. 2689 co-type.) Original, N. C. del.
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grooves long, deep and sub-parallel, the interval rather broad. Capitu-

lain greatly resembles that of the J" ;
porose areas much longer than

broad, converging strongly in front ; hypostome dentition 4 4. Venter :

spiracle oval, hardly pointed dorsally. Legs : as in the J".

Nymph (Fig. 429) : Scutum: broader than" long, about 02 x 0-25 mm.',

cordate ; cervical grooves long, sub-parallel, well-marked. Capitulum :

much like that of the c/", except that the dentition is 2
j

2. Leys : like

those of the adult, with trochantal spurs more distinct.

Larva (Fig. 430) : Scutum: much broader than long, about 0'37 x 0"58

to 0"32 X 0'.56 ram.', rather deeply emarginate ; cervical grooves well-

mai'ked and visible for the whole length of the scutum. Capitulum

:

base twice as broad as long, with distinct, rather sharp, somewhat

outwardly directed corniia
;
palps only slightly salient laterally, article 2

about equal in length to article 3, no dorsal spines, but a short retrograde

spur under article 3 ; hypostome dentition 2
|

2. Legs : coxal armature

normal ; no trochantal spurs ; tarsus III tapering rapidly to a rather

sharp point
;
pad half as long as the claws.

Described from specimens derived from Queensland, Australia

:

(N. 2100), 2 J and 5 $ from Macropus dorsalis, Burnett District, ill.

1913; (N. 2114), 1 $ and 1 O, found crawling on collector's trousers, at

Brigaton Scrub, Burnett; (N. 2115), 1 j/", from Macropus giganteus,

Burnett District, III. 1913; (N. 2689), 2 ?, with eggs and larvae, the

$s taken from Macropus dorsalis, Eidsvold, xii. 1913; (N. 2691), 6 </",

3 ? and 2 o, host (?) found at Eidsvold. All collected by Dr T. L.

Bancroft, of Eidsvold, after whom the species is named. Mr L. Harrison

has recently presented us with (N. 3090) J' O from Bettongia penicillata,

Queensland.

Types in Cambridge: (N. 2100, J" ? ; N. 2691, o; N. 2689,

larvae).

' The scutums of 3 nymphs (N. 2114, N. 2691) and 12 larvae (N. 2689) measured as

follows in mm. :

o L
0-2 xO-26 0-36 X 0-5

0-2 xO'25 0-36 X 0-52

0-18 X 0-22 0-35 X 0-54

0-35 X 0-51

0-34 X 0-52

0-37 X 0-58 0-33 X 0-52

0-36 X 0-58 0-33 X 0-51

0-36 X 0-56 0-32 X 0-56

0-36 X 0-54
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36. HAEMAPHYSALIS CAMPANULATA Warburton,
1908.

Figs. 431-432.

Lit., Icon, and Syn. : H. campanuhUn Warburton, 1908, j)i).
dl3-5U, Figs. 5, 6

(reproduced).

//. campauuhita Warburton, 1SK)8, wrongly stated to = H.Jlava Xeutuann, 1897,

in Blanchard, 1909, p. 148.

See di.scussion under H. Jiava, p. 408.

Male (Fig. 431) : Body oval, slightly convex, colour yellow, lighter

vontrally. Saitum about 2 x 1'4 mm.', with numerous fine punctations;

cervical gi-ooves deep, sub-parallel, slightly convex externally ; lateral

grooves beginning about the anterior third of the body and ending

behind the spiracles ; festoons long and narrow, well-marked, the

(iZ=0(£^
Fig. 431. Fig. 432.

Fig. 431. //. campanulata S . Dorsum, coxae and spiiacle. Sketch, Warburton, 1908

Fig. 5.

Fig. 432. //. campanulata ? . Capitulum and scutum, tarsus IV, and spiracle. Sketch,

Warburton, ly08, Fig. 6.

' The scutums of 11 i and 5 5 measured as follows in mm. :

21 xl-5 (N. 579)

2-0 xl-4 (2N. 897)

20 X 1-4 (N. 1251 6)

1-95 X 1-35 (N. .579)

l-95xl-3 (N. 897)

1-9 xl-35

1-9 xl-3

1-8.5 xl-4

1-8 xl-25

1-6 xl-15

1-55x1-1 (N. 12516)

1-25x1-1 (N. 579)

1-15x1-05

1-1 xl-0 (N. 897)

1-1 xO-95

1-0 xl-15 (N. 579)
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intervals sometimes dark. Venter : sexual orifice broad, between

coxae II ; spiracles almost trapezoid, with blunt rounded dorsal pro-

tuberance. Capituluin : base rectangular, dorsally barely twice as

broad as long, punctate all over, and with short blunt cornua ; the

rest of the capitulum notably bell-like in shape (hence campanulata)

owing to the forwardly curved lateral projections of article 2 of the

palps ; hypostome 4
j 4, files of broad teeth, about 8 teeth per file,

the outermost teeth the stoutest
;
palps without any dorsal spines, but

the ventral border of article 2 projects strongly backwards, and article 3

has a well-marked ventral retrograde spine. Legs : coxae each with a

short blunt spur ; tarsi IV very short and thick, ending in a somewhat

abrupt slope, the false articulation about the middle of the article.

Female (Fig. 432) : Body yellow, somewhat parallel-sided, some-

times attaining 7x4 mm. when distended ; marginal grooves including

two festoons. Scutum: 1'25 x I'l to I'l x 1 mm.', glossy-brown or

yellow, cordiform, finely punctate ; cervical gi-ooves well-marked, far

apart, at first convex outwardlj^ then turning outward. Venter

:

yellow ; spiracles like those of the c/",
but with dorsal protuberance

even less marked. Capitulum: base broader and shorter than in the </,

with less distinct cornua
;

porose areas oval, their axes converging

forward, far apart, the interval twice their diameter, a narrow longi-

tudinal pit midway between them ; the rest of the capitulum like that

of the (/, but even more markedly bell-shaped; hypostome 4
|
4, with

teeth narrower than in the J*. Legs: coxae as in the </, tarsus IV

short, somewhat humped.

Description based on numerous specimens (N. 897) taken from

Chinese dogs in Mongolia by Major M. L. Hearn, and received by

us from Colonel B. Skinner, R.A.M.C, in 1906. They agreed in every

respect with specimens kindly lent by Professor Neinnann (3. III. 1908)

as £[. flava, and with others so named by him in the British Museum.

We have also received : (N. 524 a), 1 %, collected with other ticks,

from cattle and horses, at Wei-Hai-Wei, China, by Dr W. M. Muat,

X. 1908 and (Berlin Mus. No. 166) $s from Chengtu, China, collected

by Consul Weiss; (N. 579), 2 </ 2 $, from a dog, Yokohama, Japan,

collected by A. Owston, iv. 1902, and presented to us by Hon. N. C.

Rothschild; Dr Miyajima has sent us adults (N. 2917, 2921) found

on house rat, II. ix. 1912, and on dog, 18. vi. 1914, at Tokio.

We include here (N. 2886) 1 ? from dog, Tokio, 1894, Janson coll.

' See note 1, p. 491.
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(a purported co-type of H.jiava Xii.) presented to us by Prof. Neumann.

(N. 1251 h), 2 ff, from deer, Satharangapara, Travancore, S. India>

collected by E. R. Howlett, I. 1911.

Types in Cambridge (N. 897) ; we have presented co-types ((/ $ ) to

the British Museum and London School of Tropical Medicine, also (^Z")

to the Museums in Paris, Berlin, Toulouse (Neumann coll.), and

Washington, D.C. (U.S. Dopt. Agric).

37. HAEMAPHYSALIS HOWLETTI Warbixrton, 1913.

Figs. 4.S.S, 4-.S4.

Lit. and Icon. : Wailmrton, vii. 191.3, pp. 123, 124, Fig.s. 2, 3 (reproduced).

Male (Fig. 433) : Of the general appearance of H. cumpanulata

Warburton, 1908, from which it differs, however, as follows: it is

smaller; the scutum, 175 x 1'2 mm., more densely and deeply punctate,

less rounded posteriorly ; spiracle sub-rectangular, with very slight

blunt, dorsiil process ; hypostome 5
j
5 to 6

j
6, very small sharp teeth

;

tarsus IV longer and more tapering.

Fig. 433. H. hoicUtti i , capitulam, scutum, profile of capitulum, anus with anal

grooves, coxae and spiracle. (N.C. del.) Warburton, 1913, Fig. 2.

N. I. 32
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Female (Fig. 434) : Scutum longer than broad, TO x 0-85 mm., long-

oval, of nearly uniform width throughout, strongly and deeply punctate,

the punctations more or less confluent on the lateral ficld.s; cervical

grooves beginning as pits at some distance from the anterior border,

and continuing as shallow depressions for about | the scutal length.

Gapitulum : much like that of H. cmvpanulata
;
porose areas oval and

far apart, with a median depression between them ; hypostome 5
|
5,

very small teeth confined to distal portion. Dorsum closely and deeply

punctate all over. Legs : tarsi tapering.

Fig. 434. //. hoicletti J , capitulum, scutum, coxae and trochanters, anus with anal

grooves, tarsus IV and spiracle. N. C. del. Warburton, 1913, Fig. 3.

Described from (N. 1979) 1 ,/ and 1 ^ from hill pon;/, Rawalpindi,

Punjab, India, 1912, collected by F. M. Howlett after whom the species

is named.

Types in Cambridge.

This species is closely allied to H. campanulata. It is, however,

smaller, much more punctate and its hypostome is ver}- different, that

of campanulata being well covered with 4
j

4 large teeth. The different

shape of the $ scutum and the tapering tarsi in both sexes will also

serve to distinguish it from that species.
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38. HAEMAPHYSALIS VIDUA Warburton and
Nuttall, 1909.

Fig. 485.

Lit. and Icon. : \\'iirl>urton and Xuttull, 1909, pp. 66-67, Fig. 13 (reproduced).

Male (Fig. 485) : Scutum : TS x M mm., yellow, oval, broadest in the

middle, with very numerous shallow punctations ; cervical grooves deep
oval pits with shallow divergent posterior continuations ; no lateral

grooves. Capitulum : short; base rectangular, comparatively long,

with short blunt cornua ; hypostome with large corona followed by 4 1

4

rather scale-like teeth, few in number, about 30 in all
;
palps with

Fig. 435. H. vidiui J , dorsum, coxae, spiracle, tarsus IV. Sketch by C. W. Warburton
and Nuttall, 1909, Fig. 13.

articles 2 and 8 about equal in length, and with article 2 salient near

its distal end, and forming a sinuou.s contour with article 3 ; a ventral

retrograde spur from the outer border of article 3. Venter : spiracle

oval, with slight dorsal prominence; anal gi'ooves ogival. Legs: not

very strong, coxae with a moderate spur at each postero-internal angle,

strongest on coxa IV; tarsi thick and abruptly tapering, almost

humped.

Female : unknown.
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Described from 1 ,/ taken (in company with H. leachi) from

Paradoxuriis sp., in the Federated Malay States, by Dr A. T. Stanton,

III. 1909.

Type in Cambridge.

39. HAEMAPHYSALIS HUMEROSA Warburton
and Nuttall, 1909.

Figs. 436, 437.

Lit. and Icon. : Warburton aud Nuttall, 1909, pp. 60, 61, Figs. 4, 5 (reproduced).

Male (Fig. 436) : Livid yellow-brown, very long and narrow.

Scutum : 1'95 x 0'9 to 237 x 1-04 ram.', glossy, with very uneven

surface due to more or less confluent punctations and ridges ; cervical

Fig. 436. Fig. 437.

Fig. 436. H. Immeroxa tS , dorsum, coxae, spiracle. Sketch by C. W. Warburton and

Nuttall, 1909, Fig. 4.

Fig. 437. H. Iiumemsa 5 , capitulura and scutum. Sketch by C. W. Wai-burton and

Nuttall, 11)09, Fig. 5.

' The scutums of IG i gave the following measurements in mm.

:

•2-37 X 1-04 2-1 xl-0

•2-3 xO-97 2-1 xO-84

2-2 xO-95 2-03 X 0-98

2-2 xO-95 2-0 xO-92

2-16 xl-0 2-0 xO-9

2-16 X 0-94 2-0 xO-87

2-1.5 X 0-9 1-97x0-96

2-14x0-94 1-85x0-87
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grooves long and nearly straight, slightly diverging posteriorly ; lateral

grooves long and very near the border, including one festoon ; festoons

moderately long, the intervals curved. Capitulum 0'3 mm. long, base

rather long, with long sharp cornua proceeding from the dorsal surface.

Hypostome with very small teeth, 5
|

5. Palps long, especiallj- article 2,

which is about four times as long as article -S ; its sharp external angle

being much posterior to its insertion ; no dorsal spur ; a very small

sharp spur under article 3. Venter : genital aperture between coxae II,

covered by an elongate shield ; spiracle large, broader posteriorly,

without definite dorsal process. Legs: coxae very broad (antero-pos-

teriorly) and progressively increasing in size, all more or less pointed

at the internal angle, the spur on coxa IV dark and conical ; coxa I

protrudes be3'ond the scapular angle and rises to the level of the doi-sal

surface, giving a characteristic appearance (hence humerosa).

Female (Fig. 437) : Of the same colour as the {/". Scutum oval,

08 X OG to I'O X 0'66' mm., cervical grooves only slightly concave and

attaining the posterior border. Capitulum 0"4 ram. long, like that of

the (/•, but with article 2 rather less salient, and only about thrice as

long as article 3 ; hypostome 5
|
5, very small teeth ; basis capituli

ridged laterally and anteriorly, the sub-circular porose areas are very

fiiintlj' indicated at the sides of the flat median area. Legs like those of

the c/ ; tarsus IV medium, rather thick, tapering.

Nymph : Strongly resembles the $ , having the same elongated

body and the same type of capitulum, which is, however, shorter in com-

parison to its breadth. The scutum about as long as broad, 0'4 x 04 mm.-;

punctations few and scattered ; cervical gi'ooves are deep broad furrows

not quite attaining the posterior border. Legs as in the % but with

shorter sharply pointed tarsi IV.

Described from (N. 600) 3 J" 1 ? and 1 O taken from Perameles

mucrura, Barrow Island, N.W. Australia, and presented by the Hon.

N. C. Rothschild. The measurements appended in the footnotes relate to

specimens brought from Australia by Mr L. Harrison: 2 (/• 3 $ -5 o

from Perameles macrura, Stapleton, Northern Ten-itoi-y, 31. xi. 1913,

' The scutums of 5 s gave the following measurements in mm. :

1-0 xO-GG 0-9.5 xO-6G

0-97 X 0-7 0-9 xOG
0-97 X 0-6.5

The scutums of .5 nymphs gave the following measurements in mm.

:

0-4 X 0-4 (3 specimens) 0-38 x 0-39

0-4 X 0-36
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G. F. Hill coll. ; and 14 (/ 2 % 1 o taken from Perameles nanuta,

Sydney, New South Wales, III. 1913, L. Hamson coll. Mr Harrison

has kindly presented us with some of his .specimens (N. 3024, 302.5)

;

some of these %s and os are fairly replete and their bodies appear

remarkably long and slender.

Types in Cambridge.

40. HAEMAPHYSALIS ELONGATA Neumann, 1897.

Figs. 438-440.

Lit. and Icon. : Neumann, 1897, pp. 354-356, Fig. 19 (reproduced) ; Donitz, 1907 «,

p. 73 (quotes Neumann) ; Blanohard, 1909, p. 150, Figs. 186, 187 (taken from

Neumann) ; Neumann, 1911 a, p. 113, Fig. 61 (condensed from Neumann, 1897,

with the same figure as before).

Male (Figs. 438, 439) : Remarkable because of the backward

protrusion of the body when replete ; the ventral festoons are folded

backward dorsally as shown in Fig. 438 ; in a fully distended specimen,

the body may project 06 mm. Scutum : long and narrow, about

2x1 mm.' ; cervical gi'ooves broad, shallow, sub-parallel ; lateral

grooves well-marked behind a pseudo-scutum and including either

one or two festoons
;
f)seudo-scutum chiefly indicated by its more

uniform texture compared to that of the rest of the scutum,

which is diversified by raised longitudinal ridges, a median ridge or

carina being rather conspicuous
;
punctations irregular, shallow, con-

fluent, not numerous. CapiUdum : base much broader than long,

rectangular, with well-marked sharp cornua
;

palps long, especiall}'

article 2, which is thrice as long (dorsally) as article 3, its posterior

border being produced backward and hollowed to receive coxa I

;

a slight retrograde spine under article 3 ; hypostome 3
\
3, teeth small

and uniform. Venter : anal gi'ooves ogival ; spiracle oval, slightly

pointed dorso-laterally. Legs: all the co.xae bear a sharp internal

spur; in some specimens these spurs increase progressively from I

to IV, in others the spur on coxa I is longest" ; a sharp ventral spur

on all the trochanters ; tarsus IV rather stout and narrowing nithei"

abruptly
;
pads long.

' The scutuuis of our 5 i measure respectively: '2'15xl, '2'lxl'2, 2x1-1, l'9xl'2,

l-a .: 1 mm.
• Compare our Figure 438 witli tliat of Neumann (Fig. 439, liere reproduced).
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Fig. 438. H. elongata i (N. 670, gorged), dorsum showing protrusion of abdomen
beyond the scutum, coxae and trochanters with part of capitulum, spiracle, tarsus IV

and hypostome. Original, G. H. F.N. del.

Fig. 439. H. elongata i , (A) left palp in ventral aspect,

trochanters, x 40. Neumann, 1897, Fig. I'J.

: 100 ; (B) coxae I-IV with
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Female (Fig. 440) : When unfed, the body measures 2 x 1-2 mm.

Scutum : 1 x 0"8 mm.' ; cervical grooves long and shallow ; faint, raised

longitudinal ridges in the lateral fields; punctations faint, irregular,

shallow, confluent. The posterior portion of the dorsum bears two

rather conspicuous depressions. Capitulum : base broader than in the

J" ;
porose areas elongate, wide apart

;
palps as in the cf, except that

the posterior border of article 2 is more rounded dorsally ; hypostome

3
1
3, 7 to 8 teeth per file. Venter : anal grooves as in the (/ ; spiracle

sub-circular, not pointed postero-laterally. Legs : coxal and trochantal

armature as in the {/.

Fig. 440. H. elongata 9 (N. G70, unfed), dorsum, part of venter, spiracle and tarsus IV.

Original, G. H.F.N, del.

Our description is based on (N. 670) 5 j/ and 2 % from Centetes

ecaudcdiis, Madagascar, presented by Hon. N. C. Rothschild. Neumann

founded the species on 4 J" and 1 ^ found on Centetes madar/ascuriensis

at Zura, 2 (/ from Centetes ecaudntus and 2 % from Erinaceus sp.,

collected by Sikora in Madagascar.

Types in Toulouse, co-types in Cambridge (N. 2884, 2885, 1 c/",

from Zura, 1 $ , taken from Erinaceus, presented by the author).

41. HAEMAPHYSALIS CORNIGERA Neumann, 1897.

Figs. 441-44.5.

Lit., Icon, and Synon. :

Haemaphysalis contiyera Neumann, 1897, pp. 3.50-352,Figs. 16, 17 (left palp and

coxae; figures reproduced); Neumann, 1911a, pp. 112, 113, Figs. 57, 58

' The soiitum of our second ? measures 0-95 \ 0-85 mm.
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(the same accoxint as the foregoing, but condensed) ; Blanchard, 1909, p. 150,

Fig. 185 (species merely listed ; figures tjiken frum Neumann).

Haemaphysdlii spiniceps Warburton and Nuttall, v. 1909, p. 68, Fig. 15 (^
reproduced). Through a typographical error the measurements of the

(J are wrongly given.

ffiiemup/ii/salis pro.vinid AYarburton and Nuttall, v. 1909, p. Gl, Fig. G (? not

reproduced).

Male (Figs. 441-444) : Scutum long-oval, 3x2 mm., broadest near

the middle, glossy yellow-brown, darker at the sides and on the

pseudo-scutum, with large deep punctations anteriorly, some of them

confluent and indicating by theii- di.stribution a pseudo-.scutum
;
puncta-

Fig. 441. H. comigera i , dorsum, part of venter, spiracle ami tarsus IV. Specimen

from Borneo, co-type (N. 2883). Original, G. H. F. N. del.

tions vei-y small and numerous on the hinder portion ; cervical grooves

well-marked, broad, nearly parallel ; lateral grooves almost obsolete, only

recognisable in the neighbourhood of the spiracles; festoons medium,

punctate, the intervals dark and mostly straight. Capitulum : ()'6 mm.
long; base broadly rectangular, slightly punctate, with convex sides

and strong comua; hypostome long, parallel-sided, well-covered with

5 5 small teeth ;
palps of remarkable form ; article 2 strongly salient

at about the niidflle of its length and with five spatulate hairs on its

inner margin ; article 3 with a strong, sharp lateral spine and with

a similar ventral retrograde spine directed downwards and outwards.

Venter: spiracle very large and short comma-shaped: anal grooves

slightly ogival. Legs: strong; coxa I prominent in fmnt and with
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a strong spur ; a conical spur about the middle of the posterior border

of coxae II and III ; ituo long spurs on coxa IV, the inner the longer;

tarsi tapering, pad long.

Fig. 442. H. cornigera i , capitulum in dorsal and ventral aspects, coxae. Specimen

from Federated Malay States. {N. 1647. Type of H. spiniceps Warb. and Nutt.)

Sketch by C. W. Warburton and Nuttall, 1909, Fig. 15.

Fig. 44.'3. Fig. 444.

Fig. 443. H. cornigera J , left palp in ventral aspect, x 70. Neumann, 1897, Fig. Ifi.

Fig. 444. //. cornigera i , coxae I-IV, x 3.5. Neumann, 1897. Fig. 17.
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Female (Fig. 445) : Scutum cordate, 1'3 x 1-2 mm., glossy,

uniformly punctate all over with moderate sized punctations ; cervical

grooves shallow. Capituluiii : base rectangular, much broader than

long; porose areas oval, ill-defined, far apart, usually with a small

depression in the interval ; cornua stn)ng. Palps : the absence of the

lateral spine on article 3 prevents any great resemblance to those of the

c/",
but the lateral contour of article 2 is somewhat similar, and it is not

continuous with that of article 3 which is slightly salient laterally, a

strong retrograde spine under article 3 ; hypostome well covered with

4 1 4 strong equal teeth, 10 or 12 per file. Venter : anal grooves

semi-circular; spiracle large, oval, with hardly any dorsal process.

Legs : a strong internal spine on coxa I ; a small spur at the middle

of the posterior border of coxae II and III and at the internal angle of

coxa IV ; tarsi joni,', tapuring gradually
;
pad as long as the claws.

Fig. 44.5. //. cornigera 9 , scutum, capitulum in dorsal and ventral aspects, coxae with

trochanters, spiracle, tarsus IV. Drawn from specimens from British N. Borneo

(N. 2119 b), the tarsus drawn from (N. 2118). Original, N. C. del.

