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PREFACE. 

For many years there has egistecl a need for suitable methods and 
suitable apparatus for practical use on a large scale to control the 
really serious insect pest known as the common cattle tick. While 
a few ticks on an animal seen1 practically without effect, so far as its 
gcnel.al health and vigor arc concerncd, there can be no question that 
their presence in large numbers, as ordinarily found in this section of 
the country, is a serious hindrancc to the rapid improvement of live 
stock and a conetant menace to the material prosperity of our live 
ktock interests. 

Aside from these practical considerations, i n  which our own stockmen 
are most intimately concerned, the much argued question of the relation 
of ticks to so-called "Splenic" or "Texas" Fever among cattle has an 
economic bearing of equally great importance to the entire country. 

Some two years ago practical experiments were begun under the im- 
mediate supervision of Dr. 31. Francis, Veterinarian of this Station, to 
find, if possible, some means of preventing the ravages of ticks which 
might be effectively used with economy and dispatch ancl thus be o'f 
practical benefit, not only to the small farmer who handles at  most a 
few head of cattle, but also to the ranchman who must opcrate on 
hundreds at  a time. 

On consultation with the proper authorities i t  was deemed best to 
have prepared for publication st the same time a complete biological 
discussion of the tick, with drawings and explanatory text, and Dr. 
Cooper Cuxtice, formerly mith the Bureau of Animal Industry a t  
Washington, D. C., and Author of the very valuable work on "Animal 
Parasites of Sheep" published by the U. S. Department of Agriculture, 
mas selected to carry out this feature of the proposed investigations. 
His article is presented under the first sub-head-"Biology". The 
discussion of the practical side of the question by Dr. 31. Francis, 
follows under the second sub-head-"Preventive Rleasures for Farm 
and Range Use". 

I t  is hoped that the information presented in this Bulletin may 
prove of especial value to the stockmen of the state. 

GEO. 11'. CURTIS, 
Prof. Agr. &. DireetoE 
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T H E  CL4TTLE TICK. . 
Boophiltis bovis Riley sp.) 

I>IOLOCrY. 

OPER C U I i T I C r ,  31. D., D. V. S., MORhVIr i ,  ?-. Y.)  

Who c?oes not li1101v t l~o-e  disgusting little leaden colored, hag like 
affairs that attach themselves to catt;e, horses, dogs nllcl man, and arc 
called ticks by everyone. And yet 1iovr few 1;non- the structure and 
life history of the arr:rnt pests ant1 that instead of Iseing d l  alike they 
belong to many ~pecics. Ticks and those other pe3tiferous insects- 
the mange inqecis-belong to the order of miteq, .$'cnri/za, ~ r h i c h  nre a t  
present included r;.;tll t', 2 s;:i:lers, ."l-nr~cina,ancl the Scorpions, Pcdli,n?- 
pi, in the Subclass of in -e;ts, .-lrac$?-2;(2n. Thes- orders are:tlike in liar-ing 
the "head ancl thorxx intimately nnitecl; no antenilae and only oiic 
pair of maxillae; no genuine abdominal lcgs" (Pacfard'ic Zoology) \\'llilc 
 scientist^ unite these orclers the tielis can be easily scl)aratecl by the 
one character of having their heacl, thorax and abdomcn united into 
one bag like piece. To a carual observer an  adult tick (Plate I, Figs. 
1-4) seems to have the body provided with a small I~cad, but the latter 
(Plate 11, Fig. 7 )  is really the movable mouth ring and its al>l-~ei~(lngec. 
There are also four pairs of l i n~hs  arr.ang2cl in  the I8rgc.r ticks on the 
ventral side and toward the hcad. I11 size ticks varr  from a ~n inu t e  
speck, as the seed ticks, to mcdiu~n sized beans, th3 ordinar-  .I-- 

tielis. 
I11 the Unitrd States there are a t  lead six s~e2ies  of ticks TTI 

have been talcell upon cattle viz,: Boophilz~s bor is  Riley sp. 
common cattle ticli; .dn76Iy onznza ?tnip?~nc2aln Pact] arc1 sp. the 
star tick, occurring on cattle, horses and rnan; Dernznce?zlor.17?~~?.1'~~ 
Linn-the common dog tick; D. occidenla2is hIarx-the ves 
deer tick; Ixodes scapulnris Say-the wood ticli, and Lrorles sp. f 
California cattle. Of these the cattle tick ancl the star tick are those 
occurring in Texas. These are easily distinguished, the former heing 
the most abundant and without ally characteristic. markings while the 
latter always has a bright metallic spot on the head shield of the 
female, and two bright iridescent lines on encB side of .the back of 
male. I t  is possible that other species may be found later which 
be included by these descr;iptiona but until found it  is inconven 
to more closely define them. , 

account ,of its ~rcater'economic importance, the cattle tick is 
at  will be condidered in the remainder ,of this article un 
me~ltion of another is made. 
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To the scientist studying the tick to learn its life history, hc 
form and anatomy, the fact that these animals are pests to the a 
man throughout the greater part of the year is of very little import 
while the latter cares little about such matters if he can only 
how to rid his cattle of them. Yet i t  is only by learning the liff 
tory that any remedies to prevent them can be applied intellig 
and the fact that the knowledge attailled is of practical value a1 
double interest to their study. 

The life history of the cattle tick was first definitely ascertain 
the fall of 1889 in  the course of laboratory experimentation b 
author of th'is article. The following extracts are taken fror 
Journal of Comparative Medicine and Veterinary Archives, July 1891 
a d  January 1892, in  which this life history was first published: 

On October loth, I placed some of these eggs (Plate 11, Fig. 5) in a 
small glass-covered dish filled with damp mould and set i t  aside in  
the incubating room of the laboratory. On November 4th, the young 
ticks (Plate 11, Fig. 6) had begun to emerge and by November 15th 
the hatching was completed, each egg having produced a young tick. 

At this time the ticks were taken to the Bureau Experimental 
Farm, and put on a calf which was confined in  a stable, whose tem- 
perature was maintained a t  summer heat throughout the experiment. 
A calf with a white abdomen mas selected, thrown on its back, 
sprinkled with ticks directly on its fine silky hairs, and time allowed 
for them to crawl into the akin. I n  this proceeding the certainty of 
the young ticks arriving at  the most suitable surroundings was 
assured. 

I t  is well to state here that the parents of these young ticks were 
the last seen a t  the station on any of the cattle, and that the room of 
experiment and the calf Kere quite free from ticks before the experi- 
ment began. The following table will serve to illustrate the sequence 
sf eveilts in  the experiment and present i t  in rough but compact 1" 
DATE. STAGE O F  ESPERIMEXT. TIME CONbUMED I N  VARIOUS 

1889. STAGES. 
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ocr. 3. 
Oct. 10. 
xov. 4. 
Nov. 15. 
Nov. 22. 
Xov. 29. 
Dec. 11. 
Dec. 16. 

Egg laying begun. 
Egg laying finiched. 
Ticks appeared. 
Rearing begun. 
1st tnoult, larva to nymph. 
2d moult, liynlph to adult. 
Female 1-2 grown with male. 
Experiment closed. 
Experiment endured. 

