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THE CATTLE TICK: ITS BIOLOGY AND CONTROL
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The cattle tick, Boophilus annulatus Say, is one of the ‘JC’:‘LG

most important ectoparasites in the United States. This
tick is important not only on account of its irritating and
blood-consuming habits, but particularly because of the part
it plays as a transmitter of the deadly malady of cattle
known as Texas fever, caused by the protozoan, Piroplasma
bigeminum.

The total monetary loss from this parasite is stupendous.
Not even rough estimates of the loss caused by the different
varieties of the cattle tick in Africa, Australia, and South
America are available, but in the United States the more
tangible losses have been rather carefully weighed by differ-
ent investigators. The total tax put on southern agriculture
by this pest has been variously estimated at from $40,000,-
000 to $200,000,000 annually.

The losses are of various types, some of which are: death
of cattle from Texas fever ; stunted development of southern
cattle as a result of this disease; reduction in milk flow,
lowered condition, and death loss from gross tick infesta-
tion ; damage to hides and skins (No. 3 in grade), as a result
of scars from tick attachment; inability to introduce pure
blood cattle, to improve the cattle below the quarantine line:
restrietion on marketing: and cost of combating the ticks
and maintaining the quarantine.

Boophilus annulatus proper is restricted in its normal dis-
tribution to the Southern States, south of about the thirty-
seventh degree latitude, to Southern California, and to cer-
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Ainsi, sur le bord externe du pied gauche, on observe une
uleération de la dimension d'une picce de cingquanle centimes, (res
prurigineuse et douloureuse.
































































































| Reprinted from PSYCHE, Vol. XXXVIII, No. 4. (1931) |

NOTES ON THE TICK, ORNITHODOROS TALAJE
(GUER.), INFESTING A HOUSE IN
THE CANAL ZONE

By LAWRENCE H. DUNN

Medical Entomologist and Assistant Director,
The Gorgas Memorial Laboratory, Panama, R. de P.

On February 27, 1929, while at Gatun, Canal Zone, I
learned through conversation with Dr. R. P. Curry, Assis-
tant Chief Health Officer of the Canal Zone, and Sanitary
Inspector C. A. Roach, of the Gatun District, that a short
time previously the occupants of one of the houses at
Gatun had complained of their quarters being infested
with ticks that were biting them and causing considerable
annoyance. They had collected several specimens of these
ticks and brought them to the office of the District Physi-
cian at Gatun. From there they were sent to the Board
of Health Laboratory, at Ancon, Canal Zone, where they
were identified as Ornithodoros talaje.

Although I had been giving considerable attention to
0. talaje in Panama for a number of years, this was the
first time that I had learned of any definite reports of
this species attacking man. Neither had I heard of their
being found in houses in the terminal cities of Panama and
Colon or in the American villages in the Canal Zone, al-
though many of the rats captured in these places are
usually heavily infested with the larval forms of this
species. Nymphal and adult forms had been collected
only in native huts in some of the interior villages where
they were generally found in company with numerous
Ornithodoros wvenezuelensis Brumpt. In view of these
facts 1 was greatly interested to learn of this species
being present in a dwelling at Gatun and attacking man
and wishing to observe the conditions that prevailed, Dr.
~ Curry, Mr. Roach and I visited the infested quarters. The
house was one of the regular Canal Zone type of four-
family wooden quarters, and it was in one of the two
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Yaarbook U, S Dept. of Agriculture, 1310 PLATE XV.

Fiz. 1.—Cow Dying FROM GROSS [NFESTATION BY THE NORTH AMERICAN FEVER TICK.
{ORIGINAL.)

Fis. 2.—EAR OF CALF WITH CLUSTER OF GULF CoasT Ticks. (ORIGINAL.)







Yearbook U. 5. Dept. of Agriculture, 1910, PLATE XVI.

SoME TIcKS oF THE UNITED STATES.

