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THE CLEANING HABI TS OF A KATYD ID

DUKtNu the winter of H127-28 r had under obse rvation a
meade ..... ka tydid Orclld illnw l agile De Geer .....hieh 1 ca ptu red
just before winter came Oll. 'fh is katydid .....all kept i ll a qua rt
glass jar (,() I"CI'W with a \liece of thiu muslin. I t wns given dai ly
fres h pieces of lettuce lea l. Now and then ornnge juice was
offered it by moistening the end ol a broom st raw with it, and
ti lly grains of moist sugar were given it in the sa me maunor.
The little iuseet seemed qui te at home, a nd became a pet ..... ith all
the household . It s daint.~· cleaning habits soon excited the atteu­
tion and admira t ion of all, and IIHlI l~' iuta restiug notes on this
behavi or were obtained. All senti ent Creat ures have a high lr
developed sense of cleanliness. In some inst ances the deposition
of the excre ta is a matter of considerable at teurion. as in the case
of the domest ic eat and of muny bhds enriug for their helpless
nestlings. In addi tion to this a nice sense of bodi ly cleanliness
is observed , and the lowliest inset'ts may hnve this sense in nn
eminent degree. T he little ka tydid ill question proved so inter­
esting ill this respect and showed sueu niceties of judgmcnt in
tile matter that I sholl give the detnils of the vru-lcus operations.

The ordillflry grasshopper 0 1' katydid is vCl'ilnbl" a nearlv
r igid box of chitin, with th roe legs on eaof side and a pair of
wing-covers. Beneath tile external wlng-eovees or tegmina arc
the true membranous H)'in g wings. 'phe nntenune or feelers eon­
stst of two fine capilla 1";1', many-join ted , sensllive st 111et Ul'CS whieh
aloe att ached between the eyes, and eonstamly piny like whips
a round the inseet. In the ease of the katydids they greatly
exeeed the en tire length of the body Men probably do not know
all the functions of these sensitive eutcnnee, bu t we know enough
to Iccl ecitnin tha t they enable th e insect to ad just itself with
much nieetv to its immediate sur-ro undings. 1'0 be 8111'C th e m OOll

is net within II katydid 's reaeh, but whnt docs II katydid ea re
about lunar d ist ance s or ste lla r magnitudes ! He worries alone
about the de tails of his immediate wor ld, which he can ste p on or
re ach with foot or antenna. Unfllll.'Stionnbl,v they play II part
in ellllblillg him to judge dis tun ecs, lind he well knows that nny­
thing within NRCh or his antennae is not fa r awa y from his rcet.

These delicate, restl ess an tennae come in for much ca refu l
cleaning. Now and then he pul ls cue down with his trou t. foot
so tha t he can bring it. 10 his 1I10nth 11Il rlS. It is then rnn n'IT
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slowly through his mouth parts from the base to 1111: apex. As it
i~ moved toward the apex, it bows out in nn ever-enla rg ing loop
until the lip is reached und released. 'f he other an tenna la now
washed in the same milliner. I II pulling th e antennae down to
the mouth, the left trout teg is used for th e left antenna , and t he
right is used for its eorrespoudiug antenna. Since the antennae
arc inserted ncar the rep or the head at a eonsideruble distance
above the mouth pa rt s, it is evident that 8 goodly length of tile
basal port ion call not be dtawn through the mouth. Thi8 does
not wor-ry the lit tle katyd id ill the least, Tt IIOW moistens the
1111'SIll joints of the f l"()nl leg ben eath and draws th e foot again
lind again over the unwashed portion, beginning well beek of the
eyes and coming down upon tile an tennae, exactly I\J; a eat Wl\S l l C!>

its face. From time to t ime the moistening is repeated, for the
littl e insect is not satisfied with n mere superficial dry brushing,
Tlli9 dispenses with the antennae. 'l'h e face and eyes lire now
washed. Th i9 is necessari ly done only with the hont legs, for
they alone can reach the uppe r portions or the race. The move,
mente are precisely like those at a ea t or 1\ fly Iloing the same
thing. F irst th e tarsal join t3 beneath lire moistened, then the
foot is brought fa r up back or the eyes, and swept downward to
tile mouth with a smooth, even draw several t imes repe ated. The
ta rsal join l.9 are again moistened and the movements repeated.
There a re ti mes when it is obvious the Insect is making every
effort to reach as fa r hack u pon the top of its head as it is ana­
tcmieally possible with its fO I"(! feet. Euch front leg must beused
for it s own eoerespond ing side of tue head , for the feet or hands
as one chooses to call them "a ll reach hilt litt le beyond the fronta l
are a toward the other side of the head. With these nicely nd­
[us ted washing mceemcnta the eyes can be cleaned. and even the
sides of the head and face by enrcful manipula tion of the lingle
of the femur and tibia.