Ovipociitinp one week. 
Hatching three and four weeke. 
Unneres~ary interval of one week. 
Larval stage lasted one week. 
Lasted one week. 
About two weeks later. 
About one week. 
About two and one-half months. 

Having briefly reviewed the experiment we may now etuJy its 
products. 

The eggs were laid in a little mass; were subovid, dark browr 
apaque and coated with some protective substance. I n  alcohol 
show a thin shell-like covering with a dark opaque mass within 
the latter stages of incubation the form of the young ticks became 
more and more apparent until they emerged. The exit from the shell 
seemed to be by the shell rupturing and the imprisoned occupant 
thrusting i t  off with its feet. The torn edges afterward rolled inward 
and prodhcedLthe appearance ofCclam shelis, so frequently menti 
sLn writings on this subject. 
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The anaton~ical differences of the ticks in their stages will not be 
discussed further than to point out the gross characters. There are 
changes which take place in the mouth parts, but these are of such 

ter as to require elaborate drawings and detailed descriptions, charac 
and a] 

The 
eradus 

re necessariiy omitted. 
young ticks or larve when they emerge are whitish, they 

,, ~ l l y  turn to chestnut brown and resemble minute seeds. Though 
I have never seen the seed-ticks of the South since I have begun to 
study then? from a standpoint other than to rid myself of them, I 
think that the young of the cattle tick may form a large portion of 
them. 

The date of the first collection, Nov. 22nd, was a week from the 
time the young ticks were put on the calf and very fortunately 
coincided with the time of the first moult. Specimens were taken 
which showed the tick nearly ready to emerge from the old skin 
through which they could be seen The larva (Megnin) (Plate 11, 
Fig. 6) is six-footed, ppssesses no sexual organs and wants the large 
single stigmata found in later stages. I think i t  breathes through the 
six stigmata-like dots I have observed on the sides just behind each 
pair of limbs, but I have not yet made all the sections and examina- 
tions necessary to sustain this point. The digestive, urina1.y tracts, 
and cloaca1 pore are present, and apparently vary little in  the suc- 
cessive stages. 

The next or nymphal stage as seen through the skin of the la 
hasadded a pair of limbs behincl the others and a pair of la 
stigmata behind them. The additional legs lie along the sides i 
loop with its convexity directed caudally. The contents of the three 
front pairs of legs, have withdrawn until only their white tips remain 
in the testa about to be moulted. The head itself is withdrawn from 
the external skin and the mouth parts seem to be entirely discon- 
nected from it. 

Moulting in this stage is completed by the testa first splitting along 
the side in the vicinity of the head, the feet being thrust out through 
it, and the dorsal and ventral halves torn apart by the force of the 
limbs. Specimens of the loose valves, and a tick with its feet thrust 
through the slit near the head, which are now in the Bureau collec- 
tion, demonstrate this satisfactorily. 

In  the change from the larval to the nymphal stage there is a com- 
plete ecdysis accompanied by the addition of new parts. The change 
is, therefore, incomparable to the stage of metamorphosia in insects, 
and the terms larva and nymph can only be used in  a restricted senfie 
as applied to these stages as being analogous, but not homologous with 
those etages bearing the same names among the insects. The impor- 
tant changes a t  this moult occur i n  the locomotory and respiratory 
organs. 

The next specimen8 were collected a week later on No\. 29th. The 
collection contained individual8 about to change from the nymphal to 
the adult stage which, like the ethers, could also be seen through the 
teata they were about to ehed. I had previously been enabled to 
study this stage from field  collection^, bnt the speeifnene collected a t  
this time were invaluable in completing the life-hiatory of the ticks as  
learned from a single brood. 
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Tile rnou!ting a t  this period is roniplete. The lilnhs and head are 
withdrawn a littlc fro111 the old teat:%. The valres split along the sicles 
as  i n  tlic earlier moult. ' ihc tiigcqtivc t ~ n d  res1)ir:ttory :ui(l locomotory 

ans ullclergo little, if ally, moclificntinnc. Tlle grcateit c l~ange 
urs in  the icproduL"ti:-c oi.bnn, 7:.11ic-11 1ia1 t: dcvelol,c,l c:uring tile 
nphal stage ancl nssunic tlirir fu l c t i o ~ ~ s  irnnictliately after the 
ysis, rr11e11 the genital orifices :lr)pcar in  the i l e ~ ~ ~  S ~ I I I .  13e:;o11cl 

thls and the n ~ o r e  clcciiled ::dult cilarnatera oiYcred in co~lfi~ln~:tt ion 
there wcrn to bo no essciAiial c.llangc I .  

The differenc~s bztveen the tick5 tlzstlnc,l to he:.om? ci411er rnak or 
fernah cluring their fillnl liloult i:, not 1llill.k~d. 'j'lie average of the 
males is smallcr, but  a small fern:~lr i>inj not be zny larger tliall a n  
ordinary ntale. i n  each tile maul11 ring nucl mouth l ) i~ r t i ,  the sl~ic~ld- 
like head-piece, the breatlli:~: porcs, !lit: lirnbs ant1 the I~otip arc aill;l.. 

After they e~ncrge,~ho~veve:', ihe  mi~les (?late I, Fig;. 1-3) c:ju 1~ 
cB1y chosen by tll:lr ~111;tI!i.i si:~ .. by tile absence of a well-defincii 
.d shiclil, by liic c:.tc~.:ii~;i t8f ti,; bliield over entile back, aud by 
two pairs of trini~gi~::~r c ! L i t ; ~ l ~ ~ i  1)1:~ies, situ'~tcc1 on the nhdomen, 

liild and on cnth siilt: of tli: %:In>. 'i'lic fcrlnale (1'l:ttc I, li'igc. $4) 
~nur*h :LS i i l  !:cr c'irlier siazc; t:~c. !ic.ad s:iielcl icr, llotverer, l~rge1- 

;tror~g:.r, t,!r 11, e ,  I:J,L&S b~ ~ ! 1 2  i ~ i i ? - ~ , : ; c ~ i  :tttac1111ietlt~ to the body- 
3 are styo-:,:cr r , : ~  1 c!:',lj) ':', :111cl t l l u  Ijrent1i;ng pores are much c:1- 
d. Tlle l~iilbq, i i i  b0t.1 inLilc n;i i fxnalz, are stro:.? :~ntl large a s  
n rcd  wit11 their  dies, : L I I L ~  fi t l ~ e i ~ ~  i;)r rL~t~ininy -their place on 
host until they hart ~ ~ i n c c !  :L I I ~ I I -  :~tla~': l l i~cnt :)?' tlicir mouth 

strum. Thc es:crriai gcnlLals ~r1iic:i aljpcar in t l ~ c  adults arc  
similar i n  c:~:.11 sex, and oc,.nr bct.i;een ~ L L C  b n s c ~  of the secolid 
of legs. They present lit,lc niore t:l,~:l :ill o1)cninq sitnatecl on 
nedian line of 'the belly. 
~raughout life the male cn:argej but  liltlc; he bccomw a little 
ler,  long2r a:ld thicker, but nol m srkeJly s ~ .  The female, on 
ontrary, grows to s. c o n ~ p a r , ~ t i v ~ l y  i i l ~ i l l ~ l ~ ~ :  size (Plate 11, Figs. 
, :',b, J,.) s;,elling (?:L? by day, lie: botlj- bccorl~illg so rotuncl and 
te witil tllc fo,):l ctrnnn from liz;. host tllnt slie call scarcely be 
; n i ~ c d  cs of the same si):ci-.s as the rn:tlc;.. . \trliile her body ha8 
ted, ho ; re~cr ,  her lieail, her legs ancl 11rcat:liug pores have not  
rgone any changes. 'I'hcsc remain cxactly of tile same bize as i n  
)eginiiing, ancl with the exception of the llracl sliielcl are but little 