Our (Irscriptidii cif the (/ i.s from a specimen (N. 1647) collected in

the Federated Malay States by Mr H. C. Pratt, which was described

by us as H. spiinceps (Warburton and Nuttall, 1909, p. (JS, Fig. XV,
here reproduced). We are indebted t(J Dr O.scar Pou for (X. 2104)5 <^,

from a tiger or wild pig, and (N. 2105) a % from a wild }nf/, shot in the

jungle at Kuantan, F. M. S., i. 1913. We have also received numerous

specimens from British North Borneo: (N. 2118) from which we

describe the J , taken with many (fa from iha Sa»ibur deer, Bode River,

Sandakan Bay, IV. 1913 ; (N. 2119i) (f % from a water buffalo, Labuk

River, 10. XU. 1912; (N. 2120), 2 ?, from 6«/a/o, Sekong River, IV.

1913 ; the three lots were collected by Dr H. F. Conyngham. We have
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determined (Berlin Mus. No. 172) 1 % from Darvel Bay, Dr Pagel coll.

A ? (N. 1251 «) hras reached us from India; it was found on deer, at

Satharangapara, Travancore, i. 1911, by E. R. Howlett. Neumann

(1897) described both sexes from specimens (2 (/) found on Cervus sp.

in Borneo, R. Blanchard coll., 1894; (2 (/ 1 %) from Singapore, Simon

coll.; (1 (/) from Bos bubalis, Sumatra', Oudemans coll.; (1 </) from

Judea, in the Paris Museum.

The types and co-types are in Toulouse {^ ? ), Paris Museum {(^),

and Cambridge, Prof. Neumann having presented us with a co-type

(N. 2883) c/ from Cervus sp., Borneo.

The lateral spine on article 3 of the palp, and the double internal

spine on coxa IV, are such striking characteristics as to make the J' of

this species easily distinguishable. Unfortunately both these character-

istics are absent in the $ , which resembles the cT in little except in the

lateral contour of article 2 of the palp and the break between it and

article 3, and the unusually large size of the spiracle.

Haemaphysalis cornigera var. anomala
Warburton, 1913.

Fig. 446.

Lit. and Icon. : Warbiu'ton, vii. 1913, p. 128, Fig. 7 (reproduced).

Male (Fig. 446) : Closely resembles the type except in the following

respects : the 3rd article of the jutlps not projecting laterally (hence

anomala) ; basis capituli somewhat narrower compared with its length

;

spiracle more pointed dorso-laterally.

Female : unknown.

Fig. 446. H. cornigera var. anomala j , dorsal and ventral aspects of capitultim.

N. C. del. Warburton, 1913, Fig. 7.

1 A ? {N. 540), described by us as //. iiroxima N. and W., 1909, p. 61, is now referred

to this species ; the specimen was taken bv Dr J. C. Koningsberger, from Has buhalis, in

1909 in Sumatra.
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The most reniarkablo characteristics of H. cornigei-a—the presence

of two divergent spines under article 3 of the palps, and of a double

spine on coxa IV—are repeated in this variety.

Described from a single </ taken from a wulf, four miles west

of Koderma Station, Chota Nagpur, India, viii. 1912, by Major

O. A. Smith. In its company were specimens of H. bispinosa var.

intermedia, II. leachi and Rliipicephalus haemaphysaloides.

Type in the Indian Museum, Calcutta (No. 1524/17 <()•

42. HAEMAPHYSALIS DENTIPALPIS Warburton
and NuttaU, 1909.

Fig. 447.

Lit. and Icon. : W'iirburtou and Nuttall, 1909, pp. 67-68, Fig. 14 (reproduced).

Male (Fig. 447) : Body long-oval, 27 x 1-3 mm., broadest towards

the hind end; colour, dull brownish-yellow, the front legs, the capitulum

and the anterior part of the scutum darker. Scutum: showing con-

spicuous pseudo-scutum, with numerous large, deep punctations ; very

fine punctations on the anterior portion ; cervical gi'ooves deep and

convergent, then faint and divergent and visible almost to the posterior

border of the pseudo-scutum ; lateral grooves short, begiiming faintly

Fig. 447. //. denlipalpig i, capituhim in dorsal and ventral aspects. Sketch by C. W.
Warburtou and Nuttall, I'.IOil, Vxr. 14.
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at iibout half the body-length, and including two festoous; festoons

rather short and broad,- wth straight intervals. CapiUdum :
0'6 mm.

long ; base broader anteriorly, with convex sides and rather concave

anterior border; comua strong,, rather curved ; hypostome long, parallel-

sided, well covered with 7
[
7 very small equal teeth

;
palps long, conical,

their dorsal surface concave ; article 2 much longer than 3 and with

five retrograde projections, two dorsal and three ventral, best under-

stood by reference to the figures ; three simple hairs on the internal

margin of article 2 ; a strong retrograde spine under article 3. Venter:

spiracle very large, pear-shaped, with the narrower end dorsal ; anal

grooves ogival. Legs : long, hairy, coxae like those of H. leaclii (p. 468,

Fig. 409), with a short conical spur at each postero-internal angle

;

tarsi rather thick, tapering ;ibruptly.

Female : unknown,

Described from 4 </ taken (in company with H. leaclii) from Felis

chaus, by Dr A. T. Stanton in the Federated Malay States.

Types in the London School of Tropical Medicine collection and

(N. 693 a, 2 c/) at Cambridge.
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GEOGRAPHICAL DISTRIBUTION AND HOSTS
OF THE GENUS.

Of the specios and varieties we recognize, 3 occur in Europe, 15 in

Africa, 32 in Asia, 4 in Australasia and 3 in America. H. bispinosa

has ahnost to a certainty been recently imported into East Africa and

possibly into New South Wales with Indian cattle ; H. leachi may well

have reached Australia (again New South Wales) from India. If

we regard these species as not indigenous to the continents mentioned,

the number of indigenous species would be as follows: Europe (3),

Africa (14), Asia (32), Australia (2), America (3).

This is in marked contrast to what we observe in the genus Ixodes.

If we add some species described by Bishopp (1911, pp. 197 et seq.),

Nuttall (1913, pp. 131-136), and Lahille (1913, p. 2) to those listed in

Part II of this work, varieties being excluded, we find the species

of Ixodes which we recognize as valid to-day distributed as follows

:

Europe (10), Afi-ica (13), Asia (10), Australia (10), America (25). It is

clear therefore that Asia is richest in species of Haevwphysalis and that

America possesses the greatest number of Ixodes.

There are three species of Haemaphysalis which show a particularly

wide distribution : (1) H. cinnabarina occurs in North and South

Americji ; its var. punctata is found in Europe, Northern Africa, Asia

Minor and Transcaucasia
; (2) H. bispinosa occurs in Asia [British

East Africa and New South Wales]
; (3) H. leachi occurs practically

throughout Africa, in different parts of Asia [and in New South

Wales]. The continents where these species are perhaps not indi-

genous are enclosed in
[ ] brackets.

Regarded from the point of view of the hosts which they infest, we

find but one species of Haemaphrjsalis which, as far as our knowledge

goes, would appear to be restricted to birds, i.e. H. hoodi.

This is again in marked contrast to what we have observed in Ixodes

where certain species have been repeatedly found only on birds

(/. brunneiis, I. caledonicus, I. nemnanni, I . putiis, I. sic/natus, I.ujiicavatiis),

on Ornithorhynchns (I. ornithorhynchi) and bats (/. vespertilionis). In

this sense, the geiuis Ixodes ap])cars more specialized than Haema-

physalis.

In the list which follows, the .scientific names of the hosts are given

as far as possible from the data at hand.
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EUROPE
cinnabiirind var.

liunciata

: the species
r

Great Britain, France, Hol-

land, Denmark, Germany,

Russia, Italy, Spain, Hun-

gary, Croatia, Dalmatia,

Boumania, Greece, Cy-

prus, Cyclades, Crete

Germany, France, Poland

inermis
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Countries where the specie

ATRICA (cont.)

numidiana

oblusa

parma til

silacea

simplex

spintilosa

Alueria

Island of Hcuuiou

Uganda, British East Africa,

Congo Free State, Gold

Coast, Sierra Leone,

Cameroon

Cape Colony

Madagascar

Uganda

(inolc-rat), AiUanthiis pvmillis

(os.), Anomalurus orientalis

(squirrel), Lepm sp., Erinaceus

albiveiitris, Erinaceim sp.

Birds: Dryoscopiis liiralii and

nightingale

Koptiles; lUmijx capenniny Tesliido

sp. (OS.)

Erinaceus sp.

unkuinvn

Potamochoerus porctis. Oris aries,

Capra hirciis, llostnurus, antelope,

bushbuck, hartebeeste, Caiiis

familiaris

Bon taurxis

Ericnlns setnsu.<, Eriiiacciin sp.

unknown

aboremis

aculeata

birmaniae

binpinosa

bispinota var. inter

media

calviiK

campanutata

cinnabarina var.

punctata

India (Abor Country)

Ceylon, India

Burma

India (widely distributed),

Burma, Assam, Ceylon,

Andaman Is!aiids,Malaya,

China, Japan, Borneo

India (widely distributed),

Ceylon

British North Borneo

India, China, Japan

Asia Minor, Transcaucasia

(/Japan, doubtful, sec

text p. 387)

unknown

TraijiiUm memmina

Currulns muntjuc, Atherura macrura

Mammals: Vanis fumiliaris, jackal,

Felix tigris, F. domesticiis, Viver-

riciila malaicensis, Bus bubalis,

B. taurus, Hemitra<jus hylocrius,

Nemorhaedim cinereiis, Ovis aries,

Capra hircus, FJquiis caballus,

Sus scrofa, CerviUm sp., Cervus

sp., mouse deer, Ilydropotes in-

ermis, Mucaciis sp., Talpa sp.

Birds: Gallua doniesticiis

Mammals: Felis caracal, F.ornata,

F. domesticas, F. offinis, Canis

pallipis, C. vulpes, Cyan {Cuon}

dukhunensis. Hyaena hyaena. Bos

taunts, Sus cristatus, Erinaceus

micropus, Lepus rnficaiidatus, Mil-

lardia melt<tda

Bos bubalis

Bos taurus, Equus caballus, Cervus

s])., Canis /amiliaris, Mus sp.

Bos taurus, Uris aries, Capra hircus,

F.quus caballus, Canis rulpes,

Vreus sp. , Lepus sp.

33
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ASIA (coiit.)

corniijcra

cormgeru var. ano-

mala

cuspidata

Countries wliere the species

India, Federated Malay

States, Singapore, Bor-

neo, Sumatra, Judea

India

Ceylon

(teiilipulpis
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ABU {coHt.)
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LIST OF

CONDEMNED AND DOUBTFUL SPECIES
OF HAEMAPHYSALIS

INCLUDING THEIR SYNONYMY AND LITERATURE

Tlio wpecies are ordered aocurding to the genera to wliich they have at various

times been referred. The list of good species will be found on p. 548. See also

further particular-^ under the Synonymy of Haemaphi/sulis on p. 349.

Haemaphysalis Koch, 1844.

ii/naina C. AV. Howard, viii. 19U9, rcpr. PI. XXXIV= //. /wo</i Warburton

and Nuttcill, vi. 1909, p. 62.

ambigua Neumann, 1901, p. 262 ; 1906, p. 217 ; 1911", p. 109 ; Bonnet, 1908,

p. 260, Fig. .30; Blauchard, 1909, p. 148, Fig. 178 (from Bonnet)= //".

inermis Birula, 1895, p. .360.

asiatka (Supino, 1897) Neumann, 1897, p. 3o~ = H. leachi (Audouin, 1827). See

further under Opkthodun asiaticus. Listed as a valid species by Blanchard,

1909, p. 148, and a-s a doubtful species by Neumann, 1911 a, p. 115.

" ftiVmawiV/e Supino, 1897 "in Neumann, 191 1«, p. 109 = ZT. bispinosa Neumann,

1897.

" bispmosa Neumann" in Neumann, 1901, p. 261 = 11. hi/stricis Supino, 1897.

caiiestrinii {Suinno, 1897) Neumann, 1897, p. 357 = Zf. leachi (Audouin, 1827)

Neumann, 1897 ; Blanchard, 1909, p. 148, lists it as a valid species
;

Neumann, 1911 a, p. 115, lists it as a doubtful species.

ckordeilis (F'ackard, 1869)= i?. cinuabarina Koch, 1844.

"chordeilis Banks, 1908" in Blanchard, 1909, p. \iB= U. cinuabarina Koch,

1844.

'' chordeilii Packard" in Hunter and Bishopp, 1911, p. 229 (and subsequent

American authors) = A/", ciivnabariiui Koch, 1844.

'' ciiviiaherina" Koch, 1847, p. \iZ=H. cinnaharina Koch, 1844, p. 237.

" coccinea " mentioned casually by Bonnet, 1906 c, p. 544, doubtless mejint for

H. concinna Koch, 1844.

" concinna concinna Koch" in Neumann, 1911 «, p. 110, a sub-species = i/.

concinna Koch, 1844.

concinna kochi (Neumann) Neumann, 1911 «, p. Ill, a .sub-.species = //. con-

cinna Koch, 1844, and other (doubtful) species.

conciniM. var. kochi Neumann, 1905, p. 239 = ^. conriitna Koch, 1844, ai\d other

(doubtful) species.

roncinna ZoH(//<'or)(i.« (Neumann) Ncumaini, 191 1 ((,p. 1 1 1, a .sul)-s|>ecics ; de-scrilicd

a.s H. longicoruis Neumann, 1901, p. 261, Fig. i (re[)roduced) from 2 9
found on cattle, at Kouipscy, N. S. Wales, mounted as microscopic sj)eci-

mens ; degraded to a \-aricty of //. concinna Koch, 1844 (//. concinna var.
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longiconiis (Neumann)) by Xeuinaiin, 1905, p. 237, and finally raised by

that author to a sub-species. It is in our opinion impossible to determine

the species to which the tick belongs on the evidence of mounted sj)eci-

mens, at any rate without other confirmatory evidence. //. mncinna ?
i.s .scarcely to be identified in the absence of the characteristic (J, and

a purported $ , corning from a remote country whence the ^ has not

been derived, is open to grave suspicion. We repi-oduce Neumann's figure

for what it is worth.

Fig. 448. //. Iniigicornis Neumann, 1901, Fig. 2. ? (P) palp in ventral aspect,

{H) coxa I.

N. loiifficoniis Neumann is listed by Kainbow, l!)0(i, p. 105, as an A\is-

tralian sjiecies on Neumann's authority. Blanchard, 1909, p. 148, Fig. 184,

who reproduces Neiunann's figure, includes this tick in the synonymy

of H. roncinna Koch. We prefer to reganl it as a doubtful .siwcie.s.

conrinna var. longiconiis (Neumann) Neumann, 1905, p. i'AI ; ride svpra.

craxsa Warburton, 1908, p. 51G ; listed as a valid species by Blaiichanl, 1909,

p. \50=H. cinndharinu var. punctata (Can. and Fan.).

cuscohiit (C'anestrini, 1897) Neumann, 1897, p. 356= merely a nominal si)ecies.

See further under Opistltodnn cuscuhivx. Listed as a valid species by

Blanchard, 1909, p. l.iO, and as a doubtful .species by Neumann, 1911 a,

p. 115.

eriiiitcei Pav&si, 1884, p. 484 ; merely a nominal species, the description being

insufficient. We quote from the original all that might serve for its

identifiuition : J/«/<: : 3 x 2 mm., finely punctjite, cervical grooves divergent,

lateral gixwves present, .se.\ual orifice facing coxae II, ci>.\ae unarmed.

Female: scutum 1 mm. long, broadening and rounded behind, anterior

borders parallel.—Found by Marquis Doria on Erinaceus ahjinis at

Uebel Resas, Tunisia, in 1881. I'avesi considers the tick allied tn //.
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concinna ; it may lie identical with this species as Neumann states (1897,

p. 331). Neumann, 1909, p. 151, and 1911 </, p. IIG, lists the species

as doubtful.

^flava as listed by Neumann since 1897, p. 333= a confusion of siiecies which

may have included H. flava Nn., H. campnnuUita Warburton, and H.

japonica Warburton, q.v.

flava armata (Neumann) Neumann, 1911 (', p. 112, a sub-species= ^. _/fai'a

Neumann, 1897, p. 33.3.

flxioa var. armata Neumann, 190.5, p. i'il = H.flavii Neumann, 1897, p. 333.

flava flava (Neumann) Neumann, 1911", p. 112, a >iuh->i\i6c\cM= U. japonica

Warburton, 1908.

gestroi (Supino, 1897) Neumann, 1897, p. 3.57 = //. leachi (Audouin, 1827).

Neumann, 1902, p. 128, regarded the species as allied to H. leachi;

Blanohard, 1909, p. 151, lists it as valid; Neumann, 1911 «, p. 115, li.sts

it as a doubtful species.

hirudo L. Koch, 1877 a, p. 786, not figured. Undeterminable from the author's

description ; he may have been dealing with a HaemaphymUs \ a $ from

Japan. Neumaini, 1897, p. 341, at first referred specimens of his own

to Koch's species because thej' also came from Japan, but afterwards

renamed them H. concinna var. kochi Neumann, 1905, p. 239, realizing

that in the absence of the type, the species hirudo was purely nominal.

We fully agree with Neumann with regard to the foregoing but do not

recognize his var. kochi as valid (see text p. 456). H. hirudo is listed

as a doubtful sjiecies by Blanohard, 19U9, p. 151, and by Neumann, 1911 a,

p. 116.

" A?/«<m'is Supino " in Neumann, 1902 a, p. 128, and 1911 a, p. 109=//. bispinosa

Neumann, 1897, p. 341.

japnnniea Warburton, 1908, p. 512. Name misspelt; should read H. japonica.

lagotis (Gervais) of Neumann, 1901, p. 265 = merely a nominal species, for

Ixodes lagotis (lervais, 1849, whilst it may have been a Uaemaphysalis,

was too poorly described to make this certain. Listed as a nominal

species of Baemaphysalis by Blanchard, 1909, p. 152, and as a doubtful

species by Neumann, 191 1((, p. 110.

leachi australis (Neumann) Neumann, 1911 a, p. 115, a sub-species = //. leachi

(Audouin, 1827).

leachi var. australis Neumann, 1905, p. 238=//. leachi (Audouin, 1827).

leachi leachi Neumann, 1911((, p. 114, a sub-species= //. leachi (Audouin, 1827).

" leporis Packard " in Rohr, 1909, jjp. 144-146 (quotes Neumann's description)

= If. leporis-palustris (Packard, 1869).

''leporis (Packard)" in Neumann, 1897, p. 343; 1901, p. 202 and 1911 <(, p. Ill

= U. leporis-palustris (Packard, 1869).

leporis var. proxima Aragao, 1911, p. 107, PI. XI, Figs. 4, 5 {^) = H. leporis-

palustris (I'ackard, 1869).

"leporis-palustris Packard " in lluntor and Bisliopp, 1911, p. 2i8 = ff. hporis-

pahistri-s (Packard, 1869).

longicomis Neumann, 1901, p. 261; a doubtful specie.s, .see discus.sion above

under //. cu/irin/ia longicurnis (Neumann).
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longipalpis Warburton, xii. 1910, p. 399= U. aculeata Lavarra, 1905, p. 255.

marmomta Berlese, 1887, Fasc. 47, No. 4, PI. II {$)= D€rmacentor reticxdatus

(Fabricius, 1794).

micropla Canestrini, 1887, p. 104, PI. IX, Figs. 3, 5; also in Berle.se, 1888

= R/iipicepkalus microplus (Canestrini) Canestrini, 1890, p. i9'i= BoophUus

annulatui var. microplus according to Neumann, 1901, p. 280.

neumanni Dbnitz, 1905, pp. 127-129, Figs. i-6 = Il. bhpinosa 'Neumann, 1897,

p. 341.

neumanni Donitz in Blanchard, 1909, p. 154 (merely listed); in Neumann,
1911«, p. 109; ; in Yakiniott' and Kohl-Yakimoff, 1911, p. 418 = i^.

bi^pinosa Neumann, 1897, p. 341.

"pe}-egrina Cambridge," listed as a doubtfid species by Neumann, 1911 a, p. 116.

See under peregrinus.

" peregrinus Cambridge " in Neumann, 1897, p. 327 ; see below.

peregrinus 0. Piokard-Camljridge, 1889, p. 406, 2 figures. Description and
figures useless

;
purely a nominal species. The author informed us that

the types are lost. Included by Neumann, 1897, p. 327, in the synonymy
of If. punctata {= cinnaban'na var. punctata) without sufficient reason.

prorima Warburton and Nuttall, v. 1909, pp. 61, 62, Fig. 6 = //. cornigera

Neumann, 1897, ?

.

"proxitmt Aragao " in Rohr, 1909, p. 146, W. I, Fig. 1(9), PI. II, Figs. 12-14;

Hooker, Bishopp and Wood, 1912, p. 89 (merely cite Rohr)= ^. Icporis-

pahistris (Packard, 1869).

puiictata Canestrini and Fanzago, 1877, p. 188; repr. p. 120 (and other authors

since)= Zr. cinnabarina var. punctata (Can. and Fan.) Nutt. and Warb.

punctata Can. and Fan. in Iladwen, 1912, p. 98 = //. cinnabarina Koch, 1844.

punctata cinnaberina (Koch, 1844) in Neumann, 1911 «, p. 108, a sub-.species

=U. cinnabarina var. punctata (CeUiestrini and Fanzago, 1877).

punctata .var. cinnaberina (Koch) in Nevnuann, 1905, p. iZ~i—ll. cinnaharina

var. punctata (Can. and Fan.).

punctata punctata Canestrini and Fanzago, 1877, in Neumann, 1911 a, p. 107,

a snb-species=/r. cinnabarina var. punctata (Can. and Fan.).

rliiitolophi Canestrini and Fanzago, 1877, p. 189, repr. p. 121 ; Canestrini, 1890,

p. 526= B. cinnaharina Koch, 1844. Listed as a valid sjjecies by

Blanchard, 1909, p. 157, and as a doubtful species by Neumann, 1911 «,

p. 116.

rosea Koch, 1844, p. 237; 1847, p. 121, PI. XXVI, Fig.s. 95, 96 ($ ) = probably

Boop/iiius annulatus (Say, 1821) judging from the original description and

figures. Neumann, 1897, p. 408, and 1901, p. 276, also refers rosea to that

.species. In the absence of the type the synonymy must remain in doubt.