H was a long time befo re I sow the middle pair of legs used
ill the cleaning operations, and I had concluded that the)" could
play very litt le part in sueh matters. J found I was much mis.
taken. Na ture suddenly reIu ted my dogmat ism with one of the
most beautiful illustrations of the part t IICY, too. play ill this
Inatter of bed y.hygiene,

One day I saw the littl e katydid br ing its hind Icg and thigh
fa r ou t one side until the thigh WfIS at about r-ight angles with
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.thc body. It was a "cry st iff ond awkward position and appar­
ently not n co mfor table one fo i· the insect. It had somcthlug in
mind, however, so I watched intently its every movement, It
now proceeded to moisten the ta rsal under su rraces of its midd le
leg 011 thnt side. This done, it \ ' CI'y deftl~' brought the foot up
nnd fa r huck upon the long, fa t thigh of the ext ended hind leg,
and drew it downwards smooth ly toward the tibia, Al te r nnte
moistening lind st roking movements were usu ally the rule. Tile
fcet of this middle leg were brought baek well toward the body
nud dr-awn ever a good perriou of the outer urea of the hind
thigh by earcful adjustments of the movements. I t was a mar­
vcloua ins tance or II stu died ada ptation to the d ifficu lt ies of the
situation, yet it wns all done with a nicety of judgmcnt and pre­
cision thnt called for the highest admiration. Now we shnll !K'C

how the hind legs ure used in this problem of bodr·hrgiene. Ah,
here COmC!! another masterly handling of the various anntomiea l
fea tures, excelling even the nicel)' adjusted movements of the
middle legs used ill cleaning the thighs of the rather lueecessibte
hind legs.

Wh ile II'Melling the katydid cngogCtl in its 1l ~ 1I 11 1 leisu rely
sing ing, 1 saw it st retch its hind legs well out behind it. The
body was raised enough to 11.][0'1' one hind leg, with the
ti bia d osed snugly against the femur, to 1M: th rust beneath it
until the foot. was with in reach or the month parts, The under
surf ace of the ta rsal joints was then moistened, The leg Willi

now extended backwards, and moved around in a series of grcp­
ing kicks un til the oppos ite hind leg wns found, When it had
located it with its foot , it began delibera te ru bbin g movements
over the inner side lind top of the thigh, d rawing the foot along
smoothly toward the t ibia each t ime, but 1I0t over the t ibia . The
moisten ing net was repeated, followed br additional eleaning
strokes of the hind femur, in spite of the somewhat difficult move­
mcnt.~ involved in bringing the hinde rmost foot to the mouth each
rime. At another t ime the tarsal joints of the hind leg were
made to st roke the upper surface of the wlug-cevers. beginn ing
at a point nellI' the middle and pushing the feet along toward
their t ips, On severa l occeslons tile th igh of the hind leg was
hugged close to th e holly and rubbed vigorously, as i t to scratch
the sidell of the bed y, but whether thia wns intended to clean th e
inner side of the th illh or the s ide of the body or whether enlv
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to allay irrita t ion is not entirely plain. The tursa l join ts of the .
hind t ibia are sometimes used to rub along thc sides of Ihc ubdo.
men IlS fa r all the anul structures.

The posterior porti on of the abdomen with the eerct lind 1'1.\'

]0100 structures comes ill for all intensive overhauling now an d
t11C11. It is no cas)' matt er to bring the tip of the abdomen to
the mouth parts, but hy sharply bowing it. down and under the
illlK'd CUll th rust the abdomen far for ward uutll the mouth l)8rt"
arc reached, Owing 10 the general r igid ity of th e ehiuuoua UI).

skeleton the head has very limited movements in lilly direct ion.
The mouth [1a 11 ~ eeu reuch the {ore and middle 11:1;$ well up the
femur, lind can be used direct ly on these st ruct u res in the mois.
Iening and cleaning operations. Most othe r parts of the body
must be moist ened lind cleaned indirectly, by employing the tnr­
sol joints, The marvelous th ing abo ut the whole process is th e
thorough lind pmetical manne r in which it is nil done. The
katydid kn ows all the limitations of its various body-st ructures
and app endages lind appe ars to work with a co mplete knowledge
of the degree of their extensibility in every direet jon, lind the
extent to which each leg ean he employed ill reaching unj- othe r
part of th o body,

Some pa rt s or the body ll.rfl qui te innecessible to the litt[e katy­
did owing to the imm oblltttcs of its ehttiuous exoskeleton. No
ordinal)' kat ydid has r et Ionud it convenient to re ach tIle basa l
po rt ion of the tegmina fU1l1 the musica l Ol'g1l 11 S situated here, or
the upper portion or the p ro uot um. These 1Il"C [IS inaccessible to
the poor katydid as the middle of th e shoulders lind back nee to
a human. .!J. S\'ientis t 011l~ said 10 me that his hoek had never
been Iletu all)' washed in twent y-five )'eon;, but simply wore itself
clean with perspiration and fric t ion of the clothes worn. A
katydid 's buck is just IlS inaeeeasible with hi~ rather immobile
sui t of chitinous 111'11101', and uo doubt he knows it 100.

