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�L�n�r�~�e� fresh":t h · r Jl la nts running r iot i u n 
;.:nrd e n Jlctnd. I n " ·a t e r SUJl JIIi es. �o �n�J �~�·� :t 
narrow hand runnel t he• �<�'�d�~�e�s� of the cl:uus 
would he �o�c�·�c�· �u�a �l�i�l�~�c�l� h y 11l a nts s u clt 11s these. 

Photo.-E. C. Pope. 

�r�h�-�e�1�·�~� of the �1�1�e�j�~�h�l�>�o�m�·�h�o�o�a�,� but, instead 
of lendi11g a pl·<><·nl'ionx Pxis1en<.:e, battling 
with all LhP ri<·issitndex that HOI'mally 
plague f1·esll\r<t1e1· <hn>lleJ·s, they fin<l 
se<•l1J·ity an<l good (•on<litious in the deep, 
plneid watPJ·s oJ the <lams. They never 
hare to g1Hn<l �n�~�a�i�u�s�t� tomplete (h-ying up 
of theil· "·atp1·y home <ls do the 01·ganisms 
of po1Hls and st1·rnms whith, today. h<:we 
plt>nty of wntE'1· in 1hE'm nnd tomonow 
ha,·e none. 

Sinc·e <·onditioHs in the clams an<l watpJ· 
snppliex <ll'e so f<n·onl·;tble and �t�o�n�~�t�c�-�m�t�.� 

it follows that l i fe thete is alnmdant. 
But it mnst uot he 1 hought that the 
p1·esentc of <1 ftotu·ishing- community in 
the watet is <let 1·imental to its ptopei·ties 
as a source of <ll'inking watel'. Rathe1· it 
�i�~� beneficial, l' ince a well balanced eo m· 
munity ensu1·E's t hnt the wate1· will have 
in it the ing1·ellients most necessary f01· 
health. Only occasionally does some 
pal'ticula1· o1·ganism multiply to such an 
extent that it becomes a nuisance, either 
IJy �c�l�o�~�g�i�n�g� up the supply pipes and 

lili<>I·J-; o1· �<�>�I�~�<�·� �'�'�1�a�~�t�i�n�g�;�·�·� the wate1· by 
I·rleasiug; <·hcmitnl snbstautes (by. 
�p�r�o�d�u�c�t�~� or �t �i �l�l �~� lh·ing processes) into it. 
l'n<l<>J· n01·mal <'Ollllitions, howevet·. there 
is n reg;ul;n cycl(> of c,·ents keeping things 
in a h<1hllH'Cd �~�h�1�t�e�.� 

Xntrit i\'C', f<•1·til izing �~�a�l� ts �~�n�e� lH·ought to 
1 ht> dm11s and rese1·\·oi rs in the water 
wh ic·h t·nns off' 1 ht• soil of the catchment 
<Hen. <1 1111 t hPxl' s<d1 s are utilized �b�~ �~� the 
pl<tnts fo1· 1ltei1· g1·o"·ih. The othet in­
gTe<l ie11 t �~� �l�l�<�'�<�·�<�>�~�s� .. n·.r fot· the making of 
pl<lll t foods m·<> <1 �i�s�~�o�h �· �e�<�l� in the watel' 
HJHI t·<:'<Hl:V to ltmHl. L\mong tLe fl'<>sh· 
wate1· phlll ts \\'(-' li n<l not only hu·ge viHible 
·fOJ·ms :-.nd1 ns 1·eed:-;, duck-weed, watet· 
hynduths Cllld wnteJ··lilics, but also the 
f<n liH)I'e i mpol'tant miet·oscopic floating 
kin<ls- dintoms, bacteria and the tlneacl· 
1 ike fo1·m:-; wh kh �O�C�'�c�a�~�i�o�n�a�l�l�y� make the 
W<l1 eJ· look g1·een and slimy. Howe,·er 
nn<lttJ·adh·e the:-;<> Jat1e1· may �~�e�e�m� to the 
ll<lked eye, when Yiewed n11<le1· the micro­
s(·opr they <ne seen to he deli<'nte and 
1Jenu1if'nl in stl-ndure. Countless 
miJJionx of 1hPse 1iny �p�h�m�t�~� form the 
basi<· food !"Upply fo1· alJ the animals in 
1he fl·eshwu1et· <'Olllnmnity. They are the 
JH·imn1·y �p "�·�o�<�l�n�e�e�1�·�~�.� The animals al'e the 
t·onsume1·s <llHI m·e enti1·ely dependent on 
111em in I h<> l ong 1'1111 fo1· thei1· food 
l'lnppl :y. 

Som E' of the <tllimal:-; eat the plaut 
mate1·i<l l di1·c<.:tly. 'l'hey ;ne the hPrbi· 

�'�l �' �h�~ �N �l �'� cllntcnns of t h e Nn,•i c ulo i d gro1111 are 
NV ti n y t hnt they <-atnnot be seen w l t1t t h e• 
Ullfl l dt•d l ' Yl'o �Y �l�' �~� 1 h ey n re NO JIUIIH' l'lHUI t )l ll t 
�t �h �e�· �~ �·� forJn t he• bwds of naos t ot �t �h �~� t'oud 
c h n.lns 1n t hiN f' cnnmnnlty . i\l nJ4'nlft t'cl .&()il 

t hnes. 
Photo.-R. G. Pnllner. 
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l•ult-r Cht• n•lt·rust'ct Jh' Cht• ,:;rt't'JI, s lim~· 
lhrt>a d s : lrt• >ct•t•n to h :tY<' a t'OIUJili<•att•d 
s trn(' tnrt'. Tht• •·riss-t'ross tunrkiug-s : 11'1' 
J.:rt-en a nd add grt-:lt ly "tu tht' henuty of tht•st-

JII:u•t><. "nguiti t> cl 400 times. 
Photo.-R. n. Palttwr. 

HH'l1~ of the <·om mmtii y. Oillf'J·s gt?i the 
plant maieJ·ia l sP<:ond m· ihinl hmHI, as 
it \\'E>l'e. wht?u 1 hey 1n·ey on theil· fellow 
tt·e;ttm·e!'\. Lm·~e kilHls of <tninulls fee<l 
on the Hmalle1· ones. atHl these xma lle1· 
ones on ~till ~m;tllet· kit1ds~a<'h h;wing­
its own <lefini 1P hi ll of f<tJ·<'. Ro we go 
llo\\'u. link hy lillk. in ec1 <"11 ''foocl dtHill" 
lill we <·om<~ to the initial link whi<'h 
alway!-: ])I'O\' (>s to hf' plant. ,·e1·:v often 
minute types, l ike the diatoms ot de~mid~. 

In 1 ime. d t><ti h (:Omes i o (;'H <"h ki n d of 
animal living- in the W<tte1· sn ppl y, despite 
the ~plendid living <·OJ lditiou~. 'l'hf' 
<H·<·nmnlation of <l ead hod if's HlHl nlso l he 
~ra~t~.> p1·culn<·ts })()\11'<.'<1 on( by the l idng 
lllhnhitant~ \\'Ollld ~0011 fo 11l th~ W<l1eJ•, 

We1·e it not f o1· t JH' \\'OJ·k or YH J•ions kilHh; 
or S('H\'PJig'(>l'~. Il l J><-ll'ti<· ttiHl' t he wo t·k of 
f'l't·lHin 1ypt>s of badt?J·in mn~t be 
nwntioHPd. By theit· Vt?l'Y li v iug lWO­
te!lses. 1 h<'y IJl't'<t k down <llHl l'e1<3 nse the 

dwmi(·<ll mnttt?J· fl-om th<:' nnimals' ho(li<'f.;, 
hdnging impo1·tau1 t·aw mntrl'ials. 
<'spe~·inlly nit1·ogeuons -..nhstan<·es. Oil('(' 

mm·e into <"il·<·nlation <llltl making th<'lll 
;1\·ailnhle to phuns fo1· IIH•it· growth. This 
h;ll;.lltted wm·king or 1 h£' rt·t•shwaie,>t• ('()Ill 

munity. as mentioned nhm·<>. impJ·m·t?s its 
lte<-1hh-gidng qnalitic>s. 

lhmtclly :-:pt>nking. lhc>t·t> ;IJ·<• two t.Y)H's 
of <lllilllells li\· iug ill t!J p \\';\t('l' \\'Ol'ks 
tltOl'\l? lh·ing tinnly <dl:wltPd to some kiud 
of ~ulmtt·ct1 nm. Hs fm· <'X<llll)llf to 1 lt<• sid<'s 
of the t·f's('t·roit·s ttlHl pipes ot· ('\ t'll 
<lttadted to tit<> );ngPl' "'" tt>1· W<•<•tls. :lllcl 
tho. e whi<-h mo\·f' <tho11t rl't><'ly hy s\\ i111 
ming, tll·il'tiug- m· £'1'<1\\liug. 

