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phere of light reflects r::tys of light , 
some of which may be so directed as 
to p;;tss through the pupil of an eye. 
Tht'Y a 1·e so directed or focusscd as 
to come to a point on t he retina and 
there certain specialized cell s are 
stimulated by some electrical or 
chemical reaction, and these cel1s 
hand on the created impulse to at 
least two other spe<:ialized c-ell s in 
series; the l atter of these has a long 
fibre attached to it, and the fib rrs 
graYitate to,Yards a minute hole i 11 
the sclerotic at its back portion, paRs 
out of the eyeball through minute 
perforations in the sclera, eompar­
ab1e to the holes in a collander, 
group together and become t he optic 
nerve. A substance called rhodopsin, 
or Yisua1 purple, plays a very im­
portant pal't in the translation of 
t l JC �~ �t�i�m�n�l�u �s� of the rays of light into 
t he Pnergy produced thereby npon 
the tet inal cells. On or in, the reti na 
an upside do\Yn or inYerted imagf> .,.'l'bt OS>IIo tJdo. 

of 0Xternal objects is IH'Oduced Diagram. of �t �h�~� rig l• t <Hl ul t hunwn �e�y�~ �.� flh·iflCfl �u �e�: �t �r �J �~ �·� 

b t l f 
·. f . 1tor1zon t ally t h r ou,.!;h t h f" muldlt>. 

Y -w r r ractmg or oeussmg (After E. A. Schcife,·. 

apparatus. 
(2) 'T'he Conduct ing Podi on.-This 

�l �r �a�d �~� the stimulus pffected l>v the ravs of 
light f ront the eyeball r-i.a �t�h�~� optic �~�e�r�v�e� 
to tlw brain, by a �s�o �m�e�,�:�~�, �· �h�a�t� l ong path. 
'rhe optic net·ve. of thf> two C'yes send half 
theh· fibres to a crossing arrangement at 
the optic chia:-;m, and thereafter the 
nerves are known anatomi cally as the 
optic haets. 'rhese tracts, t\\TO in number, 
run into the l ower porti on of the brain 
and the long fib res, odginating fr-om the 
retina, end by wrapping t lwir tentacles 
m·onnd a ne\v g1·oup of cell s, and at this 
stage ha11d on t hPir stimulus to the new 
cell s. A eowplic:ated a1Tangement of 
<:Plls he rea bouts eventually sends the 
stimn �l�u �~� to the grey matter of the brain 
in the occipi tal �r�e�~�i�o�n�;� that is the portion 
just above the nape of tJ1e neck. It is in 
this Yisual c01-tex, as the a1·ea �i�~� named 
(it �i �~� present on each side of the brain), 
that the act of d sion finally and actuall y 
takes place; this brain mat ter is essential 
to vision. :Many a soldier has been shot 

through the back of t he heH.d, t he bullet 
l 1.1 j uring these l:>mall dsnal cortex areas, 
and beeome stone blind, although his eyes 
han? not l>ceu invohcd in the �:�:�;�l �i�g�h�t �e�~�t� 

damage ot· a lteration. If we togitatf' a 
moment, i t will lw rf>alized that we see, 
not '"dtb out· eyes, but wi th our brain. 

(3) 1\iotor System.-Some of the lower 
animals have fixed and immol>ile visual 
organs, and in these cases they are 
usually multip l e. The next step in 
development \Yas t o reduce the number of 
eyes and make the fewer ones capable 
of being turned in varying directions. In 
t he higher animals we have six muscles 
·o attached to the eyeball as to be capubl<' 
of moving it round a complete circle : the 
gl ol>e is, as it were, set in a ba.H and socket 
joint, capable of being pulled hither and 
thither l..>y th<.' 1nuscles attached to it. 
These muscles are referred to as the extra· 
oe:nhu·. 

In addition, th ere are two delicate 
i ntr-a-ocular muscles, one being a cir cular 
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ring, surrounding t he area of the pupil 
and embedded in the iris t issu e. The con­
traction of this n1usde r educes the area of 
the pupil; in strong lights, glare et cetera, 
this muscle functions like the di aphragm 
of a camera, and so reduces t he amount 
of light entering the pu pil to reach the 
retina. The second of these 1nuscles lies 
a little deeper in the eye, and is con­
nPcted with the function of accommoda ­
tion, or focussing of near objects. By its 
action the lens is permitted to alter its 
shape and become more convex, t hus 
giYing it a differing focal length. 

(±) Refracting or Focussing System.­
This is rather too complex to deal with 
at length. Suffice it to say t hat the 
nol'mal, healthy eye when at rest is so 
arnmged as an optical systen1 as to focus 
parallel rays of light on to t he rod and 
cone layer of the retina. The rays, from 
being parallel to one another, are "r e­
fracted" or bent towards one anot her as 
they pass into and out of the cornea, again 
as they pass through t he convex lens, so 
that eventua lly, instead of l>eing a 
parallel bundle, they unite in a pencil 
point. Objects nearer to t he eye than 
twenty feet have diver gent rays arising 
from them, and unless the convexity of the 
lens is altered, these diverging rays would 
fail to focus on the retina and the result­
ing image they creat e vYould be blurred, 
like a bad photo. The lens, through the 
agency of the ciliary muscle is, therefore, 
in a constant state of change to a llow for 
the focussing of objects; thi s act is 
refened to as accommodation. 

The abnormal eye is so constructed 
when at rest as not to focus parallel rays 
on to the retina, and this is t he reason for 
the wearing of spectacles, t he glasses of 
which are constructed so as to correct the 
inherent deficiency of t he focussing 
system. Long sight, or hypermetropia, is 
such as to require con vex spectacle lens; 
short sight, or my0pia, needs concave 
lens. Astigmatism is a t erm used when 
two diameters of the cornea have differ­
ent curves instead of being equal as in a 
true sphe;.ical surface. A portion of a 
tennis ball has a uniform curve in every 

radiation, and this would possess no 
astigmatic error, whereas an ordinary 
spoon bowl has such an error in that 
the radius of the curve in the direction of 
the handle is larger than the radius of 
the curve at right angles to the h<1ndle. 

The focussing or optical sy~tpm of the 
eye is necessa1·y to p1·odnc:e sh<np defini­
tion of the outside wol'ld, but is not of 
itself the act of sight, ~which appertains to 
t he retina and brain . In t he cond ition 
kn own as cataract the lens de,·elop~ blur · 
smndges, or opacities which hind('l' it~ 
function , and e,·entua lly the len · b0c:onw · 
non-transparent or opaque, ~o that 
a lt hough t'he retina be hea1tby. impn l~-'c's 
of rays from t he objects ca nnot reac·h it 
owing to the opacity of th e lPns. It i. 
rather like being inside a l'OOm with t he 
blind ch·awn. RaiF;e the bliiHl. extnH:I thp 
cataract (requiring t lw mo:t dC'Uc~lt<' 
operation in the \Yhol(' of f·nu·gC'ry), nnd 
t he way is open for the~e t·~l~'s to J·eac:h the 
retina. But the focn:-;siug po"·c·r of tlw 
lens has been remov<'d from tiiC' C'ye, so 
that the image is VE'l'J' indb.;tind, nnd th e 
patient who has h~d c-1 ('~tarnd opPration 
has to replace th e intn1-ocn lar h'us by 
an equally powerful lens wot·u <Ho~ a 
spectacle glass, and, a~ thP fundiou of 
accommodation has been intprfer<'cl \\' i1 h, 
the individual requin•H a difft>rcn t giHsH 
for focusshJg objec·ts at nu·ying clistarH'('H. 

(f>) Pressure Aystem.- Tt js oln·joux 
that a holl ow c:up o1· xlwll lik<· ihe Hllp­

porting system must nr-Nl sonH' p;wking 
to keep it fr-om roll a psi ng on il se• I f. 'Phc• 
eyeball has a no1·mal JH·essm·e or· IPuHion 
of its own which mnxt be m~l in1nin<'d, 
otherwise diseases arL ·e an d 1 lw 1 ixsul's 
undergo degeneration. ( 'onsidC'r a fool­
ball. r ntil the })ladder has air blown 
into it, it i s soft and nxelc"ss, mnc·h likP 
an eye which has had a J>nrH:turr wound 
\Yhich has all owed the escape of in tr·a· 
oculat· fluid. The footballPJ' knows hy 
feel the proper tension o1· t ight Hcss to 
which th e football should bP inflatc•d in 
order to make it mo.·t .'eJTicPabl<·. • •o 
with the eye. Fluid~, rather like a saline 
solution, are in constant C'ir(·ulation in· 
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side the eye, being S(lcretecl from blood 
\'CSsels into areas devoid of t issues, thel'e 
to circulate and undergo a continuous 
out wm·d d1·ah1age t h1·ough minnte 
channels . Shottld acce!'i~ to iJ1ese channels 
hP llawpered tlH'l'f:\ is n t('ndency for tl1e 
11 nicl to <lccumulate in the eyeball and 
t IH't·ehy fm· the pt·essure or tension to be 

---------------------
1·<tisrd. If thi ~-; t·a iKc> <l ic>nsion be continu('d, 
eit lwr pet·nnln<>nily m· iutermittently, the 
n >ti11a hetom c>s HqtwPzed and evcntnaliJ 
blindness t·esn1t~ . An jnC'rease of intra. 
ocular p reRsnre gol'H by the m edica l name 
of ghn1comH , one of t he worst s i ~ht­
d<'sh·oying- (lisea!·W t-; to which the <'ye i. 
subject. 

