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Egg-sac of Sidyma longipes ·in a 
cu1·l ed leai 

N. B. Adams, del. 

earth at the bottom. Once established, 
she accepted and fed upon a moth. 

Six days later I found the spi der upon 
a leaf which had been rolled into a shape 
resembling that of leaves containing egg­
sacs of the Leaf-ending Spider ( Synga­
typa wagne1'·i) ,. so concluded that she had 
la id her eggs in the night. The l eaf was 
attached to the gauze covering of the jar. 
Like the other spide1·, she had shrunk to 
about half her former size. 

After laying her eggs, the spider con­
tinually shifted her egg-sac, occasionally 
cutting it free altogether and letting it 
fall to the ground while she clung tightly 
to it to avoid being dislodged by the 
sudden descent. Her method of lifting 
the egg-sac in its enclosing leaf ·was 
similar to that used by the Leaf-Curling 
Spider. She fixed a thread to it, climbed 
several inches up a stick and attached the 
th1·ead to the support, at the same time 
raising the egg-sac very slightly by 
shortening the li ne, and then climbed back 
along the thread to the egg-sac. Then, 
with all her legs clasping the sac, she 
appeared to give a quick jerk, li ft ing her 
b1n·den about half an inch. The process 

was repeated until the egg-sac was in the 
desil·ed position. 

On 25 September the egg-sac, which had 
been attached to the cover of the jar, was 
accidentally knocked do·wn, but the 
spider immediately set abo·ut lifting it 
again aucl left it attached to t he sticks 
i n t he ja1·. By t he next day the egg-sac 
had been hauled up and secured in its old 
position; but the next mo1·ning it had 
apparently fallen again, for it was nearly 
touching the ground, being suspended by 
threads horn one of the sticks. Two <lays 
later it was lifted half-\vay up the side of 
t he jar and was secured to the stick · by 
seYe1·al threads. The spieler appat·ently 
satisfied with the 1·esult of her labours, 
was seve1·al inches away sucking the 
j uices of a moth. 

For some days the spider remained 
away from the egg-sac, revisiting it for a 
couple of hours on 1 December, but 
generally she seemed quite indHferent to 
its presence. She seemed to be growing 
rapidly again, and had now almost 
regained her full size. 

About a week late1· the sphler J'esumed 
bel' actiYities, and she lifted a dead leaf 
and hung it up by threads to a stick; 
but, apparently dissatisfied a week later 
she abandoned the fi r st leaf and hauled 
up another. This, too, did not seem to 
suit he1·, so a few fresh leaves were placed 
in the j ar. �T�h�e�~�e� proved to be what she 
sought , for the following day she had 
raised one of these fresh leaves and partly 
bent it to form a semicircle. By her 
efforts during the next couple of days she 
f01·med the leaf into a pouch, like that of 
the Leaf·curling Spider and in the cavity 
fo1·med a second egg-sac. After egg-laying 
was completed, the mothe1· was not so 
la1·ge as formel'ly although she \Yas still 
of a fair size. �~�r �h�e� next day she raised 
the sac to the top of the jar, and took 
up her positi on on it, as she had done 
with the former egg-sac. 

It was noticed that throughout the 
whole of the time she was gnawling her 
egg-sac the mother appeared io undergo a 
vol untary fast, althongh �~ �n �i�t �- �a�b�l�e� food 
was p1·ovidecl in case slw desiretl to make 
a meal. 



The International 

Hunting 

Exhibition at 

Berlin 
By GILB ERT P . WH ITLEY 

T TIE Iuternatio11n l IInn tin o· Exhibi-
t
. t:> 
1011 was one of t he s ights of Bedin 

when I wa~ the1·e J a~t No,·embe1·, 
and wi11 be 1·emem be1·ed a. t he meeting­
place of L01·cl IIaJ ifnx and Hen· Hitle1·. 
)fy own YLit wn R non -political, and, a. 
I am no hnn1 c1·, my intete~t was in the 
anima1 .- an<l 1 h e i 1· <li~p1ay. The exhibition, 
the g1·en1e~1 of it :-; k ind eYer h eld. was 
nn<le1· t he 1n·er-;iden<'y of Schil·mhe1·r 
Reich~j iige1·mei ·ter [ tate Hunting 
)Iaste1·] Genenl lohe1·st Ptotect01· 
He•·n1<:111n Go1·ing, him~elf a noted hunter. 
The gigantic Net of bu i1dings which housed 
this fn tm·nat ion of c J agdanstell~mg was 
in a Sllbm·IJ of Bel'l i n , not vet·y fa1· from 
t he Ol ympic p o i·h;-gi·ouncl. A huge 
golden statue of a stag and waving :fiags 
and banne1· · of many contributing 
nationR f01·med nn imposing inhocluction . 
I paid a mark, bought an excellent illus· 
hated offic·ial guide with hund1·eds of 
pages. e:nHl pa~~Nl into the main hall 
along with bem·<le<l A ushiau hunte1·s in 
g1·een suits, content ed ly puffing at theh· 
pipes. 

The entran ce " ha1l of honotu ' (Ehren­
halle) was sulTOUIHle<l by the choicest 
pieces : wol'Ld's 1·econl heads, g1·eat 
antleJ·s <llHl skull~ <1 eco1·ated with the 
cte.·ts of t ho!-ie wl10 ~hot them, and the 
fhst prize exhi1Ji1s. But all was not cou­
cenhated he1·e, f01· in t h e vast halls were 
Rtage<l di~";pl<lyH fr om HCOI·el-5 of countl'ies 
and peop le~, inclncli11g some from t he 
Hoyal Pam ily of England. The whole 
was H lll01lnllleu1 1 o German tboi·ough­
ness; hnll(he<l H of horn s were ranged to 
!';how thei1· thange~ wi t h growth, the 

P o·rtion ot the g1·eat E:rhibition Bu.ildings near Berli?J, 
also th e Radio T ou;e?·. 

effect upon ihem of <.:limate ot l oca1i1~·, 
and, in one ca~e. the hon1.· of ti <Yh1in <~ ~ :-> 

stags whi<.:h hnd lJeen locked in cleath. 

)lammall'i en ma.·:se J·angecl the l"fl l on:-\, 
f1·om ~ma11 e1· game to 1m·ge c;nni\"OJ·c-t. 
from bear~. wa ln1s. an cl elks to 1 htl 
elegantl:v h01·ued moufflon. 

In anothe1· pad of the builcling~ t her<' 
wa s an e ut it·e wood with 1·eal tree!; <lllcl 
mounte<l animal!-> in it. ma ll e r C<lsrs 
s howed animal s ' hatkH, exe1·emeni. <UHl 
(li·ops of bloo<l npo11 t he ground, u~ern1 
to Hta1kel·H. Eve11 pa ra~i1es of game we1·<• 
show11. A l iving l~ lbe Be~wer oc<.:11pied 
one :-;eeiion e1nd th e re wer e fos!'iil animals 
from 1he Na1ul'idstori!-iches }luseum. 
}Iainz · al. o mod el s and old dJ·a,,·ings 
of nne 01· exii11d <1 n im a ls: 'dsent (Riso11 
pri8Cif8), <Hll'OChH, etc.. wit h mOUlJte(l 
specimens o r the last wolf o1· other lar~c> 
mamnu1l~ f 1·om certain <lishicts. 

Cm·toom; mHl poste1·s warned per).;ons 
not to lea ,·e litter about and to gucu ·tl 
against fo1·est fil·e and ca1·eles;. shoot­
ing, whilst maps showed game p1·esene~ 

and p1·otecte<l <-U"eas. The nattual histon· 
book~ we1·e motlern editions of the Brehm 
school , but not as up to date as thei1· 
subject!-> wmTante<l o1· as the exhibition 
itself. 