'l'o thf.> fol'lll eJ· gJ·o11p, the sed<•ut:tt·y 
I'Ot'lll!-i, ht>JOllg' sud1 Htlilll;lls <\S [l·(•sh\\';ll<' t· 
xpo!Jg"e:-;. polyzonn~. £'olon inl 1·ot i fr1·s et nd 
<·t~1'1ain kinds of hin1ln• 1-'hPI Ifhdt ol' tlw 
tnnsseJ type•. _\.s a 1·niP. sponges H ncl t ht> 
like J><ls~ nttnotiC'etl hy IIH> <·ns11al 
o bf'e1·Ye 1·. who l'Cf!;ctJ·tl ~ tlH•m n!'i ~o mm·h 
((slime .. Oil thf' sitl<"'s or the dam"'. Only 
the mi<-J·osc<>JW ('all t·p,·<·nl theit· deli<·H1<' 
xtJ·ntt\lt·e~. <11H1 yet t h<•y pl;ty an impol't 
<lllt t·ole in the (·ommnnity het<llll'(' or 
theil· llllllSWl} methocl of fp(~cJing. fns((•:ttl 
of g-o in~ on1. lmnt iug- t'ot· roo<l. tlw~· :-;it 
!'till <11Hl ne:1 te wa h•1· t'lltTents. Ji't·om 
the~e <·n l·t·(;luts they ~n<'k i11 o1· shai tl otT 
the I i 1\~' Ol'g'<lll isms wh ic·h go to mnk<> np 
1 heh ui ll of f:H'f'. Theil· \\'(\ t<>t·y Slll'l'0\11111 

ing-~ ;ue to them a kiud of "<lilnte soup" 
Htl(l hy si n1ining ont the desit·Hhle 
pm·tidrs 1 hc~y fincl plenty to <>at ancl 1lt<•iJ· 
xrdentcny habits <ll·e 110 tlisadvantn~P. 

The cons1c111t to ll t?xn<·1<•tl hy the fix<'<l 
nnimal ~ 011 the lllllllhet·s of free-floating 
<11H1 l'.wimming oJ·gnJlil'lllS helps to c·nt 
down 1 he u n ruhers 1 h<lt have to h<> 
t·emo,-e<l l'1·om the wnt<•t· befOJ·e it got?s 
1o the ('OJ tsu meJ·. Ot·c·n s ionaUy, h owP\'Pt·, 
you n g- xpcn·e-like :-:tnges m· early l<u·val 
fOJ·nu; of the~e setleut:u·;r animal~ elucle 
the fi lte t·s n11d "set up hom>e'' in thf' 
piping x:rstemx. If th('Y then multiply 
1·api<ll~· . they (·;'Ill hlo<·k 1 he pipes mHl 
be<:om(;l!'i <1 nniR~mee h~' pl'eventing the 
flow of wate1·. lt i!; evident, t hcL·efore, 
1 hat the tn·e~enee of fixed organisms ill 
i he wat(>t· snpply js l'Ht h<>t· a mixed bless-
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ing mHl a ('Onstan t wai-<" 11 ha:-; to be kep 1 
011 t hei t· g t·o w t h . 

T h e f t·ee-~wimmiJt g' <llld floil tin~ 
a nimal s of he~b wa t ('l" ~ne geum·a lly 
mor<' pJe;u;ing to lh<• tJH i n t·;tlisi than t lw 
Jixecl fen-nu.;, f01· a moug (·l! e i t· unmbe1·~ w e 
filHl those hl~cin ati ng ~mnU n ns tac-eans. 
1he ~Yate1· Fleas o1· D apll u ids. a ncl th e 
d a ill1y c·opepo<l , CVydOJJ-<> . Jn n<1<1 it ion, 
ther e <ll't> t he l;u·g-e t fl-es ll\nt t e t· 1n·a wns 
a 11 <1 I la_, " ·ell -kltO \Yil n nyftsh. 1·epntNl to 
canr-;f cl am<l p:e to 1he ecnthen sides of 
<l <1 lll s by it s lnu ·1·o \\·iug lt; t bit~ . 1, hen t hen ? 
m·<> fisdJPs of n tt·ion s t ypes, tacl po les of 
fl-ews <1n tl nP' t· i<t <l s o f <l <lllrt t i<· insects. 

~ ·' 
E \'P ll 1 he t·ep1 ile:'i <ll·t• t·epJ·f'kPntftL hy the 

Long-necked Tol't.oh;e ( (IJtelodiua lougi­
ro ll·is) w·hi<:h fl-eq ueutly find H it R wav 
in to the dams and •·ese1·voir!-l and may be 
collected at almost anv time at t he filter ­
~ng <:ent J·es. Li Yi11g i1;, t he mud o1· <:l·awJ­
m g about on t l1e (leln·i r-; of t he bottom 
a1·c> nume1·ou~ small woL·m~, shellfis h, 
lm·va e of insects such as the Cacldi:-; lana 
01· the "Blood " 'orm·· stag€' of t h e 
< 'h i_1·ono~1id :Mid ge, and e,·en hn·ge eel::; 
wlw·h hke to Jie lnniea and fefl t he 
mnd p1·essing all 1·ouml t hem. 

La1·ge wate1· weecls of the_, H•ed o1· watet -
1 ily type also ha r e the it sh;u-e of fl-ee­
moving inha bit;;tnl !-l. Cntwlin g about on 
them we n oti<'e numeL·ous wa te1· snails . 
Jeeche~ aiHl Dr<1gou Fly nymplu-~, a n cl 
rhe:se a t e only 1-iOm e of t he m01·e obvious 
J·eed-clwelle1·s. A mi c1·o~-:c·ope 1·eveals many 
nHn·e. both a mou g t he 1·eed-dwelJet R ancl 
1 l1 e h eely fl oat ing fm·mH. They ;n e ::;o 
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A b o , •t.>.- C yclo{Js, a tin y , o n r - footetl 
c o t•e iwd , o ccurring i n n.lillio n s a nti COll ­
.stit u t ing a n itu[wrta n t link in the f o o d 
c lu tins o f Jtig h e r anhnals. T h e grat•e ­
like 8 J)pe n(lages at the l t h u l e r e n(l :tre 

egg sacs. 1U:t g nifie d 1 00 t imes. 
Photo.-R. G. P a lme r . 

Left.-T h e t " ·o t ype.s of praWJIS w et 
w it1t h t our wnte:r SUJlll lies. Top : 
Lon g -nrrued Freshn•nter P r u'ft·n , Palue ­
ruo n austr a lis . B e l o ,,·: P :tr:t tya a u s­
trn lie llsis w bic lt i s f r eque ntl-y found in 

~ydney•s ·wa ter s upp l y, 

minn te <\ :-; to es c-ape noti ce. but are 
Hl1111PJ·ons enoug h t o eon sti t ute the chief 
p1·ohlem of t he m<Jn in charge of filtering 
J n·o<·~:-;~f>~ , fm· thf'y tend to clog t he filter s 
,·ery l'Hpidly . Laq?;e freely-moving 
<Teatm·el'; l ike fisl tes u 1·e eas ily exdudecl 
f1·om the p 1p 111g ~y~tem~ by coarse 
sti·n ill et·~ , but <l11Y stl-a iuer fin e enough to 
keel> ont a 11 t he mi<.:1·oscopic f01·m s so 
sl ow~ n p t he p a sxage of wa te1· H :-; to be 
uxeless fl-om the point of d ew of t he 
:supply en ginee1·. Ba<"tet·ia esp ecially are 
hcll'tl t o J·emove-fat hcn·de1· t ll <clll t he 
ot iH•J· min·o:;:copic p lants like the De~mids 
an<l the fila mentou s "slime" a1gae, 
he c-anse t hey <'11·e so t iny . The1·e is , in 
<.'oJtseqnenc:e, n neve1·-encUng- bat tle 
between the l>ad e l'ia mHl the b io logist 
who h;-1s to eout t·o l t hem. 

A fn ll li.l"t <rf t he i ulwhitant:--> of n W<lter 
:->n p pl y cannot he g- h·en w it hi n tlw emu-
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p:tF;S Of <I :-:ll<>t·t al'i ieh-', bni ft·om thiR 
dt-scTi pi im1 of' the;> mo1·e p t·om inent fm·ms 
it ;-;houl<l h(> e,·itlPnt thnt hioloo·i cnl pt·ob­
leml-1 m·e <:f'1·tainly not the J e~Rt of the 
wonie::-; of a wntet· :-:ltpply engineet·. One 
of the mo~t impol'tant a~peC'ts or hi::; 
wo1·k is th€' <leYi::;;ing of uwtho<l~ of filtL·<;~· 
tiou and vnrifi<'niion of the watet· at the 
pipe hea<1 to exc·lutle t h(' fauua an<l ft01·a. 
Tt i~ hoped iu a late1· article to deal with 
ihis fascinating all<l impm·tant <1:-:pec·t of 
I he biolo~y of wn te1· wm·k~. 