The Life of a Dragonfly 
BY R. J. TI LLYAtm, D.Sc., J1~ .R.S. , E'I'C . 

ON a calm, sunny mortling of a WPPk­

end in e:u·ly "Xoypmber, I am stand­
ing l>y the edg(' of a sma-ll pond in 

wh ic-h grow many intpt·rsting aquatic 
plauts, water-lilies, bul l-ru ·hes, myrio­
phyll nm and potam ogeton. The bull­
I·nslws form a tall edging to one side of 
1 hP pond, a ver·y conv<>nient hiding-place 
ft·onl which to observe without beina seen · 

b ' the myriopbyllum and potamogeton 
: pt·ead out in irt·egula r ma · es: the wat<>r-
1 il iPs expa nd t h eir clusters of leav<>~. 
floating flatly on the watt'r , with here and 
th t•t·t• a freshly opened fl ower of exquisHe 
heanty breaking the <:i t·cular outlines of 
t he IPH\'e:->. There i s scnrct'ly a perccptibh• 
ht·rnt h of air over the pon cl. There comes 
a whirr of win!!s, Hncl a la re:e Drao·onflv 

L' (._l b t ' 

(_l ua.r JJCt~puensis ) <lppears suddenlv on 
tlw ~-;('ene, flashes a c·t·oss the pond, ris~es in 
a g t·acefnl CUJTe to capttu·e a small un­
wary moth, and disappears as qnickl~· 
a~-; it came. A few m inutes later I hear 
a t1 id~ of wings, followed by a low drnm­
mitl g sonnd from the farther edge of the 
pou<l, nnd I see two of these same dragon­
fti ('s apparen t ly engaged in combat. I t i s, 
hmn.,,·l·r, not a fight, l>ut a friendly inter­
lude between mall• and female before 
mating. ~rheir eYol ntions together in t he 
nit· Hl'(' !:50 rapid that one cannot quite see 
what is happening; but the r esult of <-l 

quid~ entanglemf'n t and disentanglement 
is t hat they now appear together, fly i11g 
i 11 good order, tcUHlem-wi~e, the m a le j n 
front of the female, holding her l>y t he 
back of the neck with his anal claspers, 
a nd, as it were, solicitou~ly asisting to 
explore t he many lik<.,ly places in t he pond 
where her eggs might be la id. 

Tt i s her e tha t thP hull-rushes corn~ in 
haudy. One can gazr t hrough the delitatc 
Hereen of g reen uprights ·without disturb· 
ing t he insects in t h eir evolutions. Thr 
pail· are now coming a long the pond to­
wards m e, stoppi ng h er e and tl1ere to 
explore t h e floating lea,·es. Soon they 
;u·rive at a fin e r lump of water-lil.v leaves 
situated only a few feet from where I am 
wa telling. ':rhe f <.'ma le a ligh ts 011 a broad, 
flat leaf, and mm·ps backwards until :he 
can feel t he edgP of it with the tip of lter 
abdomen . ~Iranwhile the male. with 
wings whin·ing, r ema ins poi~ecl H !most 
vertically in hont of he1·, evidently by thi · 
111anoouvre ass i.-tin g her to mainta in lt('l' 

balance in a ra t lwr unstabl e poHi tion. 
F inally, sh e selects a sui table area on the 
underside of t h e leaf near its edg(•, and 
curves h er body round i t, rasping its Hoft 
t issues ·with Jwr ovipositor and evi drutl~· 
laying se,·era 1 eggs one after another in 
t hem. A kind of intentness seems to ~-;ettlc 
down u pon t he pair ; the male i~ tireless 
in his spim1ing en Prgy as h e keeps poised 
011 quivering wings in fron t of t he female. 
A period passes w hich appears to m<· to 
lH' fully five minutes, but iR prol>aiJiy 
mncl1 less, during which the pnir remain 
preoccu pied with t his busine~s of egg· 
laying; then t here is a sudden swoop from 
a boYe, an d a ~omewhat smaller but 
s wifter dragonfly, t he common species, 
If emioorrlulia tau ) t ries by a sudden dart 
to interfere with t he pair and suc<·t•cds 
sufficiently to c·ause them' to r ise iu the 
ah· and continue t heir explorations 
further down the pond. 

A little later, Ilemicordulia tau it elf, 
one of t he fa ·tl,st and best of flier·s, dashes 
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rapidly pa~t me engaged in pairing with 
its mate in t he air. This pair, ho\vever, do 
not continue for long flying tandem-wise : 
instead, t hey disengage, and the male 
rise. and circles high into the air, while 
the female, apparent ly with great trepida­
tion, proc('eds with rapid, jerky mon'­
ments to wash off into the pond t he fertil­
ized egg!S which a re oozing in a kind of 
jelly horn the end of her abdomen. This 
is clone by repeatedly descending to th e 
level of t he pond and then quickly dipping 
t he tip of h<>r abdomen on the water, with 
a kind of btushh1g movement. 

Fnrthr t· ont on the pond there now 
appea 1·s a smaller dragonfly, bright r ed 
in colour, flying tandem-wise in front of a 
greyish-lH·own companion, which is t he 
female of t he same Rpecies, Diplacodes bi­
lJunctata. Th e fcma le is doing a lmost 
exactly what the female H enticordulia 
did, bru~hiug ofi sticky masses of eggs 
from the end of her abdomen into t he 
water; but she i s assiAted by the male, 
who accompanies her everywhere. 

On a nearby reed, a foot abo,·e t he water­
levrl, a pair of small damselflies have just 
settled. rrhesc two are coupled tandem­
wise. TJw.v a1·e Austrolrstes leda) t he male 
a lovely blue and bronze, the female 
dnller and with much less blue on h er. 
They at e exploring t he r eed-stem, moving 
slowly down it nu til t he female r eaches 
t lw water-lerel. ITa Ying descended half­
way into thP wate1·, she starts slitting the 
stem with her ovipositor and inser t ing 
eggs in to i1. 

The littlr dam~elfly and t he huge A.nax 
agree closE>ly in their methods of o\'iposit­
ing. Both nre nccompanied by t hei r 
males : both ~Jit open the tissues of water­
plants· and both inser t their elongated 
eggs wit hin the slits. Some of the float­
ing leaves on t hP pond ar e seared with 
criss-cross markings where n umerous 
dragonfl i er;; have r asped their tissues. If 
such a leaf be gathered and held up to 
the sunlight, the eggs can be seen clearly 
in situ within it. 

On t he other hand, the swift H e'lni­
cordulia and the darting Diplacodes dis­
pense with the formality of slitting the 

tissues of wa 1 et·- weeds, and deposit 
roundPd eggx in wat<.~,. merely by brush­
ing t1w m ofT f1·om th e t>ud of t he abdomen. 

The fos. iJ r e<·ord Hhows us that, of all 
the li\'ing typex of dragonfli es, t he li ttle 
damHelflies are the most ancient. All of 
these use t1w eumber some method of lay­
ing their elongated eggs in split. in plant­
t issue!-:!, a nd so a lso do the more ancient 
types amongst t he trne dragoufl.ies. It is 
only t he most highly evolved of these 
latter , as r ep1·esented by t he t wo genera 
If C1wic01·d'u.lia ::wd D,iplacodes already 
ment ioned, which have simplified the 
origim1l process by dispensing with 1 be 
ovipositor and producing instead, direct 
from t he abdomen, a more l'Otmdecl typt• 
of Pgg whi t h tan be washed off straight 
iuto t he water. 

'J'here are two different kinds of dragon­
fly Jarvm. 'rhe little damselflies which 
we have already r;;ta ted are the most 
anci<>nt types of 'the order , have, a· might 
be expected, larvc:e which are most Jike 
the corresponding a dults. These a re 
slender, g1·aeefully built aquatic forms, 
of t he types shown in t he photogrnphs 
of A ust1·o/('8tes a1wl·is and A·rgiolf'.~;tc .· 

·icte,rom elct,ts) and easily recognized by the 
posRN;~i on of t.Ju·ee conspicuous breathing­
org·a n~ at the end of the body, called the 
cn ndal g·ill s. On the other ha nd, the true 
di·ago11flies possess la r vre which differ 
gT<'atly in fo1·m from t he adult insN:t, 
lwi ng muth stou te1·, like Anus papueu.sis, 
or else more spider-like, with a shor t, sqn<lt 
body and long legs like H emicordulia tau. 
These types 11<.'\'Cr ha ,-e any caudal gills. 
but breathe by means of a complicated 
series of internal gills situated within the 
r ectum. Tht•y make a fine bait for trout. 
an d ~ne known vernacularlY as ''mud­
eyes," as most kinds liYe at" the bottom 
of Htt·ef:l ms aud ponds and are 1·emarkable 
for the prominence of their large eyes. 