G1·aphs and maps ancl1·ow. of sta t isti cs 
gave infol'Jnation upon eve1·y conceivable 
subject conn ect ed wit h game. A · I t1·ied 
to i nspe<"t H l arge wall map, a vaguely 
familial· face looked up between me and 
Austt·alin; then 1 1·emembm·ed some wa1·· 
time cartoons and 1·ea lized that here, 
without any ceremony, was t he ex-C1·own 
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A large and tJ·iking cliormna of Geese fiJJillrJ orrr th r rast plains of Hungary 
at the Tnternational H uuting 1-J.I-llibifion. 

A big gam,e ex111bit ft·oJn A!?·. CIJLCl Jl / 1·s. Cron' . . l frican expedition. 
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Th e ha ll of f alcom·y. w ith liv e birds in the central plot. an A ustrian d isplay in tlte 
bach:g1·oun cl. and. on the ·right, po1·tion ot the 'Winning ea-hibiti on of BTi tish f alconry. 
Tll e statue illustra t es t h e 1notto, ' 'Der w ilde Falk i st m ein Oesell .. ( Tll e w ild f alcon 

is 1ny comracle). 

Pl'in ee \Yilhel m . g1·eyeJ· hai1·ecl, but look­
ing exhemel:v '" ell. 

''Rlwoting 'wiill a camera' was to the 
f01·e jn <l <·olle<:tion of Nature photo­
graphs, mnongst w hi ch the Italian con­
tribu tion wa~ pm·ticulady good. Films 
of wilcl life we1·e also scr een ed in a special 
p1·ojett ion clepnrtmen t. The1·e was quite 
an c-ut gallet·y of paintin gs of animals, 
be~ide~ mm·ah;, and backgrounds . Some 
of .Johannes J>e ike r's paintings of stags 
we1·e photog1·aphi<.: in their detail. 

G1·oup exhibits and dioramas were 
de,·oted to mnny kinds of animals, on e, 
Rhowing geef.ie flying over the Yast 
plains of TT n ngc-u·y, bein g vm·y striking. 

The ~1 n1ne of a boy with a falcon as 
his <"o nn·ncl e ad01·ne<l a salon wherein 
wet·e 1·eal live f a l<.:on H and eagles, a nd 
wotHlel"f'n 1 ('xh i hitH concen1ing fa l com·y 
ft-om the oJcl Nd ti meR to the 1n-eHent, 
whic·h H('('mecl 1 o m<' the most jnte1·esting 
cl i kplay in 1 he gJ·f'nt ex hi hit ion. 

How 1ht• ehn HP h;Hl <·onh·ibuted to art 
wa~ cl<~momdt·Htecl in victm·es, scnlphne, 
tapeHtJ· i(•H, hnntin g-locl ge fu rniture. 

arul eet·mni('R. Ilunting wagons ancl 
sleigh:-:. we1·e ~hown ; one bea n1 i fnl 
example of Frede1·ick I was fa.-hionecl 
like a ~h1g, as wel'e othe1· objects of art , 
~nch HS an impressive Cup of '''elconw, 
dat ing f1·om t he sixteenth cent ury. 

The hnntin~ clothe of the Empe1·o•· 
F 1·anz Josef, hunting equipment, 
weapons. a mrntmit ion, optical im;t•·u­
ments . . . . "'a~ anything concerning 
hnnting omitted? P1·obably not, fot hete 
were eooking recipes, exhibHs concetning 
a ngling, the effect of oil on seabitds, 
meclal!-;, permitF;, even curious pla~~i ng­
cm·ds. 

The 1 ite1·atm·e and poetry of the cha~e 
were f t·eely quoted, eYen including 
Get·m c-m t1·c-1nslations of .J apa neRe 
hmtting-poems, but, pleasantly tired at 
the end of hom·s of tl-amping atotmd the 
ga llel"i eH, l could not help 1·ecalling one 
qnotatio11 l bad not seen anywhe1·e. 
It comeH hom Om::v· Khayyam: ... 
And Bahram, that great Hunter- the Wild Ass 
Stamps o'er his Head, but cannot break his 

Sleep. 
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Birds and a Cucl<oo 

Mysteries of Bird Behaviour 

By M. S. R. SHARLAND'~ 

T TIE way of a bird with a cuckoo will 
never cease to be a my.·tery. 
T1n·ouo·h t he yea1·s since the cuckoo 0 • 

fir t was kno,Yn to be a p;nasite, the 
sight of a diminutive foster-pa1·ent attend­
ing a fledgling cuckoo neal'ly twice it~ 
size ha · ne-re1· failed to excite inte1·est; 
and a 11 the wonclennent, all the ob::;enra­
tion by patient naturalists, haYe not 
assio·ned a convincing reason for the 
cucl~oo's shange behaviou1· or the 
D'Ullibili ty of t he bil·ds which it decei,·es. 
0 

The wise igno1·ance, t he clea1·-seeing 
instinct of out fo1·efathers, gave utterance 
to this o1·acle: "E\"erything springs from 
the eo·o· · it i t he wodd's cradle." l\Iany bO ) 
bh·ds, however, find that some eggs may 

* Illus trations by the a uthor. 

A Pa llicl Cuckoo 
tlwt 8a.t alongside 
et nest of the 
W illie TV agta.il 
an(l intm·cezJted 
the food wh·ich the 
1nale 'brought for 
hi.s .sitting 1nate. 

produce more than they bargain fo1·; but. 
doubtless, it is . omethil1p; of ignoranC'e 
and instinct combinecl- 1 he all-pervatling 
parental instinct, CF\pecially-that em\ble~ 
them to accept a bad baq2;ain ·without 
complaint, and , at the same time, 
pe1·mits the cuckoo to continue it: 
uefal'ions wayF;. 

'\Vhile I waR walking along a lane last 
Rpl'ing, where t he old-fashioned sweet 
bl'im· :filled the ai1· with f1·ngrant pet·fume, 
and yellow stars of the cape-weed made 
coloul'ful pattel'nR in the gra ·~, my 
attention was attracted by tl1e plaintive 
notes of a young bird sitting on a dry 
wattle twig. It wa. a Pallid Cuckoo. 
apparently fl-esh from t he nest, and about 
it a nnmbe1· of .. mall bil·ds we1·e flying. 
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some S<'olcling it an<l others pausing for a 
moment in t heil· flight to p ush an insect 
into its gaping mont h. 

From a patch of hees in a paddock 
beyoncl the hedge a l>in l, slightly smaller 
than a keshel and with characters not 
nuh::twk-like, fl ew aboYe my hea<l and 
tmne<l its eye in the dil·ection of the 
wattle tree. a~ i"E it 1·ecogn izecl the 
ftedgling fOJ· the p1·oclud of its egg which 
it had depos;itecl in a nest of a Black­
capped Honeyeate1· a few weeks ea1·lier. 
At any 1·ate it h ove1·ed above the tl'ee 
for a moment, attracted either· by the 
young bi1·cl's c1·ies 01· t he sight of the 
honeybil·cls (the foste1·-parents), two 
robins. a flycatche1· and- a fe·w wood 
s'vallows: gathered about the ·wailing 
object on the hYi g. T hen, in a se1·ies 
of long undulations, it disappea1·ed down 
the lane, p1u-sued by a pair of wood­
swallo,Ys, which had 1·ecognized it as a 
Pallid Cuckoo in spite of its hawk-like 
guise and were not content until it had 
qnit the neighboul'lwod. 

\ Vhy is it that bi1·cls are d upecl so 
ea . .-ily by cuckooR '? One seemed to see in 
the actions of some of these bi1·cls in the 
la ne . omething fa1· 1·emoved from 
sympathy for theil· fellow-ci·eatu1·es who 
had been saddled with a h ung1·y, wailing 
baby, who. e appetite was most exacting, 
and ,~·ho, in infancy, had p1·obably 
destroyed thei1· l'ightful young ones with 
whom it had shared the nest. 