---

!'u ta 11 fresh n ·a"ter fis h • • \.1nueri s t•ubrost r i:tt:t. 
bel o n gin g to n ·well-known ftwtily of A.u s­
tl·n lin u u nth·e fishes, tbe largest of '''h idt 

gro" ·:oo to a len gth uf al,ont fh•c i n l'lt es. 

Frogs and Toads 
By J . R. KINGHORN 

N 0 doubt most of us have gone frog 
hunti11g at oue time or auothet, and 
we have colleete<l tadpoles and k ept 

them in bottles and tins hoping to fo;ee theh 
tail~-; drop off, an cl we ha ,-e wondered what 
exH<'tly ate the m<1 iu d i ffe1·enres l>et"·een 
f1·ogs and toad:-;. The only t r ue frog of 
the genus Rana in Ansb:alia is one known 
to H<"ientists as RaJI(t pa,znu.t, au iubabitant 
of :Xe"· Guinea and )\orth Qn eens1ancl. 

'l'be true toa<ls l>elong to the family 
Bufonida,e and th~r·e <He only a few sma11 
l'epJ·esenta tl ves in t hi s l'Onntry, b nt '"~ 
have many specieg which might be classed 
as ·•near·" toad:-,;, mHl "near·'' true frogs, 
and it is hecan s:e of t h e external appear­
anc-e of t hese creatm·es that we speak in 
g-enenil tet·m~" of ft·ogs and to<ld~. The 
technical diffe1·eHces a1·e mainly skeletal, 
all<l c·oncel'll to a hu·ge extent the de,·elop­
metJ1 of tlw ~ho u hlt>l' ~irdl e. ln·east bone, 
and ihe JH'<~l-<€' 1H·C' ot· ahsence of teeth in 
f hP upper jn w. 

The popula1· belief is t hat ft·ogs ha re a 
Hmooth moist skin, and toads a warty dry 
~kin, but conditiom; appi'O<-IChing ihf'~e <11'<-' 
found in both, so we will have to look for 
other· differen ce~. Broadly :;;peaking, th€' 
tongue of a hog ot a toad is .fixed in fl'ont 
<~nd fl-ee along the hinder edge, and tWR 
fl-ee edge is notched in frogs and rounded 
in toads. Fr·ogs genet·ally h;1 ,.~ well 
developed, slende1·, loug hind legs, whilsi 
ioads have powerful, sh01·1 1egl'\. Frog~ 
have teeth in the uppe1· jaw and toads 
lune 11one. For our pnrpOF:€'S. we will 
include among our Australian hog~ all 
those that ha·re teeth in the upper jaw: 
and we find that thel'e m·e the gl'een tree 
fi 'Og~, gl'ey tree hog~, ln·own J·h·er frogH, 
mottled swamp fl-og~. golden t1·ee f1·og~ 
and lmnowing hog~-the lattet· often 
beiug referred to as toad!'i he<"anse of their 
1·ough sk iu. "Ye c·an r·eshid the namf' 
toad to such members of the Bu,joni,dae a~ 
the OJ·of;;s-he;-ning Toad 11nd r!'owned 
Toarllets. 
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('rm<.s-h t•:e ring t u :ul , \' nf :tclt•n h c nnetti . I n 
t·HIHu r l hi.s i .s :1 b rill ia nt ~o:rt•t•n t'IIYered " "ith 
h lnt•l. n m lu lt•.s in t h t' for m o f a e r ON.s, 

'\" :du ra l ,..i;,t•. 

<'OLU· BLOOUJW .\:'\L\1.\L!-; '? 
Ft·o~~-; an<l toads m·e <'<llled cold-blooded 

animniH be<·nn:-;e or a Y;IJ·inhl e body he<tt, 
tl<.')lt>n<ling on nnd <"IHlll14ing- with the 
l<'ll1 1 WJ·ntnn~ of tlw w;tte•· or HiJ· in which 
fJH'.Y live: <llHl henlllSt' of this they <:<111 
PJHltu·e <'eJ·t a in ex t•·em(ls of he<lt and told. 
'l'ht>J·e i!'\, of <·om·~-;e, n limit to this, and 
d<'<t t h 111<1.' oec·n•· in W<lte•· of 10-! o F .. 
thoug-h <1 f 1·0~ <-an sit in th(' snn when t lw 
fempPl'H1tll·e ren<"llt:'~ 1 :.W° F .. the reason 
being 1hnt the evapOJ·at io11 of moi~ture 
on its ~kin keep!-\ itH 1 empe1·atm·e with in 
P!Hl n•·nllle bounds. <1!-\ it iH with mank in d . 
.\ t thi!-\ high temperatu•·<> the1·e may he 
somp of tlw d1·ier ~kinned fl-o~s thc-1t ~wonld 
pe1·i~h. whilst toads wonlcl h<we to hid€:' 
HW<ly under !'l.tolles Hll(l lo~s. or bunow 
into the !'\Oft e<Hth. \Yith (1ec·1·et-1sin~ 
1empet·Httu·eR the 1·espi•·ntion and blood 
c·i•-eu1Htion ~l ac·kens, nncl <'n:>ntnally th<' 
ft·og· m· toc-1 d he<·onH?s more m· le~~ torpid. 
<lll cl c· J·rtw l!-i away to some sedndeu spot i c1 
hi ue•·nate. Be<·nnse of thiR <:01Hl itio11, 
know11 as sn!-\]>€JH1ecl e~ni n 1ntion, J·espi •·n-
1 ion sink~ to a 111·imil in• shtte. snffi<-ien1 
Hi,. to Sll!-\tain life is 1clkt•n t h rongh the 

skin uv means or ttw r·et ic-nlations of the 
blood i:-ystem, and food is not requi red. 

\Yhen :springtiHH' [)l·illp;~ warmer days, 
11w1·<"' is a 1·ise i n tlH' ho<l.v tempe1·ntnre of 
fh<• frog. 1·esnlting in in<·t·eased physio-
loui<·<tl <l<."ti\·itY. <11H1 t'\"elltually the 
~ . . 

c·•·e:-~tm·e emerges from its <·omatose state 
<lllcl tnke~ np life whe1·e it left off on the 
<t pp t·wt d1 of win te1·. 

Tl IT~ EGUR .'1.~1> BHEIWlXG lU.BITS. 

"I'll'"' .oo·o·~· of f1·oo·s m·p mi 1111te )·elly-l ikc ,- ,. .. ~~·~ M ' • • " 

<ltHl t·esemble hoilecl i<lpioe<l. They Hr€:' 
l<l icl jn mas~es, uum ht-t·ing hom fifty to 
1 hous<llHls. depe nd i ug- on the species, an<l 
1'1·om <1 diRhlnC'e c-tppt'<ll' <l!-; f1·oth attaC'hed 
to 1 he !-;tem~ of wa1PJ· plcllltR. The eg~ 
ha 1 c·hcs of toads cl i l'f<>t· I'J"om tllo e of frog)o; 
in ihat they c-ne clepo~i1Pd in a ~tring and 
<11'<' lcti<l uot 011!~· in \\"<ttr•·lmt undet· stones 
;tJHl d<llllJl mosk. Al'1<>•· ;tbout te11 days, 
p1·or i<l i ng tempen11ttJ·(• an<l general <'011 -
d iiions <:ne sni iable. fhe eggs hatch, and 
tiny \\Tiggliug i;Hl poles (;'llH'rge. At thiH 
st nge they are month le~ . . limbless and 
hlinc1. but m·e cm·e•·ecl with minosropic 
<·ilia which colleet the n ir n ecessary to 
snstain li fe. A tadpole soon passes 'this 
sh1ge <11Hl de,·e1op~-; <.'x1<•rnal bt·anehing 
gill!-\ by whi ch ii h t k<.'R ;liJ· horn the wa1et· 
in mn (']1 the sn nw mctnnet· as does a tislt. 
_\. few da~'s late•· f lH'Ht' gills gh'e W}'l~· to 
lung!-\, and <1 snd~er- like mouth throngh 
\\·hi<-h the tadpole gulps <l ir during its 
l't·eqnent dsit~ to the sm·face of the water. 
1 r food nud other <'OlHlitionl'> eontinne io 
hp f;n·ourable, derelopBlent is speeded np: 
the hi11d legs l.n·ea k from nnder the "kil1, 
a n d these soon at·t:' followed by the arm!'i, 
so th <tt t he ta rlpol(l heg-h1s to look morP 
1'1·og-like. At this 1w•· iocl it i s often te1·nw<l 
<1 lmll .v fl-og. and is <·o11ec-ted by children 
<llHl phH:ed in e1 ti n 01· .i<t J·in th e hOJ)eihc\t 
1 he tnH m~g-ht he oh)o\eJ·Yecl <ll·opping off. 
llu1 t h is doe~ no1 lntppell. If a tadpole 
h<Hl been plaeed in a ~nihtble aquariu m, 
1lw timl l ~tages of cleYelopment might 
t'nsily he-n-e been oh)o\<?J'Yed. 'l'he eye~ 
he<·ome ele \'<lte<l, rlnd mOYHble lids develop. 
'PhP l!OJ·n:v pm·t~ of i hC' ~nd.:e1·-like mon th 
<11"(' <l t·oppe<l. :nHl t ht' Jnonth incren~C'S in 
si:.r,("', lle<"omi ng mor·(' like thnt of a frog. 
.\ 1 this time th<' l<ltlpole ('flllnot get <ll l tlH' 
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1' h e cle, ·e i O}tliH!Ji t o f a :f1·o~;:; froJn tlae t:ulpol e 
~tage. (l) T h e newi ~·-Juttda e(l taclpole~'< 
diJag ing to t h e untlen;ifl e s oJ' watcr-'''eed s. 
(2) The externa l bt'anc b i u g gills clevelo}J 
(~a is a m ngni fie4l ' ' i e w). (3) Tlae ~-till :ooo 
~n·nd ua lly dis~llttte:n·, <nul :are reJtlac:ecl b)· 
l ungs. (4) T h e :air-breathing t:u1lHt les. 
(:>-(_;) T h e hhHl- anc1 tht'u the fore-limbs 
ll ll ltenr. (7) T h e tail is gr<ulu:ally absorbt•cl. 