[1.—Rocky Mountain spotted fever tick ( Dermacentor venusiusg): Unengorged female.  2.—Same,
male, 5.—Fowl tick { Argas minfafus): Partinlly engorged female. 4. —Spinose ear tick (Or-
withmloros megning): Engorged nymph, 5. —North American fever tick { Marparepus annu-
dafus): Female depositing eges. All enlarged,  (Original.)]




























































Bul. 105, Bureau of E-"-'.I:H'l'llil-l'lﬂ:n'. U, 5. Dept. of Agriculiure PLATE |.

Fig. 1.—View In Lo Lo CANyOnN, wHICH LEADS INTO THE BITTER RooT VALLEY,
SHowING ConpITIoNs UNDER wHIcH Ticks THRIVE.

~ ',

Fig. 2.—CaMP LABORATORY NEAR FLORENCE, MONT., IN ONE OF THE MOST HEAVILY
TICK-INFESTED REGIONS KNOWN.

TICKS AND SPOTTED FEVER IN THE BITTER ROOT VALLEY, MONT.,











































































































































































































































































































































































444 E. N. Pawlowsky und A. K. Stein: I'.'.\-;[.m-|]||5|'|:|.11']|1- Untersuchung

Es wurden folgende Versuchsserien angestellt:

oserie A, Ganze Zwiebelmilben, Einreibung in die normale Haut.

Versuche 1—2. 3. I11. 1928, Die Milben wurden mit einem Glasstibehen in
die Haut des Vorderarms zweier Personen eingreriehen,

Versuche 3—4, 7. I11. 1998, Wiederholung des Versuches an 2 anderen
Personen.

Abb, 1, Rhyzoglyphus hyacinthi an dem Zwiebeln. Die griferen, ovalen, weiben Kirper sind
die erwachsenen Weibehen: die kleinen weiBen Punkte sind die Larven und die iibrigen Ver-
wandlungsstadien. Origin, Mikrophotographie von N, I), Mitrofanow,

Wihrend der Versuche wurde eine gleichmiBige Rétung mit schwachem
Jucken oder Brennen beobachtet, die bald nach Beendigung der Manipulationen
schwanden.

Serie B. Einreibung zerdriickter Milben in die normale Menschenhaut.

Versuche 5—6. 15. IT1. 1928, Eine Masse von in einem Uhrglas zerdriickter
Milben wurde 2 verschiedenen Personen in die Haut des Vorderarms eingerieben.
Es kam eine gleichmifige schwach ausgesprochene Rétung mit schwacher Juck-
empfindung zustande; alle diese Erscheinungen schwanden 15 Minuten nach Be-

endigung des Versuches.
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Archiv flir Dermatologle und Syphilis. 1568, Band. 2. Heft.
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Soeben erschien in zwelter Auflage:

Exotische Krankheiten. Etin Lehrbuch fir die Praxis.

Von Professor Dr. Martin Mayer, Abteilungsvorsteher am institut far Schifis-
und Tropenkrankheiten, Privatdozent an der Universitit Hamburg. Mit 252 zum
Teil farbigen Abbildungen und 3 farbigen Tafeln. VII, 368 Seiten. 1929,

. RM 39.—; gebunden RM 40.80

Aus dem Vorwort:

