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Introduction

The publication in 1893 of the fact that a tick Margaropus
annulatus Say) is the carrier of Splenetic or Texas fever of cattle
gave a decided stimulue to the study of this interesting and im-
portant group of animals. Although many years prior to this dis-
covery numerous Species of ticks had been described, practically
nothing was known of their life histories, habits, and relations to
man and animals. 8ix diseases of man and ten or eleven distinct dis-
ease of domestic animals and fowls have been demenstrated 1o be
carried, principally or solely by ticks. At least sixteen species of
ticks are known to be concernsd in the svread of these diseases in
nature.

In the case of most of these maladies the tick has a very
definite and inseparable relatiomship to the eausative organism of
the disease. In several of the diseases the organism has been found
to pass from the parent tick to the offspring through the egg. In
some of the maladies the immature stages (larvae and nymphs) of the
ticks act as carriers of the disease t0 domestic animals or mam, in
other cases they carry the disease from one susceptible wild animal
to ancther, while in still others the immture stages are not in-
festive but pass the disease organism on to the adults.

There is 1little doubt that other specles of ticks will be found
to be vectors of disease and that the group, even now, assumes its

supreme economic importance on account of its connection with disease
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transmission; however, aside from this the ticks as parasites are of
ne little importance.

A considerable number of acientists have devoted time to a study
of the ticks systematically and others have undertaken investigatioms
of their 1ife histories and habits., These latter investigators and othsrs,
principally veterinarians, have done mach work upon methods of control.
The purely economic work, however, has been confined to a very few spsocies,
that 1s, those which are of paramount importance to man. The life history
work has included a greater number of species but it, too, has been large-
ly limited to species of known economic importance. The systematists
have studied available material but little attention has been given to
other work than the describing of new forms and the classificgtion of
the group based principally upon morphological characters. In the United
States the geography of all species but the cattle tick was very imper-
fectly kmown until the recent investigations of the Bureau of Entomo-
logy. The host relaticns of the various species were very poorly work-
ed out. This was especially true in regard to the hosts of immature
stages, the cattle tick being the only species at all well understood
in this particular.

A8 has been stated, the systematists have given little attention
t0 the study or description of the immature stages of ticks, despite
the fact that all economic work depends so largely upon ocur ability to
correctly determine the apecies of tick in the immature stages or to
breed them to adults. Moreover, mamy of the descriptioms published

are not sufficient to identify the species.
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The importance of being able to correctly ldentify ticks when not
mature may be well illustrated by experlence had by the Bureau of BEo-
tomology during its investigatioms of the Bocky Hountain spotted fever
problem in the Northwest. In order to work out satisfactory means of
control and t0 gain information on the possible reservoirs of the dis-
ease among the native wild enimals it was necessary, of course, to make
collections of large numbers of &ll of the different native mammals.
Over one thousand animals were examined and & large percentage of them
were found to be infested with ticks belonging to six or sevemn different
specias. Since identification could not be made in the immature stages
it became necessary to breed each lot to adults. The larvas must be
engorged twice and molt as many times. During the breeding of these
ticks meny died without reaching the adult stage, Others were lost and
mich times was consumed in the process of breeding.

It was hoped that in the study of the immature ticks some of the
questiona of doubtful species might be cleared up. Although this work
still has some promise, the characters in the larvae do not appear to
be sufficiently marked to be dependable in separating closely allied
species., The nymphs are more likely to aid in giving the proper status
to doubtful species. Nome of these cases have as yet been carefully
studled.

It was not until comparatively very recently that systematists
reocgnized the difference between nymphs and adults, hence & number of
species were described and in several cases synonyms made by an author

describing an immture ticke It is now known that the lmature stages



can readily be separsted from the adults by the presence or absence of
the genital orifice. The males of the Ixodidae can be distingulshed
readily from the nymphs by the presence of a large scutum whrich covers
almost the entire dorsum. The females in this family always have the
porose areas, wherees the nymphs never have these organs. In practical-
ly all of the ticks of the genera Amblyomma, Aponomma and Dermacentor
the adults have white markings on the scutums. fThe nymphs are only
very rarely ornate &nd the larvae never are. In the family Argasidae
the nymphs can readily be separated from the =dults by the absence of
the genital openings in the former. Since the scutum does not occur
in this family, and the females have no porose areas, these characters
can not be utilized. The comparatively small size of the nymphs-in
both families of ticks may aid in separating them from adults, but

this is not reliable, In many of the argasid ticks there are two or
more nymphal instars; these cannot easily be distinguished. The larvae
of all tloks can always be Separated from other stages by their
possession of only six-legs. They are 2lso much smaller in size than
the subssquent stages.

As is gencrally known the ticks offer rather fewer reliable
characters for purposes of classification than do insects. This is
due in a considerable mesasure to the large part of the body, especial-
ly in the females, which is not strongly chitiniged. This is equally
true among the larvae and nymphs. The variation in the color and size
owing to the state of engorgement and character of food taken causes

little reliance to be placed on the parts which are not highly chitin-
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4zed. The variation in these highly chitinized parts is considerasble,
but it has been found that by studying a series of specimens and defin-
ing the variations they are not serious obstacles to identification.
For the most part, the same structures which are of most value in the
classification of the adults have been found of equsl value in the im-
mature stages. The mouth parts and scutum offer many important
characters as do also the legs and c0xae, but in a less degree. Con-
sidering any single bstructure the stigmal plates probably provide the
most reliable characters in the nymphal stage for separating specles.
Technique

In the study of the immature stages of ticks it has been found
imperative that they be bred from accurately determined adults. Liv-
ing or freshly killed specimens have been found far more desirable than
0ld material., While specimens mounted in balsam have been found of
value in studying certain structures, it has been determined that the
specimens are often distorted and many structures can not be seen as
in fresh or alcoholic material. All of the drawings bave been mede,
therefore from unmounted epeoime:;s.

In preparing balsam mounts it has been found necessar& to vary
the technique according to the material in hand, and the structures to
be studied. In engorged specimsns a slit should be made through the
tip of the abdomen and the specimens then soaked in 5 or 10 per oent
caustic potash for from 1 to 24 hours. The soft contents can then be

readlly teased out and after a thorough washing the specimens are

passed through the alcohols and xylol into balsam.

With unengorged material the use of caustic potash is not essen~

tial. The specimens may sometimes be mounted uncleared or they may bve
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goaked in clove 0il or some other clearing agent for a few hours prior
to being placed in xylol and balsam. ¢Care must always be exercised in
order to prevent the introduction of air into the specimens when trans-
ferring them to the balsam,

If living material is available it is best to kill the specimens
in hot water so as to cause the legs to be straightemed out and render
the stigmal plates and coxae readily visibl;. The legs of dried speci-
mens will often be extended if the specimens be placed in boiling water
for a few minutes.
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SUFERFAMILY IXODOIDEA

The immature stages as well as the adult ticks may be separated

into two families as f£ollows.

Scutum present, palpi relatively rigid, pulvilli well developed

.......Q................................'..........l...Ixodidae

Soutum absent, palpi flexible, pulvilli absent or rudimentary

.l.....‘...'...'..............'.....I......DQOQOOQQ.QQArg“idae

FAMILY ARGASIDAE

The two genera in this family are rather easily differentiated
especially in the nymphal stages.
Margins of body rounded, integument on edges similar to that of the
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rest of the body. Usually no discs on body, if present not
symetrically arrugedo'oo-ooooooooooooooo.ooo.o¢-o.ao.a.ooooArgas

Margins of body thin, and in nymphs the integument along the
edgee differs in structure from that of the rest of the body.
Symmetrically erranged discs present in nymphs........Ornithodoros

GENUS ARGAS Latreille

The distinguishing character of the larvae and nymphs of this
genus is the thin edges of the body -~ even when engorged this char-
acter is not entirely lost. In the nymphs, the difference in struc-
ture of the body edge from that of the remainder of the body integu-
ment, also the presence of areas of smooth integument known as discs
in symmetrical radial arrengement on the dorsum and venter, is
dlagnostic.

But a single authentic species of this gemus occurs in the

United States, namely the fowl tick, Argas miniatus Koch.

ARGAS MINIATUS Xoch

Nymph, first stage, unengorged. Cspltulum yellowish, inferior;

length ventrally about 608 mmm.; basis capituli somewhat rectangular,
greatest width 320 mmm., transversely wrinkled and practically
straight on its posterior border; a transverse row of four bristle-
like hairs near the base of the hypostome; palpi nearly twice the
length of the hypostoms, flexible,bending ventrally; article 1 snort,
article II distinotly longer than the subsequent articles and widest
apically, article III nearly cylindrical, article IV tapering to a
blunt tip; each article has a few pale hairs, several at the tip of
article IV; hypostoms spatulate, broadly rounded at the tip, two

rows of teeth on each side,about 6 feeth per row, becoming smaller
basally-

Logs and coxae yellowish, of moderate lemgth and stoutness;
all tarsi gradually tapering apically exCept 1 whioh is rather abrupt-
ly narrowed; pulvilli distinct, slightly broader than long, claws
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_well developed; leg I, length, trochanter 176 mmm., femr 400 mmm.,
tibla 272 mmm., tarsus 592 mmm. (basal portion to false segment 272
mmm.); all coxae slightly wrinkled, arranged in an arc, well remov-
oed from the lateral sides of the tick, the coxal row being somewhat
more widely separated posteriorly than amteriorly; all coxae rather
pointed internally, IV being the broadest.

Body brownish yellow, 2 by 1.25 mm to 2.5 by 1.5 mm., ovate,
wideat slightly behind coxae IV, broadly rounded behind and con-
siderably narrowed anteriorly; the anterior tip often shows a slight
ridge; the margin sharply defined; surface coarsely striate, discs
distinot, arranged radially, 3 to 5 per row the larger ounes toward
the center of the body; a slight fold in the integument at the base
of the capitulum; coxal grooves present but not well defined; anus
oval about 144 mmm by 112 mmm wide.

Sige, unengorged, as given under body; engorged, & mm. by 2
me. Dy 1 mm t0 4 by S by 1 mmm.

Rymph, second stage, unengorged. Similar to first stage nymph
in mosTt Tespeots; greatest width usually a little farther anterior-
ly than in the first stage and anterior ends rather less narrowed;
discs somewhat larger and more clearly defined.

Size, unengorged, 3 mm.long by 2 mm.wide to 4 by 2.75 mm.;
engorged, (premsles) 5 by 3.5 by 2 mm. to 7 by 4 by 2 mm., (pre-
femsles) 6 by 4 by 2 mm. to 8.5 by 5 by 2,5 mm.

Larva, unengorged. Dirty yellow; hypostome sub-terminal,
somewhat triangular, breader than long; ventrally, rectangular,
narroved basally, widest at base of palpl; palpl long and oom-
paratively slender, articles mearly equal in length, bearing a
nurber of pennate hairs; hypostome about two-thirds the length
of the palpi, sides nearly parallel, tip broadly rounded; three
rows of teeth apically amd two dorsally, the outer row the largest
and comsisting of about 10 tee 3 the next row distinctly smaller
and oontaining about 9 teeth, \row of 4 small teeth; Somotimes a
fow extra teeth are present near the apex,glving the &ppearance
of four rows.

Legs and ooxse yellowish, long and moderately stout, thick-
ly beset with pennate hairs, all tarsi tapering toward the tip,
tarsi I rather abruptly; claws well developed and widely ssparat-
ed at base, pulvilli distinct, broader than long; coxae diverging
slightly toward posterior, Internal ends rather pointed.

Body pale yellow, length 680 to 770 mmm.;nearly spheriocal
in outline,usually the greatest width slightly behind the middle
and the anterior end rather more narrowly rounded than the
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posterior; surface minutely striate, & number of pennate hairs on both
the dorsum and venter, longest posteriorly; anus slightly oval, located
just posteriorly from the center.

Size length, unengorged, (including capitulum} 0.8 mm., width
0.6 mm.; engorged, 2.2 by 1.5 mm. to 2.5 by 2 mm.

Hogts: the immature stages as well as the adultsattask various
domestiec fowls including chickens, turkeys, ducka and geese; also re-
ported as attackting canaries and ostriches. They have been collected

on 2 foer wild birds inoluding quail, wild turkey and turkey vulture.
Exparimentally they have been engorged on rats and mice.

GENUS ORNITHODOROS Koch

The immature ticks of this genus are distingunishable from thoss
of other gensra by the absence of a socutum, the rounded margins of the
body upon which the integument is the same ss that of the rest of the
body; discs may be present or absent but they are never arranged
radially.

There are four species of this genus recorded from the United
States. The lsrval and nymphal stages of two of these are deseribd-
ed herein. These are readily distinguished azs follows:

Larva. Integument of body striate, & construction behind coxae III;
when engorged, body pear shaped, very thick in proportion to
Widthoeoseonooeenrcinrcrecccctesctnsocncnsanrscsenensnesssomogning

Integument mammillate,body ovel in outline, never greatly dis-
torted hy thickening when eNEOTrBOAsecsescscscsccnesesesss turicata

Nymph. Integument of body well covered with spine-like bristles,
body constricted at posterior thirdececcsscscocccescscoons o omegnini

Integument mammillate, body oval, not constrictedesecsse.s.turicata

ORNITHODOROS MEGNINI Duges

Nymph, unengorged. Capitulum sub-terminal before feeding,
becoming InfeTiOr as engorgement proceeds, length to tips of palpi
576 mmm.; base, width 392 mm., rectangular with median portion
scmewhat elevated in triangular shape, leaving distinct shoulders
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where palpi attech. Ventrally base is distinctly longer than broad.
Palpi moderately stout, tapering slightly toward apex; length on

dorsal side:article I 80 mmm., article II 112 mmm., article 111 80 mmm.,
article IV 72 mmm, Hypostoame nearly as long as palpi, sldes nearly
parallel, tip moderately rounded, teeth acute, 3 to 5 rows on each
side,from 5 to 7 teeth per row.

Legs pale yellowish, stout and rather long; coxae short,
broad at distal end,set almost on the body margin. leg joints cy-
lindrical with scattered hairs; tarsi abruptly narrowed near &pexes;
pulvilli absent or represented only by a slight protuberance; claws
strong and decidedly curved, darker colored towerd ends; length,leg
l-femur 640 mmm., tibia 480 mmm., megatarsi 472 mmm., tarsi 496 mmm,

Body somewhat oval but with a marked constriction Just behind
middle, the posterior position being much narrower than the anterior.
When first molted, white tinged with blood red later they become
reddish brown, changing to bdluish brown as engorgement becomes
complete; dorsally the anterior half thickly set with stout spines
directed posteriorly, the posterior portion bearing spine-like hairs;
ventrally the spines extend back to near the anus and hairs posterior
from this line; as engorgement proceeds the spines become more separat-
od and the integument between appears glossy.

Spiracles dorsal from the space between coxae III and IV,
tubular and rather prominent.

Size; unengorged, length, not including capitulum, 2.25 to
3 mm.; width 1.5 to 2 mm,;engorged,length 7 to & mm.; width 4 to &
mm., thickness about 0.3 mm.

Larva unengorged. Capitulum terminal, length 304 mmm.; width
base 160 mmm., base sub-triangular, lateral angles rather narrowly
rounded, anterior angle broadly rounied and posterior border slight-
1y conveX; a distinct shoulder below the level of the central portion
of the base, for the reception of the palpi. Ventrally base is
elongate oval without irregularities; palpi slender,slightly longer
than the hypostome; length, article I 33 mmm., article If 75 mmm.,
article III 70 mmm., article IV 36 mmm., last is slightly tapering
snd ourved downward at the tip; hypostome spatulate, teeth acute,

2 rows on each side, about 9 in inner and 13 in outer rows.

Legs and coxae. Coxase rather broad and rounded, trochanters
large and narrowed toward apex especlally in II and III, trochanter
1 largest, femurs with bassl part very narrow, tarsi with & distinot
hump dorsslly about the middle, very slender toward tip. Pulvilli
small with long slender basal stalk, claws slender and strongly

curved. Length,le;g I; trochanter 72 mmm., femur 152 mmm., tibia
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. 96 mmm., tarsus 208 mmm., pulvillus 80 mmm., claws 48 mmn. All legs
bear a mumber of strong, slightly barbed hairs.