" rostralis Dugc's" in Banks, 1908, p. 54 (listed) = partly ff. leporis-palustris

(Packard, 1869) 9- liefer to the synonymy of the latter species in our

to.xt [). 387 and under Oonixodes, p. 516.

sanguinolenta Koch, 1844, p. 237; 1847, p. 124, PI. XXVII, Fig. 48 = //.

cinnabarina Koch, 1844. Type ( ? ) e.xaniined by Nuttall in 1911. Listed

as a valid species by Blanchard, 1909, p. 157, and as a doubtful species

by Neumann, 1911 «». p. 116. Kohr, 1909, p. 146, merely copies from
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Neumann (1897, p. 332) and calls the pmported species " sanguinolenia

Kock" (sic),

semermis Neumann, 1901, p. 2fj3 {,^) = H. hi/stricii Supino, 1897. Nuttall

examined the type.

spiniceps Warburton and Nuttall, 1909, p. 68 {^) = H. cornigera Neumann,

1897, p. 350.

^^ sulcata Koch" in Canestrini and Fanzago, 1877, !>. 189; reprint, p. 120 ; also

in Berlese, 1889. Listed as a doubtful species by Neumann, 1911 a, p. 117.

See further under the synonymy of H. cinnabarina var. punctata (Cane-

strini and Fanzago, 1877).

Gonixodes Uuges, 1888.

rostralis Dugfes, 1888, p. 129, Fig. 2 (supposed $)= !!. leporis-palwsiris (Pa.cka.rd,

1869) $ in Neumann, 1897, p. 343, whose attribution is probably correct,

judging from Dugos' figure 2 ; Figs. 1 and 3 (the suppo.sed larva and

nymph) belong to another genus. See further under .synonymy of ff.

leporis-palustris. Type : O. rostralis.

Herpetobia Canestrini, 1890.

sulcata Canestrini, 1890, pp. 486, 493, 527, PI. XLI, Fig. 6 (adult, nymph, and

\a.v\a.)= ^'' Uaemaphysalis sulcata Koch" in Canestrini and Fanzago, 1877,

p. 189 = probably H. punctat<ji, Can. and Fan., 1877 as Neumann, 1897,

pp. 327, 329, supposes= ^. cinnabarina var. punctata (Can. and Fan.).

Type : Herpetobia sulcata.

Ixodes Latreille, 1795.

chdifer Mcguin, 1880, p. 132 ((J)=//. concinna Koch, 1844. Wrongly included

by Canestrini, 1890, p. 526, in his synonymy of //. punctata {= H. cinna-

barina var. punctata (Can. and Fan.)), as first pointed out by Neumann,

1897, p. 338.

chordcilis Packard, 1869, p. <yi = U. cinnabarina Koch, 1844; not //. leporis

(Packard) as stated by Neumann, 1897, p. 343.

lagotis Uervais, 1849, p. 49 = merely a nominal species, the description being

valueless but for the statement that the second palpal article is " dilatato

a modo de espina." Stated to occur in the ears of Lagostomus. viscaccia.

See above under Haemaphysalis lagotis (Gervais) Neumann, 1901. Lahille,

1905, p. 44, notes in tliis connection that L. viscafcin of the Pampas does

not live in Chili, and that Gervais' record probably refers to L. peruanmn
(Meyen) which occurs in the Sierras and in Argentina. Lahille has failed

to find any ticks as yet upon L. viscaccia in the Pampas.

leachii Audouin, 1827, p. i-2H = H. leachi (Audouin, 1827) Neumann, 1897,

p. 347.

leporis-pahistris Packard, 1869, p. (j~=H. leporis-palustris (Packard, 1869).

testudinarius Murray, 1877, ]>. 192, which Murray regards as = /.I'orfes marginalus

Leach, is referred to the .synonymy of H. punctata { = cinnabarina var.

punctata Can. and Fan.) by Neumann, 1901, p. 260. This author ba.ses

his conclusion on a wretched figure of MuiTay's which in our opinion

affords no evidence regarding the nature of the supposed species.
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Opisthodon Canestrini, 1897.

asiotkus Supino, 1897 a! ; 1897 6, p. 252, PI. XIII, Fig. •2-2 = H. Inwhi (Audouin,

1827). See further under .synonymy of H. leacld.

canestrinii Supino, 1897 n ; 1897 6, p. 252, PI. XIII, Fig. -21 = 11. hachi

(Audouin, 1827). See further under synonymy of H. leachi.

ciiscobius Canestrini, 1897, p. 468 =i?. ciucohia (Canestrini) Neumann, 1897

p. 356. Described by Cane.strini from one ^ of which he gives the

following characters: Size 2-0xl"l mm., hypostome 5]5, t;irsi.3 and 4 with

two .spurs ; foiuid by L. Biro ou Cusciis sp., at Friedrich-Wilhelmshafen,

New (Juiuea. This, the ti/pe of the author's genus Opisthodon, has been

lost. The species is purely numiual.

gestroi Supino, 1897, p. 252, PI. XIII, Fig. iZ= H. leachi (Audouin, 1827). See

further under synonymy of H. leachi.

Prosopodon Canestrini, 1897.

cii.tcobius (Canestrini) Canestrini, 1897, p. 417 (footnote) =.&. cuscohia (Cane-

strini) in Blanchard, 1909, p. 150. See above under Opisthodon the generic

name which the author found was preoccupied and for which he sub.stituted

Prosopodon.

Bhipicephalus Koch, 1844.

ellipticus Koch, 1847, p. 135, PI. XXX, Fig. 111. .Species based on one ?
from the Cajie of Good Hope. Judging from the de.scription and figure,

we may safely conclude that the tick was ff. ?««•/(* (Audouin, 1827); we

agree in this with Neumann. See also under Rhipistoma.

expositicivs L. Koch, 1877 6, p. 196 = most probably E. cinnabariiui var.

punctata (Can. and Fan.), judging from the description.

Rhipistoma Koch, 1844 (misspelt " lihipidostoma " by Kai'sch, 1878, and Dugfes,

1888, and " Rhiphistoma" by Osborn, 1896).

elUptic^im Koch, 1844, p. 239= Rhipicephalii^ ellipticus Koch, 1847, p. 135 (.see

above) = i?. fooVij (Audouin, 1827).

leachii'm Koch, 1844, p. 2.39 (cites Savigny), and in Kargch, 1878, p. 337 = ^.

leachi (Audouin, 1827). The type of the genus Rhipistoma.

leporis in Osborn, 1896, p. 2(;i = //. leporis-palu.'fti-is (Packiird, 1869).
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NOTES ON THE BIOLOGY OF HAEMAPHYSALIS

By G. H. F. NUTTALL.

Referring to the list of 50 species and varieties enumerated in the

table at the end of this fasciculus, the table serving likewise as an

index, the reader will find that the various stages of each species and

variety known to science give the following figures : The

^ % o L are known in 14 sj)ecies and varieties.

d" ? o „ „ „ 4

c/ ? „ „ „ 1« „ „

d" o „ „ „ 1

cT only
.. .. .. ^

? „ „ „ „ 5 „ „

It follows that these species and varieties arc known by 45 (/, 41 ?,

19 o, and 14 L.

By referring to Part II, p. 295, it will be seen that 51 species and

varieties of Ixodes are known by 21 ^f, 48 $ , 22 o and 14 L. These

figures show that a marked difference exists between the two genera.

The number of J's of Haemaphysalis which are known is slightly

greater than that of the $s, this being evidently due to the habit

of the (/'s to remain upon the host which the ? s have abandoned ; this

habit is also indicated by certain field observations on H. cinnabarina

var. punctata, H. concinna and H. inermis, where (/s only have been at

times found upon the host. In Ixodes on the other hand, some /s do

not attack the host (see Part II, pp. 334-345), and this accounts for the

preponderance of $s that are known to science, although the cT^ of

some species frequently occur in copula upon the host and abandon the

latter together with the ^

.

Reference to pp. 507-511, where we have listed the liosts upon

which Haemaphysalis occur, seems to show that the members of this

genus are less specialized in respect to hosts than are Ixodes.

The life-history, in Haeniaphysalis, appears to agree in the main

with that outlined for Ixodes (see Part II, p. 295) but it is impossible

to generalize since we only know the life-history of six species and

varieties of Haemaphysalis, and in H. ivennis we have a species whose

life-history, in the pivsent state of our knowledge, is unique amongst

tlu' Ixndnidea.
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In the following pages an account is given of all that is known
regarding the biology of six species

:

PAO£

1. H. ciiinaburiiia var. puintalii . . . 519

2. H. cinnaharinu ...... 528

3. H. leporis-jwhistris 530

4. H. leachi 53G

5. H. conciniiii ....... 542

6. //. iiicnitis ....... 545

of which numbers 1 and 4 have been proved to be the carriers of

pathogenic Protozoa.

Haemaphysails cinnabarina var. punctata'.

The only authors who have occupied themselves with the biology of

this species are the writer (1908) and Stockman (1911, pp. 23-32);

a detailed study of the external anatomy has been published by Nuttall,

Cooper and Robin.son (1908). The hosts upon which the tick is found are

given on pp. 508, 509. The species was first rai.sed by me on hedgehogs,

this animal having been found to serve as a host in nature. The rabbit

and sheep were also used as hosts. The tick occurs most commonly
on sheep, and between 1902 and 1905 we received large numbers from

Kent, especially from the districts surrounding Lydd and Canterbury.

We have also received specimens found on goats and ferrets, but we
have no record of its occurrence on cattle in England. It is interesting

therefore that McFadyean and Stockman were able to transmit British

redwater, due to Piroplasma divergens, to cattle by means of this tick,

although it can but play an unimportant part in transmitting the

disease in Europe, Ixodes ricinus being certainly the chief vector.

Stockman raised H. cinnabarwa var. punctata upon the .scrotum

and ears, using cattle and sheep as hosts, the usual method of placing

bags about the .scrotum and ears being employed to recover the ticks as

they di'opped ihnn the host. None of Stockman's ticks were incubated

during metamorphosis; they were maintained in corked bottles and

glass dishes in an unheated outhouse, moulds being avoided by keeping

the ticks somewhat drier than under natural conditions. The results of

his raising experiments are fully referred to and incoqiorated in the

following pages, the author's name being given in .ill cases whei-c he is

' Reprinted (witli slight modifications and oprtaiii ailditicms duly indicated) from

Nuttall, IV. 191H, ))|). '.)'.l-105.
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cited. Stockman's records were somewhat confused and it was not

always easy to extract the desired information from them.

Seasonal occurrence on hosts. The specimens which have reached

us have been adults collected in April. According to Stockman, in

Kent and Devon, engorged females are found on sheep in April-June,

in October and occasionally at other times of the year; engorged

nymphs were found in May and August. Judging from ob-servations at

the Alperton laboratory on material collected at various times in the

field, the ticks not being incubated during metamoiphosis, Stockman

concludes that larvae which feed and moult up to May, nymphs which

feed and moult up to Julj', and adult females which feed and oviposit

up to August, are all derived from eggs hatched the previous year.

The larvae which hatch out, feed, and moult from July onwards, the

nymphs which feed and moult from August onwards, and the adults

which feed from October onwards are presumably all derived from eggs

of the same year. All eggs laid in February, May and June hatched in

July and August. Stockman believes that in nature the different

stages emerge and feed as follows: the larvae do so chiefly in July and

August, the nymphs in August-October, the females in October-

November, but all stages may hibernate (fed or unfed) and appear on

hosts in the spring. The females oviposit mainly in the spring.

Starting with eggs laid in the spring, the ticks, according to Stockman,

probably pass the next winter as gorged nymphs, and feed as adults in

April-May of the f(jllowing year, the cycle presumably lasting about

290 days.

Further observations made in the field appear to me required before

definite conclusions can be arrived at; until such observations are made

Stockman's hypothesis, based aliiKist purely on laboratory experience,

can scarcel}- be accepted.

The time H. cinnabarina var. punctata remains upon
the host. (Nuttall.)

No. of
Lot
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Nymphs.

1 Hedgehog

Date when
put on host
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No. of
Lot Host
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•2(!. xn. 1'.I05

1. I. 190(3

30. VII. 1007

30. VIII. 1907

30. VIII. 1907

Larva to Nymph.

observer No.

Nuttall 1

2

Stockman 53

32

33

Nymph to Adult.

I >ate when nymphs
Observer No. gorged on host

Nuttall 1 10. VIII. 1905

2 H. XII. 1905

3 1. I. 1906

4 28. III. 1906

Stockman 26 27. ix. 1907

27 30. III. 1908

Tin
f

Pate w lien n
nymphs emerged

8. V. 1906

2. VI. 1906

15. in. 1908

29. IV. 1908

30. IV. 1908

159 10° C.

158 10° C.

197 ~
212 —
243 ~
14 —

adults emerged

28. VIII. 1905

13. I. 1906

17. IV. 1906

14. IV. 1906

'inie required
for meta-
morpiiosis Tempera-

(liays) ture

18 At room temp.,

then at 30" C.

duringlastSdays

36 —
107 9= C.

17-26 At room temp.,

then at 30° C.

duringlast 14 days

229 —

Remarks

Ho.st: hedgehog.

Hibernation at outside tem-

perature.

The shortest time observed

;

the average time stated to

be 16-29 days.

Remarks

Host : liedgehog.

Host:

Host:

dog.

hedgehog.

Hibernation at outside temp.,

a number survived winter

but died without moulting.

The shortest time observed.

Longevity of unfed H. cinnabarina var. punctata.

The following protocols include Stockman's observations as well as my own, the latter

being but few

:

Date wlien Date to whicli Longevity
Remarks

This being the maximum
period in 1 out of 9 lots.

Remarl{.s

At 10- C. Most of the lot

were dead.

At ca. 16C; all in 90
days'.

Hibernated at outside

temperature.

Ditto, and after starving

182 days raised to adults.

Observer

Stockman
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Observer
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appears, the capitulum is depres.sed (Fig. 450 at 2) and the vulva is

arched upwards. The capitulum next disappears in the depth of the

pit, and the ovipositor protrudes from the vulva through being

evaginated (8). The two halves or vesicles of Gene's organ grow in size

and show two glove-finger-like processes (4-8). The ovipositor grows

in length, forcing apart the ve.siclos (5), and the egg appears (6) and is

protruded (7), after which the ovipositor is quickly retracted (8), the

egg being leit between the vesicles and the capitulum reappearing

beneath. Next (9), the vesicles begin to collapse and disappear (10),

leaving the egg resting upon the back of the capitulum, which presently

is tossed backward (11), so as to ' shovel ' the egg upward and backward

upon the scutum. The capitulum is then slowly depressed (12), and

Gene's organ reappears prior to the laying of another egg. It takes

two to four minutes to lay an egg, the intervals between ovipositions

varying somewhat in length. This process is repeated for each egg,

and entails a good deal of labour."

In Fig. 449 the position of Gene's organ (''ovipositing gland") is

shown in a schematized longitudinal section through the cajiitulum of

the female.

Summary.

Haeviuphysalis cinnabarina var. punctata seeks a host three times,

feeding thereon in the larval, nymphal and adult stages. It readily

attaches itself to the host 4-12 days after each ecdysis and is easily

reared under experimental conditions upon hedgehogs, rabbits, sheep,

cattle and ferrets. The larvae usually remain upon the host 4-7 days,

although they may remain attached anywhere from 3 to 19 days. The
nymphs usually remain attached for about a week, but this period of

attachment may range froiii 4 to 33 days. Adult females remain

attached .for 6 to 22 days, the longer stay upon the host is doubtless

due to their waiting to be fertilized. Males and females both behave

like those of H. leachi, q.v. My observations suggest that when a

hedgehog (hibernating host) is maintained a ta low temperature, the

larvae and nymphs remain somewhat longer upon the host than in

warm weather. The time required for metamorphosis is governed by

temperature, being much prolonged by cold. The larvae may hatch

from the egg after 38 days (Stockman's shortest time) to 82 days (at

14° C, Nuttall); the nymphs may emerge after 14 days (Stockman's

mininum) to 159 days (at 10 C, Nuttall) or after as long a period ;us

243 days (Stockman's ma.ximum); the adults emerge after 7 to 229
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Fig. 4")0. Illustrating the muchaniem of oviposition observed in //. ciiiiiubdriiiii var.

punctata. For description see text. (13) is a schematic sketch. Urawu from

living specimens so as to show the different stages of the process in sequence.

(Nuttall, I'.IOH, p. ,iy'J.)

34—2
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days (Stockman's niiniiimni and niaxiiiiiun); my observations show a

range of 17 days (at 30" C.) to 107 days (at 9° C). The longevity of

the unfed tick is very marked; the records of Stockman and the writer

show that larvae may survive for 303 days, nymphs for 252 days, adults

255 days; all stages are therefore able to hibernate readily in this

condition. The time which elapses between the dropping of the gorged

female from the host and the commencement of oviposition is markedly

influenced by temperature, ranging accordingly from 10 to 211 days

(Stockman). Data are lacking as to the duration of ovij)osition antl

the number of eggs laid by single females.

In nature, the tick will probably be able to complete its life cycle in

a year but it may well run into two years in our climate. Taking

average figures from the data recorded above, the cycle may be completed

in 125 days, but the developmental period may of course be much

prolonged

:

Time require<l
in (lays

From the time egg is laid to emergence of larvii ... 38

Larva hardens ... ... ... ... 7

Larva stays on host ... .. ... ... 6

Metamorphosis: Larva to Nymph ... ... 14

Nymph hardens ... ... ... ... 7

Nymph stays on host ... .. ... ... 7

Metamorphosis: Nymph to Adult ... ... 15

Adult hardens ... ... ... ... 7

Adult ( ? ) stays on host ... ... ... 14

Gorged 9 after dropping off host, begins to lay after ... 10

125 days

Haemaphysalis cinnabarina.

This tick requires three hosts upon which to feed as a larva, nymph
and adult. The first to raise the tick were Hooker, Bishopp and Wood

(1912, p. 98), who state that the larvae feed 5-12 days on rabbits or

guinea-pigs; they twice failed to feed on fowls. Metamorphosis from

larva to nymph takes 14 days at 79° F. or 76 days at 54' F. Some
(infed nymphs lived up to 55-75 days. Nymphs, placed on cattle, fed

for 5-8 days, and then underwent metamorphosis to adults in 26 days

at 68° F., or in 186 days at 60' F. (average temperature). Adtdts

survived unfed for 100-305 days. A female (probably unfertilized)

remained for 19 days upon an o.\; she then drop])ed off' replete and

survived for 172 days, but did not oviposit.

The fiillowini'' obsei-vations were made bv nie in Cambridge with the
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progeny oi' 2 $ (N. 2452) taken from cattle in Winnipeg, Canada, and

for which I am indebted to Mr J. R. N. Harrison. The ticks were

raised on rabbits in experimental cages at room temperature (about

15' C.) in the laboratory. The ticks were kept in an incubator at

.30° C. during metamorphosis.

The recently emerged larvae were placed on a rabbit on 27. xi.

1913:
). of gorged larvae collected

on successive daj-s
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Haemaphysalis leporis-palustris.

The life-history of this species has been studied experimentally by

Hunter and Hooker (1907, pp. 53-54), Hooker (1908, pp. 47-48), Ruhr

(1909, pp. 100^110), Hunter and Bishopp (1911, pp. 228-229), Hooker,

Bishopp and Wood (1912, pp. 90-90), and Hadwen (1912, pp. 97-98).

Rohr's observations were made in Brazil, his " Haemaphysalis pro:nmu
"

having been found on wild rabbits and agouti; Hadwen studied the

species in Canada, specimens having been collected in Manitoba and

British Columbia from Lepus americanus; the remaining authors'

investigations wei-e carried out in Dallas, Texas. In the following

pages I have sought to arrange the data supplied by the.se authors so

as to present them in a unifurm manner. A summary will be f<iund at

the end of the section.

Time the tick remains upon the host.

Larvae: drop otf gorged beginning on the 5th day according to

Hooker (in October in Texas; host not stated). Rohr found that they

remain 6-11 days on the rabbit, he I'ecords an experiment in Brazil, as

follows:

6th day 10 larvae dropped off gorged

7 „
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Hadwen placed larvae on a tana- rabbit (in Canada 12. iv. 1912)

with the following results:

6th day 10 larvae ihopped off Korged

7 „ 44 „

8 ,, 17 „
9-10 „ _36 „

Total 107

Nymphs: drop off gorged on the (ith da\- (from rabbit?) according

to Hooker. Rohr states that they remain (J-11 days on rabbit.s and he

records an experiment as follows:

(ith (lay 'A nymplis drojipcd off gorged

7 „ 12 .,

8 ,, 48 „

y „ 11 „

10 ,, 5 „

11 ,, 3 ,.

12 ,, no more collected

Hooker, Bishopp and Wood state that the nymphs remain 4-8 dajs

on the host, mostly 5-6 days; they carried out 4 experiments. Hadwen

placed S2 nymphs on a tauie rabbit and 4 di-uppcMl off gorged after G-7

days.

Adults: according to Rohr, the % remains 19-25 days on the

rabbit before it drops off gorged, wheri'as the ^ remains on the host

long after the % has left. Dead ^s are commonly found attached to

the host's skin. Hooker, Bishopp and Wood had difficulties in

studying the adults; they only record the behaviour of 2 % which

dropjied (iff gorged on the 19th and 21st day respectively.

Time required for metamorphosis.

Egg to Larva: reckoned fnnn the time the eggs are laid, according

to Rohr, the larvae emerge after

47-Gl days at ca. 21-22° C. (15 observations)

22-29 ,, „ 30°C. ( 3 „ )

none hatched out at 35° C.

Hooker, Bishopp and Wood record that larvae emerge after

22 days at ca. 32° C. (out of doors in vi.-vii. 1909)

2a ,, ,, 28°C. (in laboratory in VI. -VII.)

34 ,, „ 28° C. ( „ „ v.-vi.)

24 „ ,,
2.5° C. ( „ „ ix. 1907)

24 „ ,,
25° C. ( „ ,. IX. 1907)

34 „ „ 25° C. ( „ „ V.-VI. 1910)
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Hadwen found that the hirvae emerged 47 days after the eggs were

laid in May 1910; in 45 days after the eggs were laid in July 1911.

Hunter and Hooker (1907) state that metamorphosis lasted 24-31 days

in May-September.

Larva to Nymph: reckoned from the time the larvae drop off

gorged from the host, Rohr found that the nymphs emerged after

1.5-22 days at ea. 20-21" C. (5 oliservations)

8-12 „ „ 20-27" C. (.5 „ )

7-9 ,, ,, M°C. (3 „ )

the ticks died witliout moulting at 3.5^ C.

Hooker, Bishopp and Wood record that the nymphs emerged after

18 days at ca. 20'" C. (in March)

134 ., ,. IIVO^C. (in November)

Hooker gives 18 days as the time required for metamorphosis in

October.

Nymph to Adult: reckoned from the time the gorged nymphs

abandon the ho.st, Rohr found that the adults emerge after

19-26 days at ca. 20-22° C.

10-17 ,, ,,
27° C.

Hooker, Bishopp and Wood ivcord that the adults emerge after

It days at ca. 28° C. (.June 1908)

89 ,, „ 15° C. ( „ )

124 ,, was the longest period observed

These authors noted no difference between the c/ and ? in respect

to the time required for metamorphosis. Hadwen records that from 12

gorged nymphs there emerged 2 adults after 53 days, and 1 adult after

58 days, in July-September, 1911.