Die erste Auflage dieses Buches hat zu meiner Freude allgemeine Anerkennung gefunden. Ich habe
daraus ersehen, dafB die Abfassung des Werkes den Wiinschen der Praktiker entsprach. Als be-
sondere Anerkennung darf ich wohl auch die von Professor Dr. Franchini, Direktor der Schule
fiir Kolonialpathologie in Bologna, herausgegebene italienische Ausgabe, sowie eine spanische
bersetzung buchen, vielleicht auch, dafi nicht nur viele Bilder, sondern auch reichliches Material
des Textes von anderen Werken dbernommen wurden.
In dieser Neuauflage habe ich mich daher bemiiht, den Charakter des Buches nicht zu &ndern und
daz Hauptgewicht auf den Wert fiir den Praktiker zu légen. In den wenigen Jahren seit Er-
scheinen des Buches hat die Tropenmedizin wieder auf den verschiedensten Gebieten grofie Fort-
schritte gemacht, so dafi sich eine Umfangvermehrung nicht vermeiden lieB. Die Literatur des
In-und Auslandesist, soweit es mirirgend moglich war, nach denOriginalarbeiten verwertet worden . ..
Die zahlreichen meuen Erfahrungen der Atiologie, Klinik und namentlich der Therapie wurden
berficksichtigt. Neu aufgenommen wurden u, a. Bacillenruhr, Trachom, Rhinosklerom, Tularamie
und ein kurzer hamatologischer und technischer Abschnitt . ..

G. Jochmann’s Lehrbuch der Infektionskrank-

heiten. Fir Arzte und Studierende. Zweite Auflage, unter Mit-
wirkung von Dr. B. Nocht, o. i. Professor, Direktor des Instituts fiir Schiffs- und
Tropenkrankheiten zu Hamburg, und Dr. E. Paschen, Oberimpfarzt, Professor,
Direktor der Staatsimpfanstalt zu Hamburg. Neu bearbeitet von Dr. C. Hegler,
a.o0. Professor der Universitit, stellvertretendem Direktor des Allgemeinen Kranken-
hauses Hamburg-St. Georg. Mit 464 zum groBen Teil farbigen Abbildungen.
XI, 1077 Seiten. 1924. RM 54.—; gebunden RM 58.50

Aus den Besprechungen:

Das vorziigliche Lehrbuch der Infektionskrankheiten von Jochmann, das bald nach dem Er-
scheinen vergriffen war, liegt nun in 2. Auflage, den Fortschritten der Forschung und Erfahrung
entsprechend, erneuert und erweitert vor. : ; ;
Der neue Herausgeber konnte seine eigenen reichen Eriahr:mgé&p — insbesondere auch die im
Kriege gesammelten — auf diesem Gebiet dberall einfiigen. Die Einteilung ist die gleiche — nach
praktischen Gesichtspunkten — geblieben. Malaria und Schwarzwasserfieber sowie Pocken, Varizellen
und Herpes wurden von bekannten Spezialisten (Mocht und FPasche n) bearbeitet. Das
Buch ist reich mit Abbildungen und Kurven wversehen. Die iibersichtliche, klare Fassung der
einzelnen Abschnitte, die dabei knapp in der Form gehalten ist, zeigt den Vorteil eines zolchen
Lehrbuches fiir den Praktiker gegenuber den oft zu sehr in Einzelheiten gehenden Abhandlungen
in grofen Handbiichern. — Das Buch wird auch in dieser Auflage rasch eine weite Verbre_ttunE
finden, LArchiv flir Schiffs- und Tropenhygiene.

Die Erreger des Fleck- und Felsenfiebers. Bio-
logische und pathogenetische Studien. Auf Grund gemeinsamer
Untersuchungen mit Dr. med. Wanda Blihbaum und Elisabeth Brandtf
dargestellt von Dr. phil. et med. Max H. Kuczynski, a.0. Professor fiir Patho-
logie, Abteilungsvorsteher am Pathologischen Institut der Universitdt Berlin.
Mit 122 Abbildungen. IX, 256 Seiten. 1927. RM 24—