Body length about 450 mmm., width 360 mmm., finely striate,
widest about the middle, antero-lateral angles prominent and project
anteriorly beyond central portion, considerably narrowed bsehind legs
ITI; anus small, about ome~fourth of length of body from posterior
border, a few scattered nairs both dorsally snd ventrally. When en~
gorged color variles from pale pink to dirty wanite. Body is pear-
shaped but often considerably extended thus making the legs and mouth
parts appear like diminutive appendages on a large sac, narrowing of
the body posteriorly 1s less comspicuous than in unfed specimens.
The decided distention of the body in frent of the anterior legs is
noteworthy.

g8ize, unengorged: length - (including capitulum 0.5.5 to
0.72 mm. wide 0«2 to 0.37 mm. Engorged length (including capitulum)
3 $0 4 mm. width 2 to 3. mm.

Bosts. The hosts for the immature stages are the same as

for the adults. Those recorded are:; Cattle, horse, ass, mule, goat,
sheep, hog, dog, rabbit and man. They are practically always attach-
ed in the ear in the folds of the concha.

ORNITHODOROS TURICATA Duges

Nymph. PFirst stage. Capitulum yellowish, sub-terminal;

length 192 mmm., width of basis capituli 160 mmm., triangular; palpi
distinctly longer than hypostome, curved ventrally, articles slight-

ly tapering toward the tip except article II whieh 1is rather wider
distally; article Il bears a long slightly barbed bristle toward its
apical internal angle; article III has a similar bristle sligntly in
front of the middle; article IV ahout 80 mmm. long and bearing a

number of minute hairs at its apex. Ventrally, basis capituli elongate
oval, narrowed toward the base and bearing 2 long hairs near the base
of the hypostome; hypostome, sub-lanceolate, with four files of teeth,
5 teeth per row, first tooth of each row apically is small, second

and third large, especially in outer row; basal teeth reduced to scales.

Legs and coxae pale yellowish, legs of moderate size, anterior
pair distinetly longer then the second pair, which is the shortest of
all; coxae rather large, decreasing in size from front to rear, slight-
ly divergent posteriorly, minutely roughened; tarsi tapering toward
tips pulvilli narrow but quite long; claws long and slender; leg I,
length tarsus 240 mm., metatarsus 160 mmm., tibla 112 mmm., femur
160 mmm., trochanter 120 mmm.; & few small hairs on each leg Jjoint.

Body dirty brown, length (not including capitulum) 1.09 mm.,
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width .71 mm., irregularly oval; anteriorly, below super-coxal fold is
ather broad projection which partially covers the capitulum; sides
nearly parallel broadly rounded behind and a slight prominence
laterally at the anterior third of the length of the body; margin of
body thickened leaving an irregular sub-marginal depressed ares,
especially anteriorly; entire surface of body well covered with small
mammillae between which are minute granules; mammillae are largest
posteriorly and on the margin, Venter: anteriorly the mammellae
very minute, posteriorly,large and shiny; anus transversely oval,
48 mmm. by 88 mmm.; super-coxal and coxal fold distinet; thouga the
latter only reach to the space between coxse II and III; median post-
anal groove widened at each end; pre-anal groove extending from the
dorsal side 0f the body mergin around in front of the anus; post-anal
groove almost parallel to it, and sbout mid-way between the anus and
posterior margin.

Eymph, Second Stage unengorged. Very similar in general ap-
pearance %0 first stage but size is increased, length about 2 mm.,
width about 1.6 mm.; mammillae somewhat larger; hood on anterior end
of body, over capitulum more pronounced; coxae and anal grooves deeper.

Larva, unengorgad. Capitulum apical, milky white, transculent;
length T0 tip oF palpl 176 mmm., width of base 144 mmm., base approx-
imately rectangular, distinetly broader than long, central portion
elevated between palpal attachments. Ventrally,base is longer than
broad with slight transverse depressed line across the middle. Eypos-
tome reaching slightly beyond the distal end of the third palpal joint,
lanceolate, two rows of teeth, outer row with four large teeth and 3
or 4 minute bases ones}- inner row with one large apical and 3 minute
basal ones; palpte rather large, article I compressed laterally on the
dorsal side making it narrower than article II, articlec III and IV
tapering toward the tip; ventrally, the palpde taper toward the tip;
on the dorsal side,article II bears a strong spine toward its in-
ternal distal angle; article III has 3 dorsal spines, the inner one
of these is very strong and located slightly in front of the middle
of the artiele, slightly laterally from this is a2 simil ;_sr@ne near
the distal end of the segement and & minute lateral spiE”erf\?E ¥ this
article IV bears a few small haeirs at its apex; length,article I 32 mmm.,
article II 4.0 mmm., article III 40 mm., article IV 56 mmm.

Legs and Coxae translucent, long snd moderately stout; length
of femur 160 mmm., tible 128 mmm., metatarsus 128 mmm., tarsus
224 nmm.; pulvillus slender, oval; claws rather long and slender; leg
Jjoints cylindrical exdept tarsl which are compressed laterally; each
provided with a few hairs; tarsi I on all legs tapering gradually to
tip; coxae moderate size and somewhat pointed at their internal ex-
tremities; coxpe I slightly broader than long.

Bodyy Xength (not including capitulum) 576 to 656 mmm., great-
est width about the middle, 488 to 512 mmm.; broadly oval, yellowish
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with only slight marginal irregularity; margins thick, rounded; dorsal
surface finely roughened the ridges being less conspicuous on the mid~
dorsal region; a slight suggestion of a sub-marginal groove anteriorly;
the @nd of the ventral furrows show dorsally as slight notches, in the

3 median of these notches on each side is 2 strong spine-like hair, and
there is also a sub-marginal row of 6 similar hairs on each side of the
dorsum and 3 on the margin on each side on the anterior half of the tick.
Venter slightly roughened especially posteriorly; anus of moderate size,
about one-fourth of the length of the tick from the posterior marging
pre-anal groove fairly distinct reaching from the margin to the posterior
edge of coxae 1V, the 2 anterlor ends approximating each other but not
visibly Jjoined; post-anal grooves sub-parallel extending two-thirds of
the way from the posterior border to the anus where they fade out; there
is also a fairly distinct median greove extending from the margin almost
to the anus where it is slightly forkeds; a few scattered hairs between
the coxae and toward the posterior end.

Size, unengorged. Length to tip of palpi 744 to 784 wm., width
488 to 512 mmum.

FAUILY IXODIDAE Murray

The members of this family are easily distinguished elther in
the larval or nymphal stages by the presence of a scutum. The palpi
are relatively rigid.

The five genera may be differentiated in the larval or
nymphal stages by the following characters:

l. Anal groove running around in front Of GNUS ecseescesocoseessslx0dos

Anal groove not running anterior to anus, it has the form of
a medial groove behind anus with 2 fork at anterior oNdeccssesscesd

2, Palpi with article II produced into a latersl ridge...Haemaphysélis
Palpi with article II 10t S0 ProduceGesscccesceccescscsscosssoensed
3. Body nearly circular, rudimentary, palpl shorteccccescesecs -Aponomgs.
Body oval, eyes distinct, palpl 1ong Or ShOortececcccescscsssnssceaad

4. Body narrowed behind, palpl short, articles somewhat bead-like
..........-.-o.on...-....-......n-..--.................Marsaroeus

BOdy nOt n&rrOwed behind’ palpi nOt bead-likenutntcooooo.ooo..'..‘5
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5. Scutum shaped like an arch key, narrow end forward, eyes at posterior
fourth“...‘.l’.....'..l..l.l'.....t0..'....00..0.!.0...Oleicipehalus

Scutum not so Shaped, longer behind eyes..................u.-......aﬁ

6. Soutum broadly oval, except maculatum which has but a single spur
on coxae I, stigmal plates with goblets of equal 8ize........Amblyomma

Scutum elongate, coxs2e I with 2 spurs, stigmal plates circular or
slightly produced dorso-posteriorly, with 3 to 8 large and many
small goblets..............IC.C.C...l.'....‘...l....o...l..mmcentor

GENUS IXODES Latreille

Nymphs. Usually pale when unengorged; anal grooves running

around in front of anus, eyes absent, no festooms, stigmal plates
circular or oval.

larvae. Characters as in nymphs, except for the stigmal plates
which are absent.

IXODES RICINUS SCAPULIRIS Say

Nymph, unengorged. Gapitulum smoky brown, length 273 to 379 mmm.;

basis capitull triangular, width 172 to 205 mmm., postero-lateral angles
slightly prominent; postero-dorsal edge slight concave; palpi long

(136 to 144 mm.) and slender; article I short; article II one and a

half times as long as article III, which is nearly twice as long as broad;
neck of cepitulum long, especially ventrally, whers it extends backward
in a rectangular projection; on each side, ventrally about the middle of
the long axis of the basis capituli and opposite the palpi is a distinct
spur; hypostome spatulate with 6 files of teeth on the apical half and

4 files on the basal half, lateral files of teeth largest.

Scutum uniform -in outline, slightly longer than wide; widest about
middle, length from 517 to.660 mmm. width from 416 to 517 mmm.; capitular
emargination shallow; cervical grooves distinct, rather close together
at anterior third, diverging behind this and reaching back two-thirds of
the length of the soutum; lateral carinae strong, running back of widest
portion of scutum; smll punctures and hairs scattered over scutum.

Legs and coxae dark smoky brown, moderately long and strong;
coxae I with a short but prominent spine on the postero-internal angle;
coxae II, III and IV with a small subapical spine; tarsi tapering rather
abruptly at ends, tarsus I nearly three times as long as metatarsus;
pulvilli large, claws long and siender.

Body yellowish brown, oval, finely striate and with a number of
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. long pale hairs scattered over it; marginal groove deep anteriorly;
genitel groove deep, running forward ¢lose to the coxae to a point
opposite coxae 1II.

Stigmal plates longitudinally oval, convex; projecting slight-
ly from the body: 182 mm. long by 161 mmm. wide; macula oval,slight-
ly antero-ventrally from the center of the plate; about five rwws of
goblets at the widest point between macula and margin, and four rows
at narrowest point.

IXODES COOKEI Packard

Nymph, partially engorged. Capitulum reddish brown, length
360 mmn., width of base 328 mmm., base triangunler, posterior margin
nearly straight, coraus$ strong and moderately sharp; palpl broad,
club shaped, article III as broad as long, length article I 24 mm.,
article II 144 mmm,., article III 104 mmm.; article I, ventrally,
with a bladelike process. Ventrally, basis capituli bears & prominent
flattened tubercls at base of palpijposterior margin rounded; hypos-
tome spatulate, heavy and moderately long, four files of teeth of
about 7 sach, a few small teeth forming a third row apically.

Scutum reddish brown, length 560 rxmm., width 672 mmm., great-
ost width slightly before middle; sides convex anteriorly, almost
straight posteriorly, apex broadly rounded; scapular angles rounded,
emargination shallow, cervical grooves deep, converging for a short
distance then diverging and reaching nearly to posterior mergin,
lataral carinae strong,incurved posteriorly and reaching to ths border
slightly behind the widest part of scutum, a pronounced depression
medad from these carinse.

Legs and coxae reddish brown, legs long and moderately stout;
tarei rather abruptly narrowed at tip, pulvilli moderate; coxss I to
IV with a short, rather broad,subapical spine or tubercle, article
I with a long sharp spine on its inner angle, article II and III
with the inner posterior angle slightly produced, but not forming a
splne; coxse II, III and IV rather pointed at their medial ends.

Body oval, striate, pale hairs scattered over both sides;
anal groove pronounced, sides sub-parsllel, not quite meeting in fromt
of anus; genital grooves running from margin to opposite the space
between coxae III and IV but not joining anteriorly.

Stigms]l plates transversely ovel, 168 mmm. by 136 mmm., maculs
located slightly antero-ventrally from center.

Larva similar to nymph except for the absence of stigmal plates,
armature of coxse less develcped and cerinme-on basis capituli less
incurved.
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IZODES KIEGI Bishopp

Xymph, partially gngorged. Capitulum length 302 mum., width
base 272 mam., base approaching triangular in shape; cormus strong,
basal mergin straight; palpl heavy, article 111 a8 broad at base as
long; length {along outer margin) article I 24 mm., article 1I 204
mme, article III 96 mem., article I is cupped out to receive article
II and the inner edge is produced intc 2 heavy blade which extends
forward along the base of article II; on the ventrsl side article I
bears a2 stromg blade like protuberamce. Ventrally bdase is ourved
slong its posterior border and below the base of the pslpi is 2 short
transverse ridge which is produced at its middle into a tadbercle;
behind this ridge the base is marrowed; hypostome stout, spatulzte,
four files of teeth, about 6 teeth per row, largest in cuter row.

Soutus reddish brown, zverage length 660 mmm., arerage width
680 memn,, widest elightly in Iromt of middle; scapular angles blunt;
emzrgination very shallow, antere-laterzl mmrgins slightly convex,
postero-lateral mergins concave; apex rather narrowly rounded;
cervical grooves distinct, in form of regular curves diverging =t
both anterior snd posterior ends and reaching nearly te posterior
border; l:teral carinse presemt curved and reashing border behind
widost point of scutum; a slight depressioz medad of caranas; a
few punotures scettered over scatum.

and coxme brownish yellow, legs ¢f moderate size, all
tarsi abruptly narrowed near tip, pulvilli droadly oval; coxae I
to IV with an apical tubercle on the posterior border; coxas 1 with
a moderately long and heavy spine on its inmer posterior agle;
cozas 111 reotamgular in outline, the inner posterior angle belng
very slightly prodauced; leg I, langth,tarsns 320 mmm., metatarsus
192 mm., tibia 168 rmem., femur 200 mm.

Body oval, finely striate, a few short yellow hairs on dorsum
and venter; auus transverssly oval 80 by &4 mmm., anal groove desep
sub-parallel, sides slightly diverging posterioriy, not united in
front of zaus; genital groove dlstinct, converging from posterior
mrgin to opposite coxsa IIl.

Stigmal plates small,slightly oval transversely,from 59 by
64 to 66 by 80 mmm.; adbout 47 godlets in 2 t0 3 rows.

Larva, mengorged, psle yellow, translucent, oval; similar in
most characters to nymph bat scutum has furrows leess distinct..
Papitulwn 190 mmm. longts; scutwm 277 mmm. long by 335 mam. wide.
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IXODES ANGUSTUS Neumann

Nymph, unengorged. Capitulum brownish yellow, length 272 mmm.;
basis capituli triangular, width 224 mmm., cornuastrong, pointing slight-
ly outward; ventrally the base bears two large ®8pines projecting latero-
ventrally from the base of the palpi, also a ridge~like tubercle medad
from this spine; palpi of moderate length, rather stout, article I with
the inner angle produced into a short tooth; article II one and one half
times the length of article 11I; hypostome, spatulate, with four rows
of teeth, about 7 teeth to the inner and © to the outer rows.

Scutum brownishy yellow, length 460 mmm., width 464 mmm., great-
ost width at middie, somewhat dlamond shape, sides converging anterior-
ly and posteriorly, tip moderately rounded; scapular angles acute, emarg-
ination shallow; oervical grooves shallow, diverging sligntly and dis-
appearing about middle of length of scutum; lateral carinas strong, run-
ning nearly parallel to margin of scutum from the scapular angies near-
ly to margin benind widest part of shield, curved slightly meded at
posterior end; a few short pale hairs on scutum laterally.

Legs and coxae yellowish of moderate length, tarsi abruptly
narrowed near apex; coxas I with two large spurs on posterior margin,
coxae II to IV with a sub-apical spur diminishing slightly in size
from II to IV; coxae 1I with a slight tubercle at its postero-internal
angle; coxae II and IV with a suggestion of a tubercle similarly placed.