Longevity of unfed ticks.

Larvae: Hooker, Bishopp and Wood found that larvae which

emerged early in the sununer, died in about (50 days; others which

emerged in June, 1906, survived up to 258 days.

Nymphs: these survived, in three experiments, for 78, 246 and

307 days respectively, the ticks being kept in the laboratory. Specimens

taken from a rabbit survived for 342 days.

Adults: a j/ lived for 40:j days, a % for .5.S,S days, both having

emeiged in Mav.
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Oviposition.

According to Rohr, the gorged and fecundated females begin to

oviposit after

2- 5 days, and oviposition lasts l-t-'21 days at ca. 21° C.

13-15 „ ,, ,, 31-57 „ „ 15°C.

The female dies without ovipositing when maintained at 0°C.

Hooker, Bishopp and Wood state that females begin to oviposit

3-15 days after they abandon the host, i.e. after

3 days at ca. 32° C. (June 1910)

15 „ „ 20° C. (March 1910)

8 days in the spring and summer being the average for 25 ? s observed

According to Hadwen the female begins to oviposit after

18 days (1 ? in May 1910)

8 ,, (1 ? ,. „ 1911)

e ,, (1 $ „ July 1911)

Tlie number of eggs laid per female varies as follows:

Hunter and Hooker record that a ^ laid 1112 eggs ; they give such

small numbers of eggs as having been laid by three other females that

I conclude they must have been disturbed or that thty were imperfectly

gorged specimens.

Rohr's observations are given in detail. The largest number of

eggs laid by one of five fem.ales was 2389 ; about 1820 would represent

the average number. The most replete females lay the most eggs.

The number of eggs laid per day, varied from 2 to 287 ; larger numbers

per day were laid when the females were maintained at a higher

temperature. We select two examples out of five tabulated by Rohr

as showing the number of eggs laid by two females on successive days.

The first tick began to oviposit on the 5th day and died within 24

hours after oviposition had ceased as indicated by the +.

Day 12 3 4 5 6 7 8 9 10 11 12 13 1-i 15 IG 17 18 19 20 21 22 23 24 25

— 40 75 79 112 158 178 148 176 172 187 118 82 134 70 49 27 19 2 +
52 298 148 105 40 171 230 161 209 92 225 135 99 159 132 5S 84 44 23 22 10 — +

Totals 1830 and 2389 respectively.

The female usually dies 0-4 days after oviposition has ceased (at

21 C), but she may survive 2-28 days at a lower temperature (15° C).

Hooker, Bishopp and Wood record that 8 females laid 50-2240 eggs

apiece, averaging 1517; they also note that the most gorged females

lay the most eggs. One female oviposited for 20 days, the n)uximum

number of eggs laid per day being 303. Females survive 0-5 days

id'tci' o\i])()siti(>ii lias (•(•ised.
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Weights and measurements.

Rohr gives a number of data which I have compi'essed in tabular

form as follows

:
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15° C, in one case they onl_v emerged after 124 days. Longevity of

unfed ticks : larvae survived 258 da3'S, nymphs up to 342 days, a male

and female lived up to 403 and 588 days respectively. Oviposition

commences 2-18 days after the female has abandoned the host, the

process lasting 14-57 days according to the .surrounding temperature;

oviposition does not occur at 0" C. The female dies 0-28 days after she

has ceased laying her quota of eggs. The normal number of eggs

appeal's to be 1800-2400, laid at the maximum rate of about 300 in 24

hours.

Hooker states, from personal observation, that lai-ge numbers of

larvae and lesser numbers of nymphs, when replete, abandon the host

during the daytime. He regards this as a remarkable adaptation of the

tick to the habits of their usual hosts, the hare and rabbit. These

remain during the daytime in their resting places or " forms " and roam

at night. The gorged ticks, dropping from the host in the forms,

undergo metamorphosis in a situation which favours their finding a host

when they emerge and are ready to feed. The observation is certainly

suggestive and it would be interesting to learn if other species of ticks

behave in a similar manner. The ticks usually attach themselves about

the ears and heads of rabbits.

Laboratory experiments by the authors quoted above (p. 530),

indicate that H. leporis-palusivis may, under favourable conditions,

complete its life-cycle once or twice in a year. This supposition is

strengthened by the statement of Hooker, Bishopp and Wood that all

stages occur at all seasons upon their hosts in nature in the United

States.

Judging from the foregoing data the life-cycle may be completed in

87 to 40.') days, as follows

:

genceFrom the time the egg is laid to the emer;

of the larva

Larva hardens

Larva stays ou host

Metamorphosis : Larva to Nymph
Nymph hardens

Nymph stays on the host

Metamorphosis: Nymph to Adult

Adult hardens ....
Adult ( f ) stays on host .

Gorged ? , having dropped from the host, begins

to lay eggs after .....
Totals

Time require

linimum
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Haemaphysalis leachi'.

Ml- Charles P. Lounsbury, Union Entomologist, South Africa, was

the first to raise this tick experimentally and to demonstrate that it

transmits canine piroplasmosis in Africa. The protocols of his experi-

ments (1901, pp. 5-G; 1902, pp. 5-7; 1904, pp. 27-29) give the main

points in the life-history of the species. From his brief statements

regarding the tick, the following data are abstracted

:

H. leachi is a three-host tick. The larvae and nymphs may drop off

goi'ged from the host as early as 48 hours after being put on. The

female remains upon the host for 9 days (minimum) to 12-15 days.

The time required for metamorphosis from egg to larva is 30-46 days

in .summer and 80-110 days in winter; the nymph emerges from the

larval skin in 10-12 days in sunmier ; the adult emerges from the

nymphal skin in 18-20 days in summer and 70-105 days in winter.

A female laid 4200 eggs. The males remain upon the host for many
weeks, they release their hold upon the skin of the host and seek the

females. By using an incubator he hastened the process of nietii-

inorphosis so that he was able to raise three generations in a year.

The tick abandons the dying host.

The following records relate (a) to ticks received in 1902-1906 from

Mr Lounsbury, Cape Colony, S. Africa (they were used for infection of

dogs with Piroplasma canis), and (b) to ticks received 23. HI. 1912 from

Mr R. E. Montgomery, Nairobi, B. E. Africa. The Itist named were

the progeny (larval stage) of two replete females collected beneath a

box in which a jackal had been kept. The first and second generations

raised in the laboratoiy are numbered respectively 1737 I and 1737 II.

The time H. leachi remains upon the host.

Number of
IloHtiuain- gorgeU ticks

No. of Date wl)en taioedata coUectert on
Host I-ot put on liost It-niperature of succeeding days Remarks

Larvae.

Hedgeliog 10 10. x. IDO') 10 C. 126 on day i —
•2.50

18. X. 190:-, 9" C.

„ 12 2S. X. l!)0r, 9^ C. n „ () —

Hcprintpd, with slight clmiif,'cs ami luUlilinns, from N'uttall. iv, 1913, pp. 93-99.
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Adults.

Jackal

No. of
Lot

(Female.)

1737

"I"

1737

"I-

Host main- gorged ticks
tained at a collected on

temperature of succeeding days

! on day 10

2 ,
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Longevity of unfed H. leachi.

The longevity of the unfed tick is reckoned from the date of its emergence from the egg

in the ease of the larva, from the larval skin in the case of the nymph, from the

nyinphal skin in the case of the adult.

Larvae.

Lot I )ale of emergence Kemarks

1 12. VIII. 1904 i^till lively after 50 days at 13° C. In jar on earth.

i 20. VI. litO-l Dead after 44 days at 17" C.

17371 12. VIII. 1912 Of the progeny of .S2 ? 's isolated in separate corked tubes at

room-temperature in semi-darkuess, 8 lots were found dead

after 322, 3.5.5, 360, 3()0, 362, 376, 376 and 400 days respec-

tively ; about 25 "!„ of the larvae, composing each of the

remaining 24 lots, survived for 3.54-378 days when they were

used for raising experiments*.

! the publication of the paper from which this is extracted.* Note added sin

NympbB.

1737 I 7. XII. 1912 Then raised to adults.Lively after 61 days at 12 C.

Adults. Received vii. 1903 from Cape Colony, survived ca. 210 days at room temperature,

and when placed on a dop: produced infection with piroplasinosis.

Observations relating to oviposition, etc.

Lot No.
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Record reUiliiKj to '.V.) H. lenchi $ 's {Lot 1737 I) iind

their progeitij.

1
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may remain upon the host for many weeks (according to Lounsbury).

The temperature of the air within the limits observed (9-23° C.) appears

to exert little or no influence upon the time the tick remains upon the

host, the Wiirmth emanating from the latter being doubtless sufficient

to keep the ticks active. The time required for metamorphosis ' is

influenced by temperature, thus the larvae hatch after 26-37 days at

20° C, in 58 to 80 days at 12-13° C; the nymphs emerge, as a rule,

after 30 to 40 days; adults emerge after 15-16 days at 24-26° C.

whereas they may only emerge after 42-70 days at 14° C. The longevity

of the unfed tick is considerable when the conditions are favourable ; in

small corked bottles some larvae were still active after 399 days, the

nymphs after 61 days and the adults after about 210 days when

maintained at room temperature in semi-darkness and all stages fed

upon their hosts after these periods. When males and females are

simultaneously placed upon the host they scatter, but the sexes are

found attached in close proximity to each other after 2-3 days. Copu-

lation must take place upon the host, though it has never been actually

observed. (Lounsbuiy has seen males, which he had marked, detach

themselves and reattach themselves close to females ; a male may mate

with more than one female.) I find that the males do not seek the

females as do Ixodes when the sexes have been removed from the host.

The time which elapses before oviposition commences, after the replete

female abandons the host, is markedly influenced by temperature ; thus,

when females were placed at 23° C. they began to lay after 3-5 days, at

] 6-21° C. after 14-18 days, at lower temperatures after 24, 47 to 60 days.

Whereas an occasional female dies as soon as oviposition has ended,

others may survive for a few days or, in exceptional cases, for a month

The female lays from 2400 to 4800 eggs. H. leachi begins to abandon

its host on the approach of death in a manner that neither Lounsbury

nor myself has obsei'ved in other ticks.

In nature, this tick may doubtless run twice through its life cycle in

a year. By the use of an incubator, as first shown by Lounsbury, this

author succeeded in raising three generations in a year. Taking

average figures from my protocols of ticks i-aised under favourable

conditions, the cycle may bo completed in 123 days, as follows:

' See reference to Lounsbun's observations on p. 53fi.
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From the time egg is laid to emergence of larva 30 (E^gs to 20^ C.)

Larva hardens ... ... ... 7

Larva stays on host ... ... ... 5

Metamorphosis: Larva to Nymph ... 31 (Larvae at 17' C.)

Nymph hardens ... ... ... 7

Nymph stays on host ... ... ... -5

Metamorphosis : Nymph to Adult ... 15 (Nymphs at 24' C.)

Adult hardens ... ... ... 7

Adult ? stays on host ... ... ... 12

Gorged ? drops from host and waits before laying 4

123 days

Relation of H. leachi to disease.

H. leachi occurs all over Africa, and wherever it occurs it is the

carrier of a very fatal disease in dogs known as canine piroplasmosis or

malignant jaundice. The relation of the tick to this disease and the

pathology, parasitology and treatment of the malady, are fully treated

in the fallowing papers, the titles of which will be found in Biblio-

graphies I and II of this work

:

Nuttall, 1904, pp. 219-257 ; 1905, pp. 12-32; ix. 1908, pp. 513-526.

Nuttall and Graham Smith, vii. 1905, pp. 237-249 ; 1906, pp. 536-651

;

1907, pp. 232-272; x. 1908, pp. 243-260; ix. 1909, pp. 211-214,

215-228. Nuttall and Hadwen, vii. 1909, pp. 156-191; IX. 1909,

pp. 229-285. Nuttall, x. 1913, pp. 302-320. Many of these papers

are illustrated.

Haemaphysalis concinna.

The only observations on the biology of this species are by Brumpt

in France, who has kindly supplied me with his MS. notes thereon.

Brumpt has found the adults only upon deer, attached in the

cervical region, especially along the mane, occasionally at the base of the

ears, and rarely elsewhere. When placed expei-imentally upon dogs,

they attached themselves anywhere. The se.xes are found attached

close together ujjon deer. Nymphs and larvae were found by Brumpt

on deer and hedgehog and it is probable that they occur on other

mauimals; they attach themselves anywhere upon the hosts mentioned.
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Time the tick remains upon the host.

The Larvae, a few days after emergence, attach themselves quickly

to a variety of hosts (deer, hedgehog, dog, guinea-pig, rat, mouse) and

gorge themselves with blood or lymph in 3-10 days ; nearly all of them

abandon the host in 3-5 days.

The Nymphs, a few days after emerging, attach themselves to the

same hosts as do the larvae and feed to i-epletion in 3-12 days, mostly

abandoning the host in 4-5 days.

The Adults, after fasting for weeks or months, attach themselves to

the host whereon they copulate, probably after 4 days, for the sexes are

then found attached close together with their venters juxtaposed. The

fertilized female becomes replete in 8-10 days ; she is then slate-

coloured and weighs on an average, when fully gorged, 0"35 g.

Unfertilized females may stay for several weeks upon the host

remaining about a third gorged.

Time required for metamorphosis.

Egg to Larva : the larvae emerge some weeks after the eggs are

laid and they are capable of living for a long time unfed.

Larva to JVympIt : nymphs emerge 17 days after they abandon the

host as gorged larvae when maintained at 25-30° C. From 64 gorged

larvae found upon a hedgehog, 64 nymphs emerged.

Nymph to Adult: adults emerge after 22 days at 25" C. From 4

gorged nymphs found on a stag at Chantilly there emerged 4 J' after 2

months: from 15 gorged nymphs found on a hedgehog there emerged

1.5 adults. Certain incompletely gorged nymphs undergo metamorphosis

to adults very slowly and they often die before it is completed. H. con-

cinna differs in this respect from certain species of ticks, for instance

Amblyomma cayenneme (as seen by Aragjio, 1912, p. 96), Rhipicephalus

appendiculatus and R. sanguineus (Nuttall, 1913, p. 195 ; Cunliffe, 1914,

p. 372), Dermacentor reticulatus (as seen by Brumpt), wherein im-

perfectly gorged nymphs were found to give rise to small adults.

Oviposition.

At a temperature of 18" C, oviposition occurs in about the second

week. The eggs are larger than those of Ixodes ricinus, they are dark

salmon coloured. Each female usually lays upwards of 1000 eggs.
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Table sJioiviny the prevalence of Ilaemaphysalis on Deer in France

as observed by Dr E. Brumpt.

Number
of deer

cxaminetl
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were encountered in November-December of 1912 and 1913. All stages

were most numerous in March and April, usually few or none being

encountered later. Observations for the 4 months May-August are

lacking. In one instance (April, 1912) the number of (/"s greatly

exceeded that of the Js encountered on one host.

On two /iec^^e/io^rs, examined at Chantilly (27. VI. 1911 and6.vi. 1912),

he found immature stages only: 15 n3anphs and 64 larvae, and
19 nymphs and 174 larvae respectively.

Insect parasites of H. concinna.

Brumpt has several times found the nymphs of H. concinna at

Chantilly and Fontainebleau to be infested with Ixodiphagus caucurtei

du Buysson (see p. 547). Under experimental conditions, the nymphs
were readily attacked by the chalcidid but only about 2-4 per cent.

became parasitized.

Haemaphysalis inermis.

The biology of this species has been studied by Dr E. Brumpt of

Paris who has kindl}' placed his notes at my disposal thus enabling me
to compile the following account of the life-history of H. inermis.

Brumpt finds that the adults, which are very active, occur commonly

on deer in France during the months November to April inclusive.

They (juickly abandon the host and readily reattach themselves to the

hedgehog or dog in the laboratory. The ticks occur in all situations

upon the host but they attach themselves by preference, as does

/. ricinus, in places where the skin is thin. On deer, they occur in the

axillary and inguinal regions and occasionally upon the ears.

H. inermis requires three hosts upon which to feed in the larval,

nymphal and adult stages respectively. Both sexes occur upon the

host on whom copulation takes place. Brumpt has never found the

sexes attached at the same spot on the host as is usually seen in

H. concinna.

Time the tick remains upon the host (Laboratory

experiments).

The Lai-vae, when a week old, attach themselves immediately in any

situation upon the host, be it either a mammal (hedgehog, mouse, rat)

or reptile (lizard); they gorge very rapidly, some being replete in

35—3
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1^ hours; the majority, however, engorge in 2-3 hours, whilst some

feed for 20 hours. Their bodies appear bright red at first owing to the

blood ingested, but after some days they assume a bluish hue.

The Nymphs are often ready to feed a few days after emergence

;

they gorge rapidly ; some are replete within 1 hour, the majority gorge

within 2 hours, whilst others remain longer upon the host, but in no

case do they remain attached longer than 24 hours upon a mammal.

They suck blood for longer periods when attached to cold-blooded

animals (lizards) at room-temperature.

The Females may remain attached to the host for weeks whilst

awaiting the male, during which time they appear but partially fed.

In the presence of the male, i.e. when the female is fecundated, she

usually gi'ows replete and abandons the host in about 8 days.

Time required for metamorphosis.

Egg to Larva: the larvae emerge 7-8 weeks after the eggs are

laid when the latter are kept at 18° C.

Larva to Nymph: the nymphs emerge after 17 days at 25° C, the

time being reckoned from when they dropped off the host as gorged

larvae.

Nymph to Adult: an exceptionally long time is required for

metamorphosis at this stage. When the nymphs have fully gorged

themselves they moult after 6 months at 15-25° C, some may, however,

require 10 months, and incompletely fed specimens are found to be

still active after 16 months.

Observations relating to oviposition.

Oviposition usually begins on the 5-6th week (at 18' C.) after the

replete and fecundated female has abandoned the host. The eggs are

large, dark salmon-coloured, and only number about 200 per female.

Season.

From the table on p. 544, which contains Brumpt's observations on

H. inermis and H. concinna, we leam that the adults of H. hiermis

occur on deer in France during the si.x months November to April

inclusive. Observations for the four months May-August are lacking.

The ticks were not fuuiid in September-October.
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Remarks upon the exceptional behaviour of H. inermis.

H. inermis otters an excepti(ni to all the ticks whose life-histories we

know in that it gorges with remarkable rapidity both in the larval and

nyniphal stages. It is the rule in Ixodid ticks for all stages to remain

attached to the host for several days. In Argasidae we do not know of a

species where the larvae feed as rapidly as does the larva of H. inermis

although the nymphs, 0. megnini excepted, are rapid feeders (see

pp. 81-104, 325-34.5 of this work). Whilst this habit of rapid feeding

may favour the survival of the species, the long time required for the

process of oviposition and for metamorphosis from egg to larva and

from nymph to adult must exert a contrary effect. This phenomenon

observed in H. inermis by Brumpt is very interesting and worthy of

attention.

Insect parasites of H. inermis.

A chalcidid called I.vodipJtac/us caucurtei du Buysson, 1912 (p. 246)

was discovered by Brumpt in the nymphs of Ixodes ncimis in France

and raised by him to the seventh generation in the laboratory. This

insect attacks the nymphs of H. inermis. Whereas scarcely 1 "/o of

these nymphs become infested, all of the nymphs of /. ricinus, Derma-
centor venustus, D. reticulatiis and Rliipicephalus sanguineus in which

the parent /. caucurtei deposits her oft'spring, die and yield imagines

of Ixodiphagus.
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INDEX TO VALID SPECIES OF HAEMAPHYSALIS

Together with a list of collections in which the types

are to be found.

N.B. The reader should also refer to the list of condemned

and doubtful species on p. 512.

*aborensis Warburton, 1913

*aciculi/er Warburton, 1913

aculeata Lavarra, 1904

bancrofti Nuttall and War-

burton, 1915

binnaniae Supino, 1897

bispinosa Neumann, 1897

biipinosa Tar. intermedia War-

burton and Nuttall, 1909

calcarata Neumann, 1902

calcarata var. hovyi Nuttall and

Warburton, 1915

calvns Nuttall and Warburton,

1915

campanulata Warburton, 1908

cinnabarina Koch, 1844

cinnabariwi var. punctata (Cane-

strini and Fanzago, 1877)

concinna Koch, 1844

cornigera Neumann, 1897

"coriiiyera var. anomalu War-

burton, 1913

cuspidata Warburton, 1910

dentipalpis Warburton and Nut-

tall, 1909

doeniizi Warburton and Nuttall,

1909

elongata Neumann, 1897

Jlava Neumann, 1897

Collections which include
the types and co-types

Calcutta, 1 ?

London (h), 1 j , 1 ?

Home, 1.5 <? ; Cambridge,

Id-, 1?

Cambridge, 9 <r , H ? , 3 o,

1 L
Genoa and Cambridge, 4 <j

Toulouse, 1 ? ; Cambridge,

<f o

Cambridge, <f $ ; London

{c), ?

Paris (a), Toulouse, Cam-
bridge, 5^,89,10

Berlin (a) ; Cambridge, 7 S ,

1 ? , 2 o

Cambridge, 3 ;? , 1 $

Cambridge, London (a, c),

Paris (a), Berlin (a), Tou-

louse, Washington (d)

Berlin (o), 1 ?

?lost, d i

Berlin (a), 1 <f , 1 ?

Toulouse, i s ; Paris, <J

;

Cambridge, <?

Calcutta, 1 <s

Cambridge, Berlin (a), Tou-

louse, 30 ,? , 2 $ , 7 o, 4 L
Cambridge, London (c), 4 j

Cambridge, Berlin (a), 4 i ,

3?
Toulouse, Cambridge, 6 <f ,

3?
Toulouse, i ?

.stages of each
species whicli
are known

d S

J S o L

i

<r ? o L

<j ?

<? ? o

<f ? o

<r s

<f ?

(f ? o L
<r ? o L

<f « o L

i 9

398

411

440

415

426

433

442

444

445

491

372, 528

378, 519

452, 542

500

504

438

505

482

498

408

= species not represented in our collection in Cambridge
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stages of each
species which
are known

formoseiisis Neumanu 1913

hoodi Warburton and Niiltall,

1909

hoodi var. orieiitnliii Nuttall and

Warburton, 1915

howletti Warburton, 1913

hiimeroiia Warburton and Nuttall,

1909

hi/stricis Supino, 1897

iiiertnis Birula, 1895

inermis var. aponommoides War-

burton, 1913

*jiiponica Warburton, 1908

japonica var. dotigliisi Nuttall

and Warburton, 1915

kinneuri Warburton, 1913

"kochi Aragao, 1908

leachi (Andouin, 1827)

leporis-palustris (Packard, 1869)

montyoiiien/i Nuttall, 1912

nutnidiaiKi Neumann, 1905

obtusa Donitz, 1910

papuana Thorell, 1882

pannata Neumann, 1905

parva Neumann, 1908

sihicia Kubinson, 1911

simple.r Neumann, 1897

spinigcra Neumann, 1897

xpinii/era var. unvae-guineiie

(Hirst, 1914)

*spinuloiiU Neumann, 1900

"turturis Nuttall and Warburton,

1915

ridua Warburton and Nuttall,

1909

xt-arburtvni Nuttall, 1912

wellinijtoni Nuttall and War-

burton, 1907

Berlin (b), Toulouse, Cam-
bridge, 20 J , 1 ?