These small honeyeate1·s wet·e striving 
to satisfy t he material needs of t heil· ovet ­
grown baby, fus 'ing about it tenderly, 
stuffing tasty in. ects into its t lnoat as 
quickly as they could catch t hem, ancl 
protecting it from the assaults of ill­
mannered neighl>o1u·s, as if it were an 
offsp1·ing of t heil· own blood . Tbeil' 
neighl>om·s, mean,vhile, made fun of t hem 
(ot so it seemed) f01· thei1· failure to see 
th1·ough the trick that had l>een pl ayed 
them. The woocl-s,vallows sat cl ose 
togethe1· on a high b1·an ch , and one could 
well l>elieve that t hey w01·e b1·oad smiles 
and tema1·ked to one auothe1· : ''VVhat 
fool!; the~e honeyhil·ds mu ·t l>e !" 

. And yet, H any o f tllei-ie unRympathetic 
l>n·ds ha<l been similnl'ly v taced (as some-

Cuokoo and TVillie Wagtail. An unu8ual bush 
S'nap of et PaUid Cuckoo fiedgl·ing a1HL a 1Villie 
l Vagtail . A.lthottgh the lTJa,gta,il 'Was not the 
foste1···1Ja1·ent, rit persisted in, f eedin_g the Cuckoo. 

times they ate), they would, I suppo. e. 
ha Ye reacted to the impo. ition in ln·e­
cisely the same way. It may be th~t the 
impulses aroused by pa1·ental love a1·e ~uf­
ficiently sttong to cause birds to lose thei1· 
sense of J)l·oportion to the extent that 
t hey will bestow as much care on a young 
one foisted on t hem as on one of their 
own breeding. As far as we can detet­
mine, they fail to recognize anything 
unusual in the size aud co1oudng of the 
cuckoo's egg when clepo ·ited in theh· nest, 
nor in the eal'ly disappea1·ance of their 
O'\'\r.n young ones soon afte1· the infant 
cuckoo has hatched, no1· in the 1·apid 
g1·owth of the now sole occupant of the 
nest, ancl , finally, jn the fact that the bhd 

. . ~ 
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they are 1·eadng grows to sometimes 
twice thei1· size befo1·e their task is 
finished . 'l'hef:ie ar·e features that we 
cannot nnd er·stand. 

In the fork of a gum sapling a pair 
of 1·obins built a nest, and in clue time 
three greenish-white eggs wer·e laid. 
Before the hen began to sit, a Narrow­
billed Bronze Cuckoo visited the area 
found the nest, and while the 1·obins we1·e 
absent for a few minutes, destroyed one 
of t heir eggs and 1·eplaced it with one 
of its o,,·n. 

This was pinkish-white in colour, finely 
freckled all over with reddish spots. It 
needed but "half an eye" to see the differ­
ence, but, apparently, this was not 
detected by the hen robin, who sat on 
them all fo1· a couple of weeks, blissfully 
unawar-e of what ·was stiiTing beneath 
he1·. At the end of the incubation period, 
the 1·obin's eggs we1·e the fh-st to hatch, 
and although two days elapsed before the 
youn g c-uckoo appear·ed, she made no 
attempt to thr·ow this egg out, as birds 
will when one of their own eggs fails to 
hatch 'vithin a day or so after the others. 
The tiny bh-d which eme1·ged was black in 
colotu·, and possessed a skin of leathery 

A Bronze Cuckoo being f ed. 
The baby cuckoo OlU3ns its 
mouth .·o wicle that ·its joste1· 
JHt'l'ent-a Bro1rn Thornbill 
-is almost s u. allowed 'Witll 

the food. 

textm-e, much like that of a young reptile, 
1vhile the 1·obin's young ones were a 
delicate shade of pink. Here again the 
bhd evidently failed to see anythlng 
unusual. 

Fou1· days passed befo1·e I could visit 
the nest again, and this time it was 
occupied by the baby cuckoo alone. ~o 
doubt, the robin's nestlings had gone t he 
way of all young birds unfo1·tunate 
enough to be bo1·n into a nest with a 
cuckoo. Though less than a week old, the 
infant pa1·asite had thr·own them over· the 
side, where they had died and been eaten 
by ants. The cuckoo, now getting all 
the food and the concentrated attention 
of two fos te1·-pa1·ents, g1·ew apace, and 
within a f01·tnight was sitting on the rim 
of the nest, and all day whined for food. 
And while the 1·obins, no doubt, welcomed 
the coming of each nio·ht as a 1·espite from 
thei1· food-o·atherino· Iabou1·s other birds 

0 0 ' in the ar·ea mocked them fot their bUn<l 
foo1ishness in tending to the wants of an 
in tedo per. 

The nature of an averao·e bird is one e . I of str-a nge couhasts. In studying bins 
with a cnckoo we may see malevolence 
and compassion. chal'ity nud enmity, in 
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quick su<.:<:eR. ion. Some birds, evidently 
JJy instiuct. feed young cuckoos, whethe1· 
they be the 1·ightfnl fostm·-pareuts or not. 

I was once watching the reaction of 
several uil·ds to t he appea1·ance of a f ully­
gt·own Pallid Cuckoo in a patch of bush 
along a creek. This cu ckoo, I must state, 
had been t·ea1·ed by a pail- of White­
plumed HoueyeaterR who were still feed· 
ing i t although it had 1·eached an age 
when it should ha ,-e been able to fend fo1· 
itself; but, as if not content with the 
food 1·ecei ved f1·om thi s sotu·ce, H had 
attached i tself to a pair of Willie· 
'Vagtails, which we1·e busy incubating a 
clutch of eggs! I t sat on a branch close 
to the 'Yillie-'i'\Tagtails' nest a nd intel'· 
cepted nll the food which t he male wag­
tail b1·ought f01· his sitting mate, so she, 
when she wanted food , had to leave t he 
nest to find i t for he1·self. And, in her 
absence, t he cuckoo amut;ed i tself by 
hying to ten1· the nest to pieces and dis­
lodge t he eggs, a nd i t would have ~mc­
ceeded had I not inte1·venetl. 

The1·e wa~ a wood-Rwallow nesting in a 
gum t1·ee som e thil·ty ya1·cls away. I t had 
tlnee f3 mR11 young on e54. In t he iute1·vals 
of fincl ing food fot it::-; ln·ootl , the 'vood· 
swallow t01·mente<l t he cuckoo by darting 
at it, di slodging it from lts pm·ch, and 
<:ha~ing it tln·ough t he tree~ . But, ·when 
the exc:Hement had died down, t he cu ckoo 
would alwayS\ 1·ei tnn to it :-:; pe1·ch beside 
the wag1ails ' 11est. 

A youn,g Fantail 
Cuckoo ju.·t ont of 

t11e ne. ·t. · 

Here is ihe inteJ·estin~ p:-nt of the 
stot y. Aftet watching the wootl·Hwa llow·s 
hostile demonsttation fo1' an hom· 01· m01·e. 
and not ing how vidously it flew at the 
la1·ge1· bitd you can imagine my nston ish­
ment to see it catch a buttel'fly, then 
suddenly dive in its tetm·n flight t o i1: 
h-ee, alight alongside t he cuckoo, and 
push into its throat the food that wa. 
intended for its own offspt·iug! 

The plaintive c1·y of n young cuckoo 
seems to str ike a responsive uote in the 
b1·easts of most bit·ds; it play. upon an 
in:stincti ve maternal chord, and the most 
hostile enemies at t imes will divert their 
flight, or for get their enmity, to feed it. 
Aud the cuckoo ne,1er he"itates to accept 
food from all and sund1·y who may offer 
it . 