Let n~ now follow ou t the indiridnal 
life history of the big fellow, An.ax 
papuens'i8. 'l'o do t his, we must provtdc 
ourselves with an aquarium and some 
sma ll glass jars, each of which should be 
provided wit h a clean sandy bottom a~d 
suitable aquatic plants growing in 1t. 
Besides t hese, i t is advisable to have a 
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Emt>rge n ce of A nnx tHttlueus is Un r nt . fr :> nt t h e 
t>gg: Left, Ilrou:nnJih e•nergin~· t"rnm egg·-sh c ll; 
centre, youn g ln rvn eut er~·in~· front )lru­
nrmtlh:t l s laenth ; right, the ynun~· l:tr,·:a free. 

(All fi g ures x 20.) 
[R.J.T., clel. 

few P etri dishe contain in o· water with 
. 0 

a little duck-weed floati n g; o n it. 'Ve 
begin our study by gathering th e water­
lily leaf in w hich we have obser,·ed the 
female Anaw to oviposit. lloldin{-!: it n p 
to th0 ~unlight, w e see at once t he s lit · 
nuHle l>y the insPct, and, on cutting t her.:;e 
open, we ha ,.e no difficulty in fin ding t h e 
elongated eggs. It is b est not to sepantte 
the~e out, but to cut small sections of t h e 
leaf with the eggR still in 8itu, and phH·e 
the ·e in one of 1 h e P etri diHhes f or obser­
ration . If ne<.:e sar y, a few of t he eggs 
can l>e separated out fot· examination 
under t he mlc:roscope. vVe sh a ll pass OV<'l' 

h(li'e the changes which occ111' in the egg 
dnl'ing the embryonic pel'iod, which , in t h t> 
ea. e of Anax) occupies a li ttle less than 
thee weeks. " ' hen t ile t ime for hatch ­
ing approaches, the embryo can be seen 
clearly witl1in t he egg by u sing trn n H­
mitted ligh t, a nd the t wo large eyes begin 
to darken. Some little timP before aC'tun l 
hatching, the h eart can be ~een be a tin g . 
The pulse is at first only n bout thirty 
beats t o the minute, but it s lowly in­
('I'Cases to about eighty. A vesi cle fi ll ed 
with nearly colourless blood n ext appear~ 
h<'twefln the actna l head and the egg-ea p, 
and a peculiar pul sating or gan appear~ 

in the head itself . This organ swells up 
rapidly and fi lls with bl ood , causing 

the head to swell and to exer t grPat prps­
sure on 1he egg-cap. The latter ~in' war 
suddenly under t his pressure. and tl1e 
little emht·vo :flowH sm oothly out from 
behind it fo'r its full length. One ob~ene 
with snrpl'ise t h <1t it is not an ac·t in' 
hu·,~a, as one would naturally ('X{H.•ct, 

but a smooth, ·wathNl inacti ve thi ng with 
its appenda ges fol ded Jl ('atly against its 
body, just as in the C'ase of <1 tllrysali~ or 
pupa. 'l'hi~-; little <.:I·enture, whith is quih• 
u nablt• to fend for it~<·lf, is known a~ a 
pronym j>ll. r\.!:; it mon•s for wa rd ont of 
the egg-shell. one an1icipates th a1 i1 will 
pass out freely into th<-' water. J Lowp,·<·r , 
this d(H'!-1 not happt>n; im4P<Hl. it <·onu $ 

up with a full stop jnst a~ i t i ~ ft·t•P for 
it fu ll length, and it is then ~('l'll t h<l t 
t he end of its body h.; proddr<l with <1 

strong sphte ·which ('aidtPs again~t th" 
split egg-sh e11, and t hu ::.; holds t lw I it t I<' 
ereatm·e in posit ion fot· c-l milm1<" ot· two. 
There it .· tays. swa~·in~ gPntly in th(• 
"·ater, but only fot· a \ '(' t'Y short tinw. 'l'lw 
pulsat ing organ in its lwn d now a ppt•<lt's 
larget· than e,·er , and, lwnt ing n•gul<trl y, 
draws in all the hloocl from tlw \'esic·lc 
aheady nwnti oned c-llHl so c·awws lht• IH•acl 
to sw<·ll up ,·ery t·apidly to ahout t" it'P · 

its origiltal !--;ize. ln les: thau h:tll' a 
minute from the Li r·1 h of ih<' ]Jt·ort.YIIlph. 
there is a second Hpl it a long 11w h;u·k of 
the ]H'<Hl, nnd ft-om 1ht• Jll'on,rtnphal sht·ath 
t here now emerge: n inw cll'agonfly lrll '\ft, 

sometimeH called a II.IJW}Jh ot· a ""i"d. 
This curious little crc•a { nr·p iH for t hP mo~t 
part t1·c-wsparent, t lw only opaqll<' prtl'll' 
being it~ largr dark c•yc•s, a hig- ping of 
nndigrsted ~-olk in tlw mifldiP of il s :11 i­
mentarJ tanal. <lnd 111P IH•autiful foli:tll' 
gills situated in fnlcls in the rc·c·tnm. I ts 
legs 11nd mouth pa l' ts <ll't' freP :.1nd ar·p \'PI'\' 

soon brought into mw, and thP lit1l1• lan·;. 
,,.ill be sren to swim rapidly to "omp c·on­
Yenient objec-t wlwJ·<• it c·an Jm·k un ­
detected n n cl lwg-i n to f<•erl. 

To I'P<ll' our hnnl. it i:.; nN'(''-'Ha t·v to 
supply t he water in tlw P Ptri c]ish 'with 
plenty of sl ipper-HnimnlC'uln en' <•lsr small 
water-fleas. The J JUl.t' 1ana i.· p1·m ic1Nl 
with a t·rmc-ukable organ <·Hl1Nl thP nw.vk. 
peculia1· to dra~onfty hnnt>. wh ic·h is lt"iPcl 
to captn1·e its tn-ey. Tt is really n SJH'C'ial-
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ized lower lip or labium, but is of con­
siderable length and is held folded back 
below the head and coyering t he mouth ; 
one could imitate it roughly by covering 
one's face with one's hand while the elbow 
rests against the middle of the chest, only, 
in the case of t he dragonfly larva, t he 
mask is not attached to the shoulder, but 
actuall~' to t he underpart of t he head. The 
mask itself ends in two strong lateral 
lobes, each <:umed wit h a sharp prehensile 
organ called th<' 1novc~ble hook. When 
the mask is shot out, the lateral l obes fly 
apart and are t lwn contracted by strong 
ligaments so that they close automatically 
and firmly on t heir prtty. H eld in this 
vice-like grip, t he helpless victim is 
dragged struggling to thl~ mouth of t he 
Anax lar,·a, where it is devoured at 
leisure by t he powerful jaws. 

The growth of the _·lnax larva is rapid 
for it is very grl'edy, and there appears 
to be no limit to its feeding powers. 
\Vithin a few days the first etdvsis or 
change of skin tal~es place, and the larva 
at) pears of a pale greenish colour. \Ve 
are now able to note the metl10d bY which 
t lw larva t ravels through the water. I t 
uses its h'gs but li ttle, and that most ly 
for clinging to water-weeds. For actua l 
movement through the water it progresses 
by a primitive kind of turbine action, 
shooting ou t \\'at(:)r from its rectal gill 
chamber, and t hus moving forward in a 
set·ies of jet·ks. All the t ime the beautifn1 
gills within the ehamb(' l' can be seen to bt> 
working 1·hythmieally to and fro, so t hat 
it is evident t hat water is being continu­
ally dt·awn in and out of the r ectum 
irrespf>etin • of t he need for progression . 

\\' hen thp young larYa is a month or 
two old it hould be placed in a small 
glass jm· and pt·ovided with somewhat 
larger food in t he form of small damselfly 
<?r mayfly uymphs. TheRe it ~will attack 
very readily. A number of stages is now 
passed through, nnd before the larva is 
half-grown it is possible to see the tiny 
wing-buds forming on the back of t he 
t horax. At each ecdysis these buds in­
crease in size and become more elongate 
i n form ; beginning as small buds, they 
next become triangular flaps, and later 

F nll-grcn, ·n l :tr , ·:• or n~·mtlh of .~nax IIHJHlen~is 
Dnrm. ( X t ~.) Uppe r rig-ht. Yiew of l :tbtnl 
uans k ex f e ud e d ( X 2): b e low, "th e s ame, fo hletl 

iuto 11usit ion of rest, , ·e ntrnl ,· ie~w ( X 2). 
[R.J.T., lle l. 

takp up <1 Pl'tnlinr position, the hind 
wing-s1wa1hs eoming to ovrrlie t he fore. 