Canibridf;e, Toulouse, if s,

? s, 2 o, 1 L
London (/<), Cambridge, %i ,

Cambridge, 1 cf , 1 V

Cambridge, 3 <? , 1 9 1 o

Genoa, Cambridge, J ?

Petrograd, 1 ? ; Cambridge,

(? o L
Cambridge, Berlin, Tou-

louse, 23 ?

(? ? o L

Cambridge, \ s <f

Cambridge, Toulouse, 5 <f , (f ?

9 ?

Cambridge, lcf,2?,oL cfJoL

Paps

400

483

486

493

496

422

362, 545

London (a), 2 i
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The types of the following have not been accessible : pajmana i ? , leporix-paluntris ! ,

leachi ^, inermis 1, cintuibarlna var. punctata <J ? . If we except tliese, all of our

specimens, that are not either types or co-types, have been carefully compared with the

types.

Note. In the second column of the foregoing list the whereabouts of the collections is

but briefly indicated
;
places not referred to in the following list will be found recorded on

p. 348 of Part II:

Berlin («) signifies Entomologische Abteilung, Zoologisehes Museum, Berlin.

., (fc) ,, Deutsches Entomologisches Museum, Berlin-Dahlem.

Genoa ,, Museo Civico di Storia Naturale, Genoa.

London («) ,, British Museum (Natural History), London.

,, [li) ,, Imperial Bureau of Entomology, London.

,,
(c) ,, London School of Tropical Medicine, London, E.

Petrograd ,, Collection of Prof. A. Birula, Imperial Academy of Science,

Petrograd.

Rio de Janeiro (a) signifies Collection of H. de B. Aragao, Rio de .laneiro, Brazil.

(h) „ „ „ Dr A. Lutz,

Rome signifies B. Museo Zoologico Universitario, Rome.
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PREFACE TO THE BIBLIOGRAPHY

IT was our original intention to issue the complete bibliography of

the Ixodoidea after all the parts of this work had appeared, but,

owing to the unavoidable delay attending the publication of the separate

parts and the present need of the bibliography for purposes of reference,

we find it inadvisable to retard its publication any longei\

This bibliography deals with ticks and their relation to disease;

we trust that it will prove useful to workers engaged in the study of

the subjects to which it relates, for it has entailed much labour owing

to the literature being very scattered. Our bibliography contains

2004 titles and includes full references to all the important papers

hitherto published on ticks, as well as to papers of lesser merit. A
few papers dealing more especially with the diseases which ticks convey

have been included because of the general information they contain

and the aspect they afford of the important part which ticks play in

pathology ; some of these papers, moreover, contain useful bibliographies.

Since it is certain that references to future literature will be

required in connection with the forthcoming parts of this work, we

propose to append any such references in the form of Addenda at the

end of the succeeding parts .so that they can be detached and added to

the main bibliography. We would advise our readers to bind the

bibliograplu/ separately ; some blank pages, provided at the end, are

intended for the reception of any additional references supplied on

Addenda slips.

Throughout the book the Harvard System of References to the

bibliograpliy has been adopted. Wherever an author has been cited in

the text the date of publication (and usually the page) has been added

in brackets. In the following bibliography the names of the authors

arc given in alphabetical order, the names being followed by the date



vi Preface to the Bibliography

of publication, the title of the paper and the Journal, etc. where the

paper was published. The Roman numerals after the name of the

Journal or book indicate the number of the volume, and the figures

printed in ordinary type refer to the page. In some cases a short

comment upon the contents of the publication accompanies the re-

ference ; comments not followed by initials are by G. H. F. N., others

are initialed by L. E. R. or W. F. C. Unless otherwise stated in the

text or reference the quotations are from the original papers.

In a number of cases titles have been cited from short bibliogi-aphies

given by other authors, the original papers being either inaccessible or

not having been as yet consulted by us in the original. The bibliographies

referred to are by Hunter and Hooker, 1907, Salmon and Stiles, 1901,

and Stiles and Hassall's Index, 1902, which is still appearing (abbreviated

to H. and H. bibl., S. and S. bibl. and S. and H. bibl. in our bibliography)

Some references are taken from Neumann, Huber, and other sources,

including the Zoological Record and the Bibliographia Zoologica (Zool.

Anzeiger). L. E. Robinson and W. F. Cooper have checked a number

of the references. We are indebted to C. Warburton for kindly aiding

with the tran.slation of some extracts from the writings of cla-ssical

authors.

We shall be very grateful to readers who may draw our attention to

errors or omissions in the bibliography.

G. H. F. N.

L. E.R. .WD W.F.C.

Cambridge,

July, 1911.



BIBLIOGRAPHY OF THE IXODOIDEA

Abn MansuT Muwaffak (?), vide Kobert, Histol. Studien, iii. pp. 143, 153. Cit.

Huber bibl., 1910, p. 21.

Absolon, Ph. C. K. (1899), Ueber die Fauna der Hohlen des mahrischeii Devonkalkes.

/Cool. Anz., x.xii. 321-325. (Refers briefly to the oocurreiioe of Egckatocephalus

gracilipi'x Frauenfeld, on Chiroptera hibernating in caves. (L.E.R.))

Aclogue, A. (1905), Les Argas. Le Cosmos, N.S., liii. 536 (inaccessible).

(1907), Le mode de nocuite des Argas. Le Cosmos, N.S., lvi. 33-36.

Agassiz, L. (1846), Nmne^iclatoris zoologici Index Universalis, continens nomina
systematicd classium, ordinnm, familianim et generam animalium omnium,

tarn viventium quam fossilium, secundum ordinem alphabeticum vnicum disposita

adjectis homo7ii/miis plantarum, necnon variis adtiotatiombus et emendationibus,

pp. viii + 393, 4", Solodiiri. (Only lists genera : Argas, Ixodes, etc.)

Ajutolo, G. d' (1898), Nuovi casi di Argas reflexxts parassita deU' uomo. Rend.

Accad. 1st. Bologna, II. 222-223.
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(1898), Methods of combating communicable diseases of farm animals. Bull.

Xo. 51, Ark: Agric. Exp. Sta., pp. 35-46. (S. and S. bibl.)

Dixon, R. W. i23. VI. 1898), Heartwater experiments. Agric. Journ., Cape of Good

Hope, XII. 754-760. (Experiments at infection through ticks sp. ? results

doubtful.)

Dixon, R. W., and Spreull, J. (1898a), Tick experiments. Agric. Journ., Cape

Town, xili. 691-605.

(1898 b), Redwater experiments, Agric. Journ., Cape Town, xill. 696-698.

(1899a), Tick experiments. (Same as Dixon and Spreull, 1898a, and 1898b.)

Vet. Journ. and Ann. Conipar. Pathol., London, .\LViii. 11-16.

Doane, R. W. (1910), Insects and Disease. Popular account of the way in which

in.sects may spread or cause some of our common diseases. London

:

Constable & Co. Ltd., 21 x 14 cm., 227 pp., Frontisjiiece and 112 Figs. (Pp. 26-34,

brief description of ticks and their relation to disease, Figs. 14-17 photographs

of /. ricinus $, B. annulatus larva and 9) Amblyomrna variegatum 9;

pp. 213-215 bibliography of ticks and disease.)
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Dodd, S. VIII. 1908), Tick Fever, or Retlwatei-. Queensland Dept. of Agriciilt.

and Stock: Vet. Die. Dull. No. 2, 15 pp., 1 Fig. (syringe for inoculation).

(P. 4 outlines life-history of Boophilux axistralis.)

(1910), Queensland. Report of the Principal Veterinary Surgeon and Bacterio-

logist for the Financial Year 1908-1909, Brisbane, Australia. (Pp. 16-20 Tick

Fever, or Spirochaetosis of Poultry iu Quoen.slancl, associated with presence of

Argas persicus. Curative treatment with soaniin.)

Dodson, W. R. see Dalrymple.

Doflein, F. (1909), Lehrb. dw Protozoenkunde. 2nd ed. Jena ; Gustav Fischer,

914 pp, 825 Text-Figs. (P. 682, development of Karyolisus lacertarum occurs,

according to Schaudinn, in /. ricinus; p. 331, Figs. 284a and b, Argas

persicus in dorsal and ventral aspects, p. 332, Figs. 286 a and b, Oru.

mnuhata; p. 695, brief mention of ticks in relation to piroplasmosis.)

Dolly, C (1894), Synonymatic table of the animal parasites of man and of the

animals commonly associated with him. Ati illustrated Dictionary of Medicine,

Biology, and allied Sciences, etc., by George M. Gould. Philadelphia, pp. 978-

1021, Figs. (S. and S. bibl.)

Donitz, W. (1905), Die Zecken des Rindes als Krankheitsubertrager. Sitzungsber.

der Gesellsch. natuiforschender Freunde, Berlin, Jahrg. 1905, No. 4, pp. 105-134,

repr. 1 Plate.

(1906), Ueber Afrikanische Zecken. Sitzungsber. d. Gesellsch. natuiforschender

Freunde, Berlin, Jahrg. 1906, No. 5, pp. 143-148, 8 Figs., reprint.

(1907), Die xoirtschaftlich wichtigen Zecken mit besonderer BerUcksichtigung

Afrikas. 127 pp., 38 Figs, and 6 Plates. Leipzig: J. A. Barth.

(1907 a), Die Texasfieberzecke, Boophilus annulatus, und das Ixodinengenus

Margaroptts. Sitzungsber. d. Gesellsch. naturforschender Freunde, Berlin, Jahrg.

1907, No. 6, 8 pp., reprint.

(IX. 1907), Insekten als Verbreiter von Krankheiten : Die Zecken. Ber. U. d.

XIV. Internat. Kongr.f. Hygiene u. Demogr., Berlin, 23-29 Sept., 1907, II. 179-188.

• (1909), Ueber das Zeckeiigcnus Amblyomma. Sitzungsber. der Gesellsch.

naturforsch. Freunde, Berlin, Jahrg. 1909, No. 8, 440-482, Figs. 1-15. (Important.)

(1910), " Die Zecken SUdafrikas." In Schultze's Zool. u. anthropol. Ergchnisse

einer Forschungsrcise im westl. n. zentr. Siidafrika ausgefUhrt in den Jahren

1903-1905. Denkschriften der Med.-Naturw. Gesellsch. zu Jena, xvi. Jena:

Gustav Fischer. Reprint, pp. 397-494, Pis. XV, (coloured) XVI a, XVIb,
and XVII. 34 x 26 cm. {Important: classification considered, S. African

species listed and described, biology, morphology, relation to disease discussed.

On p. 475 describes Ilhip. evertsi var. mimetica n. var., p. 481 Rhip. follis

n.sp., p. 122 ffdcm. ohtusa, n.sp. Most excellent illustrations.)

(1910 a), Zwei neue afrikanische Rhipicephalusarten. Sitzungsber. d. Gesellsch.

naturforsch. Freunde, Berlin, Jahrg. 1910, No. 6, pp. 275-280, Figs. 1-4.

Reprint. {Rhipicephahis duj; R. glyphii, n. spp.)

Dougherty, M. S. see Newell.

Douglass, A. (1898 a), Paraffine for tick-s. (Abstract.) Agric. Journ., Cape Town,
xn. 498-499.

Dowson, J. (1. VI. 1895), Poisonous tick. Brit. Med. Journ., i. 1201. (Followed

by a short note by R. I. Pocock.)





Bihliogmphii of the J.rodoulen DUB DUP

Dubreuilh, W. (1900 .
" Derniatoznaiics" in Pratique dennatologique. Vol. I., 8°,

Paris : Mas.son.

Dubreuilh, W., and Beille, L. (1896), Lo» parasites de la peau laimaine. 185 pp.,

22 Te.\t-Figs. Paris: Ma.ssoii et Cic. .Pate taken from Hul)er, 1899, p. 15
;

original undated ; ticks referred to pp. 68-84, Figs. 4-8.)

Du Buysson (1896), Ob-servations sui- les accidents produits jiar la piqCire des Acariens

du genre Argas. Ann. Soc. Entomol., 10 pp. (Cit. Huber, bibl., 1899, p. 15.)

Dug6s, Alf. (1876), Repertorio de Ouanajxtato, Mexico. (Cited by M6gnin, 1885,

pp. 463, 466, etc., who gives translated extracts and reports on subsequent

personal communications received from Dugiis and Aleman. Also cited by

Xcumann, 1892, Malad. Parasit., p. 101.)

(1883), Natxircdeza de Mexico, v. 195. (Cited by Megnin, 1S85, pp. 465,

472, who gives a figure of A. megnini T)ugks. Cited by Neumann, 1896, p. 16.)

(1884), Turicata y garrapata de Guanajuato. La Naturaleza, Periodica

cientifico de la Sociedad Mexicana de Historia natural, VI. (1882-1884), Mexico,

pp. 195-198, PI. IV. (MS. dated Nov., 1882.)

(22. V. 1888), Description d'un nouvel Ixodide. Bull. Soc. Zool. France,

XIII. 129-133, Figs. 1-3.

(1891), La Naturaleza (2), i. 20, 1 PI. (Cit. Neumann, 1896.)

(1893), Un nuevo Ixodide. Naturaleza, ll. 164.

Dug^s, A. L. (1834a), Recherches sur I'ordre des Acariens en general et la famille

de.s Trombidios en particulier ; Premifere memoire. Ann. de sci. not., Paris, ser.

2. I. Zool., pp. 5-46, PI. I. (Reprint paged 1-42.)

(1834 c), Recherches sur I'ordre des Acjiriens ; Troisifeme memoire. Remarques

sur la famille des Gamases. Ann. de sci. nat., Paris, .ser. 2, ii. Zool., pp. 18-63,

Pis. VII, VIII. (Reprint paged 1-44.)

(1836), Recherches sur I'ordre des Acariens on general (i) et la famille des

Trombidies en particulier (ii). Remarques sur la famille des Hydracnes (ill).

Ann. drx Sr. nat., 2'" ser., Zool. vol. i., reprint pp. 42, PI. I (l. Mi^moire) ; ibid.

pp. 30, Pis. X, XI (11. Mem.) ; ihirl., vol, II. pp. 46, Pis. YU and VIII.

Dug^S, A. L., and Milne Edwards (no date), " Arachnides " in Le Ri'gne Animal, by

<;. f'nvier. Paris: Mas.son. (Fig.s. illustr. Ixodoidea on PI. XXVII.)

Dujardin, F. (1844), Sur les acariens, en particulier sur les organes de la manduca-
tion et de la respiration chez les animaux. Compt. Rend. Acad. Sci., Paris,

XIX. 1158-1161. (Buccal and sucking apparatus.)

Dum^ril, C D. (1822), Article "Lrodes" in Dietionnaire des Sciences natureUes,

XXIV. 55. (Extracts cited by Pagenstecher, 1861, p. 9. Ticks described under
"inscctes para.site.s aptfere.s," contains no information worth noting.)

(1829), Article "Tique" in Dictionnaire des Sciences 7iaturelles, Liv. 401.

(Extracts cited by Pagenstecher, 1861, p. 9. Nothing worth noting.)

(1860), Institut. Sect. 1, No. 1373. (Reference given thus by Pagenstecher, 1861,

p. 10, who cites matter of no value from the article. Dumdril states that

Crnton ricinus of dogs also occurs on lizards.)

Duplain (1885), Observation sur un cas de parasite du genre Ixode. Loire me'd.,

St-£tienne, iv. 57.

Duplay, see Reclus.
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Dupr6 (1819), Voyage en Perse fait dans les anne'es 1807, 1808 et 1809, II. 324. Paris.

(Lengthy quotations of essential parts in Fischer de Waldheim (1823),LabouIb6ne

(1867), and Laboulbine and Mugnin (1882) : A persiots.)

D'Urban, W. S. M. (1903), Birds killed by Ticks. Zoologist, LSI., 4. .s. p. 108.

(Two gorged ticks (sp. not stated) found attached about eye of a stock dove

picked up dead with eye destroyed ; other ticks on bird'.s head, totalling 6-8

in number. Also found a dead warbler with 2 large ticks on throat and head.

)

Button, J. E., and Todd, J. L. (XI. 1905), The natuie of human tick-fever in the

eastern part of the Congo Free State (dated 28. iil. 1905). Liverpool School of

Tropical Medicine—Memoir xvil., 18 pp., 9 Charts ; see also Brit. Med. Jonrn.,

II. 1259, 1260.

Edington, A. (1898), Redwater, Te.xas fever, or tick disease. Agric. Joiirn., Cape

Town, XII. 690-696. (S. and H. bibl.)

Efisio, M. (1892), Saggio d' un catalogo nietodico dei principali e piu comuni

auimali iuvertebrati della Sardegna. Bollettino della SocietA Romana per gli

studi Zoologici, I. (6), 246-282. (S. and S. bibl.)

Eichwald (1830), Zool. specialis, II., p. 63, PI. II, Fig. 18. {Ixodes arenicola. Cited

by Cervais and by Neumann, 1899, p. 165, from Gervais.)

Ellison, A. (1903a), Birds killed by ticks. Zoologist, Lond. (743), 4. s. (77), v. 7,

May l.j, p. 194. (Refers to midges, no word of ticks!)

Elmassian, M. (lO. X 1910), Sur les glaudes salivaires chez quelques especes de

tiques. Arch. zool. expirim. et gemrale, XLV. 379-419, Pis. VIII-IX, 7 Text-

Figs. {Argas persicus, Boophilm annulatus, Hyalomma aegyptium), reprint.

Entomological Research Committee (25. XI. 1909), Instructions to Collectors.

Is.sued by the Entimiol. Res. Com. (Tropical Africa) and printed for the use

of the Colonial Office. Misc. No. 241, 20 pp. London : printed for H. M.

Stationery Office, by Darling and Son Ltd.

Ercolani, G. B. (1859), Xuovi elementi teorico-pratici di medicina veterinaria ; Dei

parassiti dei morbi parassitarii degli animali domestici, pp. 550, Bologna.

(S. and S. bibl.)

Emouf, Baron (1880), Le Caucase, la Perse, etc., daprh les relations de M. de

Thidmanu, p. 256. Paris, 1880. {A. persicin, cit. Huber, bibl. 1899, p. 16.)

Evans, W. (IV. 1906), Some Invertebrata, including Lvodes borealis, from St Kilda.

Ann. of Scottish Xat. Hist., pp. 83-88, 1 Fig. (of/, borealis), reprint.

(I. 1907), Some Scotti.sh Ixodidae (Ticks). Ann. of Scottish Nat. Hist., pp. 34-

37, rejirint.

Fabricius, J. C. (1775), Syst. Entomologiae, p. 810. (Only lists, under Acarus, some

of the names included in Fabricius, 1794, p. 425.)

(1787 a). Mantissa insectorum siatens species nuper detectas adiectis synonymis,

observationibus, descriptiotiibtis, emendationibus, vol. II., 382 pp., 8°, Hafniae.

(1794), Entomologia systematica, emendata et aucta, secundum classes, ordines,

genera, species adjectis synonymis, locis, observationibus, descriptionibus, IV.

pp. 472 -(-index, pp. 5, Hafniae. (Ticks: .lee pp. 425-434.)

(1805), Systema antliatorum secundum ordines, genera, species adjectis synonymis,

locis, observationibzts, descriptionibus, pp. xiv-f 15-372-1-30, 12°, Brunsvigae.

N.I. 17 3
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Fainnaire, E., and Simon, E. (1882), Kucoltes entomologiques de M. A. Burdo sur le

trajet de Zanzibar aux grands lacs. C. R. de la Soc. Eiitom. de Beljique, xxvi.

60 (Ambh/omma hippopotamense Denny). (Cit. Neumann.)

Fanzago, F. see Canestrini.

Feldmann (1905a), Uober Filaria pentans im Bezirk Bukoba. ii. Thcil mit

1 Tafel. Arch. f. Schiffs- u. Tropen-Hygiene, IX. (2), 62-65.

^1905 b). On Filaria perstans in the Bukota District. (Transl. by T. S. Kerr of

the preceding: Feldmanu, 190.5a.) Joiirn. Tropical Medicine, viii. (8), 125-126.

(Should be "Bukoba"; author's name also misspelt by translator.)

Ferg (1814), Remarques sur les insectes de Surinam dont la piqftre est nuisible.

Rihlioth. nxfd., Paris, An 11, xxxiv. 100-101 ; also (same title) Ann. de Med. de

Harles (S. and H. bibl.).

Ficker, M. and Rosenblatt, S. (1907), Arga.% miniatus und Huhnerspirillose.

Ilygienische Rundschau (Berlin), xvii. 1114-1118, 5 Figs, (reproductions of

photographs of A. persictt.i, eggs, larva, o, ^J, ?, poor).

Firth, see Notter.

Fischer de Waldheim, G. (1823). Notice sur I'Argas de Per.se (Malltih de Mian6h)

decrit par les voyageurs sous le nom de punaise venimeuse de Miana. Mem. Soc.

imp. de nat. de Moscou, vi. 269-283, PI. XXIII, Figs. 1-11. (Figs. 1, 2 /.

camelinus, 3-7 /. ricimis, 8-11 Argas persicus Fischer n.sp. Gives an account

of known specie.s of ticks, quoting other authors.)

(1824), Du Mallah de Miana, insecte de Per.se, dit punai.se venimeuse. (Abstract

of Fischer von Waldheim, 1823, by J. J. Virey.) Journ. do Pharm., Paris, x.

(n), Mai,
i))).

242-245. (Note by Latreille, p. 245.)

Fischer, H. (1849). Sec Gene, 1849.

Fitch, A. : 1856 a). First and second report on the no.viotis, beneficial and other insects

of the State of New York. Made to the State Agricultiu-al Society, pursuant to

an appropriation for this purpose from the Legislatiu'e of the State. 336 pp.,

35 Figs., 4 Pis., 8°, Albany.

(1872), Fourteenth report on the noxious, beneficial, and other insects of the

State of New York. Annual Rept. (1870), 1872, Trans. N. 7. State Agric. Soc,

XXX., pp. 355-381. (Pp. 363-373 describes : /. americanus, I. qiiinqiiestriaius,

I. robertsoni, J. cruciariii.<:, I. (?) odontalgiae.)

Fitz, R. H. see Wood, H. C
Foley, SCO Brumpt.

Francis, F. see Connaway.

Francis, M. '1889 , Rcpr.rt of the \eterinarian. Tc.cas Agric. F.rp. Sta., second

Annual Report, 1S99, pp. 55-60. (Brief account of the southern cattle plague

and its treatment, with notes on joint experiments by the Texas and Missouri

Stations. H. and H. bibl.)