different frorn tho% of the mi~le. The disparity in  6i.x between the 
legs ancl the body of the  fully-gorgccl f;.nia~e is so marlretl that  the legs 
a n d  liead appear even smaller than a t  first. The comparatively small 
size of the male has caused i t  to b,: o:erlooked or, if found, causecl i t  t o  

assed among the young of this species. 
ter moulting, the young female again attazlles herself to her host, 
seems r~tre ly  to chan,ne her po3ition. Ii'hile she may be 

able to do so a t  i h t  with ease, she isecomes so heavy and logy later on 
tha t  any  change mould cause her to fall to the grot~ntl should she loosen 
her hold mitt1 her beak. The males, however, remain small and light, 
and i f j s  not in~posaible for them to change their position, and n o  
doubt do so. After nioultillg they hunt  fold mates through the  dense 
growth of ~ f t l e  hairs and, finding them, attach to their host so that, 

' v , i ,*l 7.1 ,.:-*> 
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tn:1 ,:,nveniently e:u'sta:e th:ln b d l y  to b=lly, and brinx 
la1 gei1it;~ls iit a!)l)osition. I n  this p3jit,i3n th3 1119189 m a  

l i ) t l : i ,L  r i i , ! ~  f;rll~,lz: of:~ll  +iz23. ' ~ ' K ~ , L L  :~5ba,;h;n:i1\ of tile m . 

th3 11o;t i :  f.)r E)I I ,  a; ml! a :  to E.i:ilit ~ t 3  c.)p ll.1:i3:11 t:i~i'; CL:I b i ~ :  
littl: { l  ) k i ' ) k  f): hi5 1 c?.)<lti~l:~ ~ ' 1  ? 2  or iiC2, hi.; iii,:;; L-32 i a  s i . : ~ ,  :x!l,t 
tilo trdnl2.1 ;,:I: d ; ~ i n  np?;l t'il.? lit:!c f ~ l l o : r  i.1 f;i.tilizin~ tl13 eg;;, 
c1~1n:~;ltl i t .  

r 7 1 i?'i; li\,!> np3:1 t!l- hlo3.i o f  tllcir hosts. Tllc f ,111;~12 rnpidly in- 
crenu:>s i : ~  size, storing aiy,Ly qn:~uti;io.3 of t!le ing%ted fao:l i n  a:] it>>- 
mcnw c.on\-ol~~ic:l clininh-r ~r l l i !d~ may be !ii;eno,l to a liver. The. 
rnpi(lit,y ~ r i t h  ir!li:!l sl~:: c~ilnrge; :seeiilj to !:epe:lrI muell on tempera-- 
ture; in  ::nnln.er tllrec or four ( 1 : ~ ~ s  (;illy are ~I;~CL'SS:LI.J- for tl:e producc 
tion oCquil(? lx:.g:: ti-lcs nft,c:- t!::: fiuni moxit. 'i'ile l ~ l o o ~ l  e:lteil is 
stosi'cl ar a c!a:li co!ol-cd Auitl ~ r l ~ i c h  !*o~zn::~t,e3 i : ~  ni;.,~:i,.)!. I lin~c: 
sccn no blood c.oi.l~uscles in  it. 

!YElilo i11:;e~ii;lg the 1)loocl n:ltZ asrimilating i t  t l ~ c  tit.!; 111:~y. 
pro:~ahlj- doe?, dips';. it to s:>u11,: i:~t311'~. I 1it~i.e not Sicnlonstra. 
stomnch or : L C C ? E S O T ~  c r p i i s  I ~ . ) ~ e v e r ,  i i '~t ,  l a  mx!e ilel.?r 
micro:~i*opie sections. 

Ul~tlernrxth t,hc skill of the hnc!: of living fe:nxljs cn.11 lji: :rn,ce\i 
cert:tii~ to:.tuo:~s vcsscl.?, o:12 on cncll si:le, ~r!?ic>ll c.ontniil a vh i te  fluiti 
aub.~tz:~cc. 7?;1i; :LIQO b3.:01113r mliil after c!c::th ill alcliol. Tllcse.. 
vessels :ire of the excretory ay:jtem and cnlpty n-ith t!ic i:itc:;tin 
tllc nnus. Tllr: prex3ce-of t!:ii nlnt,cri:~l 21.0 demons?r,~tcs :t tlio;~:: 
of fond antl a n.astc product ill tilc liviilg proxlsses of tiic nnimnl. 

Breathing t,alics place througil the t v o  pores (Plate I, Fig.. 4-7) 
sieve-like p in t s ,  (1:eritrnmcs) >itunte:l at each side of the body, just I..-- 

hind and above the last pajr !.1' 1cp.  From the n1ain oyening th:: air I; 
distr.ibuted 1,:; a fascicle of tt:Lular branches (tracilcz), into nll 1::~rt~ 
of the body. 

After ~egetat ion c!le most interezitiug f iulc ; i , ,~~ in ticks is repro 
tion. Tlie male pl:~ess hin~self i n  copulation as note;! nhove bel; 
belly 1~ltl1 the feinale, :~tt:iches to tlz:: host by his I)-al; and 'windr 
leg3 arou:lc: tllose of t,hc fcnlnle, tiins bringing t l~c i r  extcrnal gel1 
i n  contact. Tllia is always easily effected, for whatever be the di 
ence in  size between them, the  distance from the  point of the beal 
the genital opening in  each id :icnrly equal. Tho genital openir 
about as far 11ehintl the  mouth-ring as the benb and ring is long. 

I t  is not probable thn: ti12 m.tle inserts t h q x n i s  into the  fe:r 
I t  is quite lilicly that  e:ich may p ~ o t r u d e  their organs until  they to 
\Vhile they touch the senicil muat pass from the male to th3 ferr 
From the continued presenceof t112 male by the fiinale one mould i 
t,hat co~-,ulation' vas  not conlpleted a t  oilce, but rather through a si 
of connections more or less remote. 

The internal apparatus of tllc female consists of paired ovaries, c 
and a single vagina or ovipositor. Th'ere are other accessory 'or  
among which is a receptacle for st,orillg eemen. ' T h e  ovaries, of col 
eupply t h ?  eggs which pass into the uteri to become fxtil ized, talic 
shells.and become otherwise changed. -Theutel'i though com parati 
large do,not .occupy as  much of the  body'cavity aa 0116 \ ~ ~ o u l d  tl 
frbm a glance a t  the mass of eggs -laid; for bsfore. the  tick loo'senv 

duc- 
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hold from the cow but few are developed, a d  during ovipositing, 
conversion of the stored food and corresponding clevelopment of eggs 
take place with tremendous rapidity. 

lZThea fully gorged, when the organs of generation are fully pre- 
pared, and either the eggs within fertilized or a sufficient quantity of 
semen atorcd in  the receptale for their fertilization, the female (Plate 
11, Fig. 4b) loosens her hold on her host and falls to the ground. 
She must do this to lay her eggs. Crawling off to some dark corner 
her work soon begins. Any delay seems to me to be caused by the 
tick not being prepared to undergo the final act at  the t i p e  of removal 
from the cow. The female may, if detached, lay eggs any time after i t  
is half grown. (Plate 11, Fig. 4c.) Mast ticks under my observation 
have waited a day or two before commencing ovipositing, and some 
even more. While the tick prefers to act in  quiet she will, if retarded 
longenough, show her secret method under almost any difficulties. 