Dnrilw it'-• o·t·owth the larva of :lnax 
h "' ~ 

passes t hrough ~ome very peculia r colour 
changN~, wh ieh <He not fully under stood. 
\Vhe11 it is al>Ont Olw-fourth grown, speci­
mens are frl'qlwntly found which are 
black in colour, " ·ith t ra nsverse crcHm­
colonr<"'d l>HJHll-\ ; oeea~dmu1lly a lso brown 
~pe<.:im(,.ns an• found. Such pecimens 
wou ld br extremely conspicuous in a mass 
of water-\n•ed but it mav be that they 

' < 

seek diffc>rPII t habitats in nature, biding 
0 11 dark twigs or on t he muddy bottom of 
t lw pond, in which case the change of 
tolonr would be n•ry ad,·antageous. .\.s 
t he h1rn1 grows, llowe, er , its origina 1 
SPmi-transpcn·ent green colour is restored. 
and I ha\'e IH'ver fonnd a dark coloured 
lar·vn of thi ~ species more than half grown 
at most. 

Tlw larva will continue to feed and 
~n·ow t lu·onglumt t lw summet·. By the 
timl' t hat it js half an inch long it is ad\'i s­
abh~ to trn nsfe t· it to a fair -si"-('d 
nqnarium, with various kinds of water­
weeds growing in i t, and a plentiful 
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. upply of smaller insect larvre as food. 
Xot more than two or t hree J1 nam larvc-e 
should be kept in oue aquarium, for they 
are cannibalistie and readily make war on 
their fellows. During wintc.>t· they will 
continue to feed, but do not grow so 
rapidly. 'Vith the adveut of t he follow­
ing spring they again feed voraciously 
and grow very l'<lpidly, so that, in a l ittle 
less than a year afte1· the egg was laid, 
the Ana.r nymph is f ull fed and ready to 
transform itself into n chagonfty. 

Before the aetual m etam orphosi!::i or 
transformation of the fn 11-grown nymph 
into the adult wingNl dragonfly, the 
nymph ceases to feed Hncl bec·omes lh;tless 
and torpid. Internal chang<)s of the 
tis ues are ah·eady going on; the whole 
body beeomes somewha t swoll<•n, Rnd t h e 
wing-sheaths inRtead of lying fta tly above 
it, stand up from it and are themRelves 
eYidently swollen. ' VhPn t h e tim(:> for 
emerge nee has eo me, the nytuph el im us 
out of the w<1ter, up the stem of a eon­
reuiently ituated reed or other aquatic: 
plant, and fixes itself fit·tnly by mea11s of 
its powt'rful claws. The inte1·Ju1l swC' lling 
now increases Rt a m ore rapid rate, 
particularly a1·onnd thP large compound 
eves an d at t lw back of t h e thorax. 'rhe 
ftr·t splitting of the nymphal ~kin oeenrs 
in the middle of t lw do1·sal 1 ine on the 
thorax, and extends rapidly fot·wards on 
to the head. It is probably brought al>ont 
hv the insect at·ehing its thorax stron~ly 
i;1 an effort to withdrn w its h P<Hl from the 
tij!ht nymphal skin. This is. actl~<-llly very 
. oon accomplish ed by the wult•mng of the 
split, ::tnd the head is followed by the 
thorax, whieb bnlges out ft·om t he <·r·nck 
asH "·idens baekwat·d~. Xext t he ](:>gRand 
wings are withdrawn from tl~eir _sheHths, 
nnd then the insect hangs w1th ItH he_ad 
back"·a1·d. motionless for som<.' time, w1th 
it· abdomen still imprisonP<l, unt il the 
nc:tion of the snn h as h a rden ed itH l <.~gs. 
These are then brough t into a<"tiou, be1ng 
\raYed abou t until they are a hle to gl't a 
tiuht hold on the stem aboYe i he nyu~phal 
skin; vel'y often this is only accompllshed 

by ruean R of a series of je1:ks. whi<·h h~lp 
to draw the abdomen partwlly ont of It~ 
sheath. Once the emerging dragonfl~· hn · 
sueceeded in getting a firm hold of the 
stem, it quickly withd1·aws its body, which 
iH then S('en to be longer than that of the 
nymph, but not a long a~ that of the fully 
developed adul t fly. 

The dra~onfiy now mores 1lpw<nds 011 
t hP stem. so as to be quite frt'l' f1·om its 
nymphal skin or exnYire. .At this ~ta~p it 
i~ praetieally ddence1ess: no doubt, nwn~· 
fa 11 a prey to spiders and birds. H owprrr, 
1·apid changes are still goin~ 011: 11w 
body conti11ues to elongntt•, alHl thr wingH, 
which fi 1·~t a])lw<ned H!'; sm<lll ba gs fi llt•d 
with a greenish finirl, expand t·api<ll~· 
t hr·ough t he blood l>eing dl'1YetJ i11to th<•m. 
As they exvand, they llHlTOW, !-10 t hat I hP 
two sid<•s; of t ht• origi nn 1 l>n~ t·oHw to 
gpther and finally fuse, except nlong lhP 
<"nurses of t he v<•in !:i, 'Ylwre small thmtnC'l l-4 
are left for the blood aud Her,·<•s. It i!'\ <~ 
most i1de1·esting f.;ight to we11 <"h 1 lw t>~ ­
pHnsion of a dragonfly's wings. 'PhP OlH't·a ­
ii on nsuallv takr~ about 1Ptl lllillllt<'s; th<· 
b<1sal porti~ns t>xpand fit ·~t. ancl lhPll IIH• 
distal. 'rlw colour of th<• fr<•shl,r t>xpc-m<l<'cl 
wingl-l iH usually pa iP gJ'C'Pil i ~ h ow_ing to 
the still incJudNl lJlood, and tit<• IIIC'Oill 

pl ete fnsion of the two si<)(•s ~ir<'s tlw 
wing et rlc,finitr irides<'PIH'<'. Thi s clops no I 
disappr<ll' until 1he ad ion of 11w :-;nn has 
eompl<>tNl the (lt·ying of 1lw wi n~s-a 
]H'OCCSR whith ROID<'tinws lH li:I'H H<'\ l'l':tl 

chrvs, mHl dnring whit-lt 1h<' fli~ltt of IIH• 
i n~eet is JWCC!-\sc-nily fr<'hl <• . 

AR soon n~ H haR st J'<'tlgth to fly, t ltt· 
newly eme1·ged dJ·agonfly lwtak<•s il:-;('lf to 
HOme ~helter<'d spot wltt•n• it c·an r<·s l. 
free from the <" ha nc·e of eap1urP hy i1 s 
<~llf'mi<>~. nntil ~11<"11 tinH• aH it is stJ·oug 
rnou<Yh to !;allY forth on its own iu .illHJT h 

of p~~. Th1;s, within onP Y<'HI' of 11~<· 
laying of the egg. the whole lifC'-c·~·<·](·. 1s 
completNl, and a new gcnt>ration of swtft, 
~ttoncrly fh·in<r clragonftip: i: I'P<Idy to 
0 

b< L t-> 1 
O't·eet th e early ~nmm<>r !·mushitH• mu to n . 
carry on the race for anotlwr )'t>Hr. 
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Some Australian Ticks 
BY A~'l'lJO~Y ~IUSG RA\'Ji) . 

DOvVN t ll (• ages in many cli nw~ 

t he small noxious animals known 
as tick. haYe proYed i hem elYes to 

be a souree of intense RnffPl'ing or death 
to man and hi domestitnted animals. 

Ticks a1·e m<>mber s of t he class Arach­
nida, \\·hich jneludes ~u ch t-' io·ht-leo·o·ccl n hh 

nnimals as sp iders, scorpions, harYestmen 
and solpngid!'i, and, with t hP mites, are 
grouped into the order Aem·ina. They arP 
not to be confu~ed with t he ~ix-legged in­
seci s which con~titute a separate dm;5;, 
t he Insecta. Tieks are placed in a super­
family, the I.2·ocloidea, which is subdividNl 
into two fmnilies, t he I .roclidce (IIard 
'l' i ck~) and t he Ar,qasidce (Soft Ticks). 
About forty !4pceies of t icks have bee n 
I'<' COrded fr om A ustra 1 ia. 

'l'he Aryasi,dcr are ea~ily di stinguished 
ft·om the I .Todi(lm by tlw leathery inte<ru-• • 0 

ment which invests their bodies. 'l' he 
l :x:odidre, on t he other lumd, posse~s a 
hard shield or scutum, whieh in the mal e 
covers the whol e body a n<l prC'vents any 
gt·eat disten ·iou , and in t he female forms 
a small patch on the anterior part of t he 
dor. urn, the rest of the body being capable 
of great di~tension. In the Argasidw the 
ea pitnlum, which includt's the mouth­
pm·ts is ventral in position and hiddPn 
from above. while in t he T xodidm it is 
plaeed at thp anterio1· end of the body 
a nd i plainly visible. T he spiracles or 
hteathing p<WeS are YCl'J SIDa l1 in the 
Argasidm alld situated a 11 terior to tlH' 
bases of t he fourth pair of legs, whi le i'n 
the J .rod id m t hey a r e geuet·ally lar ge and 
placed well behind the bases ( cox;.-e) of 
the fourth pair of leg ·. 