Body oval, yellowish brown, length 960 mmm., width 784 rumm.;
marginal groove deep, running from scutum to end of genital groove
the tip of which runs over margin and is visible ¢on posterior side,
as 1s also the tips of the genital groove; anal groove broasdly oval in
front of anus, posteriorly, sides nearly parallel; sides of genital
groove running nearly parallel from opposite middle of coxse 1 to
opposite coxae III then diverging to margin; a number of short pale
hairs scattered over body.

Stigmal plates, oval of moderate size, goblets medium size
set close together.

Larve unengorged. Capltulum yellow, length 160 mmn,; basis
capituli triangular, 176 rmm., Spine on ventral side as in nymph;
palpi rather short, article I with its inner sngle distinctly pro-
duced; hypostome spatulate, 4 rows of teeth of 6 or 7 teeth each.

Soutum shaped as in nymph but lateral carinse net present;
cervical grooves run about two-thirds of the length of scutum in
form of an arc.

Legs and coxae yellowish, rather stout, coxae I with a mod-
erate spur on its inner posterior angle, coxse II and III with a
trace of a tubercle sub-apically.



Body oval, genital groove visible posteriorly, divergent; anal
groove nearly clogsed in front of anus, sides sub-parallel.

_Hosts. The immature stages of this tick have been collected on
pine squi Trol, wood rat (Neotoma) and chipmunk,

IXODES TEXANUS Banks

Nymph, partially engorged. Capitulum yellowish brown, length
240 mm.; basis capituli, width 224 mmm., dorsal surface triangular,
widened somewhat at base of palpi; cormuadistinct, but snort palpi
broad, slightly rugose, length 224 mmp., article I about 32, article
Il 96 mom,, article III 96 mm., broadest at aplcal end of article II;
outer margin of palpil almost straight,inner margin regularly curved;
ventrally, article I with a broad but pronocunced tooth; ventrsl side
of base with broad tubercle below base of palpi, behind this con-
stricted into & neck, posterior margin rounded; hypostome spatulate
four files of rather large teeth.

Scutum yellowish brown, length 440 mmm., width 464 mmm.,
groatest width at anterior third; scapular angles broadly rounded,
emargination very shallow, sides curved anteri rly, posteriorly
nearly straight to tip whisch is narrowly rounde'dervical grooves con-
verging for a short dist-nce then diverging snd reaching nearly to
posterior border; trace of lateral carinae anteriorly; surface
retioculate, somewhat rugose laterally.

Legs and coxae yeollow, legs rather short and stout; all tarsi
narrowed rather abruptly at tip, tarsi I with a slight hump; leg
1,length, trochanter 80 mm., femur 160 mm., tibia 160 mm., metatarsi
144 mmm., tarsi 256 mmme. Coxa I with a2 distinoct but short tooth
at the imer posterior angle and & slight prominence at the apical
. angle posteriorly, coxae II with a similar tubercle, other coxae
u.namdo

Body brownish yellow, striate, numerous short hailrs; anal
groove narrowly rounded in front of anus, sides nearly parallel;
goenital groove joined opposite space between coxae II and III, near-
ly parallel antericrly, diverging to the rear and meaching the
posterior marging snus, length 96 mmm., width 64 mmm.

Stigmal plates small, nearly cirocular,greatest dlameter 64
mmm.; macula central, goblets few and smll, wide marginal rim.

Llarva, unengorged. Capitulum pale yellow, length. 173 mmm.;
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basis capitull with basal outline nearly rectangular, width 161 mmm.,
posterior dorsal edge nearly straight, no projecting post-lateral
angles, surface slightly rugose, eospeclally just medad of palpal
attachments, neck moderate. Ventrally, basis capituli is long, &ap-
pears slightly rugose, the neck extending well down between coxae I3
a slightdy ridge extends beckward and toward the medium line from near
the base of each palpus, ending at the neck constriction, behind tnis
constriction the neck is slightly widened, broadly rounded posteriorly;
a long, pale hair extends forward from near the base of hypostome;
palpl short and broad, total length about 128 mmm., width 69 mmm.;
articles I and II about equal in length, article I1I1I distinctly narrow-
ed dorsslly, article II broad and thick at base, this and article III
rugose; ventrally,article I is produced into & round blade-~-like edge,
article II is narrowed at base, article IV is rather short,in the shape
of a broadly truncated cone; hypostome slightly spatulate, rather blunt
with four filea of teeth, inner rows with 4 minute teeth each, outer
rows with 5 rather large teeth each, slightly recurved at tips, a few
oxceedingly minute teeth at apex. ‘

Scutum very pale yellowish, translucent, only slightly darker in
color than body; much broader than long,3ll by 365 mmm., another 311
by 360 mmm.; emargination shallow, posterior latédral margins almost
straight to near apex which is rather narrowly rounded; cervical grooves
distinct, slightly oonverging, then diverging posteriorly, the posterior
tips reach nearly to the post=lateral margin of scutum; surface covered
with minutely depressed lines which form irregularly hexagonal areas;
sbout 4 short pale hairs on central area between cervical grooves.

Legs and coxae pale yellowish, translucent, moderately long and
stout; tarsi I rather gradually narrowed at tip, others, especially
III narrowsd more abruptly, one to several pale hairs on each article
of legs; Reg I, length, tarsus 204 mmm., pulvillus 43 mmm., metatarsus
118 mmm., tibia 123 mmm,, formr 123 mmm.; pulvilli almost circular,
the oclaws slender and well separated at attachment. All coxae without
spines, coxae I with a slightly proncunced internal posterior angle,
coxae II rather long, approaching rectangular in shape, the sides be-
ing almost parallel.

Body very pale yellowish, broadly oval, finely striate and with
a2 row of pale hairs extending around the margin, also a divergent row
running from medad of coxae II back nearly to the anterior end of ansal
groove and a few other scattered hairs; the genital groove is moderate-
ly distinct, broad, reaching forward from a point opposite anus nearly
to posterior end of coxae III where a straight transverse portion joins
the lateral sides; amnal groove Jjoining in front of anus Wt this
portion indistinet; the sides slightly curved; anus longer than broad
with a hair on each valve; posterior margin of anus slightly less than

one-fifth of length of body from posterior margin.
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Hosts. larvae and nymphs have been taken on Tacoon, rock
squirrdITT?ny squirrel and armadillo.

GENUS HAEMAPHYSALIS Koch

The larvae and nymph of this genus are characteriged by the
presence of a Y shaped anal groove behind anus, conical palpi, the
base of article II being distincetly produced laterally,eyes absent.
The two North American species are distinguished as follows:

Basis ocapituli rectangular; not produced laterally..leporis-palustris

Basis capituli pentagonel; laterally produced into rather
acute ang1930o0000000000000.oocoooooo-ooo.o-oo00000o.oooooochordgilis

HARMAPHYSALIS LEPORIS-PALUSTRIS Packard

Rymph, unengorged. Capitulum brown, length 201 to 248 mmm.;
basis SEPITULIUM, WIATH 200 mmm., approaching rectangular with width
twice the length, cormuag strongly produced; ventrally, basis capituli
has two distinct backward projeoting teeth at its posterior vorder on
each sides width of palpi, closad,258 to 300 mme., total length 158 to
177 mmm., article 11 96 mmm. long, article 11l 64 mmm. long, article
II rather strongly projected around its base this projection appears
from & dorsal or ventral vieﬁﬁg'slightly up-curved ridge; palpi
rather conlical in outline with an indistinet suture between articles
II and III; article III has, on its ventral side at the edge of the
excavation for article IV, & rather strong broad retrograde tooth;
article II bears along its median edge pectinate bristles and
article III has a single smaller one near the tooth, the immer margin
of article II is produced to & considerable extent out over the
hypostome; hypostome spatulate, rather broad at base, teeth, two rows
on each side about 10 or 11 teeth per row, the teeth gradually get
larger from the apex to the 5th tooth which is quite large, the cnes
basslly from this eme much smaller,running into mere scales at the
base.

Scutum reddish dbrown, length from 402 to 512 mmm., width from
416 to 504 mmm.; oval,usually narrowed at tip but soms are rather
broad; the latter are usuelly slightly broader than long; in unfed
specimens the edge of the body extends beyond the scutum laterally
and interiorly; scapular angles rounded, capitular excavation rather
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deep; cervical grooves deep,fairly broad and extending back two-thirds
to three-~fourths of the length of the scutum; they first converge

then diverge posteriorly, most specimens show a trace of a marginal
groove in the form of an elongate depression opposite the tip of the
cervical groove.

Legs brownish, of moderate size; coxse I with internal angle
produced into a short rounded spur; coxae II to IV each with a spur
on the postericr margin toward the inner edge; the inner side of these
spurs exterd anteriorly reaching the inner margin of the coxae; the
spur on coxae II prominent smd rather broad, the size diminishes on
the posterior coxae; trochanter I has a rather strong triangular bvlade-
like spine dorso~-posteriorly, and a slight tubercle at its distal end,
ventrally; the other trochanters also show minute tubercles similarly
placed; tarsi I narrowed rather abruptly at apex, other tarsi taper-
ing at tips, claws and pads rather small; leg I)length, trochanter
152 mmm,, femur 208 mmm., tibia 192 mm., metatarsus 132 mmm., tarsus
256 mmm.; leg IV length (another tick) trochanter 144 mmm., femur
208 mmm,., tibie 208 mmm., metatarsus 144 mmm,.,, tarsus 240.

Body broadly oval; length 950 to 955 nmm.; width 631 to 739
mmme., widest about the middle; marginal grocve very distinct, com-
pletely cireling the body from the scutum; festoons distinet, grooves
not deep, but color set them off. Ventrally,body with a few small
hairs; anal groove Y-shaped, deep and joines the genital groove Just
above the anus; genital groove deep, narrowly rounded at its anterior
end, which is opposite the space between coxae II1 and IV; postericerly,
diverging to the pcint where it jcins the tips of amal groove, then
bending outwardly even more sharplys; a distinet groove also runs Just
mediclly from the coxae and practically Jjoins anteriorly in the form
of a broadly rounded loop opposite the space between coxae I and II;
this groove is not discernable in engorged specimens. Color, engorged,
dark bluish gray to almost black.

Stigmal Plates transversely oval, slightly flattened posterior-
ly and with a slight dorso~-posterior projection; dimentions of 3
run 80 by 120 mme., 80 by 107 mmm., and 88 by 112 mmm,

Size, unengorged, length({including capitulum) 1.15 t0 1,18 mm.;
width «63 to «74 mm.; engorged, 2.5 by 1.75 mm.

Larva, unengorged. Capitulum smoky brown, length 108 to 160
mum.; cH8IITeral BneatnS rather coarsely roughened dorsally; basis
capituli 126 mmm. wide, with distinct, but blunt cormua, posterior
border somewhat oconcave, sides convex; palpl conical, length 96 mmm.,
article II broad at base and with the outer angle of the base
moderately produced; article II has a distinct tooth at its apex
projecting ventrally; the base bears, ventrally, on each side
toward the postero-lateral maergin, a rather sharp tooth, anterior to
this on the side 0f the base is a slight ridge; hypostome spatulate,
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tip moderately sharp; teeth rather small, two rows on each side, outer
row with 7 and inner with 6 teeth, in addition to a few small ones

aplecally.

Scutum smoky brown, lighter toward center; lengtia 244 to 280 mmm.,
width 287 to 384 mmm., Sospular angles rounded; tip of scutum broadly
rounded, postero-lateral margins very slightly comcave; cervical grooves
rather deep, curving slightly medially, then spreading and extending
back more than two-thirds of the length of the scutum,.

Legs brown, of moderate build; coxae I with posteriop-medial tip
slightly produced and strongly chitinized though rounded; coxae II
witk a broad spine on its posterior border slightly medad from the cemter;
coxae III with a similarly placed, but slightly smeller spine; tarsasl
rather abruptly narrowed some distance from the tip; the claws on this
leg scarcely longer than the oval pulvillus; length of leg I,trochanter
80 mm., femur 128 mm., tibia 112 mmm,., metatarsus 64 mmm., tarsus 80
mm., legs III and IV with tarsus tapering toward point, claws longer
in proportion to pad than in leg I; length, leg Ivjtrochanter 88 mmm.,
ferur 104 mrm., tibia 126 mmm., metatarsus 92 mms., tarsus 160 mmm.

Body smoky brown, broadly oval,festoons distinct)marginal groovey
ggested in unfed specimens;anus circular; no anal groove visible.
Color, engorged, dark brown to black, some specimens with a pink tinge
for soms time after engorgemente.

Sige,unengorged, length (including capitulum) 60 t0 +65 mm.;
width «43 to .47 mm.; engorged, 1.33 by 0.88 mm.

Hosts, Although the adults are essentially rabbit parasites

the larvae and nymphs have been collected on the pine squirrel, and
on a number of birds especially those which are largely ground
frequentl:g. The followlng have been recorded: Quail, meadowlark
(eastern ahd western), bluelay, chapgarel cock, Brewer's blackbird,
jackdaw, thrush, magpie, groove-billed ani, and a species of sparrow.

HAEMAPHYSALIS CHORDEILIS Packsrd

Kymph, unengorged. Capitulum yellowish brown, length (from

tips of cornuay) 201 to 256 mmm., width of base 246 to 267 mmm.,

width across palpi 256 to 288 mmm.; basis capituli with slight cornuag
and conaiderably produced laterally, forming on each side a distinct
angle; ventrally it bears two small teeth at its posterior lateral
angles; hypostome spatulate, teeth,two rows on each side, about 8
teeth in each row, these very small at tip and base; rows set very
close to the median line; palpi, 1568 to 172 mmm, long; article I with
base distinctly produced, forming a slightly up-ourved angle laterally;
articles II and III not distinctly divided, outer conturg being
practically straight; immer edge of article II distino.\;ly produced
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medially at its distal end; ventrally, article III with a distinet
retrograde spine just posterior to the excavaticn,which receives
article 1V; also bearing 4 broad plumcse spines on its imnfer margin.
Scutum yellowish brown, slightly darker at scapular angles,
which are rounded; excavation not wvery deep; scutum length 430 to
502 mmm., width 416 to 502 mmm., outline regular, oval; cervical
grooves deep comparatively straight running back three-fourths of
length of scutum, no lateral grooves or carinase, a few medium sized
punctures scattered over scutum.

Legs yellowish brown,of moderate length and stoutness, coxae
with a spine on the posterior margin toward the immer angle; coxae
I1 and III with a single splne almost at the middle of the length,
but the inner border runs to ths edge 0f the coxae mear the intermal
anterior angle; teeth broader and longer on coxae II than on I and
they diminish in size slightly on coxae III and IV; trochanter I
with a strong, rather sharp spine at its outer posterior angle; tarsi
I tapering rather abruptly, less abrupt in other tarsi; lengthg leg
1, tarsus 113 mmm., metatarsus 67 mmm., tibia 73 mmm., fermur 100 mmm.,
trochanter 67 mmm.; leg IV, tarsus 100 mum., tibia 77 rmm., metatar-
sus 60 mmm., femur 87 mmm., trochanter 60 mmm.; some specimens have
legs decidedly smaller than this, but proportions are practically the
8amoe .«

Body elongate oval, greatest width usually about the middle;
numsrous punctations and a fow minute hairs; marginal groove deep,
oxtending completely sround the body, farthest from the margins
laterally; festoons fairly distinct enphasized by darker oolor slong
grooves; anus rather large; ansal groove deep, Y-shaped and anterior
ends curving outward to meet the genital groove which is pointed at
its anterior end opposite coxas III, and diverges rapidly posteriorly;
coxal groove fairly deep and rounded anteriorly opposite the anterior
end of coxase I1. Color, engorged, dark bluish gray.

Stigmal plates, greatest diameter 168 mmm,, smallest 136 mmm.;
irregularly ovoid with a distinct postero-dorsal projection; macula
small, located toward the ventro-anterior side, surrounding this is a
slightly depressed circular area; plates with 33 to 44 rather large
goblets and these surrounded by small cells, marginal cells sest close
together and somewhat lengthened, in the direction of the diamster of
the plate.