I must now draw attention to an organ which, though accessory, 
plays an  important role in ovipositing. Between the mouth ring and 
the head shield, is a space which becomes very marked in the fecund 
tick; a t  this point open glands, which are paired, racemose and situated 
just  under and within the head shield. During the last days of the 
growth of the tick these glands become distended with a viscous fluid 
substance with which the eggs are to be coated for protection. 

The first visible act in  ovipositing is the withdrawal of the mouth 
ring and appendages apparently into the body, thereby leaving a de- 
pression or pocket; a t  the same time the ovipositor protrudes toward 
the bulging skin at  the back of the mouth ring until they touch. The 
head is now entirely concealed. As soon as the ovipositor touches the 
opposing organ at  the slit which appears in  its middle, an egg passes 
from i t  and is immediately surrounded by the coating sac. This 
passage of the egg is dificult to detect but if the passage is interfered 
with can be made out after a time. The ovipositor then withdraws, the 
mouth parts appear, and the egg is pushed from its coating sac which 
recedes from around it. As the mouth parts are commonly known as 
the  head, i t  appears as though the female passed the eggs over her head 
and laid them from her neck. A curious affair surely. 

The obcject of coating the egg has been clearly demonstrated by 
Bertkau, who found that eggs laid after destroying the coating sac and 
preventing the eggs being covered, dried up and would not hatch, 
while others newly laid by the same female and coated, hatched in due 
time. Egg after egg does the little creature lay, her pile growing con- 
atantly larger while her body constantly contracts, until, in about a 
week, little is left but a yellowish, dried up, shriveled skin, whence all 
life has departed. She dies, having nothing else to live for; her young, 
when hatched, need neither care nor direction. Sufficient of them will 
find a cow and live again through all the phases of their life's history, 
a n d  their posterity be quite sure to pester the future farmer and in- 
vestigator. 

While the cattle tick, BoophiZr~s bovis, has an interesting, natural 
hiatory i t  has also 3eceived attention from many writers who have re- 
corded various obdervations concerning i t  from time to time. 
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Boop?tilus (ox loring), I applied as a generic name for these ticks 
in a paper on "The Classification of American Ticks" (illustrsted), and 
read before the Washington Biological Society, December 27, 1890. 
I n  the proposed genus the rostrunz and pa lp i  are very short; the 
capiiulz~m is wider than the combined width of thepalpi and rostrum; 
the seconcl and third segments of thepalpi  arc nearly equal and eac?z 
widest about Zhe middle where Zhe sides project in an  ang2e; eyes 
are present Koch (in Uebersicht des Arachnidens System Zecken), 
seems to have figured this or nearly related species under his genus 
Haemap?tysalis, but so defined the genus that late authorities on the 
IXODIDB include quite other forms of ticks in  it. As this species can- 
not be classified with forms having.theposterior border of Zhe seconcl 
joint projected laterally, I have created a new genus. 

Prof. C. V. Riley, in 1869, Govt. Rept. Diseases of Cattle by Gamgee, 
was the first to furnish a good, unmistakable description and figures, 
excepting the male, of this species. There is a poszibility, however, 
that his description may have been antedated by Koch (1844), who 
described Hcemap;l2ysaZis rosea, from Cuba, and by Say (1820), who 
described Ixodes annulatus, from Florida. Boop?tiZus bovis is the 
only species in this country that I have so far met with to which the 
characters of Ixor2es annulatus apply. The above descriptions of 
Koch and Say are so imperfect that i t  seemed preferable to adopt the 
later description. 

More lately, Megnin, in his volume on parasites (1883), has de- 
scribed a tick from Algerian cattle as lxodes Dugesii which seems 
to be our Booplzilu~ 60vis. I have, through the great courtesy qf 
Prof. A. Raillet, of Alfort, received, among other parasites, specimens 
of ticks from Egyptian ca~tle. I cannot find a specific difference be- 
tween the specimens of males and females received from Egypt, and 
specimens of our Boop?~ilus aovis, on direct con~parison. 

Prof. Riley described the cattle tick in the government publication 
just cited in the following terms: 

"lxodes hovis, Riley. A reddish, coriaceous, flattened species, with 
the body oblong-oval, contracted just behind the middle, and with 
two longitudinal compressions above this contraction, and three be- 
low it, more especially visible in the dried specitnen. IIead short 
and broad, not spined behind, with two deep, round pits. Palpi and 
beak together unusually short, the palpi being slender. Labium 
short and broad, densely spined beneath. Mandibles smooth above 
with terminal hooks. Thoracic shield distinct, one-third longer than 
wide, smooth and polished; convex, with the lyrate medial convexity 
very distinct. Legs long and slender, pale, testaceous red; coxae not 
spined. Length of body 0.15 of an inch; width 0.09 of an inch. 

"Several hundred specimens in different stages of growth have 
also been received from Pulvon, weat coast of Nicaraugua, taken from 
the  horned cattle * * * by Mr. J. McNeil. They preserve the elon- 
gated flattened form, with the body contracted behind the middle by 
which this species may easily be identified. The largest specimens 
measure 0.5 by 0.3 of an inch. -lfThen, gorged with blood they are 
nearly as thick through as they are broad. I n  the freshly hatched 
hexapodous young, and the young in the next stage of growth, the 



244 TEXAS AGRICTLTURAL EXPERIBIENT STATIOS. 

thoracic shield i; one-third the size of the n-hole body ~zhich i s  
palc y e l l o ~ i s h ,  v i t h  very distinct crenulations on thc hin(?er c,lge. 
Thc fi)~~i.t l l  p'lir PI' legs is addeLl apparently a t  the first n ~ o ~ ~ l t . "  

Tlie above des~ript ion was evillently drawn fron? al<.oliolic ai~eci- 
n~eil*,  t!lu? gi\ ing ' t ~ e  tlincolor.\tio~?h due to tlle alcoliul rnt:ler ihnn 
the colnrs of lif:. 1n deicribing the hen(], tllc mouth ring and ap- 
pcndngee are meant. 

On the mme page c i t h  tiiis dcs-ription Profesqor Gaingze proposed 
for the tick the nanle Lyocles indcntatrcs. The more conlplcte dcs- 
cription of I'rofe2sor Riley secms to ~I:LI.C securer1 the latter's name 
Boris, for Professor Gampee's name inc2entntzts has ntver, to my 
k n o ~ l c d g e ,  been used dutqide of his report. 