In the A1·ga.sidce sexua l dimorphism is 
slight, but i11 t he I xodidre it is very 
marked. The A rga.sidre when gorged show 
only a s light dorso-ventra 1 t hickening, but 
the females of t he I xodidw when gorged 
swell enormously in size. 

Lll!'J!; Tl fS'I' OI{Y. 

A t iek passes tln·ongh four di~tinct 
stages in its lifl:' his to1·y : egg, 1ar,·a. 
nymph , adnlt. The tran.·ition f rom lana 
or ''Rerd tick" to ndnl t takes p1nt<• by a 
series of moults; t he larvro may lJe idcnti· 
fled by the six leg~, t he uymph IIIH .Y be 
differentiated from the adult by the 
a bsencc of the geni tH 1 pore. Tick~ Yary 
in t heir life histo1·ies. In ~ome t i eks, such 
as t lw Cattle Tick ( Roo philus ann ulettus 
a,ustraUs) all t he stag-es a r e pa ssed on 
the Jwst, t he fenw ](> droppi11g 1 o the 
ground when engorged. In the Dog Tick 
( l :rode8 holocyclus) nud its a llif•s each 
stage w lw n engorged drops from its host, 
moulting ta king place on the gtound. 
SomP t itkR tontine t hei r attentions to one 
species of a nimal or group of animals, 
while ot1wts are impn r t ia l in t heir choice. 

FA~IILY .ARGASm.~-SOFT TICKS. 

Th es<" leathery flattened ticks respmble 
bed-bugs, a nd never increase much in size 
after feeding. They ha Ye been r ecorded 
as attacking m an, bird~ and bats. Two 
genera HI'(:~ included in t his group, _l r.gas 
a nd Orn ithodorus. A well-known member 
of t he first-named genus is t he Fowl Ti ck 
( i h·ga . .';; 1)(' r s·icu,s), a speeies w01·l cl wide in 
its d i ~tribntion and. introduced into Ans· 
tralia . l t may be met with in eoops and 
fowl hou ses, hiding by day in ere\'ices. 
It is the vector or t ransmitter of the 
organism of avian spirochretosis, and it 
has b(.'en I'Ptordecl t ha t in P e1·sia it com­
monly attacks man, its bite being 
t·egm·ded as Yery dangerous, parti<:n larly 
to stra ngers. 

The eggs of t lw t ick are fonnd in 
crevices in the woodwork of fowl-houses, 
and abont two or i ht•ee weeks elapse 
before the young tick~ emer ge. The young 
or seed ticks, as in t he similar tnge in 
other kinds of t icks, have on ly s ix legs. 



THE A l R'l'RALL\X )!USE "C)! )L\G AZIXE. 317 

'l'hc~' crawl on i o t heir host and t here 
attach themselvP~, r emaining from font· 
to t<'ll days before leadng to rest and 
moult. This JWriod takes fl·orn four to 
ninr days, and nt the end of t he moult 
the fourth pair of le~s has been acquil·ed. 
Enc·h tick is n ow a ny mph, and remains il1 
hiding durin~ the day, i~~n ing forth a t 
night to attaek its host and r eturning to 
its retreat long before the dawn. BefOI'<' 
complete maturity is atta ined, it monlt~ 
twice. The adult female tick rnay measure 
nearly half an inch in l ength . The males arc 
1-ihOJ·t-liYed, but t h e femn l e~ may live for 
long period., one i solated fpmale living 
for two years and three months, while) 
another in a group liYed for four yea1·R 
nnd five month . . 

The Fowl Tick has formed the su bjrrt 
of articles by varjous authorities in A 11 ·­
tJ·alia, among which m ay be mentioned 
those by 1\Ir. \ V. \V. Froggatt in the rlgri­
cuUural. Ga.zette of 1'-l. S. 1Fa,fe8 for ~Iarth , 

HJ12, and by 1\tlr. P. Rnmba ll in the 
Q~~eensland Agric,ultura,l t! owrnal fo r 
August, 192~. 'l'he Depal'tment of Agri­
enltm·e, x.s.·w'., has recently issued a 
pamphlet forming ' 'Disea e of Anim als 

'l' he Fowl Tick (Argas l•ersicus) , n f r e que nte r 
of fowl houses and coops. 

[Na ncy B. Adams, cLeZ. 

S J•Iinlt•rt•cl woc11l inf't•sh•cl "ilh F u \\ I 
•rid ... 

[ F r om P 01tlt?'Y Fanllil!fl in .Ycrr South 1\'a/1 s.l 

Leaflet Xo. -:!1." en1itl <'<l "'Piw Fm\ l ' l' it·k 
( A r{Jllf.i j Jt•n ·dcll..,) n nd Hpit·o<·ha•l oH is 
(Fowl 'l, i<'k F'<.•n•r )". a rHl to wh i<'h J'I'H d t> r·s 

are dit·et·it><l for pnl'iic·n hu ·s t·<· g;ll·din~ 
C'ontrol a ud tt·eatment. 

F.\. >\!I L Y IXODID.r~-1 L\.IW T I!'KS . 

Romp 1<•n g<•ner a of ilw fa mily h.odicla• 
a re r epr<.•scn t(>d in ~\n st r~l l i;.l , <~ nd ~mmC' 

membprs of t he grner <l, f .rodf's !Joophi/u.'( , 
A m blyomm a :-~ n d .lponomma. at't• h P J'P 

dealt wi t h. The. e tic·ks m·p rP<Hl il~· i <l<'n· 
ti fit"d ln· 111<' hard ~cntmn or· shic·lcl JH'I·sc·ut 

on t lw nnt<>ri or par t of tlw body of th1· 
fem a ]p or <'O\·erilw t he• wholc> holl y of the I"' • 

male. 

T hf• B lU;h or D o{J Tirk. 

Som e eleYen Rpr('iPH of th·k: of the 
genus ! :rode.· are recorded from ~\u~tra l ia, 
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and of these the form best known is the 
Dog, Bn~h. m· Bottle Tick (Ixodes holo­
cyclus) . Thi species occurs commonly 
along the coastal region of eastern Aus­
t ra lia, and it has also been recorded from 

l l n le of t h e DoJo:" 'ri(•k ( l xocles bol o c yeln s); it 
run-y m ensu r e 3 x 2 ru m . T h e yello'\'\'ish scuturn 

Co Ycrs t h e w h o le of t h e hocly. 
[E. A . King, d el. 

the Bunya l\lonntains, Queensland, from 
South and V\' <}stern Australia, whi1 e 
Kutta ll and ' Varburton a lso record it 
from Ind ia. It is plentiful in the vicinity 
of Sydn<•y on the n01·t hern shores of t h e 
harbour, a ud h; particularly abundan t in 
the sulnn·b of Mosman, and from Manly 
to N<-H'ral>een, whp1·e every year dtu·ing the 
spring nnd summer dogs and cats suc­
cumb to t h€' efl'Pets of tkk poison. The 
Rpccies has been 1·reorded horn a n umber 
of h osts, such as t he Pouched ~louse 
(Plzascologa.lc ) , kangaroo and wallaby, 
rat (Rattus rattus) duck, Ant-thrush 
(Pitta), tl1e Common Opossum (Tricho­
sw·us rulpecula ), but about Sydney the 
banclieoot (Percuu ele8) appear s to be it s 
natural ho!-\L l\lr . .A . • J. :\larshall has re­
cently re('Ol·ded it from th e Sugar 
Squirrel (J'ct a ur us br<' riceps ) .1 

In 1921 Dl'. Sydney Dodcl sl10wed that 
paraly, is in dog~ was due to Ixodes holo­
cyrl us, whi<·h had long l.>eeu suRpected as 
the cause. It was not, however, until 1926 
that t he life history of the speci<'s was 

1 A. J . .:\Ia r s;h a ll : Austnrli cw Jlbtseum JJagazine, 
Volume JV. No. 8. October-Decem ber, 1931. 

destribcd by ~lr. I. Clunies Ross, of the 
Y etel'i nary S<'hool, Univer sity of Sydney.2 

I ha\'<.> drawn on h is paper for much of 
the information embodied here. 

'l'ick para lysis occur s in man, t he dog, 
an d othe t· donwsticated animals on the 
east coa t of Australia. Only the mature 
female of f !I'Odes holocyclus causes the 
dis<~:uw, the male and t he immature 
stages being 1·elatively harmless. These 
im111atni·e i ieks or "seed ticks," as they 
are ea lled, <ne, nevertheless, capable of 
ea u sing; sevet·e il'rita tion, and, as the late 
Dt·. E . ,IV. Fergnson has pointed out, 
"attatk hnman beings in large numbers 
( ovet· 200 ha ve been taken off a single 
indi vid tul l ) ." 

A singlP mature t ick may cause fatal 
paralysis in man and the dog, and it is 
considered that t h e causal factor in the 
production of the disease is a toxin 
sec1·cted by t hr salivary glands of the tick. 
In dog t he symptoms of t ick paraly:is 
are lo s of co-ordination commencing in 
the bind legs, the forelegs, head and neck 

Fei~HI Ie nf t h e n .. ~ 'l' 'i('k (lx oclc s h o locyc l n s), 
'\\'hl<•h '\Vh t•n nnfcd UH~nsures 3·2 x 1·7 nuu . or 
·w h en ~orA·e.l a b(I U t 11 x 9 m m . 'l'h e recldish ­
Y<• II o'\V :o;(• uCu m occUJiit-s the a n terior ('ncl of 

t h e b(Hl~· . 
[E. A . King , del. 