Size, unengorged, length including capitulum 1 t0 4 mm.; width
«65 to +72 mm.; engorged from 2.2 by l.7 mm to 2.7 by 1.8 mm..

Larva, unengorged. Capitulum yellowish brown, length 125 to 140
mrm., basis capituli 152 mmm. wide, laterally produced into sharp angles;
very slight coruna, posterior edge of base slightly concave;ventrally,
base has a distinct tooth on each side near its posterior margin; length
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of palpi 79 to 86 mmm.; basal edge of article II produced into a
moderately prominent ridge; suture between articles II and III scarce-
1y discernable; article III with a small broad retrograte tooth at its
apex,ventrally; width across palpi when closed 158 to 168 mmm.; hypos-
tome spatulate, two rows of teeth on each side, about 7 or 8 teeth per
I'OW.

Scutum dark brown, almost black toward tip; length 232 to 244
mm., width 269 to 290 mmme.; scapular angles rounded, emargination
rather deep, outline very regular, the apex being broadly rounded
cervical grooves rather deep and extend back with alight divergence
just beyond the middle of the scutum.

Legs yellowish brown of moderate size; coxae I with a broad
spur at its inner posterior angle; coxae II with a broad spur on the
posterior border about the middle; coxae III with a similar though
smoller tubercle; tarsi I with & slight hump before the declivity
which tapers to the tip; other tarsi taper more gradually; leg I,
length, pad 84 mmm., tarsdsl76 mmm., metatarsis 96 mmm., tibia 112
mmm,, femur 128 mmm., trochanter 80 mmm.; leg IV, length, pad 50
mm,, tarshsl6s mmm., metatarsis 88 mmm., tibia 112 mmm., femur 120
mmm., trochanter 80 mmm.

Body yellowish brown, ovoid, broadest at posterior third;
fostoons distinet, anus rather large; amal groove indistinot; genital
groove indistinct, broadly rounded at its anterior which is between
coxae III and IV, diverging slightly for half its length then wide-
ly diverging and reaching almost to body margin near the middle of
the second festoon, Color, engorged, slate.

Size, unengorged, length (including capitulum) ©.55 to .57
mm., width 402 to 430 mm.; engorged from l.4 to 08 by 0e6 mm. to
105 by 1l by 0«6 mm,

Hogts. The immature stage, as the adults, are found commonly

on a nufbs¥ of species of birds, imcluding the quail, meadow-lark,
Jjeckdaw, red-winged blackbird, marsh-hawk and domestic turkey.

GENUS DERMACENTOR Koch

The morphology of the immature stages indicated that there
are two rather widely divergent types included in the genus. This
is 8180 in line with adult characters and live histories and indlicates

that the genus should be split. D. venustus,occidentalis, parumspertus

and variabilis in one section and D, albipictus, nigtfolineatus and
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nitens in the other. These divergent types make a characterization

of the genus in its present conception rather difficult.

The principal gensric characters of the immature stages are:
Ansl groove Y shaped behind anus; eyes presen\t; stigmal plates oircu-
lar or oval,in the latter case with a dorso-posterior projection,
with few to many eomparatively large goblets.

Phe nymphs of the species of the genus occurring in the United
States may be distinguished as follows:
1, Basis capituli acutely angular laterally.ccccecesseccecsccccccascseed
2. Basis capitull rounded laterallyececccecsccscsscssccocscsccscccacensesd

. Basis capituli without a sharp spine on the posterior margin,
ventrally.........-...................-........n.....-....variabilis

Basis capituli with such a spine on geither side behirnd base of

palpi...................‘................0.....'....‘.0...0.........3

3. Stigmal plates acutely pointed laterally, with 4 or 5 large
BO0D1ot8eseeoevesosccosessecsrrecscsssssscscssccsncacocces occidentalis

Stigmal plates rounded with seven or more sSmailer goblotSeeececesceed

4. Stigmal plates clrcular or nearly s0. Article II of palpi 3
times as long 8-3 bmad..‘0....IOO..0.00..00.00...OOOOCQoo'Oiovenustus

Stigmal plates oval. Article Il of palpl twice as long as
DIO8Gececcssvssecosssacsesccsscscsnncssccesccssecparumapertus marginatus

5. Hypostome with 6 flles of teseth. Each stigmal plate with 4 or
5 exoeedmly large gObletsooo0000!0000...000..o’ooooo.ol..oonom

Hypostome with 4 files of teeth. Each stigmal plate with at
least 7 gObleta Of 8mBl1or 81Z0ceesecttcccccesotccsscscncnssscncscced

6. Scutum as long as broad, not constricted behind the eyes,
the Posterior tip rather 8CUtBeecsvtscevcrsscc@octans OQW

Scutum broader than long, constricted behind the eyss, the
posterior tlp brosdly roundedsecccesccescececcesccssvssere8lbipictus



DERMACENTOR VARIABILIS Say

Nymph, unengorged. Capitulum yellow, length 287 mmm., to tip
of hypostome wnith aust not quite reach the ends of the palpi; basis
capituli, width 323 mmm,, lateral angles prominent; palpi slender,
total length 215 mmm., article II slightly more than twice the length
of article II1I which is one and one-half times as long as broad;
article II three times as long as broad, article I very short; omne
long hair on inner angle, two on outer and one on inner margin of
article II, 5 hairs on outer margin of article III and several on
the apex of article IV. Ventrally the basis capitull is broadly
rounded behind, with a longer body than in venustus and ogceidentalis,
the lateral angles are rather long and slender; slight tubercles
(not spines as in D. venustus and D. occidentalis) on margin behind
palpi; hypostome spatulate with 4 files of teeth, about 10 teeth each,
teeth very small and scale like toward base, longer and more pointed
toward apex, except on extreme end where there are a few small ones,
the two rows on either side converge toward base and diverge from
median line.

Scutum yellowish brown, reddish brown near eyes which are oval
and not prominent; 552 mmm. in length by 576 mvm. in width, greatest
width at eyes which are much behind middle; cervical grooves fagAly
deep,in the form of regular curves running back to a point opposite
eyes; & slight longitudinal depression occurs latsrally amnd posterior-
ly from end of cervical grooves; a few shallow punctures near posterior
margin opposite ends of cervical grooves, also a few along anterior-
lateral margins in front of eyes; a fow pale hairs on scapular angles
and four or five towerd tip of scutum; seapular angles rounded.

Legs and coxae reddish brown, divergent well separated; coxse
I with & ahort)poatero-internal, rounded spur and a long,blunt,sub-
apiocal spur,ocoxae II and III with a broed,subapical tubercle, coxa
IV unarmed, two hairs on each coxa.

Body reddish brown, finely striate with a few punctures; length
(without capitulum) from 1.00 mm to 1.16 mm.; width, from B.69 to .83
mm,.; marginal groove and festoons distinct; venter reddish brown with
& few pale hairs; gemital groove distinct, divergent posteriorly from
a point opposite coxae III; anus transversely oval, 86 by 75 mmm.,
prominent, 3 short yellow hairs on esch valve; post-anzal groove in-
distinoct, Y-shaped behind anus, festoons distinect. Color, engorged,
slats-gray.

Stigmal plates longitudinally oval with a short, broad posterio-
lateral prolongation, dimentions 139 by 113 mmm.; cells over entire
surface, except narrow margin, these very smll, growing larger toward
aperature where the last concentric row oonsists of about 10 moderate-
ly large cells (goblets); these are much smaller than the goblets on
the stigmal plates of the nymphs of venustus and occidentzlis; about
ten rows of cells at widest point between macula and border, three




8¢ narrowest; macule ares depressed.

Size,length,including capitulum,1,33 to 141 mme; width 869 to
0.77 mm.; engorged, 3.5 by 2 by 1 mm. t0 4 by 3 by 2 mm.

lerva similar to nymph in important characters. Capitulum

yollowish, length 115 to 143 mmm.; palpl rather long and slender;
length 100 to 115; hypostoms, spatulate, with 4 files of teeth.

Legs and coxae yellow, of moderate size.

Scutum yellowish, length 251 to 273 width 273 to 358 .mm.

Body yellowish, ovoid; length 57 mme t0 6 mm., width .35
mm. t0 +43 mm. greatest width just behind coxae III. Color engorged
dull gray.

Size, length including capitulum .69 mm. to .74 mm., width,
¢35 mm. t0 .43 mm.

Hosts. No larvae of this species have been collected in nature;
nymphs have been taken on fox squirrel and swamp rabbit,

DERMACENTOR OCCIDENTALIS Neumann

Nymph, unengorged. Cespitulum brown, length 275 to 358 mmm.;

basis capitull nearly triangular,lateral anglesacute and rather long,
width to extreme angles 287 to 308 mmm.; palpi 201 mmm. long, rather
slender; article I slightly prominent at inner corner, ventrally;
article Il broadest apically, one amd three fourths times longer than
article I1I; a pale hair on inner mergin of article II and two toward
outer mergin; article I1I widest apically with three hairs on immer
margin; article 1V not prominent, small in diameter and deeply set in
article I111; several bristles on its apex; hypostome and pzlpil about
equal in length; hypostome broadly rounded at tip with four rows of
teeth, these more angular forward and rounded omn basal portion, basal-
ly rows diverge from center and become smsller; about 12 teeth in
outer and 10 in inner row. Ventrally, basis cepituli rounded on
postero-ventral mergin, with a prominent blunt tooth on each side near
the margin, these teeth as broad as the externmal spurs on coxse I btut
somewhat shorter.

Legs and coxae brown, moderately long and strong, a few yellow
hairs on each segment; coxae I with two spurs on the posterior marging
the inner distinet but rather short, the outer stout and rather long,
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set about the middle of the pesterior margin; coxae II with a short,
broad, subapical gpur,shorter than corresponding spur on coxae I;

coxae III with a still shorter and broader apical spur; cocxae IV round-
ed, unarmed.

Scutum 474 to 502 mmm. long by 545 to 574 mm, wide, greatest
width at eyes which are large and oval; scutum red around eyes, reddish
yellow on scapular angles, pale yellow toward tip; scapular angles
bluntly rounded, emargination shallow, scutum breadly rounded benind,
outline regular, except a slight constriction anterior of eyes and
another opposite posterior ends of cervical grooves; cervical grooves
deep antericrly, disappearing & short distance from mergin posteriorly,
in form of regular curves, nearest together at the anterior third of
their length.

Body: Abdomen dorsally brownish yellow, striate; size from .99
m, long by 7 mme wide to l.11 mm. long by 80 mm. wide; marginal
grooves shallow, running from near eyes to seccnd festoon groove;
accessory grooves fairly distinct, running from near tip of shield to
third festoon groove; poster-medizn groowe distinet, broad, beginning
further behind scutum than accessory grooves and running to festoons,
festoons fairly prominent. Color, engorged, steel graye.

Stigmsl plates 966 mmmn. by 756 mmm. conical with base rounded,
apex pointing dorsally; macula vegtro-anteriorly from center; about
54 cells (four rows in widest and one in narrowest place between macula
and margin, four large goblets around macula; plates located a con-
siderable distance behind coxae IV.

Size, unengorged (including ocapitulum) 1.13 mm. long hy .63
mm, wide to l.41 mm, long by .80 mm. wide; engorged 2.98 mm. long by
201 mm, wide 4y 1l.14 mm. thick to 3.10 by 2.16 by 1l.11 mm.

Larva, unengorged, similar in most important respects to nymph.

Capitulum reddish brown, length 129 to 143 mmm,; basis cspituli,
width 158 mmm.; palpi, length 717 to 861 mmm.

Legs and e¢oxse yellowish, of moderate size.
Scutum, reddish brown, length 230 mmm,, width 330 to 344 mmm.

Body reddish brown, ovoid, 511 to 513 mmm. long by 402 to 459
mom, wide.

ize,length (.inoluding capitulum) 631 to 653 mmm., width as given
under body.

Hosts. Little 1s known of the host of the immature stages; they
probably engorge dm small, wild rodents. Experimentally they have been



reared on guines pigs, rabbits and cattle.

DERMACERTER VENUSTUS Banks

Nymph, unengorged. Oapitulum reddish trown, angles and spines

darker; length 258 to 311 mm, basig capituli, width 316 to 348 mmm.,
nearly triangular, lateral angles prominent and sharp; posterior-margin
projected backward into a blade~like edge or flange; palpi rather long
and slender, totel length dorsally, 215 to 258 mmm,; length(along imner
margin) srticle II 155 mmm., article III 70 mmm.; ventrally, article I
bears a long bristle which extends forward from the inner margin of the
article; article IV small, subconical, set in the tuncate end of the
article III; it bears several bristle-like hairs; basis capituli with
a broad blunt tooth on its posterior margin, on each sides opposite

the intermel angle of ocoxae I; the posterior margin between these

teeth is slightly convex; hypostome rzther blunt apically, narrowed
toward the base; with two files of teeth on each side; teeth largest
toward tip smaller and scale-like toward base, where they gradually
disappear; about 11 teeth in each row,

Soutum reddish brown, darkest near eyes and along posterior border
531 mmm. long by 495 mmm. wide to 560 by 567 mmm., widest at eyes which
are somewhat behind middle, eyes oval, distinct; shield broadly rounded
behind, postero-lateral borders slightly concave, concavity opposite
beginning of marginal groove on body; three or four moderate sized
punotures medad of eyes and several along the borders, from the eyes
to scapulae; 8capulae rounded, not very broad; cervical grooves deep
anteriorly and extending back t0 opposite posterior end of eyes, these
form fairly perfect arcos, nearest together slightly in front of their
middle where they are slightly angular.

Coxae and legs, reddish brown, coxae I with two posterior spurs,
inner rather short and broad, the apical one more than twice as long
and bluntly pointed; coxae II with a small but distinot apical tooth
and coxse IV with a very ninute one; all coxae with two hairs, one
near the cenper at basal third and the other near leg attachment on
posterior border.

Body, reddish brown, length 1.05 to 1,15 mm., (not including
capitulum), width 0.65 to 0.84 mm., peiiowisi—brown; marginal furrows
distinot, running from shield to festoons which are distinct and
traceable around posterior margin; posterior sub-median groove fair-
ly distinct, same for accessory grooves which begin farther forward
than posterior median; scattered short yellow halrs on body; coecal
system usually plainly wvisible ss brownish black bands; anus nearly
cirocular 86¥ mrra, long by 91 mmm, wide; four hairs on esch valve;
genital grooves distinct, running to opposite leg III; anal groove



not very distinct; festoons clearly marked; a few short pale hairs
scattered over venter. (Color when engorged dark bluish gray.

Stigmal plates rather large, 129 by 123 mmm., the greatest
dismeter at right angles to body exis; nearly circular with a slight
flattening along the antero-internal margin end a slight prominence
on the external side; with eight large goblets near macula, usually
gix or seven in oval arrangement around opening which is small and
oval and one smaller goblet toward expernal margin; macula slightly
antero-ventrally from center; about 112 small cells on plate, close
together. Stigmal plates of a nymph from Riverside, Oregon, measured
113 by 102 mmm. This plate as woell as several others showed seven
or eight large goblets. These plates have little or no flattening
on antero-internal border and have a distinct prominence on the
outer side.

Size, unengorged, length (including capitulum] 1,36 to 1.54
mn., width 0.65 to 0.8 mm.; engorged, from 3 by 2.1 by 1.3 mm, to
4.8 by 3.3 by 2 mm.

Larva. Capitulum yellow, aversge length, 139 mmm, basis
capitull average width 169 mm. ; broadly triangular, lateral argles
acute; palpi shorter in proportion than in the nymph, aversge length
99 mm.; hypostome spatulate 4 files of teeth, 7 to & teeth each.

Scutum yellow, average length 241 mmm,,average width 350 mm,
shape similar to that of the nymph, cervical groove deep and reach
nearly to posterior border.

Logs and coxae yellow or moderate size, all tarsi, especially
tarei I, rather abruptly narrowed near tip; leg I leng th, trochanter
56 mmm,, femur 126 mmmn., tibia 128, metatarsus 99 M. , tarsus
20 mm.; coxae I with a single heavy spur on its inner posterior
angle, a slight tuberecle at apex posteriorly, coxase II and III
with a bread tubercle subapically) smellest on coxae III,

Body, pele yellow, ovate broadest at posterior fourth, marginal
and festoon grooves distinct anus small. Color,engorged, slate-blus.