(8) Tlw dc.>\'e lopetl frogl<-t. 

food it requil·eR, Lut nittln·e has made 
p1·orision for t his. and it exists ou fat s 
:-;~ored up in it~ body, and by the absorp­
tion of Hs tail, whi('h dimjnishe~ iu size 
until only a met·e stlnnp r€main~ and a 
tomplete but tiny fl-og jumps onto the 
I·ock ot g1·ass at the edge of the pond. Its 
metamol'pho~is is complete, and H 
commences life as n frog. 

. ~\Jost toad~ go t lnongh the sam€ 1wocess 
ot deve1opmeut, bnt OlH'e Laving 1·earhed 
to ad nlt ~tage, they leave the wH te1· 01· 

mal'shy c-u·ea and t ake np a life on t he 
land. only retun1ing to the ·wa t er yeH1· by 
Yem: to hly their eggs. Some toads, that 
hnlntnallv l ive h1 cll-ie t· a1·ea~ do not lay 
theiJ· eggs iu watet·, but select some damp 
pla<·e un<1e1· moHH ot· stoneR, and the tad­
I H~le!'l lllHl eq~·o eomplete metamorphosis 
Wl1h in t he egg mct ~R. 

HHEATHIXG. 

A frog h<1S 110 tnH? l'ih~. these being 
t·eplfl(·ed hy ~llo 1·t pt·ote!->ses fl·om the 
nn·tebnw suffic-ien1 only to gi,'e ~OllH' JH'O­

te<:bon Hg-n inst i njm·~-. B€>eause of this, 
t lH•1·e is 110 e:qli:tu Rion <11111 ton1l·•wtion of 
the rjh!.-\ and di<l phn1~m in ht·enth ing as 
t h e1·e iR in highe t· <lnimab. thc:- hrC'nthing 
nwchanj~rn Hs we kn ow it being <l h~e111. 
so <1 hog b<1 s to get air into it!'; lnllg!,; hy 
ot he1· mean~. lt <loPs thi::; hv me<Hls of a 
pumping adi011 of t lw th1·oni. 'rh <' whole 
pl·ort"s:-; mi~ht lw lik ('l iE'cl to pmnpinf.!: 
tbl'Ough bellow:;;. The month ads <1~ ~111 
ail· reRen·oh·, <-Ont>~potHl i11g to 1 he hag 
pc-ut of :1 be1l<>ws . 1' lw ]1<1lpiiatiug of llte 
tJu·oa t, so <·orumon ly ohsene<l in f1·og-s, i~ 
ac-tua lly the ]Jllmping; action during 
breathing. ..\ir i R fll-a 'Yll into th~ month 
thr·ough the nostri 1~ and Jlnntped cl ii·N·i to 
the lnngr.;. If yon werl? to pundu1·e the 
hng- ]H>J·t ion of a bello"·s. you <·onld 11nt 
pnmp ail·, and so if a f1·og·~ mouth weJ·(• 
kept in an OJHm lH>Rition. i1 ronld noi 
pump ail- into itl' hmg;~. and, extra­
ordinary ar.; it ma~r F>Omtd. i he ft·og " ·onld 
suffocate. 

T rT T<l YOH'J<:: . 

All kind~ of hog~ <tncl toads haye ,·oiec:-s, 
bnt th is i~ 1·est•·icted mainly to the male. 
a few females being <lhle to emit only a 
growling ~onnd . SomP m a l e~ lutn• sperial 
sacs eute1·ing the l;u;rnx <1 1Hl wheu 1he1-0e 
a1·e filled with air the~ extend like l>lad­
derR at the eoruet~ of the month; in others 
the tlu·oat is blown up iuto <lll air reser­
' 'oii·. Thi s l·e~enoi•·. il1 both type:-;, act~ 
a~ n tesonato1·, and gte~ltl~ incJ·ertl'e~ the 
\'Olume of ~o;onmd 1n·odnced. Ho H i!-; not 
alway~ t he la1·gest fl·og m· toad thnt haf.i 
the loudest Yoice . 

'rhe sounds emitted nny consiclei·ably, 
fl·om the l'athet sweet whistling of ~ome 
tiny ITyla~ and t he e1·oaking of ttee f ['ogs 
and swamp ftogs to the loud barking of a 
South Amel'i<.:an spe<.:ies called the Bark­
ing Toad, the Yoice of which somewhat 
1·esembles the ha1·k of <t small hou~e dog. 
' L'he Fire-bellied Toad of T"tnguay i~ the 
most accomplished yocalist, and its voice 
i::; said to te8\emble th<-lt of an English 
1i n cb. 
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One of the mo~i pecnl i;u ,·oite!-> i~ th<tt 
of o1n· little <·r·o\\"11(>(1 ton<llet. wit idt 
re~emb1es the ~(Tc-tidJiltg of a mt i l 011 n W<lX 
mat<·h box. ('h<>J"tll-'t>S of fl-O~l:i are on]:,~ 
too w<:>ll knO\\"Jl, rtrl<l their snd<len <'e~sa ­
tion at t1w <lppl·oadt of mall and the 
almost PqlHllly ~mldru 1·esumptiou on his 
<lepartnre ifii c-1 I wa;rs c1 Rom·c·e of wondei·­
ment. 

Tlm ~ 1.; IX .\XIJ ('()U)("H <"11.\XI:E. 

Ai c·er·tc-lin limt;)s d tn·ing the summ<'L· 
months fl·ogs <md tmHls <'H!S1 theil· ~kin, 
c•itller· in large fi<tkes or wholE' ex<·ept for 
1hnt c·o\·e1·ing- 11t(-l fingel"s <md toes. Thi~ 
f·H:st onte1· l(t_Yt"'t· is n"t·y thin and h<lll~­
P<Uent. and gE'rtE'l'<l 11~- is ee:~ t·en, esped<11ly 
br toads. 

· rpJtc snl"face of tl1e skin of hogs and 
1ocHls is COYeJ·ecl with glH nds which, P<ll'­
iicnhu·1Y in iO<:Ui i-:, <ll'(' \\"<:H'(.Jike eX<'l'es­
<·em·es. · Tt is fr·om the~t:> ghmd:;; thnt a 
senetion i~ E:'Xndecl, <llHl this may he in 
the fon n of <I ])()Wel·fnl initant, or e,·en c-l 

poison. c-1nd h.; u:-;etl hy ~ome native tare:-> 
to poi~on ihe 1 ips of their anow~ o1· 
spem·s. I t is t1w ini1 n nt effed of this 
poisOJI that tanses a rat OI' <log to d1·op a 
fi'Og when it tn kes it i 11 it~ month. 

fi')"(>gs and toncl s c·mt d~rm~e eolom· to a 
I imited oegtee. <lf>JH'lHl illg lllOl'e 011 tem· 
pet<Hm·e, light <lltcl cl<u·kne:::;~. th an on the 
t'ol on r· of theil- en\"ironnwnt. 

'l'hii-i tolom· t1r<1nging. "~h i d1 in ef'fE>C't 
111<1~· he J·ep;arclecl <\!"-; n fol'lll of CGtmouftage, 
is lmmght about hy bln<'k a1Jd rolom:ed 
pigment~ in the :-&i1t in addition . to t he 
presen<·e of <'el"tain t·eflerting snb.-tan <·e!S 
mHl :·nn·fac·es. Atiuall~'. there i~ no gt·een 
pigmf'nt, the greeu of the frog being pro­
flnc·ed hy Jigllt J·ay:o; \Yh kh paRR t h.tongh <l 

yello"- ~CTeen <lll<l c-ne then J·efiecte<l lH-td~ 
Hu·ong-h inte1·f(•r-enre eell!i;, 'Yhich hv n 
prhm1atie effe<·t. <·H nse <l g1·een colOJ·ahon 
of tlw !-;llJ·fa<·e. 