Sometimes adult cuckoos have be~n 
noted feeding young cuckoo~ fresh fl'om 
t he nest, and this had led to the sug­
gestion t hat parent cuckoos ru·e not . o 
neglectful of their offsp1·ing as ha. been 
supposed , but watch ove1· t hem from a 
distance, a · it we1·e, and feed t hem when 
oppol'tunity ptesents itself. Bnt there is 
not hing to show that these bird.· 1·eally 
a1·e the rightful parents, or whether they 
a1·e total stranget H, responding to instinc· 
the prompting, as many other bhcls do. 

Now and then one comes act·oss nests 
whe1·e a cuckoos egg has been buded in 
t he lining as t hough the owner of the 
ne~t had been somewhat m01·e discen1ing 
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Egg Cou.f1·a,.st::;. A Pall'id G'lwkoo s 
egg (f·ro·nt) 'in a, Pipit)s ne.·t. The 
contrctst wa.s most ma1·1ved between the 
C'l.tekoo)s pink egg a11~d the Pip·it)s 
chocolate-brown 1Ja·i1·) b'Ut apparently 
the PipU accepted the stTan ge egg 

1-0ithout question. 

than the a Yel'age and detected the differ· 
ence floom its own eggs. The mo1·e pl'ob­
able explanation is that the cuckoo mi:.;-

THE "\V. D. K. MAcGILLIVRAY EGG 
COLLECTION. 

o,·er thirty years ago, the late D1·. 
W . D. K. MacGillivray, of B1·okeu Hill, 
~ew South ~'ales, commenced to form H 

collection of bh·cls' eggs. D1·. J\:iacGilliVl·ay 
tJ·avelled extensively in the inland di.­
tricts of Austl·alia, and made seve1·Hl 
visits to t he G1·eat Bal'l'iel' Reef, ancl was 
thuF-> enabled to form a ve1·y large and 
valuable col1ection of specimens fl'om 
we ·tern New South ~r ales, western 
Queensland, Central and No1·th Aus­
tralia, and the islands of the Gl'eat 

j11dgecl its time and laid t he egg before 
other eggs were there, whereupon the 
owner of the nest, without realizing how 
it got tl1ere, pushed it down through 
the lining and disrega1·ded it, m· dese1·ted 
the nest. Once I found a Sc1·ub W1·en's 
nest containing one egg of a cuckoo and 
one of tl1e rightf1.1l owner. The next clay 
the Scrub Wren's only egg was removed 
and another cuckoo's egg inserted and 
she was sitting on two eggs that did not 
belong to her. You could find no greater 
conhast in egg-colouring than the pink 
of a Pallid Cuckoo's egg and the 
chocolate-b1·own eggs of a pipit; yet I 
have seen such a combination in the 
pipit's nest, and the bird p1·otecting them 
as if they were all her own. There is no 
explanation for this sort of thing. 

It might be mentioned that all cuckoos 
are not parasites. The American cuckoos 
for example, still manage to build a nest 
and face the responsibility of rearing 
young. The same parasitical habits of 
cuckoos are common in Amel'ica to the 
family known as Cow-bil·ds, which are 
polygamous, living in roving flocks 

k . ' ma 1ng no nests and providing in no way 
for their young. They feed in the pa hn·es 
on insects clisttu·bed by grazing stock. 
Then, in the so-called swamp-pheasant 
(Pheasant Coucal) of Austl·alia, we have 
a large ground cuckoo that builds its own 
nest and rears its young, like any normal 
bird. 

Barl'iet Ueef. In this work be was aided 
by his son, Dr. I. H. l\'.lacGilliv1·ay~ and 
seve1·al other·s, including the late •'W. 
UacLennan, a well-known and expel'ienced 
collecto1·. 

This collection, containing several 
thousands of eggs and many rare and 
inte1·esting clutches, has now been pte­
sented to the Australian lVIuseum by 
Dl'. I. H. MacGillivl'ay, and is oue of 
the most valuable donations ever received 
by t lle Trustees, by whom t he generous 
action of the dono1· is very highly 
<~ppl·cciatetl . 
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Some Habits 

of an 

Assassin Bug 

(Ptilocnemus femora/is) 

By N. G EA RY 

Un d.e1·side of Ptilooncmu.<;, showiu_r; zw.·ition of .CJland. 
w hich sem·etes the ncwcotiz ing fiuid 'lrlz iclt )Jm·af.tJ8es 

the Green-h ead Ants. 

AS little or nothing of an authentic 
nature has been recorded about the 
habits of, or the method employed 

in the capture of i ts prey by, one of Aus­
tralia's little known and most interesting 
insects, the following observations 
recorded by the author during Ma1·ch, 
1937, on t he Condamine River near 
Condamine township, Queensland, should 
prove of inter est. 

This bug has a unique method of 
captul"ing its prey, which by expe1·iment 
I have p1·oved beyond any doubt. It 
"chlo1·of01·ms" its victims (ants) before 
attempting to seize them. 

In my fil·st expel'iment, which took 
place on t he 9th March, I placed five 
specimens of t he bugs in a jar with 
t wenty-two specimens of the G1·een-head 
Ant ( Ghalooponera m etallica). After 
two days, only five ants were alive, t he 
1·est having been killed by the bugs. 

Photo.- )\. Oe:ny. 

AHhongh I kept a catefnl watch . I did 
not see a bug cn,ptm·e an ant. On the 
12th anot her batch of twenty-one ant. 
'va~ pln,ced in the jm·, and aftet· two 
days the majo1·ity of the ants (fifteen l 
had been killed· but though I saw the 
bugs fa:;;t enecl to the ants and feedin~ on 
them, I did not actually see any caught. 
On the 15th anothe1· fresh batch of fifteen 
ants was put into t he jar, and on the 17th 
five ants we1·e alive. 

Up to this pe1·iod I had not . een the 
caphu·e of an ant, so I 1·emoved all the 
sm·viving ants and left the bug· fot 
thil'ty-six hom·s without food. I t11en 
put in nineteen ants, and on t his occasion 
my pa tience was 1·ewatded . It might be 
wen to mention he1·e that on each 
occasion when ants were fre ·hJy put into 
the ja1· they molested the bugs quite con­
siderably, most1y by gtasping the tarsus 
of a himl 1eg and pulling the bug about, 
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Ptilocnem~ts 'IVith 'rostn~rn ext ended to e!ft?·oct the juices of (J;·fe11 -71 ead Ant. 
Photo.-N. Geary. 
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the Jn ttet· n 11 the time stn1ggling to get 
fl·ee. On each occasion this molestation 
1<1~te<l for about fifteen to twenty minutes, 
<lftel' whi<:h they would not interfe1·e ·with 
the bugs. 