Size,average lemgth (incluiing cepitulum) 688 mmm. average
width 429 mm,; engorged, average length 1.36 mm., average width .83
m., average thickness .60 mm.

Hosts., The ilmmature stages of this tick are to be found on all

small rodents in the region where the species is abundant. They have
been taken on seventeen differsnt species ranging from small meadow
mice to the woodchuck snd snowshoe rabbit. Ground squirrels are
probadly the most important host.



DERMACENTOR PARUMAPERTUS VAR. MARGINATUS Banks

Rymph, pnengorgode Capitulum light reddish brown, lateral and
posterior flange darker; length 193 mmm., basis capitull with lateral
angles prominent, but obtusely rounded; width 316 mmm.; palpl moderate-
ly stout, length (along inner margin) article II 113 mmm,., article III
80 mmm., extreme length of palpi {along outer margin) 209 mmm,., article
I of moderate length on ventral side. Vemtrally, basis capitull rather
heavy, latoral angles sharp but not long; two short spines a short
distance from margin, below and intermally from base of palpl hypostome
lanceolats with four rows of teeth, slightly diverging posteriorly from
madian linej basal teeth veory minute, about twelve in ocuter rows and
nine in inner ones.

dark reddish brown, slightly breader than iong, 596 by
67 mmm.§ greatest width at eyes which are alightly behind middles, eyes
oval, prominent; scapul er sngles wroadly rounded, emargimation moderate;
corvical grooves rather deep amteriorly, extending backwardwith a
sl ight curve about one hal £ length of soutum where they become broader
and shallow, thus forming a broad depression running nearly to mmrgin
of soutun; the lateral portion of the shield very convex, this convexe
ity running practically to posterior margin, a fow distinct punctures,
on median portion, others extending along border from eyes to seapular
engles, a few short pale hairs scattered over scutum usnelly corresponds-
ing to punctures.

Legs gnd coxne reddlsh brown, coxse I short with a large sube
aplcal,posterior spine and a slight trace of a rounded spine on posterior
internal angle; coxse II, III and IV with distinct subapical spines,
largest on coxae 11 and smllest on coxae IV; a pale halr on each coxa
posteriorlys all coxne much ocut out at interior apical margin whore
trochanters articulate.

Body 1.04 mme. long by .66 mme wide, widest Just behind eyes;
another had a length of 1,01 mn. and a width of 62 rmme.; genital grooves
distinot converging anteriorly to a point about opposite coxae IIX,
where they nearly meet.

Stigmal plates transvorsely ovate, the smaller end pointing
posterg-dorsally; rather aemall, with a wide marging about 36 to 40
snmell cells, four rows at widest point, the cell in the ocuter row larger
along the ventral side of the plate; about seven large goblets around
the sperature which is emall, these large goblets vary somewhat in
glze, the largest being about 14 mmm. in diameter; they have distinct
central openings, greatest diasmeter of the stigmal plate 913 mmm, width
80 mmm, Another plate measured 86 mme. by 96 mmm. and dhowed seven



“32-

large goblets.

Size, unengorged (including capitulum) 1.23 by 79 mm. to
1,19 by «62 mm,; engorged 3 by 21 by 1,2 mm. to 3.9 by 2.8 by 1.6 rm.
Color when engorged slate to aslmost black.

Larva unengorged. (Capitulum brownish yellow, length 144 to
168 mm., basis capitull, width 158 %0 165 mmm,, broadly triangular,
lateral angles acute; palpi modérately atout,length 96 to 100 mmm.;
oapitulum spatulate with four rows of small teeth, about 4 teeth per
row with 3 or 4 scale like ones at the base,

Sgutum, brownish yellow, length 251 to 280 mmm, width 330 to
368 mmm, shape much as in nymph; cervical grooves as in nymph.

Legs and coxee, dark yellowish, of moderate size; all tarsi
tapering towards tip, I rather abruptly; coxse I with a small tubercle
at its inner posterior angle. Coxse II and III with a similarly
placed though smaller tubercle, each of the coxae have a minute sub-
apical tubercle also.

Body, pale yellowish, ovate, length 592 t0 624 mmm., width
445 to 504 mmm., greatest width at posterior third; marginal grooves
distinot close to margin; festooms sharply defined; amus transversely
over 334 by 400 mmm.; ventral groove indistinct, Color, engorged,
dark graye.

8ize length (including capitulum) 069 to 0.88 mm.; engorged
1,3 by 0.8 by 0«7 t0 145 by 0.9 by 0.8 nm,

Hosts. Very few immature stages have been collected but it

appears that rabbits (cotton tails and jack rabbits) are their normal
hosts as with the adults, BExperimentally they have been reared on
fox squirrel, guinea plg and bovines 23 well as on rabbits,

DERMACENTOR ALBIPICTUS FPackard

Bymph, unengorged. Capitulum translucent yellow, edges darker;

length 263 mm.;%dapituli 273 mmm. wide, very thick, approaching
rectangular in shape, slight latersl angles, which are broadly rounded,
formed by the posteroelateral flange; this extended edge or flange not
noticeable along median portion of base; the basal edgs slightly concave,
well separated from the neck which is depressed below the body of the
basis capitull; hypostome and palpl about equal in length; palpi rather
short ed heavy; length of palpi about 150 mmm.; article I slightly
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visibled dorsally on outside, article II with a raised body and narrow-
ed neck at base; length 85 mmm., length of article III 70 mmm,., width
of each palpus 96 mm,, ventrally,article I of the palpi is long and
with a slight prominence at the intemal distal corner; article II
with a slight edge separating the raised distal portion from constrict-
ed basal portion; article II rather broad; article III short,along
internal mergin,and truncated; article IV truncate conicgl, fairly
prominent, bending ventrally; a number of hairs around the apical por-
tion; cheliceral sheaths rather btroad, finely roughened on dorsal
surface nearly to base. Ventreally,the capitulum is yellow, base rather
long, median portion convex, neck rather long, rounded at attachment

to body; postero~ventral edge broadly rounded with a slight carina
which is strongest at sides; in the center the edge is not strongly
divided from the neck; sides diverglng graduzlly to base of palpi;
hypostoms slightly spatulate, with 4 rows of teeth, the inner rows

with 6 and outer with 7 teeth; rows diverge from the median line and
the 2 rows on each side converge, the teeth become very small basally.

Scutum pale yellow to brownish yellow; length 531 mmm, width
586 mmm., greatest width at eyes vhich are not prominent; emargina-
tion moderate, scapular angles rether broadly rounded; cervical grooves
distinct anteriorly, not deep, curving inward then diverging and
gradually broading and becoming shallow, so as not to be traceable
behind eyes, & broad depressed area, extends from ends of grooves
proper to postero-lateral margin of scutum; posterior emd of scutum
" rether narrowly rounded, regular in outline; a few short pale hairs
on scutum, also a few shallow puncturss.

Logs and coxae pale yellow to yellow brown, coxae rather broad,
woll separated, coxae I with & stout, rather short subapical spur, and
a8 broad, slightly raised keel at its postero-internal angle; coxae 1I,
‘III and IV with very small subapical spur. Legs rather long and moderate-
ly stout; tarsi II, I1I and IV oconstricted scmewhat at false segment;
log I with ovel pulvillus, length of pad 91 mmm., entire pulvillus
length 139 mmm.; greatest lemgth of tarsus I 257 mmm., metatarsus I 161
mm., tibia I 111 mmm,., greatest width of tarsus I 107 mmr.; a few hairs
on each joint of legs, more numercus on ventral sides of tarsi.

Body reddish yellow, elongate oval, proportion=tely longer than
in any other Dermacentor; from 1,25 mm. long by 55 mm. wide to 1.50
mm. long by .67 mm. wide; marglnal groove indistinct though traceable,
festoons visible but not pronowmed; acessory grooves diverge from near
shield to festoons; pecst-median groove indistinot, beginning some
distajee behind tip of scutum; a few hairs on the body, rather more
numerous on the lateral edges. Ventrally, genital groove distinct,
converging anteriorly to a pocint opposite the space between coxae III
and IV where the sides meet; anus transversely oval about 86 by 107 rmmm.;
post-anal groove indistinet; festoons visible but not prominent; a few
scattered pale hairs. Coclor when engorged almost white to bluish gray.
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. Stigmsl plates broadly oval, greatest diameter antero-ventral-
ly by dorso-posteriorly. One nymph has a left plate which measures

139 by 118 mmm. with 7 large goblets arranged in an approximate circle
about the center; the right plate has 11 goblets and messure 145 by

118 mmm,; the largest goblets on the right plate are 21 mm. in diameter,
the largest on the left plate 27 mmme; apertures in goblets distinct;

macula slightly oval, located just antero-ventrally from center of

plate. Another nymph hes the right stigmsl plate 182 by 145 mmm. with
9 large goblets, 2 rows in one place at posterior side; greatest
diameter of plate parallel with body axis; macula antero-ventrally

from center. A third nymph has & right stigmal plate 182 x 155 mmm.

with 14 large goblets; aperture located ventro-anteriorally from center;
greatést diameter ventro-posteriorly by dorso-anteriorly the left plate
measured 182 x 145 mmm. and has 12 or 13 goblets, greatest diameter

as on left plate. In & furth nymph the left plate measures 214 by

230 mmm, and showed 20 goblets, 3 deep from margin in some place; the
right plate on this nymph shows 16 goblets, size of plate about the
szme as left. Still another nymph has a left plate measuring 150 by
1682 mmm, with 14 goblets, the largest being 21 mmm. in dizmster.

Size, unengorged (including capitulum) 1l.44 mm, long by .55 mm.
wide to 1.61 mm., long by .67 wide; engorged, 5.4 mm. long by 3.9 mm.
wide by 1.5 mm. thick to 2.8 by 1.7 by «9 mm. 4 thickness of 1.9 mm,.
has by noted in some individusals.

larva, unengorged. Capitulum pale yellow, length 112 mmm.;

basis capituli width 128 mmm., approaching rectangular with practicsl-
ly no lateral projection, posterior edge straight. Ventrally basis
capltull rounded along its posterior border, without teeth. Palpi
short and broad, articles II and III about egual in length, article
1¥ cylindrical bending ventrally about 33.3 mmm. in length by 16.6
mm. widejhypostome short)broadly spatulate, 4 rows of small teeth,
about 5 or 6 teeth per row,.

Scutum yellowish, reticulated, length 248 mmm,, width 382 mmm.,
greatest width in middle, scapular angles rounded, emargination broad
and moderately deep; cervical grooves broad and extending back half
the length of the scutum; sides anteriorly slightly convex diverging
rapidly posteriorly; posterioer margin brozdly and evenly rounded.

Logs and coxae yellow, of moderate size, all tarsil tapering
at tips; pulvilll broad; coxae I with a slightly prominent postero-
internal angle; coxae II and III with a minute tubercle subapically
on the pdsterior border; length, leg I, tarsus 224 mmm., metatarsus
96 mmm., tibiz 112 mmum., femur 126 mmm., trochanter 96 mmm.; several
yellow hairs on each of leg joints,

Body oval, striate, brownish yellow, length 576 wmm., width
416 mmm,, greatest width slightly behind middle, dorsum convex without
grooves except marginal which is pronounced, running from scutum =round
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posterior margin; anus slightly oval transversely; post-anal groove
indistinet, genital grooves converge from posterior margin to slight-
in front of anus where they fade out; a few yellow hairs scattered over
body. Color, unemgorged, gray,tho many are whitish or pinkish.

Size, length 672 mm., width 416 mmm.

Hostg, 8Since this species remains on one host for its entire

development, the hosts of the immature stages mist be the same as those
of the adults., The species has beern found most esbundantly and in all
stages on horses, cattle, and elk. 7The moose, deer and beaver have also
been recorded as hosts, Experimentally the larvae and nymphs have been
engorged on guinea pigs, and rabbdbits.

DERMACENTOR NIGROLINEATUS Packard

Nymph, unengorged. Capitulum yellow, edges darker; length from
263 to 273 mmm.; basis capituli width 268 to 278 mmm. sub-reotangular,
lateral sides rounded posterior and poatero-lateral edge with a con-
siderable flange, posterior edge slightly concave; length of palpi along
inner margin 150 mmm., article II 85.8 mmm., article II1 53.6 mmm.; width
of each palpus from 85 to 96 mmm.; article I of palpi distinct ventrally,
article 1V sub-conical with several hairs on its sides and apex. Yen-
trally, basis capitull with a convex central portion which is bounded
quite definitely posteriorly where the base is constricted into a short
neck; this convex area is less distinctly defined anteriorly, the declivity
to the base of the hypostome being gradusl though considerable; no arma-
ture ventrally; hypostome slightly spatulate, with two rows of rather
strong, backward projecting teeth on esch side, about ten teeth in the
outer and eight in the inner rows; basally these teeth gradually become
smaller and the rows diverge slightly from tne median line.

Scutun from 474 mnm. long by 445 mmm. wide to 617 mmm. long by
65617 mmme. wide; pale yellow; eyes paler than scutum, projecting slightly
beyond edge; posterior margln of scutum much as in the adult female;
the posterior end rather acutely rounded, the posterior lateral margins
are almost perfect arcs behind the eyes; scapular angles moderately
broad, gradually rounded into emargination which is not deep; cervical
grooves shallow, in form of regular curves extending back to a point
opposite the anterior end of the eyes; & few short pale hairs a long antero-
lateral margin, and on postero-central portion.

Legs and coxee yellowish brown; length of tarsi I 220 mmm.; length
of metatarsi I 113 mmm.; tarsi I very broad, other segments rather so;
tarsi II, III and IV less broad and more gradually narrowed at tips, though
all end rather sbruptly; coxae I bearing two spines the inner short and
rounded; the outer which is at about the middle of the posterior border
of the coxa is stout, rather more pointed and of comsiderable length;
coxze Il with a medium sized subapiocel spine; coxae III with s distinct
though broad and short subspical spine; ocoxae IV with & smmll subapical
tubercle; pulvilli small, oval; claws short; a number of hairs om all
segments of legs; trochanter I with a moderately sharp, dorso-posterior,

subegpical blade.
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‘ Body elongate oval; usually widest opposite the tip of the
scutum; length (not including capitulum) 1.15 mm., width .69 mm.;
the postero-lateral margins have s tendemcy to roll upward in the
region of the stigmal plates; postero-median grooves fairly distinct
and broad, beginning one-third of the distance from tip of scutum to
posterior end of body; accessory grooves distinct, beginning near
posterior end of scutum and diverging slightly backward; marginal
grooves and festoons scarcely visible; many pale hairs on body,
thickest and longest on lateral margins near stigmal plates. Ventral-
ly, festoons indistinct, genital grooves converging antericrly where
they meet opposite coxae 1I1I; anal grooves net very distinet; anus
transversely oval about 97 by 75 mmm., {not including marginal rim},
a considerable amount of pale hair as on dorsum. ‘Jhen engerged color
varies from slmost wnite to slate, sides are often sub-parallel, great-
est width at anterior end about opposite space between coxae II and III.

Stigmal plates irregularly oval, the greatest diameter usually
with the axis of the body; somewhat flattened on the postericr end;
margin moderately wide; plate projecting slightly from body; size of
plates from 193 by 161 mmm. to 204 by 171 mmm.; each plate with from
8 to 12 large goblets (smaller than in D. Ritens) set close together
around macula; area not esovered with goblets, filled with small cells;
largest goblets about 37 mm. in diameter; the apertures in some of
these, about 16 mmm. in diameter.

Size, unengorged, length ({including capitulum) abeout 1.4 mm.,
width about .7 mm. Engorged 3.45 by 3.28 by 2 mme. to 3.95 by 3.72
by 2.27 mm,

larva, unengorged. Capitulum yellowish brown, length 130 mnm,
width 130 mmm. shape as in nyrph; palpi length 72 mmm.; hypostome
spatulate with 4 rows of teeth,.