' Yhen all i!' not in hal'monv with the 
~m·J·Oml(l ings. <1 l':tiJHnlm, i ~ given to the 
aen·e centJ'es co11trolling th e pigmentr-; a nd 
light-J·eflectiu!J; cell:.; jn the S;kin, and <1 

chauge of rolon1· iR gJ·aduaJly effected. 
'l'h i ~ iR "automatic" mHl is not i 11 auv ''"~1Y 
<·ont r·olled b~y the hog. it is a n emotion~l 
m· p hysio1og iNtl nction . 'J:Ihe effect 
geneh1ll _v is to 1·en<l e1' the frog 01· toafl 

mm·e 01" les::-; intotl!'<J>i<>uons, so thctl it is 
bt>Her <·on('eal e<l from iil-> enem)·. 

HA l~S OF !•'HOW.;. 

One often bean; of "rains of fl-ogs' ' , bnt 
we also bear it stated that '•it t'<tine<l n1t:--: 
and dog·s"'. the fm·me1· heing Hs im J>ORKihle 
as the latte1·; yet t lw story l'er~i:sts, n nd 
incidents quoh~d fro m t ime to time ap]w<n 
e~n thenti<" etiOllglt to 1n·m·e the phe11om ­
enon. Of toni·He it is pos~i hle fot· small 
hogs, and fish, to be 1ifter1 with the w<tte1· 
h·om ~l pond 01· Becti on of a lake hy a 
tonwdo c-md flepositecl some cliRtance away 
011 l<111d, hnt t h e neatnl'es ~o C<HTied and 
dnmped would all b€' killt'd by th€' falL 
instead of which, we a1·e to ld. th<1t imme­
diately the thunderstorm bl'oke, the 
gromtd was "aliYe'' with tin~r fl-ogs. .\ 
\"isito r· who '''a~ discus~in p; thi~ at thr 
)fn~enm <me d<l:V :-;aid he hacl witneR~ed a 
l'ain of hogs, ot· at leaflt he hc-1cl gone out 
<llll"illg H heHY:V <·lonrl-l.nu·st and fonncl 
thousand~ of f1·og~ eYerywlw l'e, t honglr 
p l'e,·ionsly the1·e wer·e ,.e1·:v few a hout. IT is 
the01·y Wc-11-\ th<lt the t iny fl-ogs were 
('<:UTi ecl into the don<l s by t<H·nndos H ntl 
<·aniecl abont nntil it 1·ained. On fnl"ther 
qne!'t iouing he e:Hlmiit(ld that lw ('Onl<l 11ot 
exphtin " ·llat "·onld l1c-1 pJWll to t h ose f1·ogs 
had the cloudR dispt>rsed. as they often 
d o, without l"<"t iuing. P el"lt<tpx the moHt 
feasible explanation may be fonnd in 
following the ~tol"y of ft·oglets Hfte1· 
emeq;i ng fl"om the t<1dpole xtage. 'rh est' 
tiny neatun"s often <·ommen<·e Hn illllll('· 

d ic-1te JIO(·tlnncll m igtatio11 to othe1· ponds 
or st1·eams . By day they hide il1 e1·e,·ke~' 
<l nd <Taek~ in the xoil, o1· lll l<let· tufts of 
gnlss o1· ~'<tone . " 7h ilsi i n h icl ing there mn)-r 
he a xudde11 downpom· Hn<l u<Jtnrnl1y thr 
fl'og:-; tome ont in their thousands c-1nd · 
<·outinue theit jom·ney; s1H·h f<l<'t~ hi1Ye 
hee11 I·econlecl m ' t>t· and ove1· Hg<l in, ;lll<l 

by thiH reasonil1g we ha\'e p1·od nee<l tlH' 
''t·e;l in of hog~' ' . It l'>honlcl he mnintainetl 
th<lt nobody h<l~ e\'e1· <ltt n ;.lllv ~een thP 
frop;H fallii1g tht·ongh the ;til·. ~o it 
nppec-us ob dom;; to t he t honghtfn] pe1·Ron 
that they hc-Hl lJeen in hid ing. 

Fit()(;~ l X SOLm 1{()('1<. 

A.uothet· ston · <·onreJ' llH the fi ncl i ng of' 
]i,·ilw fi'O<YR in ~oli<l 1·oek. HlHl it ix ahnosl :-. :-. 
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impos~-;ible to eon,· iJ~<·e the tl<Hl'Htors th nl 
they helve heen mi~'l<~<l h.v c in'lrmshlntial 
eddence, a ud th;-lt <l ft·og ('Onl<l 1101" 
poRsibly lJe. fonml nli \'e in ~olid x-oc lc 
Firstly, the rock i11 which the fl-og wr~s 
. upposed1;v founn was formetl millinw; of 
;re~r~ bef01·e ft-o~s l ived 011 ihe earth, <lllcl 

Reconclly t he frog· ·'cl i~<·m·el'ed'' is <\ I·<-'<·ent 
and not a 1wehistoYic type. 

The only exphma1 ion is tlta t <l1 one 
time> thet·e h <-Hl hE>t'n an opeHing l eading to 
the 1·otk poc·kei in '"hirh th e hog \Y<ls 
found, throu gh wh i <'h the grO\Ying frog 
had squeezed its wa:v in- t his may lutn' 
been mouths, o1· eYell two vec-n·s. em·lie1·. 
Latet·, eithet· the cnwk C'loserl np through 
HatnJ·<ll eat·th movemeHt!':, o1· silt washed 
in HIHl rlosed tlw entl·mH·e, hut <lil· m1cl 
moi~ttu·e s11ffieien1· to mr:~in ta i 11 life 
tea('hed the fl-og:. wher·e it hnddled in <l 
tomatose s1a1e. rl' he11 come"' t lte d<1V wlwn 
the l'Otk it'{ hhlst~d o1· sma~bed O}H~Il with 
model'H m::~rl1 illeJ·y. r-111<l he hold il fl·op;, 
fitting t ighi ly in a pocket. and a lJ tl-;-H·e 
of tht' <wi g;in<11 eHt•·<mce hh1sted <lway, l"O 

the qmlJ·J·.vm;m <"<lll h ;u-<ll y be hlmued for. 
thi~kiug- t hni Ill<:> f r·og \\'<1~ a<·tnHlly in 
XO]I(] l'Od<. 

l''r·og-r' ,.,,.<_,not r·e~1t·i('1ed to ihe \Yettet· 
<·o;H;ia l a r·eas, hnt HI'("' found in t he dJ•ie1• 
<ll"C<Il" or CPlll l'<l l Amdl·H UH . U el·e they 
IIIHJ' lw f011 JHl in 1ft <-' ln kes and l agoon!':. no't 
only whc>r• tl l(~r·e is plt>11l y of ~ware•·, hnt 
P\'('11 Hftt•r· Ill <' wn (<-' I' II Hs <li s<tppecn·ecl, 

.\ustralin'l'- ht rg~st unli vc frog 
LiullteHl~·nustes dorsnlls, a bur~ 
, . .,,..,·er fron1 the- iulund nreas of 

sOllthern '""' Sout h Wnles. 
Photo.-T{. C. ?IIc-Keown. 

lea Ying :1 lt<H<l-br-1 k<:>d ~mrf<H·e of mu<l- <l 
day pan. V\Tit eH•, then. is tllis f•·o~·! '''hat 
kind i s it? It is known as t lw 'Vatcr­
holding Ftog-PhJ·cwfDJM plaf.IJN~plwliu·c 
a11d it:-; pecnlim· morle of life iR well known 
to the scien t ific wol'l<l. n ud to t lw 
aboT·iginel'S. Befm·e the lake dJ·ieH np, the~e 
hog~ fill tlwm~Plres with wMPr until they 
look as if they would hnt·:-;t and hmTo\\· 
deep down i11 tl1e :-~oft mn<l. \\' hen 11H' 
lake is dry. they lie torpid in <l po(·ke1 of 
clay \\·ell away h·om the s<·orching l'<l:V~ 
of the sun. 'l'l1e~~ 1·emain below until tile 
11e.xt g-oocl 1·<1 ius. whkh mHy not be for H 

yecn 01· two, and, aR the lake fills. they 
~(Tctmble to the l'tu·facc to enjoy <lllOther 
short ~pell of freedom. The ahm·igine~ 
t<lll tell whethe1· fl·ogs <u·e helow hy <l 

glnu ee <lt the footpl'ints in the clHy pm1. 
and mu nv <I tJ-are1ler \YOnld bcwe died of 
thii·xt wey·e it not fm· knowing wheJ·e to 
clig fen wate1·-holding ft·og~. 