Tlic cattle tic6 seems to he one of tllc moit  wi2elg distribute i of all. 
I n  the  United Stales i t  occurs ererywhero soutll of a line ~vhich has 
becn drama by the 13ureau of Animal I n d u ~ t r j -  as the northern line of 
the  southern cattle ferc.i- area. I11 thiq boutheln portion of the Unitecl 
Stater the tivlis or tllcir egPs scem to be able to ~~i t l ls tancl  the cha~iyes 
of climate. I t  is n ell kilown t l ~ a t  the di~appearance of the ticl;s coin- 
citlcs with tllc corning of tllc Y, ictcr frosts. * The influellce oS heat 
or cold upon the propap;ation and gromth of ticks governs in no  
sliqhl clegree their presencse, t r e n  i n  tlloie states permanently infested, 
during early spring :tncl late fall, or in the extreme south, throughout 
the  winter. I n  so:nc ~ynrm open winters one may therefore expect to 
fir14 t l l ~  t1(.':1: i - , > ~ ' ! ~ n r n  Ye:-ns :ill   inter. On account of their inn- 
bilit,- to :~cti\-($:)- migrate and of the chances in  ~evcr i ty  of m a t h e r  
from winter to    inter the  northern limit of their distribution must 
also vary. Tllus the line sweep3 backward and  forvrnrd over a con- 
siderable area, b~i:~;: pusileri far southward i11 a single serere minter 
only to advance hion-ly nor th~ra rd  again in  succeedilig summers and 
milder ~zintcrh. The line p ro~o: rd  as the nor t l~ern limit is broken 
every summer hg the s l~ipmcnt  of infected cattle to northern p:tstures 
ancl rl~nrI:et+, to be restored again hy thc severities of vinter.  

The distributioi~ of Yl/f~op//(,lli/us ho7lis in  other countries seems to bo 
tolerably certain. It is in  IZrxlco without doubt. I n  his ,?lrac?~niden 
C. L. Koch drrcribes a i ~ d  illustrates species n-hich seem identical, the 
originals havinq been collected i n  Cuba sand South America. I have 
albo received Cul~xn speci~necs frcnl Dr. Francesco de Ralmascda of 
Havana. The specimens menti,med earlier as having come from 
Egypt through I'rofi.ssor Raillet p r o w  itq existence therc. The prob- 
able occurrence on Algeria11 c a t ( 1 ~  is indicated by th? ~irni lar i ty  of 
our species with that  describe~l by Profe5sor b k g r ~ i n  as Ixodes 
Dugesii. The distribution Beems, therefore, to be i n  the southcrn 
part  of the  United States of America, i n  the  northern part  of South 
America and i n  the northern part  of Africba: It is probable that  we 
may  find i t  i n  certain parts of southern Europe as Spain, when t h e  
knowledge concerning this most in~por tan t  tick has accumulated. 

The original homc of these ticks n-as probably northern Africa. 
* Profecficr Geo. JV. Cul t i s .  Director of the Tevas Experiment Station, com- 

melit8 on this statement a? fi~llows: "\\'it11 us, ticlrs seem to ~nf fc r  vel'y-little 
108s in wiute* except in  long cmtinced snd quite seve:e cold. 'Frost,' I think, 
haa no effect whatever." , , I b 3 t  .it 
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This proposition is b a ~ e d  upon the following grounds: The ability of 
voung ticks to attach to the calf used in  the breeding experiment and 
their subsequent rapid increase in size demonstrates that they mav be 
true parasites, whose development can only take place immedi 
after they become parasitic. Specimens of the fianle brood reserv 
the incubating glass underwent no change, although kept until 
the rearing experiment was terminated. Field collections from 
tle comprising all stages from larva to adult, also sustain this 

While these ticks may attach to other animals than cattle, the 
ter seem to be the host on which they thrive best. Their scarcil 
other animals indicates they are only occasionally parasitic on t 
and that they would scarcely persist on the ranges were i t  not fo 
farin stock. I11 settling this country cattle mere introduced frc 
least two directions, one from northern Europe into the nor1 
half of the states; the other from Spain through the TVest Indies Into 
3Iexico and the Spanish settlements of North and South America. 
The presence of tlie tick in S p i n  is not known, but on account of the 
latter's old-time relations ~11th northern Africa, i t  may be suspected 

is in view of the exact specific identity of our cattle tick 
from Egypt, and the method by which our southern cattle 
introduced in  the early Spanish invasion, and from the fact .l.uu 

ick completes its development from six-footed stage to adul 
el that i t  seems to me that the common cattle tick of the s 
??~ZZUS ~ O V ~ S ,  is an  inirociuced species, ha-ring been introc 

d .  in  the sixteenth century into the Spanish settlements of Amc 
The species then spread with the cattle into all those parto wher 
climate and conditions were suitable. 

The presence of ticks on cattle taken from the south to nor1 
markets and pastures. and also on native northern cattle, whi~., 
some way have been infected with southern cattle fever or Span 
fever, has long been noted by many observers. Gamgee in his rey 
already cited took occasion to argue against the supposed connect 
of ticks to the fever. The officers of the Bureau of Animal Indl-- 
have lately made quite extended experiments regarding the tick: 
cattle fever which on the contrary point out quite a close relation 
I n  a report of the Chief of the Division of Animal Pathology tc 
Chief of the Bureau contained in  the Secretary of Agriculture's annual 
report for 1890, p. 107, the Chief, Dr. Theobald Smith, says: 

"During the summer of 1889 Dr. F. Kilborne, in arranging the 
various inclosures a t  the experiment station for the exposure of native 

3 to the infection of Texas fever, conceived the happy idea of 
his popular theory of the relation of ticks to thr  disease. 
d by placing southern (North Carolina) cattle with nativc 
I the same inclosure and picking the ticks from thc soul 

stockas soon as they had grown large enough to become detached on 
the skin. This prevented any ticks from maturing and infecting the 
pastures with the eggs, and hence prevented any ticks from infesting 
native cattlr subsequently. At the same time, in  another inclosure. 
the ticks were left on the southern cattle. The natives in  the I 
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lot slion. 

ame ma1 

lied of Texas fsver, while those i n  the former did 1 

of the disease. 
lother experiment was made i n  Setitember in  tlie s 

,, I,,>paring tiire:: fields: one with southern cattle and tic~cs; a sec ..... 
vrith fioutlicril cattle from which the ticks mere removed, and a thircl 
over rn~lickl olily :tc!ult ticks iiad been scattered. The result wn8 
equally positive. I n  the  first field no natives ilicd, but c~:~ieful exam- 
51riztion of the blood by tlie writer sho~ved Texas fevcr in  an  ttnmis- 
+A&able manl:e~-. l i l  the  "ticlc" fieltl onc animal died of Texas fever 
a n r l  the  examination of the blood slio~r.rtl t h t  most other natives in 
t h e  field were sicli. I n  tlic third field coiltaining soutllern cattle 
without ticics no tliscacc conld be detcctd." 