~ I. C lunies R oss : " The Bio nomics of I xodes 
h o locy c l ns Neumann, wi th a r ed escript ion of t he 
thclu r, a n d .~Y:>mph~I Stages a nd a r edescri ption of 
be;, 1~2~~· 1 CO'CISilo logy, Cam br idge, x Yi , Decem-
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becoming subsequent ly affected. Death 
Rppcars to be dn<.> to respiratory paralysis . 
Mr. Clunh,~ Hm:;~a n 11d lh-. Sydn<.>y Dodd-t 
hare stated that there is a p eriod of ftye 
or six days before the onset of symptoms . 
This ba s been dP1 ermined by them experi­
mentally, but the c-ons<.>n u of opinion is 
that symptoms may be manifest in the 
animals within twelve hours after attach­
ment, and de<lth may take place long 
before five days have elapsed. 

Some people are of the opinion that 
dogs bor11 and reared in a tick-infested 
locality will com e to enjoy immunity from 
the disease, or that once an animal has 
recovered fr-om an attack of tick paralysis 
it will be immnn<.>. It woul d appear from 
information I have been able to acquire, 
Rnd from the t·esearehes of Clunies Ross, 
that no faith enn be p laced in these sur­
mises ; animals mny appear to be immune 
from attacks for some timP, only to snc­
cmnb erentnn 11y to a "bite ." 

The late Dr. E. ' "· FPrgnson published 
in The M ecl,ical tfowrnal of A ustralia for 
October 4, 1924, a paper e11titled "Deaths 
from Tick P:nalysis in llnma n Beings." 
In it he li sts eight eases that euded 
fata11y. Tl1ese wet·e mostly children of 
tender years, three 01' under, thou gh on~? 
child was thirteen or fourteen. This shows 
th~ need for watchful care on the part of 
parents with young children in a tiek­
infestecl locality. 

Feat ir-; frequent ly exp1·essed that a 
matm·e titk will work its way u ndPr the 
skin and into the body o1· head of its J10s t. 
There are no ground~ for t his belief: tltP 
kin in the vicinity of t lw tick 1nay become 

reddened and swo11 en so as t o SlnTou nd 
it, but it never buiTOws beneath the ·kin. 
It must ln·eathe while engorging, and, aH 
will be . een below, if the breathing aper ­
tures become clogged the tick vvill die. 

Tl'eatment.-1\!fethods adopted for 
destroying the tick ew b edded in the flesh 

3 I. Ciunies Ross: ''An Experimental Study of ~ick 
Paralysis in Australia," J>an£sito l ogy, Cambridge, 
XVlii, Decem her, l 9 2 G. . , , 

• Dr. Sydney Dodcl: "Ti ck Paralysis, .4.gnc. Gc£Z. 
N.s.w .. xxxii , April 2, 1921, PI). 265- 272; May 2, 
1921, pp, 331-337. 

of human being · are numerous and varied, 
but usna lly are modifications of those 
cited belo\\:. To destroy the tick honld 
be the fir~t c-onsideration. This may be 
accomplished by dabbing on either tnr· 
l)entinr, kerosenr. paraffin oil castor oil. 
nwthyh1tNl spirits, tincture of iodinr. or 
any of the li ghter and more penetrating 
oils. Tht' eff('ct of the oil is to close the 
h,·o breathing pores or spiracle situatt~d 

1war the bar·w of the legs. After the oil 
has been applied a short time may elapRe 
before the next operation, that of rrmo,·­
ing the tick, 01·, if the victim is away from 
home and no forceps handy, the opr rn· 
tion eau wait, care being taken to : ee thnt 
the tiC'k is kept "well oiled.'' \Yhen oppor­
tunity permits, t he tick may he . eized 
with a pair of ~mooth-pointed forcep~. and 
prolonged g<•ntle pl'es~m·p on tht> 
hod~, of the n ck should induce it to r e· 
linqni~h ih; hold. Forcibl e remoYal of a 
tick nsnn llY results in the head port ion 
or capitulu'm remaining emb1.'dded in t lH' 
Rkiu, the fih•s of teeth on the bypo~tonw 

l10lding H til·mly in position . Som~times 
it may bP found that a tick can bP dis­
lodged ill toto owing to its not hadng ha<l 
snfti ch•nt t imP to effect a hold. Honw 
r esort to tlw method of snippi ng off the 
JJody of the t ick aftc•1· a11 applicat icm of 
tuq>entilw or kN·oRene JeaYiug t he lwad 
pm·t to work it~ way ont; bu1 su('h a 
uwtl10d is 11 0t recommended. 

In the case of domestic a nimals. t1w dog 
or c-nt I·eqnir<.·~ to l>r carefully searclwd, 
pal"ti <·nlcn·ly ronnel the ears aud nape of 
t lw ll<'<'k, a nd tlw titk or titks drst J·o~·c·cl 
bY tnq><'ntinc or somP ~peci fic as :ug­
g~~1ed aho,·e. If the animal i · show i n~ 
symptom.· of t i C' k paraly. ·is. it may lw 
<dn'n (' ll Olwh hie<"ubonate of Hod a (or n M . 
baking p o " ·<l<•r ) to c:o,·er a Rixpe nec, Jll 

butter , hn·d , ot· milk e,·ery tw'O or th rr<· 
hont·s. Xo mpa t, onl.r milk. should lH· 
givt'n io i1 , nnd it ~hould be kept wn rn~. 
Some <tnimal owners han .. found t h<1t bl · 
eHrbonntP of soda is not always effucth <>. 
an d, in <Hln1n <:ed sta ges of the cli :eaR<', 
admini H1<>t· in~tead three drops of 11 ux 
romica in milk or a t()Hspoonfnl of bra ndy. 
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Th e Cattle Tic k (Boo a1hilns ~annulatus :australis), shun·iug, cut l eft, tanned lLille ·with tick 
ln:arks ; in drcle, t i c ks on bide of b e:lst; a ncl right. taun e cl hide t'ree front t ick infestat.ion. 
Hicles t h rou gh cou rtes,· of Jlich :lelis, Hallcn stein Pt,·., L t d ., lU e lbo urn e . Infesta tio'? h y t~<'kS 
<•:tuscs so Juuc h clnm:tJ,:(' to loc al ltid es that bidt-s h:n·'-' to be hntlort ecl into A ustrahn. ~lJUrY 

to h h l t-s by brands :nul by t icks are two 11robl e n as f n c h t A' t h e tann e r in .\.nstraha. 
[Photo.-G. C. Glutton. 

Others pr(\fC'r a decoction of tobacco juice, 
whil e a Colla l'OY t·esident has implicit 
faith in a liquid made lJy boiling the roots 
of t he common ln·aC'ken fern. I give her e­
with a method ~·mggPsted by Mr. Terence 
Hinder , the welt-known dent ist. whi ch 
appeared in J'he M os111 an Daily for Satur­
day, October 27, 1923. H e says : "Firstly , 
lo(·ate t he 1 itk, t hen apply a drop of tur­
penti ne on t he body of the tick ; leave for 
fi\'e minntr!-1, then draw the tick out with 
twepzer·s. If the dog shows any symptoms 
of pnralysi~ in the hind legs (or any other 
form of sitkneRs) gh·e immediately t he 
following mixture: Two drops of tincture 
aconite in a dessertspoonful of aniseed 
water every four hours; bet ween doses 
give one teaspoonful of brandy ; keep on 
until the dog is qui te well. Any r eputable 
chemist will make this us for you. The 
following food ma y be given t hree t imes 
a day: bovril , one teaspoonful; half an 
egg, 2 oz. milk. Dnring the tick season 
gh·e dogs a l ittle sulphur in milk once a 
week. Keep dogH warm while undergoing 
this treatment." 

T'he Cattle Tick. 
lu point of economic importance, the 

C at t l e Tick ( BoophUus altn'n/C£t'us 
aust1·al·is) may be regarded as the first of 
all our ticks. 'l'he species is but briefly 
dealt wHh her·p, bu t it has formed the snb· 
ject of a eomprehensive account published 
by the Instit ut e of Science and Industry 
a nd forming Bnll t)tin No. 13, now out of 
print, but available in public l ibraries. 

The tick owps its importance to t he fact 
that it is a pest to cattle by causing tick 
fever , or redwater fever, mYing to its being 
the ,·ector or transmitter of Piroplasma 
( B abe:da) bigemina or bodne piro· 
plasmosis, and it also causes tick worry. 
tick poverty or t ick a nremia by infesting 
t he beasts in such countless numbers that 
t J1 ey lose condition and die. 