1 n <·om]Hu·iso n to some othe1· c·om1trie~ 
.\ustra liH 1H1R ' 'e1·y few toadR. and they 
m·e restridecl i o ·1·hree geuera. In tbe 
in l<m<l cll'e<ls thet·e it-; one sperieR that i ~ 
kJlO\Yll as th<:' C•·oss-lJear·iug ToHd. Yotaden 
uen11etti, wllic·h in the :ronng stage is 
golden, <llHl i11 the <1dnlt green, hoth yonng 
;mtl old l1adng hlatk: uodnles ot· wart~ Oil 
the bnd>: in the- fonn of a Ct'OSR. It is t lw 
only Australian toad with webbed feet. 
. \.n O(·t<l sional young specimen may l>e 
founcl " · ith t iny scarlet 'nnts betwef'n the 
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hn·ge1· bl;H·k ones ; tlte Jittle cTenture 
t·eHemuliug a piec-e of g-audy je ,,·ellel'y. 
Xotrulen) thong:h f;:til'!y widel,v di strihnted 
1'ht·ong:lwnt t he i11hu1<l di~tl'ids . is by 110 

mean~ ('Olltmon, mHl t he OC'C'asional sped­
men~ fonn d ar-e <llw<l,VS ,·ery welc·ome t o 
s<·jenti fi<" t:o.llections. 

Om· HID<lllest member of the fmu ily is 
1 he CI'O\\' IH' d 'Toad let, PsPudOfJhryn e fl!US· 

trolis: wh ieh iF: less t han one in eh from 
sJH)llt i·o tail. lt is mat·b1E'd blac-k and 
white ntHle1·n e~tth. an<l Jmrpl i ~ h black 
ahon'. with <l r·ecldi!-;h or yellow trhmgle 
Oil its hend, :l J·ed ~ti·i pE' 0\' f'l' t he tail, GI UU 
t·ed spots <1t the armpits and thighs . One 
is tempted het·e to c·omp;ue 1lre size of t it is 
1 h t·ee-q um·1el'-iuch-long toacllet with the 
"·m·ld's lcn·gest ~pede::;, t he Goliatl1 Ii,l'Og 
of Ronth Ahiea, whic-h has a bod~, lE'ngth 
of twehe inehef':.. 

'J'here if-1 pet·haps no g1·onp of living 
Yet·tebrates thnt 1·e<'ehe so little attention 
hom liel<l natm·ahst~ as the ... ~mphibia, 
mHi mn('h remains to l)e added to our 
~cant kno\\'ledge (rf thE' ~pawning and 
e\'ery-dny life of frog!'\ and toRds. If one 
h<lf.> 110t the timE' to ohf;Jel'Ve them in their 
m1.tnral s mToundings. it might he pof;­
f.iib le to inclncle one m· two spec·ie~ in t he 
honw nqnarimn 01' lily ponc1. rrh ere <-U'e 
uuw.v k iuds to <·hoose from; some, such as 
1 he gl'~:>en t1·ee hogR. prefer- the fe1·u hom:;e 
to the fish pond. for they spe11d most of 
thejr t ime ont of wate1·. In <Hldition to 
t hese gt·ee11 species 1bere are grey and 
ln·own tl'ee frOg!-:. fonnd near Rtl'eams or 
swarnpl->, but by· dH:V rnostJy nnde1· t he 
loo~e bal'l{ of tt·ee~. These t1·ee hogs. 
Hyla (·aNu)pa the green k ind , nnd Hyla 
p erou ii <lllcl others of the g1·ey tolonred 

1' mullt-t, Pst>ntltltllii'YIH~ nus t r ftlil'l, This 
Sllt><·ies Is <·cunntonl y fountl in (}aiiiii 
J'rnss,· 111ac•es borclering ~"'''nautts :uul vu 
th ~· IHtnk"' of ,-. t r<-:uu,... 'l'h e illustration 

i"' about h,-ice natural size. 

HJH:><· ieH, bnYf huge rlis kH on their toes to 
aiel in <·l imhh1 g, bnt a <-lo~e t·elative, with 
srnalJer disks, t he golden s'vamp frog 
lfyla o w·ert·, prefE'l'~ an aqnatic l ife. This 
hog c-tttua1l y is gr·eeu. lmt has golden 
:-:tri ]>e~ on ih; ~ideH and bark; it is by far 
t he ('Ommouest frog found in the 
ea~tf'l'H pal't of Anf:;h<llia, but is not so 
often seen be<·anse of its watchfulness, 
didng helcny the snrfa<:e of the wate1· 
hefore a11 intrnder <"an get w it hin yards 
of its 1·esting phH·e. Ye:;; , thet·e remains 
mtH·b tield w01·k to he done befot·e we 
rl'ally know om· hogs and toads , and ther e 
i:-; a great opportunity fm· t he naturalist 
to do r E' ally good 01·i gin a l woJ•];: on t hese 
pN·nli<u animal s. 



THE AUSTRALIAN MUSEU~I :.\iAGAZINE. 277 

The Kangaroo Family 
Tree Wallabies 

By ELLI S TROUGHTON, F.R.Z.S., C.M.Z.S. 

IN C'ontimut1 im1 of the l-:eL'ieR on the 
kanga1·oo f;:t mi ly. w hi<: h. begnn with this 
rolmne of the :i\L\GAZI~m/ "~e no''" deal 

with somP ,· et·~· l'em:nkable n1emlH.'l'f.i of 
this Sul·pJ· isingly ,-.. n·i(;ld g1·onp of hopping 
nun·supi<lls. The T1·ee-'Vall abie~ ::n·e 
unique among~t kaHgm·oo~ in ha ,·ing 
undergone an nnu xnc-t1 twist 01· 1·eYe1·s;-ll 
in eYolntion which ha:::; toi nci<le(l with 
their· 1·e-aclaptation fo1· a tl·ee-hauntjng 
existence. HaYiug en>l ve<l , like other 
kangm·oos, fl'om pl'i.mitive b-ee-dwelling 
ancestOl'l", theil· <Hlopt ion of t he hopping 
mode of pl'ogi·esRion 1nnst have J'esuJted 
in a stl-iking exte nsion of the h in<l-li mbs 
and the clh;appe<l t·anee of the lH'ehensile 
possum-like g1'eHt toes; the tail was also 
hansfonnec.l from n gl'asping to a 
balancing appemlage. After ag~s of the 
tenestrial hopping existence, which 
moulded thei1· k:-1nga1·oo-like shucture. 
these wallabies g1·a(lnally 1·eve1·tecl to the 
trees fo1· fo1·;-1ging an<l Retnrity, with a 
conesponding l'l"Y<:>1·s iou of geue1·c1l stl-uc­
ture towa]'(l ::; the ol'iginal t1·ee-ha unting 
kincl of fu n·etl animal. 

The fact that t h{) c-linging .shucttll'e of 
the foot and tail llas not been 1·e-acqn h·ed 
deat ly illn~1t'1.-lte~ .-1n h·I·eYel·f-dhle law in 
Pvolution that e:my :-:b·nettn e:-; atrophietl 
by <lisuse cannot he 1·egenenlted. The 
tl-ee-wallabies. howevel', han:. u nde1·goue 
a ]n·oces~ of natlnal re-adaptation w h i('b 
is l'eflected i n the stl-angely compo10;ite 
chatacte1· of their fo1·m and den tition. 
Theit gene1·al lJu il d 1n·esen ts a st1·iking 
conti-ast to tl1e 1·e:-;t of t he fa m ily in the 
mo1·e equ al 1n·opo1·tions of t h e fo1·f'· and 
l:ind-l imb :-;, d 11e to the fact that t h e j erboa­
ltke extem;ion of t he hin<1-qu aJ·te1·s is no 
longm· 1·et1ui t·e<1 fo1· hoppin g along at 
gt·eat speed. But t he xel'onchny pha~:;e of 
theiJ· cvoln Lion i~ moHt emphasizell by t he 

1 '£r-oughton.- THm AUSTRALJAN MUSJDUM MAGA­
ZIN~:, Vol. vill , No. l , June-August, 1942, p. 17. 

G oodfello ·w 's 'I'r ee-"\V all a b y, one of t h e mo~o~ t 
brillia n t l y colonre(l of t h e five Ne" ' (; uinea 
S JICCies, :if not of a ll m arsupia l!-;. It inha b Jts 
t h e big lter zon es of tlte O w e n Stnnley Ran ge 
i n P a pun, a n d m ountaino u s regio n s i n t h e 
J tnnfl :t ted T('rri tor y. (Aft e r Roth schihl und 

Do llm a n .) 

1·eacqn it·ecl lo;h01·tne~:-: and b1·eadth of 
t heil· plhmt feet. the cusllion-like pads 
of whi<.:h have been "1·e-soled" with 
1·oughened ~kin to a \'Oid slipping, while 
some of the nails al'e shaq)ly cul'ved. 
The han cls a t e Ye1·y hnge and powerfully 
nailed f01· grasping ln·anches, and the 
long whjp-like tail sen·es as a. c1imbing­
pl·op and guiding r udde1· for leaping 
amongRt the the tl'ees, 1·ather than as a 
eonnte1·poise f01· hopping along t he 
g1·onnd. 
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' l' t'P<'-\\'alia hiPs <lJ·e no lou~er ~o 
d<']WlHl('nt on ht>nl'iu~ to sen~P the mon:!­
ment of ~~·omHl - clwE'Iling <TP<ltm·ef;;: 
1 h t>l·Pfot·<• tlwi t· shot·t l'OillHied em·s pl'o­
dde anotlH'I' i)l(lic-ntion of 111<> J·etlll'n to 
al'lHH·<>al life. in th<lt they <:ll'e not cl('el·­
likl' a ntl mm·ahl<' in nn·ious dil·ec·t ions 
Jik<> 1JH' PH I'S of (('IT('StJ-i;-1) kallg'Hl'OOS. 