I n  1890 other experiments confirmatory of the allove mcrc tried. 
T h e  niost intercstiiig of these is as folloms: lLEcgs laid by ticlis scnt 
from North Caro1,nn vere  placed 011 clricd learns in  a diqli partly filled 
v i t l l  moist soil aiid liept i n  the laboratory until  the young cmergecl 
from the eggs. These ticks were placed on four diflerercl-it aiiimalc of 
slifkrent agcr lcept from ally inf(.ctcd inclosures. T i ~ o  Irere placcd in  
:t2lls, one of the111 on nil adjoining f:~rm, and t t ~ o  yere allo~ved to 
-tap i n  a lmtcli of mood1al;d ~ r i t h  Iienlthy cattle. Of t1:ese focr, two 
died of Tcxaq fever as determilied by a careful pod ?7?or?crn examinn- 
l ion.  One of them war in the stall nyny fro111 the staiion; the  other 
in  6he patch of woodland. Tile other two becanic w r y  ill; one of 

~ iever  recovcred but had to bc killed lator 011; the other recor- 
I n  :tll of them the germs vere c!isco\-crcd i n  the l~lood. The 

:c posses~eil the same cllarxcters :LS those observed in c:lttle in  the 
ed p a ~ t u r e ~  during tho summer." 
cno~lclutlinq Dr. 81ni111 writ(.? that "while tlic na'iire of Texas 
iq by 110 rneans mnc?e clear :LS yet, TTe are able to affirm that 
can product it. Whether the discasc can be transniitted by 

:tny olhcr :Lgeilv must be tletcrminetl b>- ffrxtcrz invcstigaliona. 
.~Tc.~n~vhi lc  tlic evidentbc accumulatiltl thus  far scems to favor 
~ t r o : ~ g l y  the  c-lictum: 'KO licks, nn TCXRS fever."' . TJiltil more conclusix; e evicieiicc is given u ~ ,  n.c must believe thal 
riel; i n  question is a dangerous 1 ~ x r ~ s i t ~  i n  trniisinitting('?) or proauc- 
ing(?) n disease mliit 11 costs the couli:ry ::nnual loices, nntl against 
~ l ~ i c h  t!ierc h : ~ ~ e  been l)n~sctl strict qunra~ltinc ~tyc1ati::ns. 

X'tnv p3qple li-ving soutll of the  souLiler11 c:~itl-  f2;c.r line do not 
> . ~ O I T  of this rii:eaae except RS tllcy h a r t  rcnri of it. I t  i <  r-nrionqly 
~ ~ a m e t i  LLicjpr2ili~ll fever," "Texaq f\>rer," "Jlnrrai:~," lLPple~iic * 
r ~ c c r "  and "Accliinatizatio:~ fcvcr." \IThi?c ~ u n l i n o ~ n  to m:tnp, 
a t l i c r ~  mho havc bcen eng:~ge:I i n  in1lx)rti1'g Iiigll gr:cdc stocak or fnli 

3 for the inlprovcnleilt of their ra -gc stoclc hnvc !;ilon 11 the clis- 
121- to thcir cost. 
: extcrmin:~tion of cattle ticlis vi l l  be untlcr:n'!;c~n lry ~ n c n  in  the 

-.. _ : who have different elids to :~t ta in .  
ne with few cattlc will renlovc t l~cn i  C)r the s:~ke of :ipp(L;waiices. 
.$ mill finti that ~vElilc m felv ticlis c!o no nl)p:~r('xt Ii:~rm, many 
11. t l ~ c i r  niultitutlc-: to mxkc it ill. ','llcsr the.,- will reniore for 
n l g " ~  sake i n  cntlrai oring to inil>rove tll: liealtll of till, anim3l I)\- 
rcr~ieilics. 
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A still broader application of preventive remedies is to the cattle 
in transit across the southern cattle fever line from south to north. 
I n  this lies the highest value, for by cleanaing the cattle, if the experi- 
ments of the Bureau hold true in  all cases, they may be transported to 
northern markets and pastures without danger to northern cattle. 

I t  ia quite impossible to free the southern rangea from the ticks. 
There a.ro localities, however, which may be freed and kept entirely 
so. Such ranges are those near the line where the severe frosts of a 
winter may kill them. These may therefore be kept safe by turning 
onky the tickless cattle upon them. It is possible to exterminate the 
ticks from fenced inclosures further south. I t  has already been 
stated thitt the ticks develop from the eggs in the pastures and do not 
seem to grow any until after they attach to cattle. Experiment 
showed that they were capable of retaining vitality for some weeks in 
the six-legged stage. If a herd of cattle are turned on to a fenced 
inclosure and periodically cleansed, say .once or twice a week, oftener 
if need be, and no new adult ticks are brought on to the pasture, the 
ticks would be exterminated 'after a time. The proceeding is labori- 
ous, requires time and patience, but should succeed. 

Milch cattle are confined of a night time in  stalls, yarda or corrale. 
Often cattleas steers or bulls are constantly confined for one or an- 
other purpose. Such places, after the cattle become infested, con- 
stantly furnish new ticks; also any place to which cattle constantly 
return as mid-day resting places, for the ticks dropping from them in  
these places, lay their eggs there and the young hatching await tho 
return of the cattle. Such places are then sources of the greatest 
amount of ticks and killing the adults and half grown ticks and re- 
moving them will keep these places free. Spraying, the yards with 
emulsion or treating with lime would also help. 

Half grown ticks will lay eggs although not aa many as the full 
grown ticks. But a half grovn tick is not as liable to detach "--" 
from the cow voluntarily as a full grown one would for the purp 
egg laying, for i t  would wait until its development is complete. 

It would seem then that spraying should be undertaken each 
before any of the ticks become adult, 

While i t  is quite likely that the preparation used would kill all  the 
ticks it is safer to try and destroy all  those that drop to the grownd 
for fear that they would only be temporarily poisoned and that they 
would perform their egg laying functions later. Treating the cattle on 
a floor or in  a shute with a ahallow tank would be preferable for the 
ticks could then be easily collected and destroyed. 

If cattle are treated persistently the owner shouId soon see the ben- 
,efit in  the lessened number of ticks which the cattle bring Sack with 
them from the fenced in ranges. Whether or not it would pay him 
for the ordinary range cattle is for the future to decide. 

The points of interest i n  the above are: 
1. That the ticks were probably brought with the cattle either 

from southern Europe or noi-thern Africa. 
2. That the life-history of ticks is 1st an  egg; 2nd, a six legged 

seed tick; Srd, an eight legged asexual nymph; 4th) an eight legged 
d u l t ,  
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3. That ticks dropping off where cattle are confined or spend the 
most time, more especially in their resting places, cause these places 
to be most infested with the young. 

4. That ticks are associated with a disease attacking cattle and 
that their removal has prevented the disease being communicated. 

5. That by taking advantage of the climate and the use of remedies 
cattle and certailz pastures may be freed fronz the ticks. 

6. That all cattle intended for transportation to northern fielda and 
market3 should be freed from ticks. a 

The prevention of Southern cattle fevor by the removal of ticks is 
based entirely on the work of the Bureau of Animal Industry. 

No mention has been made of the remedies or their use. This phase, 
the practical one, being discussed by Dr. M. Francis. 

The two plates with twenty figures of the cattle ticks prepared es- 
pecially for this bulletill hare becn executed so fillely that they dc- 
serve espccial mention. Since they bring out certain details of anat- 
omy not touched upon in thc text, detailed explanations which can 
not be entered into in the plate descriptions arc here given. 

The drawings are all original and the work of one of the foremost of 
An~erica's women entomologists, Mrs. Anna B. Comstock. Mrs. Com- 
stock is the wife of Profes~or J. 13. Comstoclr Professor of Entomology 
in  Cornell Unirersity of Ithaca. Ycw York, and the Leland Stanford 
Jr.  University of Palo Alto, California, and formerly the Chief Ento- 
mologist of the United States Ilepartment of Agriculture. The rxccu- 
tion of this work spealrs for itself, bearing every evidence of a master 
hand. 