Aus den Besprechungen:

ahlreichen guten Abbildungen versehenen Werke berichtet Huczynski dber
glnﬂeiﬂarm:mz mit W. B i%i hbauwm umnaig E. Brandt durchgefiihrien Fleckfieberstudien. In
Einzeletappen z. T. schon mitgeteilt, faBt K. hier die bis jetzt zurickgelegte wichtige Wegstru;ce,
als Lrnterf'nge weiterer Forschungen, zusammen, Frucht elfjahriger zielbewulit mchﬂaulhautn er
Arbeit im Laboratorium und auf Reisen in Rul’.’-land und Paolen ... Bekannt ist K.s Uberzeugung,
dai Proteus und das Virus des Fleckfiebers einem Entwicklungszyklus zugehbren. Die h'“iﬂglm"i
Verfolgung ist das Leitmotiv des Buches. Dies geschieht mit verschiedensten Methoden, zuﬁchst
kulturellen, unter denen der ,,Faul‘’~Versuch, dem nach der Einleitung das zweite Kapitel gewidme
ist. besonders betont wird. Es folgt, zu denselben Schliissen fiihrend, der Versuch an B.f' tu.gnm];_.tn
und als weiteres Kapitel ,cas serologische Verhalten der Virusformen und Kulturen, die dr—
scheinung der ,,Wirtseignung'’, dann ein grof durchgefilhrter ,.E.ntwu'r'i ciner Pathugtinexi r;ﬂs
Fleck- und Felsenfiebers auf Grund biologischer Eigenschaften des Virus'' und endlich e mi-.:' udaa
Zusammenfassung . . . Das Buch wirft viele interessante FraFen auf und Streiflichter, die 0 lml-f "
Fieckfieberproblem weit hinausreichen . . . Auf jeden Fall ist das Buch trotz “I"ﬁn{‘aﬁr&i
spekulativen Charakters Ausdruck einer besonders groBen und mit viel Enetr':igf!::-un:wrw:I;l;iuﬂmmg"‘t
auch experimentellen Arbeitsleistung, nwCentra Jar -
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not confined to the hands and feet as in scabies but
are diffusely distributed on the affected portions of the
body. In the more diffuse eruptions the severe pruritus
causes the patient to scratch and this results in secon-
dary excoriations.

|
|

Fig. 2.—Papular lesions from mite bites limited to the back and neck.

Omn adults the lesions are usually few in number.
(Oten there are no more than from six to twelve
lesions grouped about the ankles or on the trunk.
Rarely, an adult presents generalized evidence of mite
bites. In some of the homes where infants were
bitten by mites the adults showed less evidence of

Tieaals das Smamarornhan BEuashdernolearal




the bites. They were annoyed so little that they did not
volunteer the information until thevy were examined.
In both adults and infants there is a definite tendency
toward grouping of the bites. This is attributed to the
piecemeal feeding of the mites.

Fig. 3.—FPapular lesions from mite bites grouped at the belt line.

The sites of predilection are not only those portions
of the body which come into contact with tlie mites but
also the areas having clothing to press on the mites. In
addition to the face and hands of children, lesions are
found about the ankles, belt line, upper shoulders and
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more marked and considerably more numerous than the
rose spots of typhoid. Rigors were nearly alwavs
present early in the disease. As compared with typhoid,
the bronchial SVINMPLOMS were maore cornmon, '|I.'i.'i]| WIS
more severe, and nervous symptoms were more marked.
Occasionally there was considerable embarrassment of
the heart and a faster pulse, Untl recentlv. Dr.

Fig. 4.—Typical grouping of bites on the lower part of the leg. The
patient also had a few izolated lesions over the hody.
Adams believed that these were cases of paratyphoid
of a strain that was not represented in the triple
vaccine., With such a vaccine he was unable to get
immumity for this disease. About ten of Inus patients
were administered the triple vaccine within from six
weeks to six months before they hecame sick. The
duration of his cases was from ten to fifteen days.
From these patients no specific inguiry was made




regarding “insect ]1i1_l:.~«“ prior lu_l]u- onset ot the 1]]1.11-?.~.
[n the proved case from [Longview there was a definite
history of “insect bites” seven days before onset of the
Mness. Serum of his blood was positive for the Weil-

Felix test up to ] = B, _'ﬁ,g‘cul'{lin; to him, the ites

Fig. 5.—MAlite bites scattered diffusely owver the body, face and scalp.
Az many lesions were vesicular, the eruption closely resembled chickenpox.

were received in the room of a hotel. When the bites
were felt he made a search for bedbugs but was unable
to find them.