The ... met ho<l ("'mpJ oyed by t he bug in 
c:<1ptnl'ing the <tllt i~ as follows. The bn~ 
eronches down flat on it~ body, with its 
two hail'y hin<l 1eg·s tn·essell tightly to it!'\ 
si (le; the ant me<tnwhil e stands off a short 
distance (abont two inehes) and , 1·aisin g 
it s hea<l, wol'lu; its nnteunne backwar ds 
c.md fonnn<l~ Hs if Hmelling t he air. At 
ot her times the nnt went stl·ni ght to the 
bng. whi ch l'emn inecl in t he san1e CI·ouch­
ing position nntil the ant was almost up 
to it. whet·eupon the bng would J·air-;e 
it ·elf upon itH ft·on t legs, enabling the 
cu1t to go stl·n ight to t he gland situated 
on the seeond ~egment of t he Yentral ·icle 
of t he nlHlomen. He1·e the ant immedi­
f!tely .·eizes with its ma ndible the bri ·tles 
whi~h p1·otnHle f t·o•n the opening on t he 
top of t he ghuHl HtHl proceeds to su ck the 
fluicl, a minute <ll·op of which is at the 
base of the bl'istle~. The fi rst ant sucked 
(as fa1· a H 1 could estimate) for fise 
~econds, the ~econ <l fo1· r-;ix seconds, and 
the t hi1·cl fo1· eight seconds. This make~ 
t he cltnation of r-;ucking about six 
. eC'on<ls. Immediately upon the expira­
t ion of t his pe t·iod t he bug springs back­
wai·ds for aboui one-eighth of a n inch 
and, with its front and middle legs wo1·k­
ing 1·apidly backwa1·d~ a nd fo1·warcll'i on 
each side of t he ant's head and shoulde1·s, 
keeps the now <loped or dy ing a n t on its 
feet. The ant's h ead meanwhile hangs 
downwai·<ls, 1 hns exposing the nape of 
the neck (t he only Yltal spot the bug can 
reach ), into whith the bug incontinently 
t lnust. its benk, t h e 1·apid movements of 
the legs on each f'\ide of t he ant ceasing 
once t his action h as been performed. 
Without t he suppo1·t of t he bug's l egs the 
ant would assut·edly fall on its side. 
Pt·oof of thi~ w aH obtained when an ant 
app1·oache<l n hug, which acted in pre-

ch-;elv the !o\ame wav a. in the acC'O\mt 
ju~t · <lesel'ibe<l np t~ the point where the 
ant ~eize~ t he hl'i~tle~ on the gland. but. 
insteacl of !o\)>ringing baekwanls and hold­
ing up the ant with its le~~ . it . imply 
walked away and 1he ant fell on its i<le 
and <lied. 

The bugs mo. tly l'i.nck the jni<'es of ihe 
ant horn i he nape of the neck, mmallJ 
taking about half au hout. On one 
occnsiOJl J ~<1w a bug, aftet . ucking at 
the unpe of the ant 's neck for some time, 
t m·n it 1·onnd l>y man oeun·ing it about 
with its legs, and then fa:;;ten its beak at 
the e11<l o f the ant'~ abllomen aml proceed 
to suck horn this pm·t. I am quite sai i~­
fie<l t hat this pal'ticular bug ( P tilo(·llem/l. 
jf'mora f is) eat~ only Green-head Ant~ a~ 
othe1· ant!'; put into the jar were neYet· 
touched. l am also of the opinion that 
it is at t he w ill of the bug that t he ants 
m·e athacte<l, a11<l H has not a constant 
~eent or lure. ' Vhen t he bug is not 
lnmgt·y 0 1· does not want to att1·act the 
antr.; t he ants 1·un all abo11t tl1e bugs and 
Yet·y often O\'et· them, but do not . eem 
to take nny no1ice whate\er of their 
enemie~. 

The SJWing back of the bug when it 
comd<l e1·s t he ant lws hacl sufficient o£ 
t he "nm·cotie" is necess~n·y otherwise the 
nape of the neck of the ant woul<l be too 
fm· un clm· the bug to be 1·eached . "\"\' hen 
the beak is attache<l to the ani's neck 
the lat.te1· i: almo t dhectly under the 
bng'. · head. 'Vithout the extraordinary 
powe1· of being able to chug the ant this 
bug wonld not be able to oYercome i 1, 
for the aut is enca ·eel in a Yery hard 
covel'ing, i. Yery actiYe, and is capable 
of inflicting a sting which I feel sure 
would be sufficiently seYe1·e to kill the 
bug. The bug is a Ye1·y slow-mo,·ing 
insect , bnt is a hong flyer. It usual 
habitat i~ in dal'k places, such as under 
bm·k on hees and logs, and under stones 
on the ground . 
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Notes on the Assassin Bugs 
By A . M U SG R AV E 

THE following notes are to amplify 
those of 'M:J-. Geary made in the 
:field. as it is felt that additional 

inf01·mation of a preliminary nature may 
assist readet·s in knowing something of 
the classifi cation of the species. 

The Assassin Bugs (family Reduviidae) 
con titute a. latge g1·oup of carnivorous 
bugs which feed on the juices of other 
insects killed by means of their sha1·p 
curved beaks. 

Aushalia is 1·ich in species, some 130 
forms being so far recorded from this 
continent . I ncluded in the family is the 
subfamily Holoptilinae, a small group 
l'epresented by fou1· genera in Australia, 
and of which the genus Ptilocnemus is 
one. The bugs of this genus are yellow 
and black in colo1·atiou, about a qual'ter 
of an inch in length, and shucturally 
1·ema1·kable fol' the somewhat feathery 
appearance of the hind legs, t hick t ufts 
of hair on the t ibiae recalling the "chaps" 
of a cowboy. I n addition, there are on 
the under -surface of the body certain 
st1·uctm·es called "trichomes" on the 
second segment of t he abdomen. The 
opening of the trichome is concealed in a 
t uft of hairs, the opening leading from 
the gland which secretes the "drug" 
pl"ized by t he ants. This gland is different 
h orn the usual "stink glands" of bugs.1 

These glands exist in othel' genera, and 
theh· sec1·etion is evident ly athactive to 
ants. 

A Javanese species, PtUoce'l''t~s 
ochraceusJ has been clesci·ibed by Jacobson 
in a Dutch entomological jour nal for 
1911,2 as capturing and killing a species 
of ant, Doliohoder·us bitubet·mtlat,us. M1·. 
'\V. E . China, of the staff of the British 

1 G. W. Kirkaldy : Some Remarks on the Recluviicl 
Su!:>family Holoptilinae, and on the Species 
~ttlooerus och'raceus Montandon. Tijds. v . Ent., 
llv, 1911, 170-1 74, p i. 15. 

2 Edw. Jacobson: Biological Notes on the 
Hemipteron Ptilocertts ochraceHs. Tijds. v. Ent., 
liv, 1911, 175-179. 

niuseum (Kattu-<11 lli~to1·y ) in 1928 drew 
attention to Jacobson'.· pape1· in the 
Na.tu.1··al History jJfaga zi1te, i:.;~ued by the 
British :\1useum, and the~e appea1· to be 
the only biological notes RO fa1· publish eel 
conce1·ning the habits of these insects. A· 
so little is known abont these t iny bug., 
it may not be out of place to qnote from 
Jacobson's paper such pottions as may 
be compa1·ed wi th ~I1·. Gea1·y s field 
expedenc:es. 

The way in wh ich the bugs proceed to entice 
the ants is as follows. They take up a position 
in an ant-path or ants find out the abodes of 
the bugs, and attracted by lheir secretion visit 
them in great numbers. 

On the approach of an ant of the species 
Dolichoaents bitu.be?·culat'lt.S the bug is at once 
on the aler t; it raises half-way the front of the 
body, so as to put the trichome in evidence. 
As far as my observation goes the bugs only 
show a liking for Dolichod.e1·1tS bitube·rcttlatus; 
several other species of ants, e.g. 0?-e111,asto­
gaste?· d.ifjo1·mis Smith and others, which were 
brought together with them, were not 
accepted ; on the contrary, on the approach 
of such a stranger, the bug inclined its body 
forwards, pressing down its head; the reverse 
therefore of the invi ting attitude taken up 
towards Dolichod.ents bit'u.bercu.lat·us. In meet­
ing the latter the bug lifts up its front legs, 
fo lding them in such a manner that the tarsi 
nearly meet below the head. The ant at once 
pr oceeds to lick the trichome, pulling all the 
while with its mandibles at the tuft of hairs, 
as if milking the creature, and by this 
manipu lation the body of the bug is con­
tinually moved up and down. 

At this stage of th e proceedings the bug does 
not yet attack t he ant; i t only takes the bead 
and thorax of its victim between its front 
le~s, as if to make sure of it; very often the 
pomt of the bug's beak is put behind the 
a111t's h ead, where this is jointed to the body, 
w ithout, h owever , doing any injury to t he ant. 