(1892 a). The cattle tick
;
preventive measures for farm and range use. Bidl.

24, Texas Agric. E.vper. Station, Bryan, pp. 253-256, 1 Fig. (S. and H. bibl.)

(1894), A'eterinary Science. B^dl. No. 30, Texas Agric. Exp. Sta., March,

pp. 436-458, PLs. I-III. (S. and S. bibl.)

(1896 a). Dipping cattle for ticks, as practised at the Texas Experiment

Station. Tcvas Farm and Ranch, Dallas, xv. 2-3, Figs. 1-7. (S. and H. bibl.)

(1896 b), Ticks and Redwater. Journ. Bur. Agric, Adelaide, viii. 210-21.3,

7 Figs, (same as Francis, 1896 a. S. and H. bibl.)
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Francis, M., and Connaway, J. W. (1899), Texas fever. Texas Agric. Exp. Sta.

Bull. 5.3, pp. 53-106, Figs. 13. (H. and H. bib!.)

Frauenfeld, G. (1853), [Eschatocephalus gracilipes]. Verhandlungen des K. K. zool.-

hut. Vereins in Wien, III. 55-58, PI. Figs. 4-5
( $ ).

(1854), Ueber einen bisher verkamiteii Laufkafer...ferner einige von Schmidt

in Schischka neu entdeckte Hohlenthiere. Abhandl. des zool.-hot. Vereins in

Wien, IV. 23-34 (see pp. 27-30 re Ticks).

(1867), Zoologische Miscellen, XI. (Das Insektenleben zur See). Verhandl.

der K. K. zoolog.-botan. Oesellsch. zu Wien, xvii. 461-462.

Freer (1898), The tick plague. Agric. Journ., Cape Town, xiii. 25G-260. (S. and

S. bibl.)

Frey and Leuckart (1847), Vergleichende Anatomie der wirbellosen Thieve, pp. 139,

151, 154. (Describe intestine of tick. Cit. Pagenstecher, 1861, p. 13.)

Frisch, J. L. (1724), Besckreibung von allerlei Insecten in Teutschland, nebst

niitzlichen Annierkiingen und nothigen Abbildungen von diesem kriechenden

und fliegenden inliindischen GewUrme, zur Bestaitigung und Fortsetzung der

griindlichen Entdeckung, so einige von der Natur dieser Creaturen heraus-

gegeben, und zur Ergantzung und Verbesserung der andern. Theil v., pp. 55,

27 tab. (Passage re oviposition is cited verbatim by Fischer in his translation

of Gene [see Gene, 1849, p. 17, foot-note].)

(1736), Besckreibung von allerlei Insekten in Teutschland, vol. v., cap. i.\., pp.
41-42, PI. II, Fig. 19. (Apparently a later edition of the foregoing, passages

quoted by Pagenstecher, 1861, p. 4. Ticks occurring on dogs are known as

Ziicken, Tiicken and Tacken in German, Low German and Old German
respectively. Occur on hunting dogs, especially when kept in wooden kennels,

also picked up by them in the woods etc. Ticks occur on young swallows and
other young birds in nests. Ticks 8-legged. Observed oviposition.)

Fritsch, G. (1875), Ueber die sogen. "Giftwanze von Mianah." Sitzungsber. d.

Gesellsch. natiirf. Freunde ztt Berlin, pp. 61-(!4. {A. persicus, cit. Huber, bibl.,

1899, p. 16.)

Froggatt, W. W. (1901), The fowl tick [Argas americaniis Packard). Agric. Oaz.,

iW S. Wale^, XII. 1349-1352, PI. (inaccessible).

(1906), Notes on fowl-tick and poultry. Agric. Oaz., N. S. Wales, xvil. 14-18.

(1906 a), Description of a new tick belonging to the Family Argasidae. Proc.

Linn. Soc. Xew South Wales, xxxi. 401. {Argas lagcnoplastis n.sp. (l.e.R.))

Fuchs (1842), AUgemeine Pathologic der ffaicssiiugethiere, p. 177. (Brief mention of

Ticks. Cit. Pagenstecher, 1861, p. 12.)

Fullager, J. (1874a), A Canterbury Arachnid, new to the British Fauna. Science

Oossi//, 1874, pp. 121, 122, Fig. 86.

(1874b), The Canterbury Tick {Argas reflcvus). Science Gossip, 1874, p. 234,

Fig. 104.

FiiUebom and Mayer, M. (1908), Ueber die Moglichkeit der Uebertragung patho-

gener Spirochaeten durch verschiedene Zeckenarten. Arch, f, Schiffs- u. Trop.-

Hyg., XII. 31.

Fuller, C. (XI. 1896), The bovine tick-fever. Agric. Gazette, N. S. Wales, vii.

760-787, Pis. I-V, 3 Text-Figs.
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Fuller, C. (1897), A Fowl-infestiag Tick {Argus sp. [«jc]). Agric. Gaz., .V. & Wales,

vii. 590.

(16. III. 1899), The coiumou blue tick of Caije Colony and its relationship to

the Red Water tick of X. America and Australia. Agric. Jour/i., Cape Town,
No. 9, 8 pp. repr.

(V. 1899), Notes on the Queensland cattle tick, and its relationship to the

Te.xas fever tick and the blue tick of Cape Colony (South Africa). Queeiialand

Agric. Journ., Brisbane, iv. 389-394, 3 diagi'ains. Reprint. (Relates to Boophilas

australis Fuller and B. annulatus ; the paper is reprinted in Salmon and Stiles

1901, pp. 428-432, including the figures.)

Fiisslin, J. C. (1775), Verzeichniss schweizer Insekten, p. 59. (Only lists Acarus

rcdtu'ius "Holzbock" and .1. ricinus "Hundsbock" after Linnaeus; notes

occurrence of ricimis on cats. Cit. Pageustecher, 1861, p. 6.)

Fumouze (1873), Sur un Acarien de la famille des Ixodes, Argas persicus. Ann. Soc.

Entn,noL (Cit. Huber, bibl., 1899, p. 16.)

Fiirstenberg, M. H. (1861), Die Kriitzmilbeu dcr ilenschen utid T/iiere, pp. i-v + 1-240,

T.if. I-XV, 1", Leipzig. (S. and S. bibl.)

Galli-Valerio, B. (IX. 1907), Les iusectes comme propagateui-s des maladies : Le

role des arthropodes dans la dissemination des maladies. Ber. ii. d. XIY. Iiiternat.

Kongr.
f. Hi/giem u. Dcmogr., Berlin, 23-29 Sept., 1907, II. 189-194. (A short

review of progress to date, refers briefly to ticks.)

(1908 a), Spirochetia.se des ponies determinee a Lausanne avec Argas persicus

Fischer de Tunisie. Note prcliminaire. Centralbl. f. Bakteriol. u. Parasit.,

Abt. 1 Orig. XLVII. 494-495.

(1908 b), Notes de Parasitologie, Ibid, xlvii., pp. 608-612, 1 Text-Fig. (See

pp. 611-612, observations on biology of Ixodes hexagonus and /. ricimis,

ovipositing ^ s shown in figure.)

(1909), Recherches sur la spirochetiase des poules de Tunisie et sur son agent

de transmission : Argas persicus Fischer. Ibid. h. 189-202, 8 Figs.

Oamgee, J. (1869), The splenic or periodic fever of cattle. Reports on the diseases

of cattle ill the United States, made to the Commissioner of Agriculture,

Washington, pp. 89-161, Fig. 18. (S. and S. bibl.)

(1871), Our domestic animals in health and disease, II, division 3, pp. xvi-(-613.

Figs. 149-237 (238). (S. and S. bibl.)

Garner, R. (1844), 7'he Xatnral History of Staffordshire, etc. London : John van

N'ooi-st, 551 pp., with unnumbered plates. (On p. 331 he merely lists ''Caris

vespertilionis, on the common bat," the latter probably Vesperugo pipistrellus.

Cans =A rgas. (l. e. r. ))

Gaubert, P. (16. v. 1892), Recherches sur les organs des sens et sur les systfemes

tcgumentaire, glandulaire et musculaire des appendices des arachnides. Theses

presentees a la Faculty des Sciences de Paris. Paris : G. Masson, jip. 184,

4 Plates. (Relates to sense-organs etc. in spiders.)

de Gay (1849-51). See Gervais (same date).

de Geer, C- (1778), Memoires pour servir a I'histoire des insectes, vii., pp. iii-xii-|-950,

Pis. 1-XLlX. {See "Mitte ricinoide," pp. 98-106, and PI. V, Figs. 16-19,

PI. VI, Figs. 1-8.)
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Gen6, G. (1844), Memoria per servire alia storia naturale degli issodi. Mem. d.

R. Accacl. Torino, 2d ser. is. (1848), 751-786.

(1849), Beitriige zttr Naturgeschichte der Zecken von Profe.ssor J. Gene in Turin.

Aus dem Italienischen, mit Anmerkungen von Dr H. Fischer, Privatdocent zu

Freiburg, pp. 34, 4". Freiburg im Breisgau : F. X. Wangler.

George, C. F. (1876), On "The Blyborough Tick"(.-lr^a^ Fischerii). Journ. Quekett

Mi'Tosc. Club, IV. 223-225, Pis. XXI and XXII ; also Sc. Gossip, 1877, O.S.
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Pallas, P. S. (71766), Spicilegin Zoologica, fasc. IX., \i. 41, PI. Ill, Fig. 10. (Pagen-
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Pavesi, P. (1884), Aracnidi del regno di Scioa. Annali del Museo Cirico di Storia

Naturale di Oenova, XX. 102. (Cit. Neumann.)

(1884), Materiali per lo studio della fauna tunisina. II. Aracnidi. Annali del
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essi prodotte. Profilassi e eura relativa, pp. 276, Text-Figs., 25 Plates. Milauo :

F. Vallardi. (Pp. 561-568 relate to ticks, 2 Figs., one after Gurlt, the other very
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the natives of German K. Africa have long referred fever to bites of "papasi"
(Suaheli for tick).)
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p. 419 : "The blood of a healthy pulled-out tick is said to act as a depilatory."

Pocock, R. I. (23. I. 1900), On a collection of insects and arachnids made in 1895
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Kiichenmeister, 1855, p. 422, as gi^ ing a good figure of the mouthparts of the
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\V;i.shington, 1!S97. (Git. Nuttall, 1899.)

Price, T. M. (1905), The preparation of emulsions of crude petroleum. U. »S'. Dep't
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Soc, III. 284-293, PI. XX, reprint. (Brief mention of some tick-transmitted

diseases; semipopular address.)
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Hospital Vargas (Garacas). Boletin No. 2, pp. 11-39, 2 Gol. PI.

Ransom, B. H. (1905), How parasites are transmitted. Yearbook- of the Dep't of
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(1901 b). Notes on Parasites 56 : Boophilus australis present in Cuba, Porto Rico,

Venezuela, and India. C'irc. No. 34, Bureau of Animal Industry, U. S. Dep't

Ayric, Washington, pp. 2-3.

(1902 et seq.), Inde.i- Catalogue of Medical and Veterinary Zoology. Issued by

the U. S. Dep't of Agric, Bureau of Animal Industry, Washington, D. C. (still

appearing in parts).

Stockman, S. (1903), Rinderpest and redwater in cattle. Vet. Rec, London, XV.

634-637.

(1904 a). Some points to be considered in connection with Rhodesian redwater.

Transvaal Agric. Journ., III. 87-94.

(1904 b), Rhodesian redwater, vel East African coast fever, vel tropical

piroplasmosis. Report of the Transvaal Dep't of Agric, 1903 to 1904, pp. 40-66.

(1905), Report of the work of the Veterinary Division. Transvaal Dep't ofAgric.

Annual Report for the Year 1903-4. Pretoria: Gov. Printing and Stat. Off.,
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(Letter of .T lines to editor ; harmless decoction of aloe-s said to keep ticks

temporarily off horses.)

Strickland, C. see Nuttall.

Sulzer i;i776), Ahgekiirzte Oisc/iichte der Iiisehen, p. 415. (Without importance.

Cited in Pagenstechor, 1861, p. 6, as not knowing if his Fig. 7 in Part 29

represents rediioitia or murginatus. The figure shows festoons, consequently it

is not an Ixodes. In 1777, in the author's article " Milbe" in Neuer Schauplatz

der JVatur, v. 658, reduvius and ridiius are vaguely distinguished by differences

in colour.)

Sundevall, C. J. (1833), Conspeotius Arachnidarum Lund. In Acad. Carolina.

(Michael, 1883, p. 34, gives Sundevall's classification.)

Supino, F. 1.1897), Nuovi Ltodes della Birmania. (Nota preventiva.) Atti Soc.

Veneto-Trt-nt. di Set. yat., 2 s., HI. fasc. I. pp. 230-238. (Preliminary note to

the following.)

(dat. IV. 1897), Uonsiderazioni sulla .sistematica degli Ixodes. Atli Soc.

Veiieto- Trent, di Sei. Xat., 2 s., 1898, in. 241-252, Pis. XIl-XIII, Figs. 1-23.

Suworow, E. K. ^1906), Predvaritelnoe soobshchenie ob anatomii I.vodes reduvius.

(Russian text.) Trav. Soc. imp. d. nat. de St Petersb., xx.KVil. 310-315, 1 Fig.

Resume in German, 3C6-367.

Sweet, G. (VIII. 1910), A species of Argas, apparently new to Science. Proc. Roy.

Soc. Victoria, xxill. n.s., Pt. 1, pp. 15-18, PI. II {Argas vietoriensis, n.sp.

founded on a larva !;.

Szovits (1828), Ueber die Wanzen von Miana. Froriep. Xot., xxil. Xo. 478.

{A. persiciis, cit. Huber, bibl., 1899, p. 16.)

Szoyka, O. (1903), A kutyak piroplasmosisa es haemoglobiuaemiaja. Allat. lapok,

Budapest, xxvi. 1-14.

(1903), Piroplasmosis und Haemaglobinaemie der Hunde. Deutsche tienirztl.

Wuchenschr., Hannover, xi. 234-236.

Taruffi (?), (Cited by Perroncito, 1901, p. 564, as describing a case, reported by
Cosson in 1856, of a man who suffered from the effects of the bite of Ixodes

ririnus. Xo reference given.)

Taschenberg, E. L. (1873), Jlitteilung liber die eiuheimische Saumzecke. Zeitschr.f.

d. gesammt. yaturiviss., xr.i. 381-383. (Cited by Brandes, 1897.)

(1874), The Canterbury tick (Argas rejlexus). Science Gossip, 1874, p. 171.

(1880), Die Schnabelkcrfe, flugellosen Parasiten, und als Anhang einiges

Ungeziefer, welches nicht zu den lusekten gehort. Praktische Insektenkunde.

5. Theil. 238 pp., 43 Figs. Bremen: M. Heinsius. (Ticks: pp. 150-153;

describes Ixodes spec, Argas rejlexus, and gives 2 small original figures ; the

large "adult" Argas (!) ha.s only 6 legs.)

(1900), Die Insekten, TauiendfUssier und Sfiinuen, being vol. IX. of Brehm's

TItierlehen. Leipzig u. Wien. 764 pp. (Ixodoidea
; pp. 733-741.)

Taschenberg, 0. (?), Einiges iiber niitzliche und schadliche Thiere. Die Natur,

xt.vi. (Cited by Luciis, 1898, who .says the paper is interesting re poison of

Argas; inaccessible.)

61





Bibliography of the Ixodoidea ter-the

Terrenzi, G. ^1893-1894), Sopra un Acaro {Argas reflexus) trovato per la prima volta

in Italia paiassito siiH' uomo. Rir. ital. Sci. Nat., xiv. 73-76, 97, 98.

Theiler, A. (1903 a), Equine malaria and its sequelae. Journ. Comp. Path, atid

T/ierap., Edinbui-gh and London, xvi. 97-1:20. (Tick.-* su.spected a.s caiTiers, no

clear evidence as yet.)

(1903 b), Les piroplasmoses dan.s TAfrique australe. Hev. vet., Toulouse, LX.

62.5-639, 670-68:2.

(1903 c). Die Piroplasmosen in Siid-Afrika. Fortsehr. d. Vet. Hyg., Berlin, I.

1.33-147.

(1903-1904), The Rhodesian tick fever. Transvaal Ayi-ic. Joui-n. (1903),

I. 93-110, PI. XV (Pp. 106-108, experiments with Rhipicephalas shipleyi Nu.);

(1904), 11. 421-438.

(1904 a), Rhodesian tick fever. Rep. S. African Assoc. Adv. Sci., pp. 201-220.

(1904 b). The transmission of East Coast fever by ticks. Transvaal Agric.

Journ., III. 71-86.

(1904c), East Coast fever. Journ. R. Army Med. Corps, London, iii. 599-620.

(Ticks vide pp. 602-620.)

(1904 d), Spirillosis of cattle. Journ. Compar. Path, and Therap., Edinburgh

and London, xvii. 47-55. (Ticks suspected carriers.)

(1904 e), Die Pirojilasmosis des Maulthieres und des Esels. Zeitschr. f.

Thiermed., Jena, viii. 382-388. Reprint. (P. 387 spreiid attributed to ticks

of undetermined .species.)

(1904-5), Experimentelle L'ebertragung der tropischen Piroplasmosis der

Rinder mittels Zecken. Fortsehr. d. Veterimir-Hygiene, Berlin, II. 257-268.

(1905 a), Report of the Government Veterinary Bacteriologist. Transvaal

Dep't of Agrie., Annual Report for the Year 1903-4. Pretoria : Gov't Printing

and Stat. Off. (P. 135-150 the transmission of East Coast Fever by ticks,

experiments with dift'erent species, bionomics of Boophilus deeoloratus, Hyalomma
aegyptium, RJiipicephahis appendieulatus, R. evertsi, R. simus, Amblyomma
hehraeum

; pp. 190-202 heart-water in cattle and A. hebraeum.)

(1905 b). Transmission and inoculability of Spirillum theileri Laveran. Proc.

Roy. Soc. London, s. B., lxxvi. 504-6. See also Transvaal Dep't Agric., Ann. Rep.

Dir. Agric, 1904-5 (1906), pp. 123-151.

(1905 c), Malaiiies des troupeaux dans I'Afrique du Sud. Bull. Inst. Pasteur,

III. 617, 657.

(1905 d). Notes on Piroplasmosis of the horse, the mule, and the donkey.

Ann. Rep. Govt. Vet. Bacteriol., Pretoria, 1903-1904, 95-98.

(Vn. 1905), Further notes on piropla-siuosis of the horse, mule, and donkey.

Transvaal Agric. Journ., III. 706-716, (also) Journ. Compar. Path, and Therap.,

xviii. 229-239.

(1906), Report of the Gov't Veter. Bacteriologist. Transvaal DepH of Agric,

Annual Report of the Director of Agriculture for the Year 1904-5. (P. 88 time

an area remains infected with East Coast Fever; prevalent species of ticks:

/f.aei/yptiuin, A. hebraeum, R. simus, R. evertsi; p. 94 piroplasmosis in equines;

p. 123 transmission of spirochaetosis in cattle by B. deeoloratus.)

(XII. 1906), Transmission of equine piroplasmosis by ticks in South Africa.

Journ. Compar. Pathol, and Therap., xix. 283-292.

62





BihUofjraphy of the Ixodoidea the

Theiler, A. (1907), Transmission of equine piroplasmosis by ticks in South Africa.

Transvaal Dep't of Agric, Report of the Gov't Veter. Bacteriologist for the

Fear 1905-6. Pp. 10, 105-116. Pretoria : Gov't Printing and Stat. Off.

(Experiments with Boophilus decoloratus and Rhipiccphalus erertsi, the first

negative, the second positive.)

(1907), Further notes on Piroplasma mutans—a new species of Piropl'Mina in

South African cattle. Part 2. Joum. Compar. Path, and Therap., Edinburgh

and London, x.\. 1-18.

(1908), Transvaal Dep't of Agric, Report of the Gov't Veter. Bacteriologist for

the Year 1906-7. Pretoria : Gov't Printing and Stat. Oft'. (Pp. 45 et seq.

Further notes on Piroplasma mutans—a new .species of Piroplasma in South

African cattle. Experiments with Boophiliis decoloratus. Pp. TO et seq.

Further transmission experiments with East Coast Fever : negative with B.

decoloratus and A. hehraeum, positive with R. append.iculatus, R. evertsi,

R. capensis, R. simus.)

(1908 a), Experiments with English and South African redwater. Transvaal

Agric. Joum., Pretoria, vi. 5.34-543.

(1908 b), Weitere Versuche, das Ostkiistenfieber durch Zecken zu iibertragcn.

Zeitschr. f. InfeHionskr. etc. d. Haustiere, Berlin, iv. 265-278.

(1908 c). The influence of cold on ticks and Piroplasma parvum. Bull. Soc. de

path, e.vot., Paris, I. 451-454. {Vide 1909a.)

(I. 1908), The prevention and eradication of stock diseases in South Africa.

Traii.iraal Agric. Joum., vi. 217-233. (Semi-popular article, refers to redwater

etc. and mentions ticks.)

(IV. 1908), Further transmission experiments with East Coast Fever.

Transvaal Agric. Joum., vi. 413-425 (same as in Theiler, 1908 and 1908 b).

(1909 a), The influence of cold on ticks and Piroplasma parvum. Transvaal

Dep't of Agric, Report of the Gov't Veter. Bacteriologist for the Year 1907-8.

Pp. 10-12. Pretoria : Gov't Printing and Stat. Off. (Experiments with

Rhipicephalus appendiculatus, R. evertsi and Boophilus decoloratus in relation

to East Coast Fever of cattle.)

('1909 b), Transmission des spirilles et des piroplasmes par diti'erentcs espfeces

de tiques. Bull. Soc. path, exot., Paris, ll. 293.

(1909 c). Diseases, ticks, and their eradication. Transvacd Agric. Joum.,

Pretoi-ia, vii. 685-699.

Theiler, A., and Gray, E. (1906-1907), Veterinary hygienic principles applicable to

stock in South Africa. Transvaal Agric Joum., iv.-v. (Article of a general

character.)

Theiler, A., and Stockman, S. (1904), Some observations and experiments in

connection with tropical bovine piroplasmosis (East Coast fever or Rhodesian

redwater). Joum. Compar. Path, and Therap., Edinburgh and London, xvil.

193-203. (Field experiments, dipping, influence of sea.son.)

(1905\ Furtlier experiments to determine how long an area remains infected

with East Coast Fever. Joum. Compar. Path, and Therap., xviii. 163-171.

Theobald, F. 'V. (1905), Flies and Ticks as agents in the distribution of di.sease.

Proc Ass. Econ. Biol., I. 1-10.

63





Bihliofjvaphij of the Ixodoklea THO URI

Tholozan, J. D. (1882), Des phenomfenes niorbides produits par la piqAre des

parasites voisins des Ixodes, les Argas de Perse. Mem. Soc. Biol., p. 15.