.\ uothe1· ('\' iclt>ll<'t> of J'P-Hd<lpta1ion fm· 
tl'N'-Iifl' i l' 1hH1 thPiJ· ll<t 111l'ctl atti1ncl(' hc.ls 
hC'<'OJII <' Jnmd wd o1· pol'smn-like. so that 
t heir post n1·e is lllOJ'l' horir.ontal. 1hongh 
of v<ll',Yillp; clrgJ·ec> in cl iffeH'll1 spPdes. 
Sn<'h Y:ll'i <t1ion is shown ou the ba<'k by 
1 he posit ion of the c·J·0\\'11 ot· whorl <1 t the 
J·eveJ·~o;:-11 point of tht• thic·k fu1·. which 
pt·oritlC's H lHthna I wate1·-sht>tlcling tlE'Yic·e 
adjnstc>d to t h(• c·anic1ge of tll(l hocly. T he 
po~i t ion or t hPse ''nowuf';" h;lf'; lwen used 
as a clist indirt> spetifit th<ll'<l('tel' ~with 
the icll•a that auimals ha,·ing thP hail· 
1'P\'P1'Sl'cl 011 t hl" shnnlde1·s \\'onl<l ll<ltlll'­
;t 11 y 1 w 111 m·<' <'1'<~<' t t h c111 those w i 1 lJ the 
t·erel'~Hl on th{' middle of t he b}ltk. 

1'he dPni<tl <·h;.lJ·e:H.:tet·ist i<:f.; differ hom 
the mHjol'ity of tlw kcmga1·oo gronp in 
the J·t>trniion of the <tllc · estt·c~l low­
<·1·owJwd molat·s Hdapted fol' the pnlpi ng 
of a le;~ fy diet, w hile the long l>1a<le-like 
p l·emobtJ·s- kno \\'n as ''seC'atoJ·:-;''- are 
adap ted fo1· I he !'iheal' ing of fo liagP. l'<ttheJ· 
I ha n tlw nipp ing of g1·nssPs 01· t he l'ntt ing 
of flesh. 'l' lw ti·ee-\\'H II al>iE's are thete­
fon• uoi \'<'l'Y i n tinh t tel v I·elclte<l to t he . . 
p1·esent.-day wH1la bieH aml kauga1·oos. 
l> ut <lppc-ll'E'lltly l'epJ·p!-;ent an imlivi<l unl 
b1·nneh of the c·ommon ant:e!'\hal stotk. 

• \s j)l'P\·iou::;l y poiu1e<l ont. the1·e ;H·e no 
h<tsi<- a 11a to m i<:al <liffe1·eneeH betwee11 
walhthies c-md kHng-a1·oos, so that l->ize. as 
<·om·en iently t'XJ)I·e~sE'd hy tlw foot-leugth 
f t·om heel to JongeHt toe. minus t lw na il. 
oft'e1·s 1 he ~implest means of tlistino·nish-
. 0 
mg- the seYel'<l l sec:tiou~. _\.~ the foot-
]pngth of the lcugeR1 wallabies nmges 
hom ()~ to 10 inches. nnd 1 hr1t of the 
lc11·ges1 of 1 he ''t J·ee kangat·oos" cloes not 
ex<·eetl () in d Je:-\, it <l ppe~ns ohYion~ t-ltat 
t hey m ay be te1·med, fn l' mol'e appropl·i­
ntely, trec-wall<1bies. In an:v erent, t he 
unirpw }>Of.li t ion of thc~e quain t "climbe1·~'' 
amon g 1lte il· fellow kaug-a J·ooR, i~ in­
cliC'Htecl by 1 h<>iJ· g-<•n Hs IHl me De11drolagus, 
f1·om 1 he Cil·eek, mea ning a "tree-hal'e" 

ju <lllnsion to t h t> lllOJ'<' Pq na1 1imh- pl'o­
pm·tions. diml>ing <tt·t id-ties. a n cl \' PgE'­

hn i<1n cl i P t. 

lHSTHJBl " l'IO.:X. IL\li£TS. ,\.;\;)) l<~OOH. 

'l'he in fltwnc·("' of 1 he .hmgle o t· J·ain­
Jo1·e~t 1J<lhitct1 npon their de,·el opment i~ 

illnl'tJ·n1<>cl hy the p;1·entet· \'at·iet;v and 
J·idlPJ· <·oloJ·H 1ion of tlw .Xew (hJinea 
spt><·ies. ,,·Jt i I<• ;tn afti 11 ity w ith the tJ·opi­
c·nl .\nshnli<lll 1'<11111<1 i~ ~hown b,v the 
oc·c·m·t·<'n<·P of 1 wo spec·ies in t he A thel'ton 
to Coold 0\\' 11 l'('l.!'iO ll or l)()l•th ('()H~fH I 
QnPensl;.md. rl'wo of the five J·ecogni zablE' 
Xew Uuin<'H sp<•c·ie:-; haYe the mof'i 
bl'i llian t <"O i oJ·n Uon of <-l11Y UYing mm·­
s n pi<tl. 011e o f the~e ( f )(>ndrolag'tu; ,qood­
fr>llolrr>i) is na nw<l Hfte1· it~ well-known 
<·ollP<"1ol'. who p1·esentecl the otig-inal 
spPC'illWll 1o t lw Bl'it il-'h 1fnseum. It 
iuhahit!'\ thP ~.000 f1. zone of the Owen 
~tauiE'y Hang-<"s and the ) fmHlated Teni-
1ot·~~ . and c·ombim•!-; <l foxy-1·ed back with a 
h1·igh1 ~·ell ow i~h l'H('P, belly. llan(h; and 
feet. wi1 h yello\\' I in es extendi ng along 
<"'<1<'h l-'iclc• of t he s pine. _\n even mo1·e 
l-' J>P<'hl<'n hn 11-E'e-wet lla by (Den d1'ol a ,q u r-; 
JJW1sdtiei) 1'1·om the t·an~e~ of the Hnon 
I't~ni nHn la, i n the )InlHlatefl TenitOI'J'. 
JH1llll-'d e~ ff<•1· a l'<)J·mel' cl i1·ector of the 
Bel'l i11 ~ool ogi<-H I J f n ~-;enm, acl cls a bl'ighi 
Y<"'ll O\\' ie~ il 1o t Jte ~lhon"' t·at hel· "spo t·ti ng'' 
P ll s('JIIIJIP. The othe1· t lu ·ee specie:-;. 
t·;mging f1·on1 P H Jlll<l to t he nOJ·th-west of 
I>uteh ::\t>w Ou i ne<t. <ll'e of a mol'e sombre 
bt·own ('oloJ·ctticm. like the two A ustntlian 
kinds . 

On the• 11Htinlmul. tl1e more bl'ightly 
c·olom ·ed spt><"i<"'s ( f)endrolagu~ lum­
hoft.~·i). with et ye ll owish face. limbs. and 
tai l . inhahits the mountainous t·ain­
foJ·<•st :-; or the Ilet·beJ·i RiYel' dishiet. the 
.\ 1lw1·ton rl'<t b l<.>lc\llcl. <tn<l the B ellt>nden 
K<'r Hc-mge of no t·i h-PHstent Queensland. 
'I'h is sp<><·ies is known as Lu mholtz T tee­
\Y<t llnl>y in honom· of the :Xonn•gian 
net h u ·c.tl ist -explm·et·, D1·. C'arl Lumholtz, 
\\'ho s tH'<'<'<'clt'd in obtaini ng six spedmenR 
<lftpJ· sPYeJ·;l l month ~' ~earch in t he 1·ugp;ed 
tl i s1 t·i <"l s of th<> H et·he t·1 R i\·el' in 1 8~:.! . 
'l'l1Py W<'I 'P ohiH in<'d upo n infol'mation by 
bl a('kH t h<t t <1 tJ·e(:'-dim bing k angal'oo , 
\\'hid 1 t h <'Y <·<t lle<l ''Boon~at·y'', existed iu 
1 he s('J'nbs of tl1ai 1·egion. Alt hou gh not 