The feature8 brought out in these drawings have been worked up by 
the artist as original work. Being unable to be preaent at  Ithaca I 
have had no haLd in  directing t h c d r a ~ i n ~ s  further than general sug- 
gestions. 

Having directed the drawing of previous figures while engaged in 
the Bureau of Animal Industry I am able to say that there are many 
new features, some demonstrated bv each of us independently, while 
others, as the spurs on the tarsi (Plate 11, Figs. 1, 2.) are entirely Mrs. 
Comstocks. 

The limbs as drawn show seven negments with a line across the 
tarfii indicating another. As thin interpretation may be doubted by 
some I wish here to unqualifiedly endorse it as being an interpreta- 
tion that Mr. Haines, artist of the Bureau, and myself arrived at. I 
regard morever that the proximal segment does not belong to the 
limb but is an  essential part of the sternal plates. This would inalre 
the small joint the second of the series. 

The termination of the tarsi of the first pair of limbs h i r ~ .  Com- 
stock figures as a single spur while in the posterior pair she figures a 
double spur. This feature she regards as specific. TVithout other 
species of this genus to compare with we cannot arrive at  any definite 
conclusion regarding this. 

The two claws and pulvillus are shown in Plate I, Fig. 5. The 
drawing was from an alcoholic specimen, Mrs. Comstock not having 
had the privilege of studying a living specimen. This fact igfluences 
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the appearance of the pulvillus which looks stiff in the figarc. In 
living specimens the affair is more bell shaped and flaring. 

I n  Plate 11, Fig. 6, are indicated the three pairs of stigmata of the 
hexapod stage. Mrs. Comstock adds a small dot by the side of each 
of the caudal pair. I have never made these out dietillctly but do not 
doubt their being there. The interpretation of these dots remains to 
bc learned. 

I n  the same figure and also as shown enlarged-Plate 11, Figs. 1, 
la,  is an organ whose function is problematic. Somewhere I have 
read argument to the theory that these were hearing or auditory or- 
gans. 11s this first pair of limbs correspolids to the a n t e n n ~  of in-. 
sects in position and apparently by fi~nction in the living tick, they 
rnay hare to do with either feeling or hearing, I prefer to beliere t h e 2 +  
former. 

Regarding the first pair s f  limbs as homologues of a n t e n n ~ ,  the 
larval hexapod has left two pairs of limbs to compare with those of 
similar stages in hexapod insects. 

In the tcxt the head has been descrilccd as joined immovably to the 
body. In  Plate 11, Pig. 3, i t  is shown separated. I n  this, the heacl 
shield, the mouth ring, the labruni and the palpi arc depicted. The 
head shield sho~vs three portions-a meclian ant1 two lateral: a t  the 
lateral corner of eacll side area thcre are t v o  dats which in  the tick 
are amber colored. Most students of the Ixodidae have regarded 
these as eyes. Thc mouth ring of Fig. 3 shows i t  to have been taken 
from a rnale for the two dotted areas shown in Fig. 7 are absent. The 
mouth ring as shown in figures 7 and 3 of Plate 11, bears the organs of 
mastication. These are beginning from ~ i t h o u t :  

The p a b i  are coniposed of four joints each the proximal joint i8 
sunk well illto the month ring; the distal is quite minute provicled 
with bristlesand situated on the ventral side of the third segment; 
the inside of these palpi is covered by a thin membrane and is slightly 
concave for fitting against the mandibles. Their functio~ls are 
evidently protective. From my exaniinations of the living and , a  
study of the terminal segment they also seem 'to be true pnlpi. acting 
as organa of tsuch. 

The Zabrunz is appnrently a thin prolon,aation of the ring bearing 
I ~ C  man- shagreen clots upon the upper surface and closely inresting t' 

dibles. 
The Zafiizcm is a symmetrically bilateral elongate cxtensiol~ of the 

ventrum ofthe mouth ring; i t  carries on i t  eight roms of retrorsc 
spines, figures 8 and 82. The functions of these seem to be from 
structural reasons for the secure attachment of the tick to its host, the 
shagreen and thc retrorse teeth fulfilling their purpose admirably. 

The nzandib2es (Plate 11, Figs. 7 and 9) are two cylindrical rods 
surmounted by a rather complex apl>aratus. The rods are apparently 
of two parts as indicatecl by a transverse line a t  about their middle, 
not shown in the figurcs; figure 9 shows the shagreell envelope of onc 
of these, the left; at the top of either cylinder are two bright, shiny, 
chitinous claws or chelre; the longer has the larger base and into its 
side the shorter, stronger and broader is set; around both is a thin 
inembranous appendage; this membrane indicates a third segmcnt to 
the mandiblm. The longer of the t ~ v ~ ,  is single pointccl. The broader 
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is double pointed. These move Iaterally and the points are directed 
outward; they are first cIass cutting implements and enable the tick 
to enter its mouth into the host's tiasuea. Mrs. Comstock has figured 
an organ X on the longer jaw; it is apparently conical, hollow, ancl 
situated on the upper side. While I have seen hitherto that there 
was some organ here I have never seen i t  so plainly as she. I n  an old 
publication of an  English microscopical society I once found a similar 
drawing by Mr. Busk. He had received ticks and eggs from South 
America. The tick-eggs hatched out on the voyage and Mr. Busk 
drew the young. He thoaght that he had Ixodes Americanus L., 
but we may well believe that he had our common cattle tick, as his 
epecimena were taken from cattle originally. Mr. Busk ventured the 
theory that the ticks sucked blood through these organs. I am in- 
clined to believe that these organs are the openings of poison glands 
the poison being recreted to promote the flow of blood and to prevent 
the healing of the wound made in  the host. 

There seem to be no JfaxiZZa?. I t  would seem ae if the character of 
the food of these parasites had rendered the use of the maxi2la? so 
unimportant that they had disappeared entirely. As rudimentary as 
these appendages of the mouth ring are, differing but little as compared 
to other insects from the ambulatory appendages, they seem to serve 

<their purpose admirably. They enable the tick to pierce the hide and 
hold itself there. The food needs no mastication. 

The meaning of the two dotted areas on the dorsunl of the mouth 
ring so well developed in  the female and so rudimentary in the male, is 
not evident. They seem to be a sexual chwacter, but until some one 
makes sections of them their nature can not bc determined. l'he 
peritreme or stigmata1 plate is well shown at  Plate I, Fig. 7.  The 
tracheae open a t  the clear spaces indicated in the center. 

Beyond the head the proximal segments of the Iimbs in  the male 
and female, the dorsum and the four abdominal plates in the male, 
these ticks have retained but little of the chitinous skeleton they may 
have had earlier in  their history. The great capacity of the femalo 
for sucking blood and stretching seems to have done away with the 
necessity for hard parts and put the stretching povers of the coria- 
ceous skin to the test. 



PREVENTIVE RIEASURES FOR FARM OR R A F G E  USE. 