Inquiries were made of the city -manager of ILong-
view. According to him, approximately 100 cases
occurred there during the past three vears. He says
that the cases had a course of fourteen days almost to
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PLATE V.

$ e Laboratory Bualletin 62,

PR Female stigmal plate of D). elecfus seu variabilis, Notiee that this plate ismuch broader than that of the male; 455
2 are prezent, and the chamber is much larger; the dorso-lnteral prolongation is just candad of the equator.
vy enlarged, Original. B. A. 1. 3150,

F1g. G.—Transverse section of a portion of stigmal plate of D, electus sen variabilis,
| Notlee the three layers: in the upper layer are seen the goblets; in the middle layer
are seen the goblets and the chitinous supporting cells; In the thick inner layer are

geen the stems of the goblets. Greatly enlarged. Original,
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PLATE X.

Hyglenic Laboratory Bulletin 62,

L0 wrenredtocd G

Fia. 14—=Stigmal plate of male D, venusins. Notice the broad aperture, the prominent
terminal prolongation, and the scattered gobletz; the middle layer also iz visible.
Greatly enlarged. Original. Marx 122,

L2 rtraca Tt ¢

F1a. 15.—Stigmal piate of female D. venustus. As this was drawn from an unmounted
specimen, It may not be absolutely so exact a representation as is the plate of the male.
Greatly enlarged. Original. Marx 122







Hygienie Laboratory Bulletin 62. PLATE XI.

i '!:1 AL e nd i 4 J‘J

Fic. 16.—3tizmal plate of female B, parumapertus,. Notiee the convexity of the plate, the
prolongation which forms an acute angle at the caudal margin of the plate, the coneen-
tration of the goblets around the aperture, and note also the unusually large chamber.
Greatly enlarged.  Original. Marx 1438,

FiG. 17.—Stigmal plate of male D. parumapertus marginatus. Notice the prominent pro-
longation [broken at end], the unusually large chamber, the convexity of the plate, and
the arrangement of the goblets. Greatly enlarged. Original. Marx 137.






in 6 PLATE XII.
{vgienic Laboratory Bulletin 62

J:?? ‘Iflﬂ':u hﬁra;.-ﬁ.r-..?'“d ¥ 1A ?1_,.“_-*_4':‘_‘1-}:'

Fics., 18=10.—lates of two female D, parumapertus marginatyz. Notice the acute angle
formed by the prolongation, the enormons aperture and chamber, the cireular goblets,
the convexity of the plate, and the broad anterior margin of the prolongation. Greatly
enlarged. Original, Marx 137 and B.A.L3418.






i PLaTE XIII.
Hygienic Laboratory Bualletin 62.
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Fic. 20.—Stigmal plate of male tick determined by Banks as 0. wigrolineatus. Notice
the preequatorial position of the aperture, the arrangement of the goblets, and the
aj}s{\-n‘:e ur a ﬂﬂl‘:su-l:ll:lﬂ'ﬂ] l}l‘o]ﬂngﬂli{]ll. I':ﬂ]ﬂl'g{’ﬂ. ﬂ'l'igi]]ﬂl. I."I1 S- P. H. '&: hi-. II- Sn

10692,

Fia., 21.—8tigmal plate of male ). nigrofineatus from Oklahoma. Enlarged. Original.
B. A. 1. 4363,






PLaTE XIV,

Hygienic Laboratory Bulletin 62,

Fic. 22.—Stigmal plate of male D. nigrolineatus from New York. Enlarged. Original.
U. 8. P H. & M. H.-3. 8932,

Fi6. 28.—S8tigmal plate of female D. nigrolincatus from New York. Enlarged. Original.
U. 85 P H. & M. H. 5. 9992,
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