Aceording to Gilt·uth, the tick appears 
to have l>N)n introduced jnto Australia 
from Batavia in August, 1872, on Asiatic 
(Brnhma) cattle. Its appearance in Aus· 
tralia seems to ha ve been first noted at 
Glen coP, south-east from Port Dar,dn, in 
1880-81. I t has spread over nearly all 
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Queensland wit h t he exception of t he arid 
parts, and as far south as t he Richmond 
Rh'er in New Sout h \ i\Tales ; i t has spread 
a.Iso to the K hn berl~y d isti·ict of \ iV est ern 
Australia. The tick is apparently closely 
allied to, if not identical with, t he Texa s 
Fever Tick (B ootJhilus an/nulrJJtus) of th e 
United States of America , and differs 
only in sligh t stru ctural fea t ures. 

The fn1Iy eugor ged and matur ed t ick 
drops from h<:>r host to lay her eggs which 
may number about 3,000. From these t h e 
"seed" 01· larval t i cks e1ner gc after a for t ­
night or t h r ee w eeks, according to weather 
conditions. They crawl up the grass 
uh1des, he1·bage, stnrnp s, o1· fences, and 
theTP await any animal or object that 
may brush p a st. Once a l arva l tick has 
reached its host , i t crawls a bout u n t il i t 
has reached a soft spot on t he sk in , 
attaches i tself by m ean s of its ma ndibles, 
and begins to su ck up t he blood of its 
host. I t moults a fter a week sp ent on its 
host, passing from the s ix -legged larva to 
the eight-legged n ymph. It m oults a gain 

Femnle of t-lae " l i'.aug aroo" T i c k (A1nbly o nnu .a 
t~:i g·uttntuna), f roua Nort h Q,u eeu s l :u ul. 

[E. A . Kin g, del. 

a t the end of a week. and the sexual 
organs having deYeloped in the in terhn, 
t he t ick is now mature. 

In the work cited abo,re, it is tatcd: 
"The loss from modality caused by tick 
fever in Queensland aloHe is estimated at 
seven million pounds sterling. ~on~ider­
able loss from this cause also occun ed 
in the Northern Territorr and 'Yestern 
Aushalia . The decrenRe in t he Yalne of 
1 ea t h e r production of Qneen~lnnd 

amounts t o a lJout £11:!.000 for one year 
a lone. Further, t he affected Sta t('~ hn vP 

suffer ed considera blc dh ect loss from 
mortality caused by t ick \YOI'l';f. inter fer­
ence with t he natural intrease of 1lw 
h erds, r et a rdat ions of growt ll a11cl im· 
provement of stock, from dimiuislwcl pro­
duction of meat, milk nnd dai1·y 
products." 

The ((Kangaroo" T ick. 

The genus Am bl yam m a <·out a im; sont t> 
eight species of t icks " ·h i<:h oceu L' o11 m:ll'· 

supials, r ep tiles and domrstic· nn imn ht 
Of these I have selected t ht• som rwh<li 
ha ndsome t ick , A mbl.IJOIIIJJ/a triguffrtf11111. 
w h ich I designate t lw Kn ugaroo 'T'i<·k . 
since it is 1·cpresented in om· <"olle<:l io11 

from kangaroos from north (l twpnslancl 
and vVestern Anstralh1 . Tt is n•<·o t·tl <•<l 
a lso from the platypus, <ll t<l <'Htllt>. dog 
and horse. The male may nteasu n• ~ hou t 
3 ·2 mm. i n length, while the fpnwl<·, 11 n fpfl, 
may measure 5 x 3·2 mm. and pngor~Pd 
13 x 11 mm., according to Fielding's woJ'I;:. 
I t has a 'dde distr ibut ion, oceuning in 
New Sout h \ Vales jn nd<lition to t lw 
localit ies me11tioned. Thr nw le t s 

elongately oYal in shape. rt•dcl ish-hl'own 
in colour , with the :c-ntnm m·n;-1 tc•, and 
with irr egular long pal e patC'hrs on tlw 
sides of the scutum and a p<l ir of vale• 
spots at the poste1·im· end of the body. 
The female is also oYal jn shape HtHl 

reddish-brown. The scutum h; ]wart· 
shaped, with a pale shining spot at tlw 
posterior angle ~wlJ irh serves as a r Pa cl y 
means of identifying the r-ipecies, and pnl<' 
spots may a lso be present in th e antero­
lateral fields. 
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JUal (' o f t h e " lian~o:aroo'' 'ri<'k (A·•nbl y cnuuu1 
t rig u ttatum ). 

[E. A. King , clel. 

Tlt e Xodcly Tick. 

"~lien l\:I<'HHrs. Tom It·cdale and G. P . 
' Vhitley of thi~ ~iuseum we1·<· on l\1khncl ­
mas Cay, off Cairns, Queensland, t hey 
found a specie~ of tick, of the genn!; 
A m b1.1Jonulla, occurring in numbers on tlH• 
Xoddy T("t·ns (Llfegaloptertts minutu.·) 
n nd 011 the hcl'lJ<lge of the islancl. The t·oof 
of the hnt which ltonsed tlw sdcntists <"1 n cl 
t lw men eugag·<~cl at wm·k on tlw bore, serv~d 
<1~ a t·es.tin g plH('<' for the noddi~s. whkh 
f1·eqtwntly d i ~lodged tick~ f1·om theh· 
bodies. 'rhesc tieks crawled ot· dt·opped 
i o the g·t·muHl ot· on to the occupants h1 
tlH' hut l>e1teath. In his dhny Mr. \Vhith•:y 
Wl'Oie on Fl'ide1y. ::\lay 21st, 1926: " Tirk.!-i 
<H't> obnoxiously plentiful. Some are n•t·y 

small, not mn eh bigger than a pin's head , 
o1 h<•t·~ lik<~ fnir-sized spide1·s, whilst on 
the web l>eiwcen the toes of the nodd ies 
thct·e m·e hm·d brown p<uasites. The 
noddies avpem· t o he more 'ticky' than the 
'Yideawaln.•s ( Onychopriou fuliginosa), 
and the grass, etc., in theit· rookeries i~ 

full of tkks, so thn t one's lC'gH becom(' 
sprinklf:'d with th(lm when walking 
througl1 it. Even young birds have tirks 
clustered upon their chins. Several 
'ticky' noddies di<~d today." On :\Ionda~-, 
~lay 2-!th, 1926, l1e Hgain wrltf:'s: "Going 
round t Jw cay at l1alf t i de, I stooped to 
pick up what I t hought was a small 
cowry, but found thnt it was a huge tick 
which had eYidentJy fed to rf:'pletion on 
some noddy and dropped off its host on to 
the beach where it ern wled slowly along. 
If it had not been eanght, it would doubt­
less have gi ven rise to numerons yonng. 
So far as I know, t here is at p1·csent no 
check on ticks here. I had one in my 
abdomen lnst night, dropp('d kel'oscne on 
it and pulled it out. It caused a swollen, 
red, inflamed area arou n d it, which was 
quite painful." 

The ''Gocw11n'' Tick. 
The genus Aponom nw includes five Aus­

tralian species occnt-rjng 011 goannas 
(Varcuws) and snak<'S for t h e most part, 
though one speci~s, _4,. ecinctum, may fre­
quently he m et with 011 the black passaJid 
beet1e ( .rhllacocyclus kauzJi). The corn · 
monest species of the gpnus is Apouomma 
decor08111'J'l-, nearly t>V<)ry goannn in New 
South ' Vales or QnPensland lle:ning a 
number of theRe ticks embedded in its 
scaly body. It has also been recorded 

"Gonnn:1" T ick (Atlo n o u u u a clccoro:-;um ) 
on skin of Yara n us fru na D i ne Guna l(noh. 

l" ll lH~r C hi c•ht•sh•r ''ane~v. 
[Photo.-G. ·c. Ul rttton. 
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from a python. The specimens in the 
accompanying illustration were taken on 
a goanna in the U pper Chichester 
\"alley, 1wnr Dnngog, n eat·ly all being 
male . The male is almost circular in 
shape, anrl about a twelfth of an inch or 
2·5 mm. in lC'ngth. The scu t um i s reddish­
brown, while a wh iti sh margin which en­
cirdes it is hrok<.>n postC'riorl ;v by ele,·en 
fe~toons or reC't a n p;ulat· at·en s . A whitish 
trianguhu-sh ap<>d o t· invet·ted "Y" m a rk 
occurs in the centn• of t h e scutum. The 
frma le i~ a laq.!;Pt' t i ek ::u1d, a ccording to 
~Ir. Fielding, may m emmre from 9 to 12 
mm. or neal'ly half an i neh in l ength. 

C:OXC L US IOX. 

These a re bnt six of the forty species of 
tick. r ecordt>d from this eontinent, r epre-
entiug those form s 1no ·t likely to be en­

countered. It will be n otic-ed that two a r e 
introduced specie , whil t of the other 
three indigenous fm·ms only t wo are 
known to atta ek m an. 

Of recC'nt yeat·H ti c·ks have been studied 
more than heretofot·e, and som e important 
con tribut iOil S have appeared on the gronp. 