(,-1. peraicm, cit. Huber, bibl., 1899, p. 17.)

Thorell, T. (1882), Descrizione di alcuni Aracnida inferior! dell' Arcipelago Malese.

AiuuiH di-l Museo civico di St. Nat. di Getiova, XVIII. 62, PL VI, Figs. 40-45.

( flaerii'ip/ii/.^dlis pnpuana Thorell.)

Thurow, E. W. (1891), Ticks from Te.\as. (Letter to editors, dated Aug. 22nd,

1890.) Imect Life, AVashington, III., p. 413.

Tidswell, F. (1899), Some further Observations on protective-inocidation against Tick-

fever. S^'dney : Dep't of Agriculture, N. S. W., Misc. Pub. No. 321, 16 pj).

Tiraboschi, C. (1904), Les rats, les souris et leurs parasites cutanes dans leurs

rapports aveo la propagation de la peste bubonique. Arch, de Parasitologic,

viil. 161-349, 72 figs. {Ixodidae, pp. 334-337, 4 Figs, nothing original.)

Todd, J. L. sec Button.

Tokishige, H. see Janson.

Tonnel (14. XI. 1906), DArgas refcrus parasite de rhomme. Scmaine Med., No. 46,

p. •')52. (AKstract of paper which appeared in a recent number of L'Echo m4d.

du Xord.)

Townsend, C. H. T. (1893), Ticks in the eiirs of horses. Joimi. N.Y. Entomol. Soc,

I. pp. 49-52. (0. megnini.)

(1894), Ticks in Jamaica. Museum Notes No. 44. U. S. Dep't Agr., vi. 58.

[ Hi/alotnma dissimilis Koch, a plague there ; suggests means of extermination by

enemies.]

(1894-5), Names of Jamaican Ticks and their hosts. Journ. Inst. Jamaica, i.

380.

(1895), Note on the chicken tick (Argas americanus Pack.). Insect Life,

Washington, v. 417-418.

Traill (1838), Notice of Argas persicus, a species of bug, found in Mianneh, in

Persia, and reported to be poisonous. (Title only.) Rep. Brit. Ass. Adv. Sc,

London (7th Meet., Liverpool, Sept., 1837), vi. Tr. of Sect, p. 98.

Treviranus, G. B. (1831), L^eber den Ban der Nigua (Acarxis americamis L., Acarus

nigua De Geer). Zeitschr.f. Physiologic. Heidelberg and Leipzig, iv. pp. 185-191,

Taf XV., XVI. (S. and S. bibl.)

Troschel and Ruthe (1859), Lehrhuch der Zoologie, p. 257. (Family Ricini includes

Argasidae and I.\odidae ; they follow C. L. Koch's classification. Brief

reference, (.'it. Pagenstecher, 1861, p. 16.)

Trouessart, E. L. (1891 and 1892), Considerations generales sur la cla-ssification des

Acariens, suivies d'lm es.sai de classification nouvelle. Revue des sci. nat. de

I'oiKst, Paris, i. pp. 289-308; II. pp. 20-54. (S. and S. bibl.)

(ca. 1895), Les parasites des habitations humaines, 168 pp., 53 Figs. Paris

:

Masson. (Ticks: pp. 122, 123, Fig. 50; little about ticks, and nothing

original.)

see Berlese, see RoUinat.

Tucker, G. (1908), Tick.s on dogs, (^ueemland Agric. Jourii., Brisbane, xx. p. 230.

Urich, F. W. (1893), Determination of a Trinidad Tick. Trinidad Field Nat. aub,
I. 268.

64





B'tblioffraphii of the Jxodoiclen UTI-WAR

Utility (1899), The poultry tick. The Agric. Gaz., Tasmania, vi. p. 185. (S. and

S. bibl. Inaccessible.)

Valine, see Laveran.

Vallot, N. (1801), Observation sur los effets de la piqflre d'un insecte connu

vulgairement au departement de la Uote-d'Or sous le nom de pou de bois. Rec.

period, soc. de mid. de Paris, xr. 26-4-271. (Inaccessible. Cit. bibl. Nuttall,

1899.)

Varro, M. Terentius (116-27 B.C.), De nistica lib. II. de re pecuaria cap. ix. 16,

p. 248, cd. Hallens, 1730 (Latin passages cited by Pagenstecher, 1861, p. 3).

Recommends the inunction of the ears and toes of dogs, " because flies, ticks

(ricini) and fleas" produce sores in these situations. Hallens defines ricinus as

A dng-linise, sheep-louse or cow-tick (Kuhtecke).

Verrill, A. E. (1870), The external parasites of domestic animals : Their eflfect and

remedies. Fourth Annual Report of the Secretary of the Connecticut Board of

AuricuHure (1869-70), 1870, pp. 72-122, Figs. 1-47. (S. and S. bibl.)

Vincenheller, W. Or. (1906), The cattle tick in Washington and Benton counties.

Ark. Agr. E.i-p. Sta., Bull. 90, pp. 131-141.

Vogt (1869), "Nedeiias Amt" (cited by Nuttall, 1899, p. 43, after Johannesseu,

188,5). (Ixodes ricinus, effects of bite on man.)

Voigt, F. S. (1838), Lehrbiwh der Zoologie, IV. 179. (Defines genus I.vodes (ricinus),

other matters briefly mentioned. Cit. Pagenstecher, 1861, p. 11.)

Wagner, E. fl876). Manual of General Pathology, translated from the sixth German

edition by John van Duyn and E. C. Seguin, pp. x-|-728, 8", New York, Wm.
Wood and Co. (Brief mention of ticks.)

Wagner, J. (1892), Zur Entwicklungsgeschichte der Milben. Furchung des Eies,

Entstehung der Keimblatter und Entwicklung der Extremitiiten bei Ixodes.

Zonl. Anzeiger, sv. 316.

(1894), Die Emlirionalentwicklung von Ixodes calcaratus Bir. Tradid St

Petersb. Obsch., xxiv. 214. Travau.v de la Soc. d. naturalistes de St Petersb.,

XXIV., Livr. 2.

Wagner, R. (1841), Icones Zootomicae. Handatlas zur vergleichendcn Anatomie.

3.") Tafeln mit 1039Figuren. Leipzig: Leopold Voss. [Gives figures (XII, XIII,

Plate 2ry) of Lrodes plumbeus and its gut after Dug^s (1834 c, Plate 7).]

Walckenaer, C. A. de, and Gervais, P. (1837-47), Histoire naturelle des Insectes

(Suites a Buflon). Aptferes. 4 vols., ,52 Pis. Paris : Roret. (First work on

general chissification of j4/)<era. Aptferes: pp. 234-251.)

Wallace, R. (1908), Report on tick; redwaier, or Texas fever in cattle (Piroplasma

bigeminum or P. bovis) its cause, treatment, and prevention. Edinburgh : Oliver

and Boyd, 30 ])p., 5 Figs. (Compiled from papers by other authors. Con-

stitutes a Report to the Agent-Geuend for Queensland.)

Walsh, B. D., and Riley, C. V. (1868), Ticks and Texas Fever. American

Entomologist, I. 28. (S. and S. bibl.)

Warburton, C (VI. 1907), The Ticks infesting Domesticated Animals in India.

Imperial Department of Agriculture in India, Bull. No. 6, Calcutta, 13 pp.,

15 Figs.

N. I. 65 9





Bibliography of the Ixocloidea WAR-WEL

Warburton, C. (4. VII. 1907), Notes on Ticks. Journ. Economic Biol., ir. 89-95,

PI. VII.

(7. rv. 1908), On some new and obscure species of the genus Haemaphysalis of

the Ixodidae. Proc. Cambr. Philos. Sac, xiv., 508-519, 11 Figs.

(XII. 1910), On two collections of Indian Ticks. Parasitology, iii. 395-407,

10 Figs.

see Nuttall.

Warburton, C, and Nuttall, G. H. F. (VI. 1909), On new species of Ixodidae, with

a note on abnormalities observed in Ticks. Parasitology, ii. 57-76, 26 Text-

figures.

Ward, H. B. (1900a), The ticks of Nebraska. Ann. Rep't Nebraska State Board of

Agricult., 1899 ; also as '^Studies from the Zoological Lab. Univ. of Nebraska,"

pp. 19.3-205 (repr.). Figs. 1-6.

(1900b), Arachnida. Wood^s Refer. Handb. of the Med. Sci. Revised edition, i.

428-437, Figs. 243-260.

Weber, see Kossel.

Webster, F. M. (1893), Ticks on chickens. Ohio Farmer, Cleveland, lsxxiv. (8),

p. 149. (S. and S. bibl. Inaccessible.)

Weed, C. M. (1888), A chicken tick. Prairie Farmer, lx. (1), Jan. 7, p. 3.

(S. and S. bibl. Inaccessible.)

Weichselbaum, A. (1898), Parasitologic. Handbuch der Hygiene, Jena, ix. (2 Lief.),

pp. X + 63-336, 78 Figs. (S. and S. bibl.)

Wellman, F. C. (1905 a), Case of relapsing fever, with remarks on its occurrence in

the tropics and its relation to tick fever. Journ. Trop. Med., London, viii.

97-99.

(1905b), Relapsing fever ; its occurrence in the tropics and its relation to tick

fever in Africa. American Medicine, Phila., x. 151-155.

(1905c), Notes on the Tropical Diseases of the Angola Highlands. The Ainer.

Hoc. of Trop. Med., vol. I. 1904-1905, reprinted from : Ne-w Fork Med. Journ.

and Philad. Med. Journ. for Aug. 12, 19, 26, and Sept. 2, 1905. 13 Figs., 49 pp.,

reprint.

(1906a), Human trypanosomiasis and spirochaetosis in Portuguese South-West

Africa, with suggestions for preventing their spread in the Colony. Journ. of

Hygiene, Cambridge, vi. 237-245.

(1906b), On a hemipterous insect which preys upon blood-sucking arthropods

and which occasionally attacks mammals (man). Journ. Trop. Med., Lond., ix.

97.

(1906 c), Sobre um insecto hemiptero que se alimenta do propagador da Espiril-

hose humana e ataca occasionalmente o Homem. Polytechnia, vol. iii. Nos. 4, 5,

7 pp., 1 Fig., reprint.

(1906d), A note on the habits of Ornithodorus moubata (observations of two

gravid females). Journ. Trop. Med., Lond., ix. 215.

(1906 and 1907), On Ornithodorus moubata Murray ; a disease- bearing

African tick. Medicine, Detroit, Xll. 493-499, and Am. Soc. Trop. Med., II.

bound reprints. 16 pp., 4 Figs.

(1907), Preliminary notes on some bodies found in ticks

—

Omith. moubata

(Murray)—fed on blood containing embryos of Filariaperstans (Manson). Brit.

Med. Journ., il. 142.





Bibliography of the Ixodoklea WER-WIL

Werner (1906), Zur Epideuiiologie dcs afrikanischen Reciirrens. Arch. f. Schiffs- u.

Tropen-Hi/g., x. 776-781. (Discusses the epidemiology of spirochaetosis in

German E. Africa and its history, with incidental mention of ticks.)

Westwood, J. 0. (1877), The President's Address. Proc. Entomol. Soc, London,

1877, pp. .\x.\vii-lxx.\i. (Refers briefly to the " Blyborough tick" on p. Ixii.)

Wetzl, J. (1906), Ueber die Piroplasmose der Hnnde. Zcitschr. Tiermcd., .x. 309,

3 Figs.

Whaler, E. G. (1899 and 1900), Classification of British Ticks. Science Gossip, 1899,

pp. 363-365 ; 1900, pp. 11, 12, 37-41 (17 Figs.).

(1899 a), Ticks and " Louping 111." Science Gossip, v. 5-7, 48-50, 106-110,

20 Figs.

(1899 b\ Louping 111 and the Grass Tick. Jouni. Royal Agrindt. Soc. of

England, 3 s., x. Reprint 27 pp., 7 Figs. (The same Figs, as in Wheler, 1899.)

(1901), Note on a remarkable stigmatic organ in the Nymph of Ornithodorus

megnini (Dug^s). (2 Figs, in text.) Journ. Quekett Microscop. Club, ser. 2, viir.

61, 62 ; also Journ. Neio York Entomol. Soc, 1893, pi). 49-52, alscj included under

Simpson, 1901, q.v.

(1902), Parasitically inoculated diseases. Trans, of the Highlandand Agr. Soc.

of Scotland, 20 pp., repr.

(III. 1906), British Ticks. Journal Agric. Sci., Cambridge, i. 400-429,

Pis. V-X.

Wherry, W. B., and Wellman, F. C. (1909), Ticks on the California Ground
Squirrel. E/itom. Xews, SS. p. 376.

White, A. (1846), List of Annulosa (principally Insects) found on the journey of

Henry H. Methuen, Esq., see Appendix to H. H. Methuen, Life in the Wilder-

ness, or Wanderings in South Africa; p. 363, PI. II, Fig. 4. {Argas trans-

gariepinus.
)

'

(1852), Appendix. .Journal of voyage in Baffin's Bay, by P. C. Sutherland, II.,

p. ecx. (Nominal species of Lixides.)

Wickson, E. J. (1892), Ticks in the ear. Pacifc Rural Press, March 19, p. 264.

(S. and S. bibl. Inaccessible.)

Wilkinson, see Daniels.

Williams (1897), Louping 111. Further researches into the causation and
prevention of louping ill, or tumbling in sheep. Ixodic toxaemia. Princ. and
Pract. of Vet. Med., p. 568 (see moreover Trans. Highlaiid Agric. Soc, ix.).

(Cit. Nuttall, 1899, p. 43.)

Williams, S. R. (1905;, The Anatomy of the Texas Cattle Fever Tick, Boophilus

aiiiiulatiis Say. Proi: Bo.<iton Soc Nat. Hist., xxxil. 313-334, PI. 18-22.

WiUoughby, C. L. (1904), Cattle ticks and Texas fever ; immunizing experiments

in (Jeorgia. Georgia Agr. Exp. Sta., Bull. 64, pp. 143-182, Figs. 9. (H. and
H. bibl.)

Wilson, L. B., and Chowning, W. M. (1902), Report on the investigation of .so-

called "Spotted fever." \st Biennial Report of the Montana State Board of
Health from its creation, 15 March 1901 to 30 Nov. 1902, 25 pp. (see Postscript).

(1. I. 1904), Studies in Pyroplasmosis Hominis ("Spotted Fever" or "Tick
Fever" of the Rocky Mountains). Journ. Infect. Diseases, i. 31-57, with Map,
Charts and Plates I-II.

67





Bibliographii of the Ixodoidea WIN-ZUR

Winkler, W. (1888), Das Herz der Acariiien iiebst vergleichenden Benierkungen

iiber das Herz der Phalaugiiden und der Uhenietiden. Arb. a. d. zool. Inst.

Wien, VII. 111-118, Plate IV. [Anatomy of heart of Gamasidae, Ixodidae ; /.

ricinus larval heart, Plate IV., Fig. 4 ; see p. 114.]

Wood, C. M. (1892), The Cattle Tick. A7>n^rica>t Xat., xxvi. 530.

Wood, H. C, and Fitz, E. H. (1897), The Pmrtke of Medicine, pp. x + 1088, 8°,

Philadelphia. (8. and S. bibl.)

Woods, P. T. (1898), Insects affecting poulti-y. Farm Poultry, IX. pp. 102, 103,

Figs. 19, 20. (S. and S. bibl.)

Woolley, P. G. see Jobling.

Wright, C. (1869), The cattle tick. American Nat., in. 51-52. (S. and S. bibl.)

Wynne, E. R. (1896), Report of inoestigations at Hiighenden on Texas or Tick fever.

^ Included ([ip. 40-42) in Report by Hunt and Collins (1896), q.v. (w.F.c.))

YakimofF, W. L. (l. XII. 1909), Die Zecken und Piroplasmen des Igels. Cenlralbl.

f. Baktcriol., 1 Abt. Lii. 472-477, 1 coloured plate. {Piroplasma.)

Zezell, P. (1780), Act. suec. 1780, translated by Kiistner (1784) under the title Neue

Ahhnndlimgen aits der Naturlehre, l. 228. (Refers to Acari reduvii, called

" festing " in Swedish ; case described of tick partly buried in an umbilical

tumour, condition known as " Psydracia ab acaro reduvio." Application of oil

useless, but brandy effective followed by use of forceps. Cited from Pagen-

stecher, 1861, p. 7.)

Ziirn, F. A. (1872), Die Schmarotzer auf und in dem Korper miserer Hattssiingethiere,

sovie die durch erstere veranlasste^i Krankheiten, deren Behandlung und Verhiitung.

Theil I : Die thierischen Parasiten. (4 Tafeln.) 236 pp. Weimar : B. F. Voigt.

(A very short account of ticks on pp. 37, 38, only 2 species mentioned, and one

of these, "/. ricinus 9," badly figured. No original matter.)

(1882), Die Krankheiten des Hausgejliigels, p. 78. {A. refle.r^is, cit. Huber, bibl.,

1889, p. 16.)

see KUchenmeister.

Cambridge: printed by john clay, m.a. at the dniversity press

it





i*?









73





7s'





l^





















TICKS
A MONOGRAPH OF THE

IXODOIDEA

SECOND BIBLIOGRAPHY



CAMBRIDGE UNIVERSITY PRESS

C. F. CLAY, Manager

ILonDon: FETTER LANE, E.G.

CFftmbtirgfj : 100, PRIKCES STREET

EonUon: H. K. LEWIS, 136, GOWER STREET, W.C.

WILLIAM W'ESLEY AND SON, 28, ESSEX STREET, STRAND

I9tto JSorii: G. P. PUTNAM'S SONS

JSombaj an* Calcutta : MACMILLAN AND CO., Lid.

SToronto : J. M. DENT AND SONS, Ltd.

Eoftm: THE MARUZEN-KABUSHIKI-KAISHA

All rights reserved



TICKS
A MONOGRAPH OF THE

IXODOIDEA

By

GEORGE H. F. NUTTALL, M.A., M.D., Ph.D., Sc.D., F.R.S., Fellow of

Magdalene College, Quick Professor of Biology, University of Cambridge

CECIL WARBURTON, M.A., F.Z.S., Christ's College, Zoologist to the

Royal Agricultural Society

W. F. COOPER, B.A., F.Z.S., F.L.S., of the Cooper Laboratory for

Economic Research, Watford

L. E. ROBINSON, A.R.C.Sc. (Lond.), of the Cooper Laboratory for

Economic Research, Watford

BIBLIOGRAPHY OF THE IXODOIDEA II

BY

GEORGE H. F. NUTTALL, F.R.S.,

AND L. E. ROBINSON

Cambridge :

at the University Press

1915



PRINTED BY JOHN CLAY, M.A.

AI THE UNTVEBSITY FBEBS



PREFACE TO SECOND BIBLIOGRAPHY

OINCE the publication of our first Bibliogi-aphy (1911) a gi-eat many
^-^ papers have appeared which deal with ticks and their relation to

disease. We have, moreover, collected a number of references which

were omitted from the previous Bibliography.

We are indebted to Med.-Rath Dr J. Chr. Huber (Memraingen)

for sending a number of titles which we should probably have over-

looked. We have also to thank Mr W. E. Collinge, M.Sc, for communi-

cating a few titles.

The present Bibliography contains 462 titles.

Our comments on the contents of the papers cited are enclosed

in [] brackets.

As stated in the preface to the first Bibliography, we shall be very

grateful to readers who may draw our attention to errors or omissions.

G.H.F.N. and L.E.R.

Cambridge.

2nd October, 1914.
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ERRATA

p. 2. Aragao, H. de B. (1908) : Add—also in Brazil-Medico, Rio de Janeiro, xxn.

p. 2. Aragao, H. de B. (22. xi. 1908) : Add—also reprinted in Trabalhos do

Iiistitiito de Manguinkos, Rio de Janeiro, 7 pp.

p. 3. Banks, C. S. (1904) : Add—also included with Jobling and Wooley (1904)

in Puhb'catioii Xo. 14, Dept. Interior. Bur. Govt. Lahs. Manila.

p. 9. Canestrini, G. and Canestrini, R. (1882 a) : delete reference as it does not

relate to ticks.

p. 10. for " Chillada " read—Chillida.

p. 13. for " Craybill, H. W." read—GraybiU, H. W.
p. 16. for "Du Buysson (1896)" read—Du Buysson, H. (1897), and add, after

" £'hCo//(o/."—Lxv. 217-226.

1). 20. Fiirstenberg, M. H. (1861) ; delete reference as it doe.s not relate to ticks,

p. 30. Lavarra, L. (1906) : delete reference.

p. 42. Moufetius, T. (1634) : Hagen and Burmeister, ii. 5, state that the real

author is Conrad Gessner.

p. 45. Nordenskiold, E. (1908) : for " pp. 637-672," read 637-674.

p. .01. Rainbow, W. J. (1896) : this title was cited from the Zoological Record,

but Rainbow informed us in 1911 that he is not the author and he

suggests that the paper may be by C. J. Pound,

p. 51. Rainbow, W. J. (1904) : delete reference, as a dipterous insect and not

a true tick is meant.
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XXX. ir)7-162, 2 Figs.

(1909), Extincion de la Gairapata. Bvletin del Ministerio de Agricidtura, XI.,

Niuu. 1, 2 y :?. Buenos Aires.

Anonymous (ni, 1914), Ticks in the West hulies. Agric. Xews, Barbadoes, xill-

p. 90. Rev. in Her. of Applied Eatomol, s. B, Med. and Veter., ii. 129. [Ticks

listed : Argas persicus, Boophilus anstralis, Amblyommu cariegatum, A. hirtum,

A. disdmile, Rhipicephalus sanguineus, Boophilus sp., Ht/alomma aeyyptium,

H. longirostre, Dermacentor nitens, Rhipiiephalus sp. Specimens identified by

Xuttall and Warbiu-ton, for the Imperial Bureau of Entomology.]

Anonymous (IV. 1914', The Fowl Tick and Spirochaetosis. Agric. Gaz., S\ S.

^Vales, Sydney, xxv. 34S-350, 2 Figs. Rev. in Her. of Applied Entomol. s. B,

Med. and Veter., li. 116. [Argas persicus, compiled account of fowl spiro-

chaetosis.]

Aragao, H. de B. (1911), Xotas sobre ixodidas brazileiros.—Notes sur les ixodidcs

du lircsil. (Portuguese and French text and title.) Memorias d. Inst. Oswaldo

Cruz, III. 145-195, Pis. 11 and 12. [Gives a survey of Brazilian ticks, describes

n. spp. : Umithodorus rostratus, Amldi/oiama pacae, Haemaphysalis leporis var.

pru.vima, figures these ; also figures spp. described by author in 1908 ; A. bra-

ziliensc, A. mantiqxdretue, A. parvuui, A.pseudo concolor, H. kochi ; also figures

..1. incisum Nn. and ..1. oblongoguttatum Koch.]