It is surprising to see how the bug can 
restrain its murderous illtention as if it was 
knowing that the r igh t moment had not y3t 
arrived. 

After th e an t has indu lged in licl{ing the 
tuft of hair fo r some minutes the exudation 
commences to exercise its para lysing effect. 
That this is only brought about by the sub­
stance which the ants extract from the 
t r ich ome, and not by son.1e thrust from the 
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bug, is proved by the fact, that a great number 
of ants, after having licked for some t ime the 
secretion from the trich ome, leave the bug 
to retire to some distance. But very soon 
they a re overtaken by the paralysis, even if 
they have not been touched at a ll by the bug's 
proboscis. In t his way a much larger number 
of ants is destroyed than actually serves as 
food to the bugs, and one must wonder at the 
great prolificacy of the ants, which enables 
them to stand such a heavy draft on t he 
population of one communi ty. 

As soon as the ant shows signs of paralysis 
by curling itself up and drawing in its legs, 
the bug at once seizes it with i ts front legs, 
and very soon it is pierced and sucked dry. 

The chitinised parts of the ant's body seem 
to be too bard for the bug to penetrate, and 
it therefore attack s t he joints of the armour. 
The neck, the different sutures on the thorax 
and especially the base of the antennae are 
chosen as points of attack. 

Nymphs and adults of the bug act in 
exactly the same manner to lure the ants 
to their destruction, after having r endered 
them helpless by treating them to a tempting 
deli cacy. 

This account of a J ayanese in. ect 
resembles very clo1'iel:v that giYeu by )lr. 
Geat·y, though heating wi t h a bug of a 
different genu.·. I t may be ::.. well to 
mention he1·e t hat fi\"e species ot the gemu; 
P tiloonemus have been t ecOt·<led horn 
AustJ·alia, vh., P. 7em w· " ,.cstwood, 
1840, f t·om Tasmania and Australia; 
P. S'idnicus ~Iayt· , 1 65 hom ydney; 
P. q1wdrrinotatu.s Rente1·, 1 ( 0. Adelaide; 
P. jemo1·atis H01·vath, 1902, Tanw•orth , 
N .S ."\V., Rockhampton, Q.; and P. 
tJhtmife1· Honath 19,0:2, from ~ .S."\Y. and 
Rockhampton, Q. These all t·e~emule one 
anothet· vet·y closely in gcne1·al appear­
ance, so as to 1·ender identification by a 
layman almost an impossi!Jility. 

l\It·. Geary is t het·efot·e fm·i"unate in 
having been a witne . to an intere~ting 
method of capture of prey uy one of ouL· 
little known bng~'. 

Exhibits 
'Vol'l'- ha · r ecen t ly been completed on 

the fil·st of a sel'ies of four insect habitat 
groups f01· display in t he Insect Galle1·y. 

These g1·oups a1·e conshuctecl with 
models, and open up a new means of 
illushating insect life-histol'ies, especially 
where the actual specimens a t·e t oo small 
fo1· adequate display. Each mod el is 
six t imes larger than natural size. and 
modelled horn the insect, care being 
taken that it is accurate in detail. The 
groups are being constructed to the 
design, and unde1· the dh·ect supervision , 
of M1·. K. C. ~IcKeown, Assistant 
Entomologb;t ; the modelling and con­
shuction a1·e by l\h·. .J. Kingsley, 
Assistant Articulatot·. 

The finished gt·oup shows t he life 
history of t hat cuTious creattue the Ant· 
Lion, and depict s a small area of bush­
land. A little track among t he gt·ass 
passes into the distance, and i s trave1·secl 
by fo1·aging ants. Ants run over the 
g1·ound o1· a::;cend a tree-trunk. In t he 

immediate fo1·egroun cl one of t he conica l 
pits excavated in t he sand by the aut· 
lion la.1·vae i~ c1i played in !'!ection, ~how­
ing the 1at·,·a a it lie: be11eath the 
g1·oun<1, about to seize an aclYentm·ous 
an t t hat ha tumbled into t he trap. ..\t 
the bottom of auothe1· pit can be l'iecn the 
jaws of anotbe1· "lion'' lying in wait fo1· 
its p1·ey Re::;ting upon a b1·oken bnmch 
above is t he pel'fect in ect, a beautiful 
ga uzy-winged creahue, seldom associated 
by the casual obset·vel' ·wHh the c:lumsy 
pit-digging laiTa. 

A second group, now tmdet con­
struction, will illustl·ate the life of the 
Ca.clclis-Fly, and should prove of intense 
intet·est to angle1·s and others. It will be 
an undet·- .. watel· scene in which ca:e-beat· 
ing la t·vae feed 01· contend with thei r 
enemies. An adult insect tests upon a 
flowe1·ing plant above t he water. 

It is hoped that the completed group 
will be on exhibition at an eal'ly date. 
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Australian Insects 

11. Silverfish and Their Allies 
By KEITH C. McKEOWN 

T ilE membe1·~ of t he Ordel' Thysanut·a, 
the silvedi sh, Cmnpodeids, and 
.fapyx, a1·e conshlerecl to be t he 

mo ·t pdmitive of living insects; but 
houl<l we Heek co11firm::ttion of this 

opini on in the fo1·m of fo!o;sils in tlw t 
wonclel'ful hi.·tot·y of past ages-the 
'ReCOI'(l or the Rock.·'-<.l isappointmeut 
await~ us. Xo fos ·il fot·m · have been 
found. apnrt horn t hose insects who e 
remain~ became entombed in Tet·tiary 
ambe1·. A li.ttle cou~idet·ation will 
explain th i · absence: the in:ects at·e so 
soft and delicate that they must di s­
integrate and leave no trace long befot·e 
the silt in which they were embedded could 
hm·den into enduring stone. Theil' claim 
to antiquity 1·est::; upon their pl'imithe 
structure a ncl t heir resemblance t o 
certain lower fo1·m~ of life. 

It might be cons i<l e1·ed that the silvet·­
:fish i~ so well known t hat any description 
is unnecessa1·y. This is la1·gely true, but 
attention must be dnnvn to the fact that 
the metallic ilvet·y coloration of these 
insects is pt·oduced by a coating of 
m inn te o\·erlapping scale!:; upon the body. 
The ease wit h which t his clothing 
becomes detached may be demonsh·atecl 
by catching one of the insects wit h the 
fingers, and then observing how the 
Rilvel'y dust adhe1·es to them. These 
minute scales a re 1·eally beautiful object s 
when viewed under t he microscope, sh1 ce 
they m·e very delicately sculptured, the 
sculptm·e and the form of the scale cliffel·­
ing with the species concerned. 

The silvel'fish t hat infest our homes are 
immig1·ants from othee lancl. ; the native 
A:nst1·al inn i n sect~; ]Wefet· the seclusion of 
t-he lHtHh ancl do not enter house . The 

most fnm i I ia 1· ltonsc-h equenting forms 
;ne L ep-isma sacchadna f1·om Etn·ope, a11 
inse<·t wii h a l'ich s ilvery lustre and . ' 
Stenolepi:wl(( lougicaudata from Afl'i. ca. 
whieh i!'; of a whit ish cream colom· and 
la ck~ the metallic appeat·ance of its 
as ·ociate. The I·emal'l{able 'FiJ:e-brat of 
Em·ope ( Th erm obia clom estica) has been 
I·eco1·detl f t·om " 'e tel'n Au. tralia, and an 
c-~11 ie<l species ft·om Yicto1·ia. I t i very 
]H·obahle that it i~ al ~o to be found in 

ytln e,v. 