Body yellowish brown, length 576 mmm. width 480 mmm., greatest
width at posterior third; marginal grooves and festoons fairly distinect,
a few rather long hairs scattered over body; anus nearly circular 40 mmm.
in diametsr,

Scutum yellowish brown, length 272 rmme. width 352 mmm., greatest
width about middle; sides anteriorly curved, pestericrly slightly convex;
tip broadly rounded; scapular angle broadly rounded; cervical grooves as
in nymph,.

Legs and ccxae brownish yellow; tarsl 1 rather abruptly narrowed
at tip, others tapered; coxae unarmed.

Hosts. The immature stages have the same hosts as the adults

since this species does not leave the animsls to molt. Thg occur
cormenly on the cattle and deer, occasionally on horses.
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DERMACENTOR FITENS Neumann

Rymph, unengorged. Capitulum pale yellow, except posterior
edge which is reddish, length to tip of hypostome, 287 to 369 mmm,,
baais capituli rectangular; no lateral angles; basal edge not flanged;
posterior edge simost straight siight convex in middle, lateral corners
rounded, width 265 to 354 mmm.; palpi rather short, 316 mmm. ( along
outer edge); shape somewhat as in the adult; article II 107 mmum, in
length (along internsl border); article III 69.8 mmm. long; article IV
distinctly inclined ventrally; venmtrzlly, articles appear cylindrical,
article I wedge shaped with narrow angle medially; article III made
very short by large excavation to receive article IV which is sub-conicalj;
ventrally, the capitulum is pale yellow, basis capituli rectangular with
broadly rounded posterior edge; no spines; hypostome slightly capulate
with three rows of teeth on elither side, inner row with 12, middle with
12 and outer with 13 teeth, the three rws econverging basally where the
teeth are very minute and scale-like; the three rows on each side diverge
from center line,

Scutum yellowish, length 517 to 589 mmm., greatest width 603 to
689 mmm, 8t eyes; eyes small, slightly in front of middle; shield narrow~-
ly rounded behind; scapulae broadly pointed anteriorly, emargination
rather deep; cervical grooves short, not reaching to antericor emnds of
eyes, slightly convergent posteriorly; scutum usually broadly depressed
from posterior ends of cervical grooves to posterior margin; a few
scattered punctures and yellow hairs,

Coxase and legs, pale yellow, margins of coxae and spurs slight-
ly reddish; all coxae rather narrow; coxase I with a medium sized, blunt
spur subaplcally and a slightly raised, rounded prominence near the
postero-internal angle; coxae II, III and IV with a distinct subapical
spur diminishing in size on the posterior coxae; leg I, length along
dorsel side, pulvillus (pad only) 80 mmm., tarsus 241 mmm. metatarsus
150 mmm., tibia 182 mmm., femur 182 mm.

Body light reddish brown, length from 95 mm. to 1.13 mm. width
from .74 mm. t0 90 mme; the lateral margins of the body behind the
scutum usually roll upward; leaving the central portion mueh depressed;
the accessory grooves appear as broad depressions reaching nearly to
scutum; the posteriory median and marginal grooves are seldom dis-
tinguishable;festoons very indistinct, some being indistinguishable;
body surface finely striate and with scattered punctures. Venter, pale
yellow anteriorly, darker posteriorly and at posterior end reddish
brown; genital groove distinct but somewhat interrupted back of coxae
IV; anteriorly genital groove is rounded, the sides meeting opposite
posterior angle of coxae III; anus transversely oval, 102 by 113 mmm,;
three hairs on each valve; considerable hair posteriorly especially
around spiracles, where it is longest and formsa fringe arcund the

spiracles; color when engorged dark gray.
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. Stigmal plates opposite znus, breadly oval, the largest diameter
antero-dorsally by postero-ventrally; the mzrgin is rather wide and
slightly raised; plates bezr three to four large goblets which are
distinetly convex on the surface, these are surrcunded by many small
cells placed close together. One stigmal plate measuring 247 by 182
mmm. has three large goblets, the largest §0 mmm. in diameter, with z
aperture (in goblet) 21 mmm. in diameter; the other plate on this
specimen has tnree goblets. Another tick has three goblets on each
plate; one of these plates measuring 225 by 203 mmm., bears 3 goblets;
another measuring 275 by 225 mmm., bas four. Still another tick nas
four goblets on each plate, tha largest gotlet measuring 75 mmm. and
the largest aperture 18 mmm.; this plete measured 236 by 204 mmm.

Size, unengorged, length ( including capitulum) 1.33 mm., width
0.9 mm.; engorged, 2.9 by 1.8 by 1 mm. to 3.5 by 2.2 by 1.3 mm,

larva, unengorged. Capitulum reddish brown, lengti 132 to 205

mom.; basis eapituli, 143 to 158 mm. wide, short-posterior margin near-
ly straight, no cornua, laterally rounded, sides not prominent. Palpi
yellowish, rather stout, length on lateral margm dorsally 100 to 115
mm., article I very short, article II nearly 1% times the length of
article I1I, article IV extended amtero-~ventrally; hypostome spatulate,
with two rows of teeth of about 8 or 9 teeth per row, these very small
basally. Ventrally, base is broad and without prominences, posterior
border rounded.

Scutum brownish yellow, length 273 to 308 mmm., width 366 to
387 mmm., e, widest slightly behind middle; sides anteriorly distinctly
convex, posteriorly, slightly concave; scapular angles rounded, emargina.-
tion moderate; cervical grooves moderately strong, extending back slight-
ly behind middle of scutum.

Legs snd coxae yellowish brown, moderate in size, pulvilli rather
broad, all tarsi tapering at tips; coxae I with a very short, broad
spur on its internal posterior margin, coxae II and III with a distinct
subapical tubercle; length, leg I, tarsus 192 mmm., metatarsus 112 mmm.,
tibia 128 mmm,., femur 136 mmm.

Body brownish yellow, ovoid, length (not including capitulum)
720 mum., width 464 mmm., greatest width at posterior third; marginal
groove rather distinot, extending from scutum around posterior border;
festoons well marked; anus transversely oval, 40 by 53 mm. Color,
engorged, steel gray.

Size, length (including cepitulum) 682 to 736 mmm., width 459 to
474 yamm

Hosts. 8ince this species molts on the host the lmmeture stages

are to be found on the same hosts as the adults. Ccllections have been
made from horse, mule, ass, goat, and cattle. They usually occur within
the outer ear.
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GENUS MARGAROPUS Karsch

There is, in the United States, but a single species of this
genus, the Texas fever tick M. annulatus. The nymph is easily recog-
nized by the short, bead-like palpi, the very short hypostome and the
constriction of the body benind the posterior legs. The larvae are
more easily confused with other forms, but palpal characters, short

hypostome, and the shape of the scutum serve to differentiate them,
MARGAROPUS ANHULATUS Say

Nymph, unengorged. Gapitulum yellowish, length 230 to 287 mum.,
basis ¢dpituli, width 973 to 448, very short in comparison witna width,
posterior margin straight, a trace of cornua, laterally produced into
a rather acute angle on each side, ventrally, this angle is ridged along
its center this ridge extending medad for some distance on the base, out-
line of basis ocapituli similar ventral and dorsally; palpi very shcert,
length 108 to 115 mm., article I very snort, inconspicuous, article II
72 mm. long, with a ridge along its base, running from the inner dorsal
margin to the inner ventral margin most developed ventrally and approaci-
ing the middle of the length of the segment, article III much sherter
than article II with & similar ridge; article IV snort, conical, broad
at base; a fow snort hairs on each segment; hypostome short, broadly
spatulate, broad at tip with 6 rows of 6 to 8 teeth each.

Scutum yellow, length 430 to 432 rmmm.; width 430 to 432 mmm.,
greatest width at eyes which are slightly in front of mlddle, emargina-
tion rather deep, Scapular angles very broad at base, rounded at apex;
sides, anterior of eyes, converging ohlv slightly toward scapulae,
posteriorly nearly straight, apex narrowly rounded, cervical grooves re-
presented by a broad shallow depressicn running from antericr end to
postero~-lateral margin; lateral portioms of scutum slightly raised.

Legs and coxse yellowish; legs short, leg I, length,trechanter
112 mmm., femur 120 mmm., tibia 104 mmm., metatarsus 96 mmm., tarsus
176 mmm.; tarsi rather abruptly narrowed near end; pulvilli broad at
ocontact base; coxae I to IV each with a broad subapical flattened
tubercle.

Body brownish yellow, semi-translucent elongate oval with a dis-
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tinet lateral constriction behind coxae 1IV; festoons moderately dis-
tinet; anal groove Y shaped bshind anug, short posteriorly; anus near-~
ly circular, diameter 72 mmm. a few short hairs on both sides. Color,
engorged, grayish blue.

Stigmal plates nearly circular, slightly longer dorso-ventrally,
dimentions 128 by 118 mmm.; margin slightly raised, macula slightly
anterio~ventrally from center, about 15 moderate sized goblets.

Size unengorged 1.11 by 0.55 mm to 1.5 by 0.6 mm..; engorged, about
2 by 2.8 by 0.8 mm.

Larva, mmengorged. Capitulum reddish brown, length 115 to 136

mmm., basis capituli 129 to 156 mm wide, approaching rectangular in out-
line tho sides are slightly produced laterally into a broad ,rounded

angle. Cornua but a tracej ventrally base is rounded on its posterior
border; palpi short and rather broasd, length 72 to 100 mmm, usually shorter
than hypostome, article 1l slightly longer than article III, article IV
minute with several long apical hairs, hypustome broadly spatulate with

4 files of teeth, 5 teeth per row, chilicerae often extended beyond end

of hypostome.

Soutum reddish btrown, length 280 to 301 mmm. width 330 to 358 mrum.,
groatest width at eyes which are about at middle; scapular angles broad,
emargination rather deep; sides anteriorly and posteriorly convex,
broadly rounded; cervical grooves deep and short, convergmg and extend-
ing back one-~-fifth of the length of scutum.

Legs and coxae yellowish brown, of moderate length and size; all
tarsi tapering rather gradually at tip; pulvilli large, claws small and
slender, coxae I with 2 broad but short tooth on its inner posterior
angle; coxase II and III unarmed.

Body pale yellow, translucent, greatest width slightly behind middle;
festoons indistinct and other grooves ill defined. Color, engorged,
light yellowish gray,

Size, unengorged, (including capitulum) 488 by 395 mmm. to 574 by
430 mmm., engorged, about 1.5 dy 0.75 mm,

Hosts. Since this species passes its molts on the hosts the im-

mature stages.are found on the animals &8 well as the adult) They have
been collected on cattle, horses, deer, hogs, and collared peccaries.

GENUS RHIPICEPHL LUS Koch

This genus 18 characterized in the immaturs stages by the scutum
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boing shaped like an arch Key, 1.e. the greztest width near the apical
end and the sides converging to the scapular mgles, also by the pen-
tagonal shape of the basis capituli. This 1s somewhat like that of
Margaropus but in that genus the palpi and hypostome are much shorters
The only representative of this genus in the United States is

the brown dog-tick, R. sanguineus.

RHIPICEPHALUS SANGUINEUS Latreille

Nymph. Cepitulum yellowish brown, length to tip of hypostome

224 mmm.; basis capitull somewhat hexagonal in outline, width 320 mm.,
laterally produced into rather sharp angles, the latero~posterior
portions being distinoctly flanged, posterior border practically straight
on its central third; palpi rether short and broad, length (along outer
margin), article I 9 mmm., article II 69 mmm., article III 58 mmm.,
artiole II nearly as broad at lts distal end as long. Ventrally,base

is comparatively short, a distinot blunt spine is located on e=ch side
two~thirds of the length of the base from the attachment of the palpi;
hypostome short, spatulate, with four files of rather small teeth,

about 6 teeth in the ocuter and 5 in the inner rows.

Scutum yellowish brown, darkest sround eyes, snape 0f an arch
key; length 452 to 464 mmm., width 462 to 480 mmm., greatest width at
eyes wnich are at posterior fourth; secapular angles rounded, emarglina-
tion mederate; sides back to eyes practically straight, posterior end
broadly rounded; cervical grooves deep anteriorly, rather distinct
end converging backward one-third of the length of the scutum then
blending into a broad depression which extends to the posterior margin;
laterally the scutum has a broad ridge running from the seapular angles
to the posterior margin behind the eyes. .

Legs and coxae legs brownish yellow, of moderage size; coxa I with
two posterior splines the inner short and rather blunt, the outer long
and sharp; coxs II, III and IV with & subapical spine diminisaing in
slze posteriorly so that on coxse IV it is but a tubercle; tarsi taper-
ing at tip: pulvilli of moderate size, elaws slender; length leg I
trochanter 112 mmm., femur 224 mmm., tibia 192 mmm., metatarsus 152 mmm.,
tarsus 312 mmm,

Body reddish brown, size about 0.94 by 0.567 mmm., ovoid, greatest
width opposite coxae IV, finely striate; festoons rather distinct; anal
groove distinot, Y shaped at anterior end, prongs disappearing opposite
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middle of anus; genital groove distinct; zonverging from margin to
8 point in front of anus where it is markedly constricted, then pro-~
ceeding forward with sides sub-parallel, to the space between

coxae II and III where the sides unite.

Stigmal plates oveold with the pointed and postero-dorsally,
86.7 mmm. by 70 mmm., macula near ventral end.

Larva, unengorged. Capitulum yellowish, margin darker; length
152 mmm.; basis of capituli, short and broad, width 152 mmm,., lateral
angles only slightly produced, posteriorly border convex; ventrally,
basis capitull short and broad, posterior bvorder somewnat convex;
palpi mich shorter than hypostome, length 80 mmm.; articles I and I1I
apparently fused, article I with a slight lateral prominence at its
base; article III tapsring slightly toward tip; article IV visible
dorsally; & number of rather large hairs along edges; ventrally,palpi
are conical in outline, very strong spines zrise from the intermal
basal angle of article II; hypostame broadly spatul ate with four
rows of teeth, the outer row with about 7 teeth and inner with §;
these very small basally.

Scutum yellowish hrown, minutely reticulate; length 224 mmm.,
width 360 mmm.; scapular angles rather broad; emargination moderate,
greatest width 2t posterior fourth, the sides anteriorly zré slight-
ly rounded and very divergent; behind the eyes the berder is uniform-
ly convex; cervical grooves deep anteriorly, first converging then
diverging and becoming superficizl a shoert distance behind the middle,
eyes rather large oval.

Legs and coxaze, legs yellowish, of moderate lenmgtn @md stout-
ness, coxae I with an indication of & spine on the posterior bvorder,
internally, this is hardly more than a thickened edge; coxae II
with & broad and very short subapical tubercle, coxae III with &
similar, but even smaller tubercle; sll tarsi tapering at tip; leg I,
length, trochanter 70 mmm., femur 133 mmum., tibia 113 mrm., metatar-
sus 100 mmm.,tarsus 196 mmm.; pulvillus (including base) 67 mm.

Body brownish yellow, finely striate, oveid; length (not in-
cluding capitulum} 457 mmm. t0 496 mmm., width 328 to 432 mmm.;
marginal groove distinct to the fourth festoons, festooms distinct;
venter somewhat shiny, bearing a number of pale hairs; anus trans-
versely oval, 26.6 by 33.3 mmm.; anal groove indistinct., GColor, en-
gorged, dark gray.

Hosts. The only host upon which this species has been taken

in extenaive collections in the United States, is the doge In other
parts of the world it has been recorded as attacking fox, cat, horse
0x, hare, dromidary, camel, sheep, goat, birds and reptiles.
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GENUS AMBLYOMMA EKoch

The immature stages of thié genus are distinguished by the
long palpi, rectangular basis capituli, oval body, well developed
eyes and more or lass comma shaped stigmal plates. The form, A.
maculatum is an exception in two of these particulars. It has a
triangular basis capituli and elongate body, but the palpal, coxal
scutai, and stigmal plate characters readily distinguish it from
some of the Dermacentors with which it is most likely to be confused.