(1912), Contribui9ao para a sistematica e biolojia dos ixodidas.—Beitrag

zurSystematik und Biologic der "I xodidae." Mem. d. List. Oswaldo Cruz, rv.

96-119, Pis. II (coloured). 111, G Text-figs. [Parthenogenesis in ticks:

Amblyomma agamum n. sp.]
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Aragao, H.^de B. (1913), Nota sobre algumas cole?oes de carrapatos bra/.ilciro.s.

Mem. d. Inst. Osimldo Cnt:, v. 263-270, PI. 26. [Ambli/omimi amspkuum n. sp.

PI. 26, Fig.s. 1-2 coloured, ^ doi-siimand venter, good.]

Archibald, R. G.. see Balfour, A.
Austen, E. E. 1907 , 8hnd-s»ri-i„,, Flk,, n-h, etc. 3rd edition. London : British

JIu.seiuu (Xatural History). Instruction.s for Collectors : No. 7. 8vo, 24 pp.

Balfour, A. (1908), Spirochaetosis of Sudanese fowls, /{eport Wellcome lies. Labs.,

Khartoum, in. 38-59, 2 Pis.

(1911), Spirochaetosis of Sudanese fowls. 4l/> Rejjt. U'cllcutnc Research
Laboratories, Khartoum. Vol. A—Medical, 76-107, Pis. Ill and IV. [Argas
and Ornithodorus mentioned.]

Balfour, A., and Archibald, R. G- (1908), Ticks. Suppl. to 3,d Report Wellcome
Research Laboratories, Khartoum, 199-202. [A review of papei-s by other
authors.]

Balzer and Poisot (1906), Accidents causes par la piqOi-e de VArgas. Bull. Soc.

Franc, de Dennat. et Si/ph., Paris, xvil. 344-347. Also: Ann. de Dermat.
et Syph., Paris, 1900, 4s., vii. 604-607. Also: Med. mod., Paris, 1906,

XVII. 205.

Banks, N. (1912), New American Mites. Proc. Entom. Soc. Washington, .\iv. 96-99,

2 Pis. [Otohius n. gen. ])ro Ornithodorus megnini.']

Barnard. W. C. '1905), Arizona ticks. St. Louis Med. Rec, u. 437.

Bateman, H. R., sec Bruce, D.

Baume, Wolf, La 1910), Zur Naturgeschichte des Holzbocks, Lvdes ricinus L.

Prometheus, xxi. 91-92.

Baxter, J. M. (1899), Ta epizoa. Proc. Nat. Ili.'it. Assoc. Miramichi, I. 20-23. [L>:o-

didiie and other parasites.]

Bedford, G. A. H. (1913), A Tick new to South A frica. Second Report of the Director

of Veterinarii Research (Department of Agricidture), t 'ape Town, 343-344, PI. 37,

2 Figs. [Ornithodorus megnini Dug^s : Occurrence in ears of cows at Vryburg,

Bechuanaland and Fauresmith, Orange Free State.]

Behr, H. H. (1899), A Californian Tick. Canadian EntomoL, xxsi. 229-231.

[Ett'ects of liite of Ornithodorus americanus ; identification of species and

remarks by Banks, p. 231.]

Beloglazov, G. I. i 1914). [Epidemic of Piroplasmosis in Hoi-ses in the Government

of Tobolsk.] Arch. Vet. Nauk., St. Petersburg, pt. 1, 45-56. Rev. in Review

Applied EntomoL, ll., ser. B : Med. and Veter. (vi. 1914), 98. [Equine

piroplasmosis in Gov't of Tobolsk occurs usually in spring, runs a severe course.

Few ticks found on the horses.]

Belt, T. (1874), The Naturalist in Nicaragua. London : John Murray. 403 pp.,

with Map and Illustrations. [Pp. 209-210, '^Ixodes boi'is," attacking man in the

plains of Nicaragua in April especially, also attack snakes, iguanas, birds

(particularly curassows) and large mammals. The herdsmen remove them

from their persons by means of a ball of wax which they carry for the purpose.

The author evidently confused several specie.s of ticks undci' the name
"/. hovis."'\

Benoit-Bazille, H. (1910), L'Argas rejlcxus {Va.hr.) et son parasitismc chez Thonime.

Mem. Soc. Zool. France, xsil. 261-280, 3 Pis.
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Bequeart, J., see Bodhain, J.

Bertolini, G. (1908), Di alcuni parassiti tiel bestiauie dell' Agi-o Romano e della

•Saidegna, X. Ercolania, Pisa, xill. 277, 373, 38G, 401.

Bielitzer, A. V. (1914), [Piroplasmosis of Horses in Russia], Arch. Vet. Nauk.

St. Petersburg, Pt. 1, 73-78. Rev. in Review Applied EntomoL, II., ser. B :

Med. and Veter. (vi. 1914), 98-99. [Dermaceiitar reticulatus and Hyalomma
aeyyptiuni regarded as carriers; their geographical distribution and that of

eiiuiiie piroplasmosis considered ; trypaublue the best remedy.]

Bielitzer, A. W., and Marzinovski, E. J. (1908). [Piroplasmosis of horses iu

Russia, and the role of the tick in its distribution.] Vet. Obozi:, Moscow, X.

41-56.

Bieuarovic, S. K. (1907), [Ticks of North-western Russia as intermediaries of

infection of cattle with enzootic haemoglobinuria.] Arch. ret. naid:, St

Petersbui-g, xsxvii., Pt. -2, 1-43.

(1911), [The intervention of a tick in the causation of enzootic haemo-

globinuria in North-western Russia ; anatomy, biology, and pathogenicity

of the insect, I.codes reduriits.] I'rzegl. ret., Lvov, xxvi. 133, 173.

Billings, F. S. (1893), Oriyinul investigations in cattle diseases in yeb7-aska. Southern

cattle plague. 3rd edit., revised and augmented with many new investigations,

and the true place of the tick as a veliicle of infection unquestionably demon-

strated. Lincoln, 116 pp., 8".

Birdseye, C. (9. ni. 1912), Some common mammals of Western Montana in relation

to Agriculture and Spotted Fever. U.S. Dept. Agric, Farmers' Bull., No. 484.

Washington, 46 pp., 34 Te.xt-figs.

see Henshaw, H. W.
Bishop, C. F. (,XII. 1911), Notes on a trypanosome found in a sheep tick, and its

proliablc connection with the disease known as louping-ill. Veterin. Jourit.

Lxvii. 709-715, 1 Fig. [Found a "trypanosome" in blood squeezed from a tick

taken from disea.sed sheep at Bellingham, Northumberland. In Sleeping Sick-

ness Dull. No. 36, p. 157, it is stated that the tick is I.vodes riciints ; it is not

stated wiio determined it.]

Bishopp, F. C. (23. VI. 1911). Some new Nortli American l.xodidae, with notes on

other species. Proc. Biol. Soc. Washington, xxiv. 197-208, PI. II. [I.vodes

cuoki var. rugosus n. var., $ and $ de.scr. Figs. 1-2
; /. banksi n. sp., ? descr.

Figs. 3-6 ; /. kingin. sp., ^ 9 descr.. Figs. 7-12 ; notes on /. angustm Neumann ;

/. angustus var. v:oodi n. var., $ , Figs. 10-13 ; notes on /. scidptus Neumami

and Haemaphjscdis chordeilis Packard, ^ descr.]

(XII. 1911) [Review of Nuttall and Warburton, Ticks, pt. 2.] Journ. Econ.

Entotitdl., IV. 564-565. Concord, New Haven, U. S. A.

(19. III. 1912), A new species of Dermacentor and notes on other North

American Ixodidae. Proc. Biol. Sac. Washington, xxv. 29-38, PI. I. [^Ixodes

dircrsifnssm Neumann, description of ^ and ^j Figs- 7-12; /. texanus

Banks; Dermacentor hunteri n. sp., ^ $, Figs. 1-6; Amhlyomma macidatum

Koch.]

(31. in. 1913), The fowl Tick. U. S. Dept. of Agricult., Bureau of Entomol.

Circular No. 170, 14 pp., 5 Figs. Wa.shington, D.C. [Argas persicus, wrongly

called miniatus. Geographical di.stribution (map) in the LT. S., original figs.,

brief outline t)f known biology, eradication, etc.]
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Bishopp, F. C, see Hooker, W. A.

see Hunter, W. D.

Bishopp, F. C, and King, W. V. (IV. 1913), Addition.al note.s on the biology of

the Rocky Mountaiu Spotted-fever Tick. Journ. h'coii. EntomoL, vi. 20l)-211.

\^Dennacentor rennstus Banks.]

Bishopp, F. C, and Wood, H. P. (1913), The Biology of some North American

ticks of the genus Dennm^-ator. Parasitology, VI. 153-187, 3 pl.s.

Blacklock, B. (30. XII. 1912), The resistance of Orniikodorus mouhaUt to various

sheep dips. Ann. Trap. Med. and Parasitol., vi. 429-433.

(1913), Tick, resistance of to sheep dips. Brit. Med. Journ. i. 129.

Blanc, G. (1910), Sur la terminaison du tube digestif des J.codidae. Bull. Soc. Zool.

France, xxxv. 219-225, 7 Figs.

(1911), Lex spirochetes ; contribution a Vetudedeleur evolution chez les Lvodidae.

Paris : Jouve & C'ie, 129 pp. 8".

Blanchard, R. (3. I. 1906), Spirilles, Spirochetes et autre.s Microorganismes a corps

spirale. Semaiiie Me'dicale, xxvi. 1-5. Also Arch. d. Parasitol., 1906, x. 129-

149. Summary in Revue Ve'te'rinaire, 1906, p. 86.

(1906), Spirilla, Spirochaetes, and other spirally-formed Micro-organisms.

(Translated from Summary in Recue Veterinaire, 1906, 86.) Journ. Comp. Pathol,

and Therap., SIX. 68-73. Also Journ. Trop. Veter. Sci. I. 320-329.

(1907), Une spirochetose humaine en Colombie. Bull. Acad, de me'd., Paris,

3 s., LVII. 511-515.

Boing, see Schuberg, A.

Bordan, T. (1898,l, Az dvautay {Argajs refle.vus Latr.). Rovart. Lapok, v. 133-135.

Borthwick 'VII. 1905), Tick Paralysis ati'ecting .sheep and lambs. Veterinary Journ.,

Loudon, U.S. XII. 33-34. [Abstract of Report to Chief Vet. Surgeon Cape

(^o\''t. Describes tick paralysis cases associated with presence of l.vodes pilosus.

Rapid recovery after removal of tick ; dipping preventive.]

Bos, J. R. (1900), Agricultural Zoology (Translated by J. R. A. Davis), xx-f312 pp.,

155 Figs., 2nd ed. London: Methuen & Co. [Ticks briefly mentioned on

pp. 202-204. Fig. 127 of Ixodes ricinus, sketchy. Several inaccuracies in the

de.scription.]

Bosi (1829), Histoire des vers et des crustac^es, 2 ed. [(^'ited, according to Metz, 1911,

p. 1, by Latreille, p. 178, as stating that A. reflexus occurs in Tuscany.

Latreille found it in his own house.]

Bouilov, V. (9. IV. 1914), A few words on Piroplasmosis. (Translated from the

Ru.ssiaii.) BeTei>llHapHajI iKusUb {Veterinary Life), Moscow, No. 13, 197-

198. Rev. in Reriew Applied EntomoL, ser. B : Med. and V'eter. (vi. 1914), ii.

97. [Ticks found on bushes ; 273 piroplasmosis cases in horses in Goverumeut

of Tambov.]

Brand, T. (VII. 1909), Report on the Veterinary Survey of Northern Nigeria. Loudon :

Darling & Son, 12 pp. [Ticks : p. 12, detd. by A. S. Hirst, British Museum.]

Brown, A. A. (1910a), Tick fever in Fowls. Journ. Agric. Victoria, vill. 96-97,

5 Figs.

(1910b) Tick fever or Spirillosis and Monadinitis of fowls. Australasian

Med. Oaz., Melbourne, xv. 689-697.

Bruce. D., Hamerton, A. E., Bateman, H. R., and Mackie, F. P. (1910),

"Amakebe," a disease of Calves in Ugantla, in Reports of the Sleeping Sickness
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Commission of the Koyitl t<oc. (Lomlon : Darling & Son, Ltd., Printers), No. x.

8S-103, PI. X. [Pp. 94-96, exiierinients with Rhipicephalus appendiculatus KuA
"Amakebe" ( = East C'oa.st Fever.)]

Bruce, D., Hamerton, A. E., Bateman, H. R., Mackie, F. P., and Lady
Bruce il911), Distribution of Tiflvs in Uganda, in Ui'porU of the S/oepim/

Sici'/iess Commission of the Royal Soc. (London : Darling & Son, Ltd., Printers),

Xo. XI. 228-243, 1 Map. [Deals with Amblyomma rariegntum, A. eburneum,

A. thoUoni, A. petersi, A.sparsum, A. splendidiim ; Rhipiceph(dus appeiuliculatus,

R. simus, R. capensis, R. evertsi ; Boophi/us decoloratns ; ffaemiiphysaHn leachi

;

Omithodorus moubata (map), and 0. saeignyi ; Aponomma e.vornatum ; see

also p. 186, examination of O. mouhita (o) for para.site,s and (6) for Tryp.

gambiensc after feeding on infected blood ; results negative.]

Bruce, Lady, soo Bruce, D.

Brucker, E. A. il898;, Sur les piJ;ces buccalea des Acariens. Comp. rend. Acad.

Sei., cxxvi.

(1901), Pieces buccales des Ixodides. BuU. Soc. Entomol. France, lxx.

Brumpt, E. (1909), Existcnc'C d'une spirocheto.>sc des poules ;\ Spirochaeta gallinarum

dans le pay.s Somali. C. R. .S'oc. DioL, Paris, Lxvi. 174-176. [Arga.^ persicus

of small size received from Dirredaoua, where many fowls died. Ticks placed

on fowls ; these developed spirochaetosis.]

(9. VI. 1909), Sur line nonvelle spirochetose des poules du Senegal produite par

Spirochaeta nevev-xi n. sp. Bull. Soc. Path. Kvot., il. 285-288.

(1912), Le Trypanosoma cnizi cvolue chez Conorhimt.'i megistus, Cime.v lectu-

larius, Cime.v boueti ot Ornitliodortis moubata. Cycle evolutif de ce parasite.

Bnll. Soc. de Pathol. E.vot., v. 360-367.

Burnet, J. (27. ill. 1909), The Role of Blood-sucking Arthropods in the Causation

of Tropical Diseases. (Sleeping Sickness.) Medical Times, 231-232.

Buy, P. (1907), Histoire naturelle et medicale des Ixodes. Soc. Linn., Llll. 93-155,

22 Figs. [Anatomy, classitication, propagation of disease by ticks.]

Buysson, R. du (15. IV. 1912), Un hymenoptere parasite des I.rode.i. Arch, de

Parasitol. xv. 246-247, 1 fig. [Occurrence in I.iodes riciwis cii a, ava&W chalcidid

belonging to the Encyrtinae, and genus Lvodiphagus Howard. The autiior

describes both the sexes of I.rodiphagns caucurtei n. .sp. found by E. Brumpt in

/. ricinus nymphs captiu-ed on deer at Chantilly, Oise, and at Fontainebleau

(Oct.-Xov.).]

Cambridge, 0. Pickard-, see Pickard-Cambridge, 0.

Campbell. W. S. (1901', Fowl Ticks. Agric. (Jaz. N.S. Wales, xil. 1285.

Canestrini, G. (1887), lutorno ad alcuni Acari ed Opilionidi dell' America. Atti

Soc. Vcicto Trcntina di sci. nut., XI. fasc. 1, 104, PI. IX. [Figs. 3, 5 of Hacma-
phy.iiilis 1,1 irrop/a Canestrini = B. annulatus var. m/c/-OyO^?w(Canestrini) X'eumann,

1901, p. 280. Cited from Neumann, 1897, p. 408.]

(29. X. 1897), Contribuzione alia conoscenza degli Acaroidci della JMrmania.

A7m. Museo Civico di Storia Xatnrale di Qenova, Serie 2a, xvii. (xx.wiii.

417-422. [p. 417, Footnote : Opisthodon Canestrini found to be preoccupied by

the author ; he therefore substitutes the generic name Prosopodon, which,

however, is but a .synonym for Flaemaphysalis Koch.]
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Carazzi, D. (1913), Parassitologia animale ; animali parassite ed animali trasmetti-

tiiiv di malattie paraisitorie all' tcomo e agli animali domestici. Con indicazioni

technicheper la raccolta, preparazioiie e studio microseopico dei parassiti. Milano,

Soc. ed. lil.raria, 436 pp., 5 Pis., 8°.

Cardamatis, J. (1911), Des Piroplasmoses et Leishmaniases. Centralhl. f. Bakt.,

1 Al.t., Oiig., L.\;. .511. Rev. in Centralbl. f. Bakt, 1912, lii. (Referate), 124.

Carpano, M. (1912), La febbre della costa nella Colonia Eritrea. Note biologische

e morfologi.sche sulla " Theileria parva." Clinica Veterinaria, N. 19, 20, 21, and

22, reprint, 46 pp.. Pis. I-IIL [/{hipicephaltis appendimlatm stated to convey

East Coast Fever (due to Theileria parea) in Erithrea.]

Carpenter, G. H. (1908), Parasites of Domestic Animals. Pmc Roy. Dublin

Sii<: I. .5.')9. {Ixodes ricinus. Piroplasma hovis. Short note.)

Gary, C. A. (1901), Texas or acclimation Fever. Alabama Agric. Exp. Sta. Bull. 116,

pp. 2.31-289.

Chilton, C. (1904). A new species of I.rodes parasitic on the grey duck. Trans.

.Yrw Zealand Institute, xxxvi. 201-202, PI. X. [Ixodes anatis n. sp. ^ found

on Anas superciliosa.^

Ciiristophers, S. R^(n. 1912), The development of Lcucoci/tozoon canis in the tick,

with a reference to the development of Piroplasma. Parasitology, v., 37-48.

2 Diagrams. [Development of Haemogregarina canis and oi Piroplasma canis in

Rkipirephalus sanguineus.]

Christy, C. a905\ Tick Fever. Brit. Med. Journ., i. 1726.

Clark, F. N. (1910), Stray notes on Ticks. Proc. S. London Entorn. Xat. Hist. Soc,

1909-10, pp. 29-33, 2 Pis.

Cooley, R. A. (V. 1911), Tick control in relation to Rocky Mountjxin Spotted Fever.

A report of co-operative investigations conducted by the Bureau of Entomology

and the Montana Experiment Station. Montana Agric. College Ex/ier. Stat.,

Bull. No. 85. Bozeman,- Montana, 29 pp., 1 Fig. on title-page [of

Dcrniacfiitar,^].

(II. 1913), Notes on little-known habits of the Rocky Mountain spotted fever

tick {Dermacentor vcnustu-s Banks). Journ. Econ. Entomol., vi. 93-95 (Dis-

cussed on 95-96).

Cooper, W. F. (1905), Ticks, 16 pp., containing 19 Figures. Berkhamsted : Wm.
Cooper and Nei)hew.s. [Short texts describing photomicrographs of Haema-
p/iysalis punctata : larva, nymph, (J ? , details in the structure of the

mouth parts, microscopic sections. Many of these served to illustrate

the paper read by Nuttall, (,'ooper, and Smedley (1905), which was published

without figures.]

see Nuttall, G. H. F.

Cooper, W. F., and Laws, H. E. (5. v. 1913), The Tick-killing properties of S(xiium

Arsenate, .\gric. Juurn. Union of S. Africa, v. 716-721. Rev. in Ilev. Applied

Entomol. . I. ser. B, 133.

Cotton, E. C, and Voorhees, J. F. (1911). The cattle tick as aflected by climate.

Tennes.we Agric. E.rp. .Sta. Bull. 94, 119-164, 42 Figs.

Couvy, L., see Marchoux, E.

Coward, T. A. (1907), Species of British Ticks recorded by Chas. Oldham, Esq.,

Kelvin, Berkhamsted. Proc. Zool. Soc, London, 1907, p. 323. {Hnemaphyaalis

punctata on a plover and Ixodes vespertilionis on bat.)
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irif/sc/i. Zdtung, No. 3. Wieii. (Cited by Metz, 1911.)

Cimliffe, N. (1913), The variability of Rhipicephalus pulchellus (Gerstacker,

1873), together with it.s geographical distribution. Parusitology, vr. 204-216,

6 Figs.

(1914a), Rhipicephalus sanguineus: Variation in .size and structure due to

nutrition. Parasitology, VI. 372-378, 4 Text-figs.

—— (1904b) Observations on Argas hriimpti Xcunianii, 1907. Parasitology, vi.

379-3S1, 1 Text-fig.

see Hindle, E.

Curtice, C. (1896), The Cattle Tick (Boophilus bovig, Riley). Agric. Gas., X. S.

Wales, VII. 4.54-466, 3 Pis. (Reprinted from Bull. Te.vas Agric. Exper. Station,

1892. Life History.)
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Darling, S. T. (1910), Panama Ticks. Journ. Econ. EntoinoL, iii. 222 [short note].

Davidson, J., see Robinson, L. E.
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Dawson, C. F. (X. 1902), Texas Cattle Fever and Salt-sick. Florida Agric. Experi-

ment Station, Dept. Veter. Sci., Bull. No. 64, 524-550, 1 Pi. (2 Figs.). De Land,

Florida. [Describes Texas fever, biology of B. anmtlaius, preventive measures,
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Dieffenbach ( ), Corpora alieua in corpore humane. Rusfs Magazine. [Cited

by Hagen, x., 1887, p. 124, as reporting strange cases of ticks, etc., in the

human ear.]

Doane, R. W. (1912), An annotated list of the literature on Insects and Disease for

the year 1911. Journ. Econ. Entomol., v. 268-285. [Ticks and dise;ise, 31

references.]
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vol. II. (v. 1914), pp. 82-83. [Dogs infested with R. sanguineus.]

Dodd, S. (HI. 1910), Spirochaetosis of Fowls in Queensland. Journ. Compar. Pathol,

and Therap., xxiil. 1-16. [Transmission of disease by inoculation and by

Argas persicus, description of symptoms, etc. ..1. persicus, when .starved,

remained infective .seven months.]
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Dodd, S, (1910), Spirochaetosis in fowls in Queensland. Jonrn. Comp. Pathol, and
Therap., 1-17. (Cited by Hauer, 1912, p. 495.)

(VI. 1910), Piroplasmo.sis of Cattle in Queensland. Jonrn. Compar. Pathol.
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(13. X. 1913), The Anatomy of Argas persicus (Oken, 1818). Part II. Para-
sitology, VI. 217-256, Pis. XIV-XVII (2 coloured), 17 figs., 8 text-figs.

[Technique, pp. 217-220 ; Integument, pp. 220-222 ; Alimentary Canal, pp.
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