A :wale) 71 ighly nw,gu ificd, from a si/ per­
fish ( L episnw. sacchal"iua), shotcing its 
bca~tt·~f·ul sculptwrc. 'l'll e ·trllole ·i11 sect is 

thickly COI'rrcd ·u ith snc11 sca l('s. 
After Lnbboek. 
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Like so many eouunon thingR. little is 
known of the details of silvedish life­
bi~todes. ""\Vhat little we know may be 
summed up 1·athe1· briefly. Like all the 
members of the m·<Je1·, they do not pass 
tllrough t hoi'ie striking changes or stages, 
so well know11 in insect life : the egg. 
lana. pnpa mllcl imago. There is an egg. 
it iR 1Tue. bnt, on hatching, t he baby 
inseet i ~ in all essentials a silverfish- a 
true chil<l of its p;u·ents-and cannot be 
mistaken fm· anything else. Silverfish 
mHl their 1·elath·es never attain to the 
dignity of wings. As it grows, t he little 
creatnre casts its coat. tmd resumes its 
activitieR in clothing of a more 1·oomy fit. 
nntil. onee more. when furthe1· expansion 
is necessm·.v, anotbe1· n1onlt occurs. There 
~u·e po~sibly some six 01· seven of these 
moults. ""\Yi th t he casting of the last skin 
the insect emm·ges sexnally mature and 
fitted in e,·ery way to lead an adult life· 
no fnl'thcr g1·owth takes place. Tlnough­
out its life the sil vel'fish i~ active; there 
are no re~ting period~. The development 
from egg to adult appears to occupy 
seve1·nl :ye~ns.; t he adults, too, a1·e long 
lived, nncl there is a 1·ecord of theil· 
sm·viYal in captiYity fo1· about fom· 
yeal's. 

The eggs, produced by the mature 
female· , a1·e ch-opped about \vith apparent 
carel88sne:;;s among mate1·ials suitable as 
food f01· the young, but sometimes the 
eggs a1·e !':tuck to fabl'ics by a viscid 
senetion. The egg L· la1·ge in comparison 
with the size of the paTent, being about 
the size of a small pi11's llea<l. They a1·e 
globnla1· and of a pale yellowish col otu·. 
Egg-laying seems to take place any time 
between Heptembe1· and M:a1·ch, and i s 
app~n·ently in:ftnenced by the prevailing 
climatic conditions. As the egg develops, 
the eyes of the unbo1·n silverfish can be 
seen as two black specks tlnongh t he 
t hin egg.·hell, and the youngster emerges 
some six to nine weeks after the egg~ 
we1·e laid. 

At last the enclosed young one 1•uptm·es 
t he eggshell <111d ente1·s the wol'ld. It is 
a minnte white c1·eatnre, and 1·esembles 
itr.; J)£nent in eve1·y way, save that the 
::~nteHHae alHl tail filaments a1·e shortm·. 

The common ho,use sifrerfish (Lfpi811Hl 
saochGirina) J an imm igrctnt front ovenseas. 

After Lul.>bodc 

Silvet·fish are nocttnnal. coming out to 
feed afte1· dark. They shnu the light, and 
when disturbed make all haste to hide in 
C1·acks and ci·eYices, or anywhere tl1ey 
can find the desired obscurity. As may 
be imagined horn their depi·edationl';, 
silverfish possess shong toothed 
mandibles or jaws well suited f01· scrap­
ing and cutting. Their food consists of 
the stu·face of book cove1·s, picture:. 
photographs, and wallpaper, the ·ecuring 
paste or the starchy the ·sing in the 
matel'ial seeming to provide the chief 
att1·action. They will also attack starched 
linen, artificial silks and starchy food-
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stuffs. and they will l'eadily devour theh· 
own cast skins, or t he dead bodies of 
other insects, and in captivity they 
show Yery unmistakable ca1mibalistic 
tendencies. 

O·ne of the 1n:hw.te silve·rfish ( Atelrtt'I'Cb) 
snatching food j'l·o·m two ants. These 
insect s a.'l'e uninvit ed rgnests) in the nests 

of ants. 
After .J an et. 

The Fire-brat (Thermobia dontestioa) 
has a shong liking for the wa1·mth of 
bakehouses and boiler rooms, where it 
clings to t he hot bl'icks. In England it 
has been d iscovered swarming unde1· 
bakers' ovens, and cong1·egating around 
the mouth of the oven while bread 'vas 
baking. It appea1·s to feed chiefly on 
floul', while not despising the bodies of 
its own bt·others and siste1·s. It has been 
1·epo1·ted to resist a degree of heat which 
would pt·ove fatal to most insects. 

The native species of silverfish live 
undm· bat·k, stones, ancl in similar situa­
t ions. Their food seems to consist of bark 
and lichens, while some species are 
po.-sib1y carnivorous. As has all·eady been 
mentioned, none of our native species 
entet houses, and they cannot be classed 
as pests. Some of the indigenous forms 
live in ants' nests, the little Atopatelu.ra 
k1·ae1Jelini being a fairly common species. 
These ant-nest-inhabiting silverfish are in 
the natu1·e of more Ol' less tole1·ated 
'guests' of the ants, although their hosts 
do not seem to benefit by t heil' presence ; 
the 1·eve1·se seems rather to be the case. 
.Janet, in 1896, descl'ibed his obsel'vations 
l'egal'(ling a E uropean form of these little 
. iJvel'fiah, Atelura (Lepism·in,a) jorm'i-

cari<t. lie says that " these gue~ts keep 
ch cnlat ing and gli(l ing about amon g the 
ani s but neve1· 1·emain ~tan cling in their 
nei o'llboul'lwod. I have f.;Ometimes seen 
the ~nuts threaten tlle Le1Jism.ina and even 
~pl'ing upon them, but the latte1· a1·e so 
::tgile t hat they always e~cape. Nevet·­
theless in my artificia 1 ne~h;, ~whe1·e they 
have greatm· difficulty in concealing tllem­
selves than in t he natural nests, they are 
eventually captm·e<l." ,J a net made fnrthet 
obse.t·vations on the be ha dou1· of the ·e 
litt l e c1·eattu·es, which he de. nibed: 
"F1·om t he instan t that the fil·st f01·aget. 
r etu1·ned to the inhabited chambet of the 
ne t, the L epis'mina showecl, by theh 
excitement, that they pe1·ceive<l t he odout 
of honey. Soon a considerable uumbet 
of ants we1·e gt·ouped in couple for the 
purpose of 1·eg1u·gitating. They elevated 
their bodies slightly al)(l often rai. eel 
their f01·elegs, thus leaving a vacant space 
under their heau . As soon as a 
L ep'ism/i·nn came nea1· such a couple it 
t lnust itself into t he ~pace utisecl its 
head, suddenly snappell up the cltoplet 
that was passing in front of it, and made 
oft at once, as if to e. cape mel'ited 
pnrsnit. But t he ants ~tanding face to 
face a1·e not free enough in t heir more­
ments even to thl'eaten the auclaciou · 
t hief, who · fo1·thwit h proceeds to take 
toll horn anothe1· couple, and contiuue 
t hese tactics until hi~ appetite i 
appeased." Simihn habits will, no doubt, 
be found among the Austt·alian ~pedes. 

The siheyfish a1·e di dl1ecl into two 
famiHes : t he I.Jepi smatidae, which cou­
tains the t1·ue sil vet·fiHh. n nd t he 
l\1achHiclae. The 1\Iacbilidae ~: te cm·iou 
c1·eatures, which look I·athe1· l ike dl'ie(l 
shrimps as they cling to the rocks. They 
a.l'e p1·obably even mo1·e p1·imitive th<m 
theh relatives t he Lepismatidne. 
Allomachilis f1 ·o,qgatti i s found in eastern 
Australia, usually on o1· near the sea 
coast. It i s 1·:ue, nnd nothing is know11 
1·egal'Cling its life-history and hnbits. 