The nymphs of the five species of Amblyomma found in the
United States may be distinguished as follows:

l. A single spur on coxae I, scutum as long as broadeesssc...macuiatum.
Two spurs on coxae I, scutum distinctly broader than 1long eseecsecessl

2. mostom with six files of teeth ...............................‘3
Hypostom with four files of teeth.....................'..........4

3« Scutum with white pattern, large species, stigmal plate with
only a crescent-shaped area covered with goblets.......tuberculatum

Soutum without white markings, smeller species, surface of
stigmal plates, except a marginal boss, covered with goblets

...‘......I.................’..........................‘..dissmle

4. Socutum bdroadly rounded at% tip, outer spur on coxae I as broad
at base as long, stigmal plates with distinct dorso-posterior
Pro.jection and boss...........................-..........ca.'iezmense

Scutum more narrowly rounded at tip, outer spine on coxae I

much longer than broad at base, stigmal plates with but a trace
of a projecticn and no boss.oooo-oooooooooooooo.ooooo.o.oamsricanum

Key to the larvae of the nearctic species of Amblyomms.

l. Coxae I with 2 single spur, basis capituli with sharp letersl
m’gles...-oco.o.oo.oooooo..ooooooot-oo0000000-0ooo....o.co.mculatm
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Coxae I with two spurs, basis capituli with sides roundede..ecccee.?
2. Posterior mrgin of basis capituli convex..---.......n.....-....-3
Posterior margin of basis capituli straight or slightly concave...4

3. Coxae I with rather sharp spurs, cervical grooves short and
straight, normal sized BpBGiGB........n....n-.....-.....d.is_s_imil_ﬁ_

Cervical grooves extending past the middle of scutum, coxae 1
with spurs rounded, large 8pecies--.................u.tu'berculatum

4. Coxal spurs rather acute, as long as brosd at base, scutum
moderately extended behind the eyes, tip rather marrowly
roundedn..-..............-.......-.......-..............am_e_ricanum

Coxal spurs short and rounded, scutum extended but little
posterior to the eyes, meking tip very broadly rounded...cajennense

AMBLYOMMA M3CULATUM Koch

Nymph, unengorged. Capitulum yellow, length 356 to 416 mmm.;
basis capituli triangular, width 230 to 301 mmm., long in comparison
with width, posteror bordsr of base straight, no cornua, lateral angles
fairly acute; ventrally, there are two large spurs near the base of the
palpi; palpi long and slender, length 237 to 273 mmm.; article I small,
article II 161 mmm., broadest apically, article III 75 mmm.; ventrally,
article II1 is shortened and truncated to receive article IV, also
slightly produced at its inner apical angle; each article bears a few
hairs; nypostome broadly lanceclate, rather long; four files of teeth,
11 or 12 teeth in the outer amd 10 or 1l in the inner rows.

Legs and coxae yellowish, legs of modsrate length and stoutness;
tarsl rather bluntly nerrowed at tips; pulvilli large, oval; oclaws
slender, equal in length to the pulvilli; ocoxse nearly parallel increas-
ing in size from I to IV, coxae I with a large spur near 1lts middle
posteriorly, coxae II with a slight tubercle similarly placed, coxae III
and IV with just & trace of & subapical tubsrcle.

Scutum yellowish brown, darkest at ayes; length 603 to 617 mmm.,
width 588 to 603 mmm., widest &t eyes which are well behind middle;
eyes large and rather prominent; scapular angles broed, emargination
moderate; sides are curved msdially from the eyes forward; postero-
laterally, sidés almost straight, apex rather narrowly rounded; cervical
grooves deep and sub-parallel, diverging slightly posteriorly; latersl-
ly carinae extend from near the scapular angles almost to the bordsr



,behind eyes, slightly incurved posteriorly; shield depressed medad
from carinae, especially posteriorly; sides distinctily elevated es-
pecially in region of scapular angles.

Body brownish, elongate oval, 1 by 75 mm., greatest width
about middle, striate and thickly punctate; median and accessory
grooves distinot, marginal groove well defined extending around post-
eriorly from scutum; festoons distinct; ventrally, marginal groove
woll defined as are zlso anal and genital grooves, the sides of the
latter joln anteriorly opposite coxze II; anal groove Y-shaped, the
basal portion short, extending to the marginal groove. C(Color, en-
gorged, bluish gray, shinning., Some nymph are dirty white due to
engergoment with lymph,

Stigmal plates somewnat oval, slightly produced postero-dersale
ly; size 172 by 129 mmm. to 172 by 147 mrm.; no rerginal cells, goblets
very smell and uniform in size, 6 to 1l rows between macula and marging
macula located antero-ventrally from the center.

Size length (including capitulum}, unengorged, 1l.56 mme. to
l.68 mm., width .66 mme. to .75 mm.; engorged about 4.5 by 3 by 2 rm.

Larva, unengorged. QCapitulum length 143 mmm.; basis capituli

170 mmm. wide, no poatero-lateral projection, posterior border in
middle nearly straight, antero-lateral sides slightly convex,practical-
ly hiding the first article of the palpi; lateral angles sharp and con-
slderably produced; ventrally base is without projections snd is some-
what convex; palpi rather short and fairly stout; length dorsally(on
out side) total 107 mmm., article II 53 mmm., article III 40 mmm,,
article IV usually rather broad and not extended anteriorly beyond the
dorsal border of article III; article II rather narrowed and raised
toward the base, suture between articles II and III not sharply defined;
ventrally,article I is somewhat elevated medially; hypostome slightly
spatulate rather narrow, tip entire, teeth rather smell and fairly
sharp, two rows on each side, outer row with 7 teeth and basal scales,
inner 5 teeth and a few basal scales; at tip a number of minute teeth.

Scutum brown; length 215 to 244 wmm. width 316 to 344 mmm.,
greatest width distinetly behind middle; scapular angles well pro-
duced &nd narrowly rounded; anterior lateral sides nearly straight,
postero-lateral sides slightly concave, apex broadly rounded; cervical
grooves deep, extending back about one~third the length of the scutum;
marginal grooves rather deep and short,extending backward from opposite
the end of cervical grooves nearly to the posterior border; anterior-
lateral areas of scutum distinctly convex.

Legs moderate in length and stoutness, all tarsi tapering to
end but tarsus I is rather abrupt; length, leg I, trochanter, 80 mmm.,
fermr 128 mmm., tibia 120 mmm., metatarsus 106 mmm., tarsus 200 mm.,
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length of joints, feg IV er-body—ouh ftmrst) trochanter
96 mmm., fermur 112 rum., tibia 104 rmm., metatarsus 96 mmm., tarsus
144 mmm.; coxae I with a single broad blade-like intermal projection
on its posterior angle; coxae II with a broad but short posterior
spur, coxae II1I with a minute,broad,posterior tubercle.

Body brown, broadly oval; festooms fairly distinct, anal and
gena.tal grooves soarcely visible; anus nearly ciroular and located
rather far toward posterior border.

Size, unengorged, length (including capitulum) 0.62 to 0.63 mm.,
width, 0.4 to 0.42; engorged 1.5 by 0.9 by 49 to 1.66 by 1 by 5 mm.
Color,engorged, dark gray, soms are pink)others pale yellowish,

Hosts. The host relations of the nymphs of this species are

rather wide, including a number of birds. No larvae have been positive-
ly identified from any host in nature. The following nosts have been
recorded for the nymphs; quail, meadow-lark, brewer's blackbird, red-
winged blackbird, jack rabbit and fox.

AMBLYOMMA DISSIMILE Xoch

Nymph, unengorged. Capitulum reddish brown, length 497 mrm.;

6‘65511:\111, width 400 mmm., rectaangular, no cornua, but the postero-
lateral angles alightly prominent; N¥entrally, bulged and with post-
erior margin convex; palpi 386 mmm. long, rather sl ender; article II
belng about twice the length of article III; article II somswhat come-
pressed laterslly at its base,forming a short median ridge; article I
short dorsally, dut rather long amd rectangular in outline ventrally,
a longltudinal ridge medad from the center; article IV very small and
sub~conical; hypostome spatulate, blunt at tip, with 6 files of teeth,
about 12 in the outer and 7 in the inner rows, those at the base very
minute.

Scutum brown, 737 mm. long by 963 mmm. wide, greatest width
at the eyes which are located at the middle of the length of the scutum;
oyes flat and not prominent; sides anteriorly convex, posteriorly dis-
tinetly concave cppesite the ends of the cervical grooves, the tip
mederately rounded; scapular angles rather acute; emargination deep;
cervical grocves deep anteriorly, rathrr broad posteriorly, becoming
superficial slightly behind the eyes; surface rather uniformly ocovered
with punctures of irregular size.

Legs =d coxae reddish brown, of moderate length and stoutness;
8ll tarsl taper rather gradu-lly toward tip; coxme I, with two spurs on
its posterior margin, the outer being distinctly larger; coxae 1I and
III with a spur slightly larger than the inner one on coxae I located
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near the middle of the posterior margin; coxse IV with a slightly small-
er subapical spur.

Body dark brown, broadly ovoid, greatest width at posterior
third; festoons distinct; anal groove Y-shaped, the upper emnds of the Y
being curved and equally as long as the basal portion.

Stigmal plates, comma shaped, the narrow end projecting postero-
dorsally and truncate of tip, greatest length about 280 mmm., other
diameter about 210 mmm.; surface eclosely covered with cells of uniform
size; margin rather narrow except a2t anterior side of tip, where there
is:distinct boss; macula small depressed, .located toward the antero-ven-
tral border. Color, engorged, light gray or yellowish brown.

8ize, unengorged, length 2 mm., width 1.1 mm. Bngorged, from
4.5 mm. long by 3 mme. wide by 2 mm. thick to 5 by 3.25 by 2 mm.

Larva, unengorged. Capitulum yellowish trown, length 204 to

258 mmme.; basis capituli, width 170 to 193 mmm., Sub-triangular with
antero-lateral margins convex, no postero-lateral angles, but posterior
edge slightly produced; ventrally,base is slmost pentagonal in outline
with surface practically smooth; palpi rather slender, total length
dorsally 143 to 201 mmm., length article I 20 mmm., article II 67 mmm.,
article III 56 mmmm., sloping wentrally at tip; ventrally, palpl slight-
ly prominent, longitudinal ridge on article I; articles II and III
only slightly excavated to receive hypostoms; hypostoms spatulate,
rather broad distally and narrow at base, tip emarginate medially;
dentition two rows on each side, outer row of 6 teeth, inner 5 teeth
with a few small basal ones and several small ones set irregularly

on apex; outer portion of chiliceras with 2 large basal and a small
apical tooth, inner portion with a2 single moderate sized tooth.

Scutum pale brown, 357 to 425 mmm. long by 510 to 561 wmm.
wide, surface finely reticulate, greatest width slightly in front of
middle; scapular angles rather troadly rounded; postero-lateral borders
distinctly concave; cervical grooves rather deep and practically straight,
reaching back about one-third of distance to margin; some specigmens
show slight trace of broad depression from the tips of the cervical
grooves almost to posterior bvorder. ‘

Legs and coxae brown,of moderate length, all tarsi tapering at
tips; olaws slightly sheorter than bodies of pulvilli; length,tarsus
I 204 to 258 mmm.; metatarsus I 100 to 115 mmm.; coxae well separated
and slightly divergent posteriorly; coxae I with two mederate spines,
the outer the larger; coxase II and III each with an extermal spine,
slightly smaller than the outer spine on coxae I; medlian emd of coxme
111 1s quite narrow.

Body yellowish brown, striate with very few minute hairs, broadly
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rounded posteriorly, greatest width at posterior third; trace of
marginael grooves anteriorly; festoons distinct; anal frame, width

49 mm,, length 46 mmm.; anus nearly circular with a minute hair on
each valve; genital and anal grooves not well defined. Color, engorged,

gray to brownish yellow,.

Size, length, unengorged C.87 to 0.96 mm., width 0.58 to
0.62 mmm.; engorged 2 by l.15 mm.

Hosts. The adults confine their attacks t0 cold blooded animals

bﬁ the immature stages probably engorge on warm blooded animals since
they have been successfully fed upon bovine. In nature they have been
collected on toads and iguanas.

AMBLYOQrMA TUBERCULATUM Marx

Rymph, unengorged. Gapitulum yellowish brown, length 860 to

932 mm.; basis capituli 568 to 600 mmm. wide, sub-triangular in out-
line, lateral amgles broadly rounded, not produced; posterior border
slightly convex; ventrally, slightly constricted below base of palpi,
posterior horder convex; palpi long and moderately stout, length 617
mmm., article II nearly twice as long as artiecle III; article II slight-
ly compressed laterally on the dorsal side forming a broad median ridge
at the base. Ventrally article 11 has two obligue depressed lines run-
ning from the central porticn of the base to the margins; article I
rather long ventrally and with a median longitudinal ridge; article IV
very small, sub-conical, crowned with a number of very small hairs;
hypostome spatulate, 6 files of teeth, cuter row with 11 or 12, imner
row with 8 or 9 teeth, the basal ones wery minute.

Scutum yellowish brown with a considerable silvery white area
on each side, but usually not reaching to the anterior latersl margins;
the brownish central pertion is somewhat V-shaped and the margin from
the scapular angles to slightly behind the eyes is also without white
markings; l.2 mm. long by l.6 mme wide to 1.5 mm. long by l.2 rm. wide;
somewhat cordate in outline; greatest width distinctly in front of middle;
scapular angles broadly rounded; sides, anteriorly, strongly convexi
posteriorly, slightly so, the tip being rather narrowly rounded, in
front of the middle of the length of the socutum; cervical groowes rather
deep diverging for = short distance then converging to a point opposite
the eyes and again diverging posteriorly, becoming supsrficial a short
distance behind the middle of the scutum; surface with unequal punctures,
those between the eyes and the cervical grooves being numerous mmd very
large; eyes rather smll sometimes not reaching to margin of scutum,
especially posteriorly.

Legs and coxae‘leg§;brownishé}long and rather slender in compari-

N e
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son with the size of the tick; sll tarsi rather blunt at tip, but
tapering rather gradually farther back,except I which is narrowed
abruptly on both the dorsal and ventral sides; pulvilli smsll and
slender, claws of medium length emd slender, nearly parallel; all
segments of legs bear some pale hairs; those on the ventral side,
especizlly on the metatarsi being spine-like; coxae I with two broad
spurs toward the posterior margin, the outer being rmch the larger,
and slightly broader at base than long; coxae II, III and IV each
with a broad spur near the central pertion of the posterior margin;
these spurs about equal in length but that on coxae IV is the broad-
est.

Body reddish brown, broadly oval, greatest width zbout middle;
marginal, accessory and median grooves distinct, the latter reaching
about two-thirds of the way from marginal groove to the scutum; festoons
well defined;anal groove rather deep, Y-shaped antericrly, the anterior
tips of the groove hardly attaining the middle of the anus; a number
of punctures on the dorsal surface especially zlong the borders an-
teriorly. Color, emgorged, dark gray.

Stigmal plates rather irregular in outline, greatest length dorso-
ventrally, 250 mmm.; margin unusually wide, cellular areacovering only
about one~half of the surface and being in the shape of & crescent;
mecula large elongate oval,

Size, unengorged, 2.25 by l.5 mm. to 4 by 2.5 mm. Engorged, 7

Larva, unengorged. Capitulum yellowish brown,length 316 to 320
mmme., bBASIE caPpIiTUll, <08 to 212 rmm. wide, approaching triangular,
posterior edge convex and without cornua; latersl angles rounded and
produced but litt{e ventrally}base is rounded posteriorly and without
roughness; palpl of moderate size, somewhat compressed laterally, length
total 200 mmm., article I 20 mmm,, article II 100 mmm., article III 80
mmm. ; article III bends distinctly ventrally and article IV usually peints
medio-ventrally; hyposteme slightly spatulate with tip rounded; teeth
rather small, two rows on each side, ocuter row of abcout 7 znd inner
row of about 5 with a few basal scales and a few small teeth toward tip.