The most out tanding of these i that 
entitl(>d ·Ticks: A )lonograph of tht> 
Ixodoiden ,'' by G. IT. F. Xuttall, C'eril 
"\Varburton , "\Y. F. Cooper, and L. E. 
R obinRon, much of the information and 
tlw tl assifi tation adopted in this article 
being del'i\'Nl f rom t bL work. which deal~ 
with t icks from all o,·er t he ·wol'ld. In 
1925 t he lntP Dr. E. \Y. F ergui:\on pub­
l i !llhed an art icle in t lw . l wdralian 
Zoologist) Yol. iY, pp. 2±-:~:>. on ~\.u ~t rn li<tn 
tieks, listing a 11 the speeie. t lwn kn own. 
In 1926, Mr .. r. \V. Ji"' iclding. of th{· _\ns­
tralian In f:ltitlltC' of Tropicn l ~It•dit-inP. 

T ownsvi lle, N01·th QH PC'nl'llHn cl. prodm·l•d 
a vpry nseful eompil ation t>ntitlP<l .. _\us­
tralasian Tic·ks.'' whi c·h f01·ms R<•r-ri eP 
Publicntion (1"' r·opi c·al Did!-\ion ) . Xo. n. 
of t he Di ris ion of Tropi<'a 1 TiygiC'rH' of 1 hr 
Common\\"Nll t h D ep;utmC'nt of TfP<llth. in 
whidl he gin•s rigtll'('S Hllcl <lt•s('l'ipt ions 
of nl] onr known t i<-k !'i and <1ppt>tl<ls a list 
of the l iteratm·p r <>la ting to 11H• gr·oup. 

In conelns ion, I would PX (H'rss Ill,\' 

nppt·p<·iation o f t he h t>lp ntf<H'<h•<l hy l>t·. 
K. K. Rprn te, ~Ir·. reom Irrda 1<·. <lll d .\I I '. 
II. R. Grant iu ch·nwit1g my attrntiou lo 
Rped fieH for " tit k bitr.'' 

Notes and News 
I~ the October-Dece mber number ofTn E 

dlSTRALIAX M: USliJU l\1 l\L\.GAZI.:\'1'~ attention 
\\'as directed to font·teen of the t,,·enty-tlnee 
species of bir(h; il h1s t1·ated on the colon red 
plate appearing in t h a t part. Si n ce then 
Mr. Seville "\V. Cny ley's ll' hat Bird i.-: 
That ?, a tomprehen ~h·e guide to all t he 
known speci es of Australian b irds, has 
b~en publiRhed. It \\'as from this hand­
book then in conrsC' of preparation, t hat 
the plate was tnken. The space avail­
ahle in the cnn·ent number of the 
UaG.AZIXE i s insnffiden t for dis eussiou of 
the remaining nine birds, <"Xtept in a Yer:r 
brief manner; i f so treated the observa ­
tions won ld d np l i<.:clte t he notes gi Yen iu 
lh. C'ayley's book. The l Ddit~>r, t_herefore, 
refers the read<>r to 1~llha,t B u·d ~s That?, 
which is reviewed elsewher e in this issue. 
-EDI'l'OR. 

l\Ir. A kira K nm ito. Entomologi ~l, f> <• 
partmPnt of Agri<·nllnt'<'. )finisl r·v of 
Agricn lt m·p n nd Pon•sh·y, 'fok~·o, .J ;lJHlll, 

d~it<'d thP l\In~enm during XorPrnh<'l' and 
iuHpPc1ed onr ('OJl<'C'tion~ . If1• is inlc·r· 
PRtrd C'hiefl ~· in the p est!-\ of ric·<·. n nd ~ I r·. 
K. ( '. )l<'KE'own, ~\sHista ut En tomolo~ist. 
fornwrly of tlw 'Yater ( 'onse!Ta tion .and 
Ir1·igation Commi ssion <11 Le('lon , XP\\' 
South \Vc11C's, was nhl<• to :.;npply ltiur 
with p al't iculan; r c•g-;u·<lin g the <h'st t·ncl ion 
of l'iC'() hy inspcts in 1hat m·ea. 

* 
Dm·iug Xo,·pmhc•l'. J>r·. H . . \. \YntPr· 

1Hm:.;c, 'l'1·nst<:><> and ITonm·e:ny Entomolo· 
gist, mnch• e1 coll<>eting hip i.n the• north ­
Pl'll pru·tR of 1he ~.;q:lt<>. aucl as <l r·Nmlt 
seYPnll intpresting an d ,·a lnable sJwc·imrnK 
ha ,.p hcPn addf:>d to our c·o1Jecticm of 
hn t tel'flies. 
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~Ir. G. P. 'Vhit ley, I chthyologist, 
recently retlu·ned from a ntcation spent 
at Rarotonga Cook I slands, where h e 
made a collcetion of marine animals for 
t he :;\Iu. eum. lie also se<:1n·ed a series of 
photographs and much information r e­
garding t he hiRi<n·~T' the nath·es, and t h e 
zoology of that p<nt of t he South Seas. 
I t is antielpatNl that subsequent is ·u es 
of the ~Lu:AZIXE will contain articles by 
him on tlwse . ·n bje<:ts. The :fishes ob­
tailH'd by l\11·. 'Vh itley at Rat·otonga will 
be of value fot· comparison with col­
leetiolls r e<:eutl y obtained from O<:eania, 
parti cularly a f.Jel'ies from Nukualofa, 
Tonga, C'Ontributrd by the R ev. A. H. 
\Vood, M.A., and some well preserved 
f.lhore fishes from Su,·a. Fiji, presented 
by i\11'. J. S. C<lllaghan . )Jr. vVhitley has 

Book 
'VHAT BIRD IS THA'l'? By :Neville \V. 

C'ayley. Augnfl & Robet·tson, Limited , 
19:31. Pl'ice : 12s. 6d. 

Australia is f01·tunnte in being the 
home of mHilY in teresting and beau tiful 
birds, and also of many accomplished 
and enthusiastic ot•nit holog ists and bird­
lovrrs. Tlwl'e nt·e Hlso several fine works 
den>tC'd io the clesci·it)tion and portrayal 
of out avifanna , yr t there wa room for 
the hook under t·edc-'w, which will cer ­
tainlY" play Hn im J><H'tant pat·t in fu rther­
ing a knowJedgr of, e:111d fostering a lo,-e 
for Australian bil'd ·. It is a succinet 
yet compl ete guide to our birds, e\·ery 
species of which is figured in colour by 
th e author, "·ho hn s long been r ecognized 
as a leading pninter of birds. 

The a nthot· has, in genet·al, a dopted 
th e plan of grouping t he birds by thei1· 
ha bita t s, which h;:'I S the meri t of bring­
ing together t lw kinds which are normally 
found living in t h P same a r ea . For that 
large class which desires to know t he 
names and something of the ha bits of the 
birds obset·ved in a bush ramble, by the 

uot('d t hat 1 he mHjol'iiy of t he fi!->heR h1 
t hese co11Pcii ons show an interesting 
s imil arity to t hos<l of the Gr eat Barrier 
Reef of Qu pem·dnnd. 

* * * * 
In .X O\'Clllbl)t•, )It·. A.uthony ~Iusgrave, 

Entomologist, visited the Dunedoo and 
Biuna way di ·tricts on his annual 
holidnys, a nd paid a shor t visit to the 
'Varrnmbnngle Mountains . Insects and 
spldet·s were collE>cted on the hip, and 
these fo1·m n u~efnl addition to the col­
lection, s inct-' 1 it t le is ku own entomologic­
ally of thiR l'(lgion. vVhile in t he Binnaway 
Scrub he secm·ed six examples of a rare 
Skipper llnttediy ( ?'rapezites l'Uteus 
T eppel'), hitherto known only by one 
pxamplP from Xew South \Va les, pl'e­
served in t he Ansb·alia n :Museum. 

Review 
rh-er bank, 0 1· on the h eath land, this 
arrangenwnt is m or(-' useful than if the 
gt·onpin g- wel'e on the lines of a strictlY 
technical c:lHssification , which is for th~ 
sel'ions stndPnt and t he expert. Identifica­
tion i ~ rendPI·ed easy by t he a dmirable 
platrs, in a11y one of which the birds arc 
all ch·awn to t he same scale a kev in-. . ' " ch eating t he dimensions in proportion to 
life size. 

The lette1·prcss r ela ting to t he various 
fig1n·ed spe<:ies can be readily found by 
S('ar chillg fol' t he corr esponding numbers. 
The dcHcTiptive u otes are brief yet full 
of inforn1ation, gh·iug ·cientific and alter­
uative con1mon names, distribution, food, 
habits, kind of nest, appearance of eggs 
and bt·eeding season. Ther e i s a very fnll 
index of scientifi · and common names. 

The pl'int ing of letterpress and plah)s 
~1a~ bc<'n excellently d one, and the wol'l~ 
1s 111 ever y sense one which reflects great 
cr edit 0 11 a ll who ha\'e been a::;sociated iu 
its pt·oductiou. The price is very r eason­
alJle, and plac·es the work within the reach 
of anyone who desires to possess a copy. 

C.A. 