The life history of the common cattle tick has been described in  the 
preceding pages by Dr. Cooper Curticc, the distinguished scientist, of 
Rloravia, N. Y. I &hall nom present those means that have been em- 
ployed by us to prevent and destroy this annoying pest. I t  may be 
well to discuss briefly those conditiona under which ticks are abun- 
dant. 

They prevail the entire year in thia climate. They appear in great 
numbers about July and continue as a rule until about December. 
They are a great deal Inore abundant during hot, dry seasons when 
grass is scarce. 

ricks are no exception to the gencral rule that parasites attack the 
poor and weak. I t  is often noticed that when stock begin to fatten, 
the ticks leave them and do not molest them so long as they remain 
fat. There seems to be no satisfactory reaFon why :hey should prefer 
one brced of cattle to another. I t  is true that they greatly prefer the 
Durham to any other. Their prcsence on those parts of the bocly 
where the skin is thin would seem to indicate FA reason, but if we com- 
pare the softness 311~1 delicacy of the skin of tho Durham with Jer- 
seys', for instance, t h ~  rerclict seems to be in favor of the latter, .yet 
the ticks greatly prefer the former. This preference for Durham i s  a 
very serious obstacle to raising animals of that breed in this state. 

Recent investigations seem to indicate that ticks are in some may 
associated with Texas fever, and it is a matter of observation that 
this Cse lsn is  more fatal to this breed than any ether. This may be 
due to the prjfcrence of the tick. 

The prevalence of ticks ral-iea greatly with the character of the pas- 
ture in  vhich cattle are kept. This is especially noticeable in cases 
where they have access to thickly wooded pastures, or where under- 
brush and decaying vegetable matter prevail. On the contrary, in  
pastures that have been undc'r cultivation ancl where rotation of crops 
is practised, ticks are practically unknown. 

The influence of ticlzs on their host is certainly two-fold. T l ~ c  irri- 
tation or annoyance, I am inclined to believe is conlparatively mild, 
that is, compnrcd vi th the irritation produced by other cutaneous par- 
asi te~.  This is perhaps due to the character of the akin of cattle, for 
when we observe the same'specica, or those closely allied to  it ,  in the 
ears of horses-or doga,.the-irritation is certainly very great. 
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lye  neyer notice in  cattle affected with ticks that intense discomfort 
manifested when horses have the mange, or are coverecl with chicken 
lice, or sheep ~ i t h  scab or ticke (Jfelophagus), or dogs with fleas. 
They are still 1esa annoying than other parasites of cattle-flies ancl 
lice ( Tric?~odec2es and ?~aenzatopinus). I hare not seen cattle atfected 
mith mange and cannot speak in reference to it. 

The extraction of nutriment (bloocl) frorn their host constitutes the 
main damage done by ticks. Wlio has not been astonished at the 
rapidity with which they engorge themselves? I n  a single day or 
a single night they seem as abunclant and as large aa when their 
predecessors were rernovecl t ~ e l v e  hours bzfore. IVhen Tve calculate 
their number, the rapidity of their development, ancl the quantity of 
nutriment necessary, not only for the adult, but also for the proper 
development of the hundreds of eggs within the fem~lles, can me be 
surprised to find the cattle poor and weak? The wonder ie that they 
are able to endure the strain. 

I believe a con~parison x i t h  another specie3 of tielis (.&-gas) on 
chickens, which occurs in  some portions of the state. and vhich I am 
informed, killed considerable number of the young fowls by ex- 
haustioil in  a sing12 night, mill support this view. 

JIEASUEES TO PRETEST' THE TICKS. 

As indicated nbo-ce, the kee:,ing of cattle amny frorn thicltly wooded 
pastures clurirlg t!ic summ-r n!id fall, and substituiing pastures that 
have'recently be32 in  cultiva.tion, will prevbnt a great many. K c  
have adopted the plan of keeping sulphur and salt before our cattle 
during the summer. I believe the pl;l! a good one, ancl that i t  pre- 
vents the tick9 to a considerable extent. \Teed of Aligsissippi, called 
attention to this some time ago (Am. Xaturalist.) Our experience is 
that  sometimes cattle consume too much , or for some other reason bc- 
come "sulphur sick" and will not consume it again i11 ally quantity. 

The use of applications to those parts of tkc bocly attacked has not 
given us satisfactory result? in preventing the attack of the ticlia. 

I made some experiments during the s u n ~ n ~ e r  mith sulphur and 
salt to cause the ticks to abandon their host. 

A Durham bull badly affected, consumed one poundeach of sulphur 
and salt, in  two weeks. I mas not able to cleterminc that this in- 
fluenced the ticks in nny manner. 

MEASURE3 TO DESTROY TIIE TICKS. 
- 

Almost any greasy or oily substance applied to the parts affected 
will destroy them. I failecl with a decoction of tobacco and also with 
crude petroleum. A combination of lard and sulphur or lard ancl 
I<rrnsene gives good results. Icerosene emulsion of 10 per cent. does 
fairly well. At one tirne I en t~ r t a ined~a  high opinion of this preparn- 
tion but latcr experiences have failed to fully satisfy the demantls. 

\Ye have found nothi i~g that gires so general satisfaction as several 
I rands of Sheep Dip that ere on the market. Thcse mere applied 
n t  2 per cent. stro::gtli in  water. The ones cmployecl by us rere 
(:annon7s, Hayward's and Little's. There are others perhaps of 
c p a l  value. The qualities that these possess, are, efficicacy, cheapness, 
ease of application, miscilclc mith water, non-poiqonous, aon-irritating 
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hfODE OF APPLICATION. 

c treatment of a few dairy cows is an easy affair. 
s substance can be applied with sponges, brushes, mopt 
ge.s. T\'e u:e in such cases a brass hand syringe with s 
e intended for gardeners use I believe. 
ith range cattle i t  is quite different and involves time, labor aI lc1  

expense. This has led us to devise an apparatus for the purpose. 
cut.) This consists of a derrick 16 feet high on which is a br 
From the barrel there comes a pipe that divides into five smaller 1 

ches apart on each of which is a piece of hose 12 inches long a1 
nd of each hose a tin rose, such as are used on garden aatc 
is fixed. 
ere also comes from the main down pipe another hose 15-2( 
for hand use. This is also provided with a rose and also stop long : 
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e derrick is built directly on a platform 5 by 8 feet made of floor- 
nd so slanted as to drain to one side so the substance used can 
llected by a trough and poured into a lower barrel sunk in the 
id. From the lower barrel is a pipe to the upper barrel pro- 
with a pump. 

ere is also a narrow chute leading to the derrick tnrough v h i r h  
bttle pass. Our method of operating is as follows : 
e dip is mixed in the lower barrel and then is pumped int 
r one. A11 animal is driven on the platform and the dip all 
~y on it for one minute, while so doing the hand hose is uae 
1 the thighs and on the brisket and lower parts of the body. 
s are treated in a similar manner. 
at  which runs off the animal is caught in the lower barrel 

pumped up, thus prerenting much maste. 
Trash must be kept out or i t  mill clog the nozzle. This is ha] 

accomplished by using a cloth strainer on the upper barrel. A 
sack answers very well. With the arrangements as here described 

rated, we are able to treat about 30 animals pcr hour, at  a 
cling material and labor of 5 cts. per head. 
e small ticks will soon be found dead and the large ones wj 
in a few hours. 

'he above has been found satisfactory in every respect. 
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