To my mind ther(! is liS much eviden ce ill the katydid of an
Innare t ree will or exercise of ehotee ill the matt er 0.£ keeping
clean as th ere is when mel) wash their- own bodies. It makes 1\0

difference whethe r it be the ai't of a kat ydid or cat or man him.
self, the aims an d tuneuons of each ere one lind the same. It is
done fOI" eorn jort and for health. Somehow the IOw[)' katydid,
as we choose to call it , knows the sum lind substance of it nil,
personal comfort and hygiene. as well as man hhnscU, It is n
principle of li fe j ust as much as social orgnnientlou with the bees,
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or family organiea tion with tile birds. Comfort and elcanll ness
are phases of self-preserv ation, lind constit ute 11 Innda mental lew
of li fe. An unsocial insect as the katydid must make it nn Indi­
vidual matt er ; hut umoug the hoes and men it becomes n pnrt of
the general soetal plan aud plny or all efficiently organized social
life. It ill here projected from tJH~ indiv idual to the socia l con­
setousness with infinite variations. The bird has its own per­
!IOM I hygi ene, but it has ill addition a mind for the Jl ~'gi e ne of
the uast and th e nest lings until they can develop thi s c onsr-inns­
ness lind help fulness tbemselvee. I t is 1111 one of the beauti ful
expressions of li fe and its supreme necessities, amount ing even
to all art of jud gment and adjustment as in the ease of the little
kat ydid .

All insects ha ve their specific and app rop riate cleaning hab its.
It appears to be fl univ ersal behavior with lito. The lowliest
ameba would SN'm to have its likes and dislikes, its apprceiut ious
ot comfort s and diseomtorts, the useful nnd th e useless in its
metaboli sms nnd behuviors. One can expect infinite vnrtcuons
of the them e with every species, because there nrc eternally dif­
ferent degrees of form and func tion, f reedom and limitation. It
is one of the vital principles of li fe, and II man could spend his
enti re days upon th e subjec t, for every crent urc is a law unto
itself. Whilc some knlydid s and gra ssheppe rs run their enten­
uae through their mouth parts to clean them , others step upon
them and draw them beneath their feet. Being e fundamenta l
necessity of life, involvlng as it dOC!! the (.'O l11 fort and health of
a crea tu re, one can expect this bellavior to present wonderful and
varied man ifesta tions, involving always th e fundamentals of
reftned judgment s and efficie nt mcvemeuta

I t is prob ably no idle play of li fe, but one of the supreme neces­
sit ies of successful existe nce, to keep well oiled and lubri cated
and groomed. The fundnrne utal ecneept of com fort and health
appears to be the ectivntlng motive. Sanita t ion, hygiene, nt
every tum ill lif<" appear to bevc ent ered the consciousness of
the individual and th e species. Cleanliness appenrx 10 be II Il in­
nnte mood, as if it were well known th at II elean bod)' may thwart
bacterial 01' fungous invasions. There are probably esthetic eon­
siderations in it lIS well. It would be int eresting to know all the
properties of the jui ces of I]IC mouth pa rts, liS a elcnnsing agent,
as a luhrieating oil, lIS n bactericidal wash. M we have our mos.
quitoes and flells and mites to trouble li S, so do all other ereat ures
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have their parasite t ro ubles. If wc an oint ourse lves with this
and tha t to sonon our skills or drive nwny ou r pests, JlOdoubt tIle
katydid has lean ings in the same dlrcerlou-c-in the direct ion o f
comfort and peace--as po sitive as ou r own.

The poisoning met hods of man to rid h is premises of s uch pests
as the cockroach have ta ken advantage of the clean ing tendencies
of th is insect. Wh en powdered sodium fluori de is scattered over
thei r runs, they become more or less d usted with it , and get it
upo n their feet . In try ing to rid themselves or th is irritant dust
it is trans ferred to their mouths and enough is ingest ed to p rove
fatal to the m, even though it would neve r be consumed volun­
tarily as tl food substance.

Que wonders bow the litt le katydid has so tho roughly learned
all the ueeessibllitles lind ina ecesslbllitles of its an atomy. If it
hns learned it b)' personal experience, gAinin g faci lity b)· I't1>C­
t .ition, then it is lik e men apt at lea rn ing III\(] as in telligen t as we
who elaim the powers of reasonin g. If it is all 1I11 inherited
grace, then we k now nothi ng of li fe and its potentiali t ies and
evolu t ions. The more I know of the graces nnd a rt s of ka tydids,
th e more do I see them as creatu res of good p ractical judgment.~

lind Cree will such us I would pronounce for the normal be­
haviors of men .

II A. A I.I.AfUl
U . S. DU.\ II;1')fr.:."T or A~RICULTCl\&,

W" SIlIS(lT(IS , D. C.
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