Two othe1· families :ne inC'lncl ed in the 
Order Thysa nm·n. to actonnuodate- t he 
alHeR of t lle sil vel'fiHh ; 1 hesc :we the 
Cmnpocleitl ae aucl t he .Japyghlae. 
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The Oampodeicls are minute ·whitish 
creatm·es ·which bea1· a faidy close 
resemblance to young silverfish , but they 
are slenclei·e1·, t heir heads are mal'lredly 
I·omHled, ancl t he1·e are two instead of 
tJn·ee filaments, o1· cerci, at t he exh emity 
of the abdomen. These active litt le insects 
bunow in clamp soil or moss, but nothing 
fm·ther is known as to their habits and 
life-history. They are but seldom seeu, 
possibly on account of their small size 
and 1·et il'ing lut bits, but t he ma in reason 
is, I believe, t hat they are not specially 
looked fo1·. Systematic collecting should 
considerably incl'ease the number of ou1· 
known species. 

)ly first acquaintance with the little 
Campocleids came about tlnough collect­
ing soil suspected of harbouring beetle 
pupae in a gully in the ranges near the 
Tuross River, New South ""\Va les, in 1936. 
On my return to the :Museum, t his soil 
was transferred to a breeding ja1· and 
kept moist. Having occasion to inspect 

A ll1 achilid ( Llf esomaohilis mao'ricttts), 
left, ctnd a Japyg'id (Hete1'ojapyw 

ga.llct'rdi) , 1·,ight. 
Aftm· Tillyard. 

One of the 1ninu .. te soil-dwelling 
Gam1Jode·ids (Gampodea philpotti) . 

This is aNew Z ealand S?Jeoies. 
Afte1· Tillyal'Cl. 

t he jar a few weeks later, I noticed small 
white insects actively moving about in 
the soil; t hey were Oampodeidae. Instead 
of t he expected beetle pupae, I had a 
fine colony of Gam1Jodea ti!Tyardi! The 
insects were kept under close obsen ration 
fol' some t ime, but \vithout contributing 
much towards a knowledge of their habits 
and behaviour. As a rule, the insects 
avoided the light, but from time to time 
they could be seen passing and 1·epassing 
a long n~rrow runways among the soil 
g1·ains in contact with t he glass, whe1·e 
they tl·avelled at a r eally amazing pace 
fo1· such small creatures in their namped 
habitat. Each Campodeid seemed to live 
a solitary life in its own runway or sel'ies 
of 1·unways. I never saw two or mo1·e 
toge~her. They appeared to feed on small 
patches of g1·een a lgae in t he damp soil 
and on decaying vegetable matter. Afte1· 
a time, since they proved so 1·eticen t 
about t hei1· lives, I decided that the1·e was 
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little u~e i 11 eo n t i nu ing- 1 he obsen·ation~. 
so cotwet ted the inha bitan ts of t he ::;oil 
into ~Iu lo;enm specimens. 

The .Jap;ygi<lae <ll·e the lm·geRt members 
of the ot·<let·; the Cemalex of t he Anx­
ti·alia n sped ex may mea~m·e up to two 
in('hes iu lt'ngth. T hey Rnpel'fi<:ially 
1·esemble ea t·,dgx, bu t with the exception 
of 11w i C'l'minal ~egmen1 s of t he abdomen, 
whitlt <HC ll01·n y <ltHl t hi1inized, t he bo(l y 
is soft and pale <.TC<:ltn)'·white. The 
al.Hlomen te1·mi ua te~ in n pai1· of stout. 
too thed fo1·ccps, g ivin g the in sect a vety 
di. tinctive app('at·c.mce. 'l'he insect:-; lhe 
in clamp :soi l , nnd iu cnptidty they 

SAYAGES I :"~J SJ<j JWF.. By J. G. Hides. 
( Angu~ and Hobe1·tson , L t d. Sydney, 
J93 .) P p. 231, wit h t wenty-two 
full-page plates. Pdce: Ss. 6d . 

. Jack Hid e~, whose thhcl book this i s 
died on Jun e 19 of this yea1· at t he enl'ly 
age of th ir ty-two. In Septembe1· of last 
yea1· he :otely taxed hi. energies in 
bl'inging a deRpenltely ill com1·:ule 
through many mile: of difficult country 
to obtain medi cal atte11tion nt Da1·n. 
Late1· he came to Sydney t o 1·ecupe1·ate 
and wa. able to complete the book, b u t 
he did not l ive to see it in pl'int. 

lie was bon1 in Po1·t )fol·e:-;by, and fo1· 
eleven eYen tful years he was a patrol 
officer of the Papuan Gove1·nment 
Se1·vice, during wh ich time he made many 
hazardous journeys into vadous p arts of 
that wild tcnitory. H e was thus well 
fi ttecl to t ell t he story of t he Papuan 
Native Con stabn hny, for he had a n 
intimate knowledge both of the country 
and t he people. lie had acqui1·ed au 
insight in to t he psycho1ogy of the native, 
un(1eJ·stoocl hi s cu :.;tom ~-;, and had 
sympa ih y with his beliefs. lie wa s t hu s 

hnnow hencl til·st into t he soil of the 
IH·ecding jm·, and l ie thus with only the 
fm·eep!"; cxpo1-;C'<l, and by thi s means they 
Hue<·eed in C'n ptul'in g othe1· in:ect.· au<l 
x1atet·::;, which <ne t hen chngge<l down 
into t he hm-row to be de,·onred at theil· 
<'<tp to1·1-;' eonyen ien ce. The stt·nctm·e of 
the in1-;C'<'1 an<l i1 x m ethod of hnntin ~ <n e 
qnit <.' t·Prnal'lull>le, an<l t he tn1p xo xet is 
<I cnnning o ne. lle1·e again Hex a n 
nnexplot·C'<l fte l<l open to the obxet·Yel· who 
wiJI p ntien t ly ohxt"t· ve and 1·eco1·d the life 
hnbitx of the1-;e in sects. Ilcte1·ojapyx 
gallardi iR not uncommon m·onn<l Sydney, 
expeeia ll y o n the Kol'th ~ horc. 

enahled to handl e with ~ucces,· the many 
difficult s ituations that ad~.e when it is 
n eceHsa ry to ' bring in" a kill e1· " ·ho is 
not a mm·<l e1·er in our Reu se, but me1·ely 
on e who obey:-; ihe dict ates of Kattu·e a nd 
of 1rn<l i1i on. 'l'he headhnnte1· of yeHtetdHy 
is oftell t h e constable of tomonow, atHl 
Fiide:5 t ells u s i u this w01·k that t he 
Oroka i va wnt· J · i or~, pel'lwp~ the finest in 
all l'a lHlH, who fought the Gm·ennneut 
and kil1 e<l . om e of i tl'i officen;, provide 
t he best t·e<.:rui ts fm· the PHpnan Armed 
Con !'ita bu la J'.Y. 

'l'he book is a fine hibnte to the 
native eow"1abnlai·y, t heir bt·<Wety, 
e ndnn111 te a nd <leYotion to duty and to 
t heil· white l e<Hle1·~. The nnnatiYe 
<l estTibes many a1· <lnou~ journeys into 
<lnngei·ou !"; tountt·y whe1·e eontage and 
ta<:i w et·e needed if liveR we1·e to be 
Raved Hll(l mis:o; i ons ln·ou ght to a :,;nctess­
fnl <:oudnsion. " Tiih justifiable p ride 
1hc nnthot· tell ~ u~ that he wa~ instt·n· 
meni al in an·e~tino· 1150 "mm·tleret·s'' 
• • h 

mc-lmltng- Ronw o[ the most bloo<l-i hirsty 
headhnn 1et~ i11 l'npua- aml this without 
h<t ving io s hoot one o f them. 