Scutum brewn, 430 mmm. long by 545 mmm. wide to 444 mrm. long by
576 mmm. wide, greatest width at about the middle of the lsngth;
scapular angles sligntly produced and narrowly rounded, sntero-latersl
sides convex, postero-laterzl sides very slightly concave; eyes ragher
prominent; cervical grooves deep anteriorly and extonding back with
first a slight outward curve, then a slight inward curve and again
spreading slightly as they become shallow and disappear slightly behind
the middle of the soutum; no lateral grooves or carinae.

Legs and coxmeyellowsih brown, of moderate proportions but
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appear small on the large engorged larvae; coxae I with 2 broadly
rounded tubercles rather clcse together nesr the inner posterior
border, the imner is slightly shorter and narrower; coxae II with
a distinet blunt spur near the middle of its posterior margin; coxae
I1I with a similar spur, but slightly smaller; leg I, length,
trochanter 130 mmm., femr 192 mmm., tibia 192 mmm., metatarsus 160
mmm., tarsus 288 mmm.; leg IV, length, trochanter 144 mmm., fermr
176 mm,, tibla 180 mmm., metatarsus 156 mmm., tarsus 250 mmms all
tarsi taper at the tips but tarsus I 1s rather abrupt, this article
shows a8 tendency toward two pseudo-segments, and the occurrence of
a pseudo-sutFe at the basal third of tidia IV is noteworthy.

Body broadly oval, greatest width slightly behind the middle;
festoons distinct, anal and genital grooves scarcely visible; a few
scattered short hairs on both dorsum and venter.

Size, unengorged, length (including capitulum) 1.03 mm.; width
0+76 mme; engorged, 3.8 by 2.7 by 1.75 mms to 3.96 by 3 by 1.5 mm.
Color, engorged, deep gray wilth a purple cast, after being emgorged
for some time becoming bluish vrown.

Hosts. The nymphs are abundant on the gopher tortoise and

have been reared on bovines. The larvae are found on dogs and rabbits
and in smaller numbers on cattle, a few have been taken on an owl

and a hawke. These may have been accldental infestations derived from
mammals devoured by these birds.

AMBLYOMMA AMERICANUX Linnaeus

Nymph, unengorged. Capitulum yellowish brown, length 343 mrm.;

basis capituli 257 mrm. wide, rhomboidal, slightly narrowed at attach-
ment of palpl; no carina but with a slight marginal flange; posterior
margin straight. Ventrally, base is rounded posteriorly and the sur-
face convex; palpi long and slender, length 252 mmm, (long outer mrgi);
article 1, length (3long outer margix}), 21 mmm., very snort intemally;
length, article II, (along inner ling, 139 mmm., article III 97 mm.;
article II compressed laterally at its base, making a slight longitu-
dinal carina near its median line. VentBally, article I bears a long
bristle on its inner margin. All of the articles bear 2 few scattered
hairs; article IV very small, conical; hypostome with four files of
teeth, 10 in the cuter and 9 in the inner rows; teeth strong and shsrp
subapically, more rounded basally.

Scutum yellowish brown, length 397 mmm., width 579 mmm., great-
est width at the eyes whioch are oval and prominent, snd located dis-
tinctly in front of the middle; scapular angl es broadly rounded; sides
anteriorly convex, posteriorly nearly straight, tip being rather narrow
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and rounded; cervical grooves distinct, moderately broad, first con-
verging for a short distance, then diverging and becoming more shallow,
almost attaining posterior border; entire scutum with numerous rather
large punctures and short hairs.

Legs and coxae reddish brown; legs of moderate size tapering at
tips; trochanter I with & broadly rounded postero-dorsal,blade-like
process; length, tarsi 1V 258 mmm.; coxae set some distance from edgs
of body; coxae I with a short, but distinet, spur on the postero-in-
ternal angle, and a moderately long stout spur on the mid-posterior
border; coxae II, III and IV with a subapical spur.

Body brownish gray, broadly oval, size 1.19 by 1.01 mm. to 1.46
by 1.16 mm,, greatest width slightly behind middle; integument finely
striate and rather thickly punctate, postero-median and zccessory
grooves distinct, reaching nearly to the end of the scutwm anteriorly
and to the festoons posteriorly; festoons distinct bota dorsally and
ventrally; genital groove fairly distinet running from a2 point opposite
coxae III to the marginal greove; anal groove deep, Y-shaped, the forks
of the Y reaching forward opposite the amnterior edge of the anal ring;
anal ring broadly, transversely oval, 86 to 75 mmm., venter without
punctures. Color, engorged, dark gray.

Stigmal plates rather large, oval-redtangular in outline with =
short, broad,dorso-posterior prolongation; sime 155 by 182 mmm. to 161
by 187 mmm., macula located near internal anterior cormer; surface,
except for the maoula and a rather wide margin, covered uniformly with
small, closely set cells.

ize, unengerged 1.5 mm. long by 1l.25 mm. wids; engorged, 3 by
2 mme to 4 by 2,5 mm.

larva, unengorged. Cgpitulum reddish brown, length 166 to 187
mmm. ; basis capituli, width 165 to 161 mmm.; central elevated portion
almest triangular; laterally, produced into & rounded angle; veantral-
ly, smooth, slightly buldging, posterior margin convex; palpi rataer
slender, length 116 to 117 mmm.; article I 10 mmm., article II 60 mmm.,
article III 46 mmm.,, article IV short, slender, conical a number of
short hairs at tip; hypostome spatulate, two rows of teeth on each sids,
outer row 8 to 9 teeth, lnner row 6 to 7 teeth, basal ones very small;
chelicerad sheaths nearly as long as hypostome.

Scutum yellowish, darker at eyes which are rather large,pale and
prominent; length 230 to 257 mmm., width 316 to 375 mmm., greatest
width distinetly in front of middle; sides anteriorly convex, postericr -
1y nearly straight or slightly concave; scapular angles broadly rounder
emargination moderate, cervical grooves distinct, diverging posteriorly
and disappearing slightly benind middle.

Legs and coxae yellow, tarsi I rather abruptly narrowed by two
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declivities some distance before apex,other tarsi tapering, claws
rather long and slender; leg I, length, trochanter 76 mmm., femur
112 mmm., tibia 112 memm., metatarsus 107 mmm., tarsus 203 mmm.;
coxae I with 2 rather broad spurs on the posterior masrgin the one
on the inner angle considerably the smeller, coxse II and III each
with a single spur, somewhat nearer the inner than the outer angle,
these spurs are about the same size as the outer spur on ccxse I.

Body pale yellow to brown, broadly ovoid, length 504 to 640
mmme.; width 472 to 510 mmm., greatest width slightly behind middle;
fostoons and marginal groove fairly distinct; anus nearly circular
about 45 mmm. in diameter, anal groove rather broad, reaching from
marginal groove to asnus where it is forked; a few rather long pale
hairs on body. Coler, engerged, dark bluish brown, shininge.

Size, engorged, about 1.5 by 1 mm.

Hosts. The larvae and nympas appear to attach to almost sny

mammsl host with which they come in contact, they have been taken
alsc on wild turkey and chaparral cock. The mammal list includes
the horse, ox, sheep, goat, hog, dog, cat, wolf, fox, skunk, peccary,
badger, and squirrel.

AVBLYOMMA CAJENWENSE Fabricius

Nymph, unengorged, Capitulum yellowish browa, length 332

to 374 mmm.; basis capituli rectangular, width 263 to 279 mmm.,
postedior margin almost straight, nc cornua, cormers rounded, ven-
trally, convex, rounded and unarmed; palpi length 242 to 258 mrm.,
length article I 19 to 22 mm., article II 124 to 129 mum., article
III 100 to 102 mmm., article I constricted laterally along its
vontral side so as to form a longitudinel ridge; article II con-
stricted laterally at its base,both dorsally and ventrally; the
ridge thus formed on the ventral side joining the end of the ridge
on article I; palpl slightly constricted between articles II and
111, articles III usually bent toward each other making an angle
with rest of palpi; article IV small, projecting ventro-medially
as well as anteriorly, conical, with a number of rather snort hairs
aplcally; & few moderately long hairs along the margins of articles
11 and III: cheliceral shsath finely roughened nsarly to its base
dorsally; hypostome spatulate bluntly rounded at apex with four
files of teeth, about 11 teeth in each file, rather large and acute-
ly pointed toward apex, becoming very small and rcounded basally.

Scutum brownish yellow, length 531 to 580 mmm., width 717
to 817 mmu.; emargination rather deep, cervical angles narrow, post-
erior end broadly rounded, almost straight, or rarely slightly con-
cave before rounding the posterior tip; greatest width at eyes which
are rather large, prominent and rounded; oervical grooves rather deep
anteriorly, first converging then diverging, more shallow and broader
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where divergence begins, reaching nearly to posterior margin; a few
medium sized punctures scattered over scutum.

Legs and coxae, legs brownish yellow, fairly long and satrong;
all tarsi tapering at tip; tarsi I from 386 to 418 mmm. in length;
pulvilli oval, largest on tarsi I {about 107 mmm. long)} claws long
and slender; trochanter I with a postero-dersal, broad blade, tibia
I from 273 to 311 mm. long, metatarsus I from 193 to 219 mmm. long;
legs with & number of rather long pale hairs, most numerous on tarsi
I; coxae I with a small internal and 2 large subapical spur, the latter
as long as broad at base but not sharp, coxae II with a distinct though
short and broad subapical spur, coxaze III and IV with similar spurs
to coxae II, but a trifle longer sspeclally on coxae IV.

‘Body dark brown, finely striate, thickly punctate, regularly
oval, broadest near middle; length from l.2 to l.4 mm., width from
«9 to 1.2 mm.; median groove distinct rathser narrow, and sometimes
interrupted in front of its center, accessory grooves fzairly distinct,
usually interrupted near middle; festoons strong; genital grooves dis-
tinct, usually interrupted Jjust in front of snus; anal grooves deep,
uniformly crescent shaped behind anus, the tip of the crescent ex-
tending forward to points ebout even with anterior end of anus; &
very few, exceedingly short hairs on body; amus slightly wider than
long measuring from 86 by 97 mmm. to 93 by 100 mmm. wide; valves
convex with three hairs along each near mgdian line.

Stigmal plates broadly oval with distinect postero~lateral pro-
longation; greatest length from 204 to 225 mmm., greatest width from
150 to 193 mmm.; rim fairly wide especially on each side of prolonga-
tion, a boss being formed in the immer angle of the prolongation;
surface closely set with small circular cells of uniform size; macula
oval, small, about 33 mmm. long, situated rather near to the antero-
internal margin, a 8light depression surrounding the macula.

larva, unengorged. Capitulum length 187 to 215 mmm., basis

capituli 151 to 160 mmm. width, broadly triangular, external angles
reounded but rather prominent, no postero-lateral extensions; palpi,
length 129 to 143 mmm., moderate in size; length of article I 14 mmm.,
article II 67 mmm., article III 49 mmm.; hypostome spatulate twe rows
of teeth on sach side, teeth rather broad, outer row with 6 a&istinct
teeth and several scale-like ones at base, inner row sbout 4 teeth
and several scale-like ones; ventrally basis capituli smooth, broad-
ly rounded posteriorly.

Scutum reddish brown, length 244 to 251 mmm. width 3568 to 387
mmn., surface reticulate; scapular angles broadly rounded; tip broad-
ly rounded, postero-lateral sides only slightly concave; cervical
grooves moderately deep and extending back about two-thirds the dis-
tance to the posterior border, slightly divergent posteriorly.
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Legs of moderate length and stoutness; article I with two rather
distinet declivities as it narrows toward tip; article II and III rather
abruptly narrowed dorsally near tip; length, leg IV, trochanter 96 mmm.,
fermir 102 mmm., tibia 128 mmm., metatarsus 96 mum., tarsus 320 mme.;
coxae I with two broad blunt spines or tubercles, the ocuter slightly
the more prominent; caxae II and 1II each with a rather broad tubercle
on the posterior margin.,

Body reddish brown, broadly oval, greztest width slightly Dbe -

hind middle; festoons distinct; anus nearly circular, anal and gemnital
grooves indistinet; a few scattered hairs ventrally and even less dorsal-

lyo

Size, unengorged, length (including'capitulum) 62 t0 o7 mm,;
width, .46 to .5 mm.; engorged, l.4 Dy 8 by .56 to 1.5 by 1.1 by .6
m. Color, engorged, dark gray, a few pink or whitish,

Hosts. The immature stages of this tick attack the same hosts as

do the adults. The larvae and nymphs are very troublescome to man.
They have been collected on cattle, horses, goats, dogs, peccary and deer.
They probably engorge on many cther warm blooded hosts.

GENUS APONOMM4A Neumann

This genus is closely, related to Amblyomma, in fact, by some
it is considered only a subgenus., The characters distinguishing the
immature stages of it from those of Amblyomma are not striking.

The palpi are shorter, body rather more nearly circular in
outline, eyes rudimentary, and article 1 of the palpi bearing a spur
at its inner angle.

A single species, A, inornats Banks, occurs in the United States.

APONOMMA INORNATA Benks

Nymph, partislly engorged. Capitulum yellow, length 208 mmm.,
basis capitulum short and broad, width 192 mmm., no cornua, rounded
laterally, posterior margin practically straight; palpi short snd
rather broad, article I scarcely visible,article II 48 mmm. long,broadest dis-
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tally, article III 80 rmm. in length, slightly broader than article
IX. Ventrally, base is short and very broad, posterior margin
practically straight, the vostero-lateral angles being slightly
prominent but not toothed; hypostome short, spatulate, four files

or rather small teeth, 7 or § per row, the basal of these being mere
scales.

Scutum yellow, longth 416 rmm., width 368 mmm. greatest width
at middle; scapulae breoadly rounded, emargination shallow and broad,
sides,anteriorly rounded, posteriorly slightly convex, apex broad-
ly rounded; cervical grooves far spart, distinct, extending back
about two thirds the length of the scutum, first converging slightly,
then diverging in gentle curves; a very few minute punctures.

Legs and coxae yellow, of moderate size; coxa I with two spurs
posteriorly, the inner being very short, the outer about omne half the
length of the coxa, coxae II to IV each with & moderate subapical
spur decreasing in length on the posterior coxzse; tarsi rather abrupt-
ly narrowed at tips.

Body broadly oval, greatest width slightly behind middle;
festoons distinet; genital groove distinet, from the point of union
of the two sides opposite space between coxae II and III, diverging
and extencing practigally in a straight line to the posterior border;
anal groove distinct, extending from the posterior border t¢ the anus
where it is forked.

Stigmel plates longest with axls of body, 112 mmm., width 64
mm., with pronounced dorso-posterior projecticn and a boss anterior
to this; covered uniformly with moderate small cells.

lLarva, unengorged. Capitulum light dbrown, length to tip of

hypostome 128 mmm.; basis capituli comparztively short, width 140
mm., sides produced somewhat to form a blunt angle; palpi short and
broad, sligntly longer than hyposteme, length article I 7 mmm.,
artiecle II 40 mmm., article III 40 mum.; article I with a slight
internal projection; hypostome short, spatulate, four files of

teeth of about 6 each, diminishing in size posteriorly.

Scutum brownish yellow, darkest in eye region; shape as in
nymph, length 260 mmm., width 368 mmm.; cervical grooves extend
back about one-half the length of scutun.

Legs and coxee yellow, size moderate, coxae as in nymph; the
spine on coxae III is well developed, but not long; tarsi all rather
abruptly tapering at endsj pulvilli large, claws meoderate; length,
leg 1, tarsus 168 mmm., metatarsus 80 mmm., tibia 120 mmm., femr
96 rmmme

Bedy broadly ovoid, marginal groove distinct, beginning ut
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scutum; festoons distinct; anus circular; a number of pale nairs on
venter.,

Size, length (including capitulum) 640 mmm., width 480 mmm.,
widest at third coxas.

Hosts. Little is known of the host relationships of this

species, nymphs have been collected on meadow lark and Brewer's black-
bird.
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