\ 1 1.1 :-:T I , I !I I I. Tll l ·~ . \l ' ~THALL\~ ~ll 'SE C:~J }L\(..L\ Zl~E . 279 

lllH'Oill lll OIJ . t ltt •' \\' (' l'l' dif'fi<' 11J1 (o S(l(' lll '(l , 

Jll"l'fPITillg t ht• J'Ji g J I ('~ 1 <1 Jltl d t> ll s t.•s ( S ( 'l ' llhS 

\\ht' l'<' <>r<' ll 1lw hln<'ks h<l\1' to IH• c·<l l'<'fnl 

illllougsl t lw l'c H' ks. 
'J'ht'y S(>PIIIPd to lin• only in Oil<' k ind 

of f l '(' ('. )ll!•J1Jif'11l 0 11 fh t.' (') ' ('S ( S O f l'<lll;.!'t'S 

aud g1·owi ng 1 o n gJ ·t>•l t lwigh t 1 hongh 
1·a t h('J· , Jc•Jid (•J ·. Til t• bl rtd.:-s :-;;.1 id 111<1 t l't·P­
cptcout ly s(' \'Pt·:tl of tiH• wnllnb i<•s Wt>t'<' 
l'ouu cl slt•<•ping ill tit(' s<lllW 11·<•t> , nlHl t 1Hl1 
lh~·y sc•c•Jn<'d to pt·<-t'c•r· the s lto J·1 t> t· t r·e<""H i n 
l':tllt,\ wr•;t t lu•t . 'l'IH• fl(•s h of I IH• BoongHI'}' 
"':t' J.!I'('<Jtl ,\ J t~ · i~"d ''-" t h <' na t in•:-- . who 
I'Oilsir f<•I'C'd :1 s1 Ji1 :1111\• (J '<titl(.•cl d i ll g"O 
111'1'1'S'-;tJ·y l'o t· 1 lu• 11 11111 iug. ;t s i I t'ollowt><l 
IIH·it· lt·:td\s :111d "loppc>tl ;~I II '(' ('H w h ic·lt 
till• llt ;fl·'-tl)li:tl :-. ltt~d diJillJPd . 'J' }I(•sc• t iH• 
111ac•ks diuti JC•d . <' i l ltPt ' c ·Hw·dtl~ lhP n lat ·­
" 1lfli:d,.; lu jlllll )' do \\' 11 01' I•Wi ~ illg 11H' Il f IJy 
~IJ , . lu11g l:til wi ti t WH' h :1111l " hi lP -.: nJ;t :-; )t 

lllg l hr• lu•ad \\ ' it h :1 .,.fi c·lc 

Ut• nnett•s T r ec•-'\\' n l ­
l n h~·. dulle r - c o l o n r e• cl 
u f the n~·o u ort h 
(~Uf'(' IIShUtd N)le(' i{'S, 
T he s h o rtneNs uf t h e 
f :t t't" a nd ears. the 
r e 1 n t i , . e I y m cn·e­
Jio w e r f ul forequnr­
t .-rs, :u u l g ras tlin g 
u bilit y o f th (• s h o a•­
tc·uc•cl feet, rc•sul t 
frcnn rc•-u d n p tnt lon n( 
t h e hot>I>ing h n b it to 
l i fe· in t h e tree - totls. 

'rhe clnll t>J· <·olom·ed and mo1·e no1·ther n 
~ped es ( f) eudrola yuN bcnnettia 11 us ). 
in ha h i t i ng t h e- mo un hli n ou ~ 1·a in· forel"t 
t·t>gion of 1he D nint1·N> nn<l Dloomfield 
Hh·en:; , ll('<l l'PJ' Cooktow n , w;;t,s Hnme(l in 
hon om· or t he dhdingni ~hed :lnihOl'· 
natm·~1li s t l h. Oeoq.~·e B enn e t t . A ctoJ'(l­
iug- to ( ' h ~nl es })(" \ ' is . who namr d t he 
spe<· i es wh<' Jl I >i t·ee1 m· of' 1 he Queens la nd 
:'\ f n :-;en m, h C:' .Y i e Id Pd to " a <le~ i r e t o 
d ig ni fy i 1 l>y <1 ssoci a t ion with one of Olll' 

ol dest HlJ( I most J·esp<'<'i ed Au~ti·n l ian 
ll<ltnl'a l i).;ts '' who held in si ~ted on t he 
JH'OhC:l b i J i ty or 1 he gen ns O<'('tll'l'ing in 
Qneen s lcmd ns \\'P II <1 s in :\e w Guinea. 

1'he fi r·st spP<'im (l n~ i11 the Australian 
:) f ns€'um wt' l'<' oh1 <t i 11 t> <l i 11 1894: from the 
B l oomfi t' ld Hi \'PJ·, wh~J·<• the blac-ks' nmne 
fot· t he dimhiag kHng·<tt·oo wa~ t'E'<'Or<l ecl 
<I H '''J'd un·ilwenn''. 'rh e b la cks h u n ted 
tlwm wi11t dog-s <l rHl Wf> l' t' Ye1·y fon<l o f 



280 THE AUSTRALIAN MUSEUM MAGAZINE. AUGUS'.r 1, 19:1:4. 

t·he meat. fnh~1hiting the top!; of tree~ 
JJy clay and (lf'~(·ending in the e,·ening to 
feP<l upon ereepe1·s, ferns. and fruit, the:y 
we1·e hnt nnely see11 by the \Yhite settle1·f'\. 
ON·a~ionclllv a few wet·e obseJ·ved on the 
ftatie1· land·, lmt the uatm-al haunt!'> ,,~e1·e 
on m· uear the 1ops of monutaiH ritlges 
at 1,500 to ~.500 feet . 1'he late Dudley 
Le Souef. \Yllen obtaining specilnen~ f01· 
the :'llelbonnte Zoo. fonn<l them faitly 
plentiful in the s<Tnh-co,·etetl mountains 
ne~u ('ookto\\·n. He sa id tiHlt they <lid 
noi eat g1·a~s. whirh ,,.;-1:;; nut plentjfnl 
in 1 he it· natiYe sn·ubs. but fe(l on the 
lean:!s of the \Yhite Cedar a]l(l other 
trees. 'rhcy wet·e also pattial 1o hhcl's 
nef-it fet·nf-i. c-t·ee iH:'t-s. ~md almoRt any of 
the wild f1·nits. so plentiful nbont ihe 
~c1·nbs. 

Ye1·y la1·ge tt·ee-tt·nnln; e:u-e mmally 
d imbed by the festoons crf dnes. but 
the tree-walh1bie!': m·e cunar..ingly agile 
amongst th~ l)l·xu<:hes. They m~1y ha ~·el 
t·apiclly from hee to t1·ee, leaping a~ much 
a::. thil·ty feet down w:n(l to Rn a<ljoining 
tl'ee, the t·c_mgltt>necl foot-so les and ]n·op 
of the tajJ pn·,·eutiu~ them from slip­
ping. They ~1 bow jmn p to the ~1·onnd 
horn I·enunkallle heights ~without injm·y, 
landing cHt-like 011 all font·s. One 
wallHby was obsen·etl to jnmp fl'om a 
bongh to <1 ~mall 1·oek jutting hom a 
lllHfo\S of eteepet·~ at least fol'ty feet he low, 
while anothe1· jnmpecl fnlly sixty feet and 
lnndecl on the grotnHl unhm·t. 

The btushy tail is not tu·ehe11sile, and 
iH eitbe1· canie<l hanging <lownwm·cl o1· 
foJ·\Yarc1 between the legR when climbing 
or sleeping, but i ~ bent ove1· b1·anclte~ 
while the wallal>J J·Nl<:he$ do,Yn fot 
benies 01· othet food. The tail can a l!->o 
be stiffened and its gt·eat l ength and 

brnsll or h<1 i!'l-\ hc.-1~ appHt·ently evohed a!:' 
cl balancing l·ud<lm· fm· <lhecting the 
extensiYe lee1ps. The descent from 11-eef-.i 
if.i nsually tail tiJ·~-;t, nnlike opossums, 
while on the g1·omHl the tail is atchecl 
np like that of an OJ·dinal'y wallaby, the 
hoppiug being l>y r elati,·ely smallet· leaps, 
with the body leaning well f01·wm·<l to 
comttet·halauce the long taiL 

Blac-k:;; hnnt the wallabies with dug~ 
in the ec-wly motning when the ~tent is 
fl-eshest. seYend natiYes climbing t1·eeR 
adjaeent to the one in whi<-h the qnHlTY 
iR loente<l. Auothet· bll'lek then <:limbs 
fot the animal. eithe1· eatc-lting its tail o1· 
fon·ing- it to jump <lowu, wheu it i:-; 
tau~ht by othe1· blacks 01· the dog:.;. Th<' 
nath-e!-i !'iay the w<oll I abies (10 not cleseen<l 
for chinking- ns there i~ snth <-111 

abnn<lanee of moistute i11 t he tl·ees. but 
they alway~ ch-ink the wate1· suppliP<l i11 
(·aptiYity. Althongh male:;; a1·e ve1·y 
pugnacious, often fighting \"i.cionsly nntil 
the we~1ker is killed, iudi,·idnal captives 
soon become tame. feeding upon lH·ead. 
,·eg-etahles, frnit, and nu·iou!' leayes, 
thongh not long-lhed o'dng Rppm·ently 
to diet tlPficieucies. 

The confusion of thcnacte1·s 1·e~ulting 
f1·om t heil· 1·e-adaptation ot "<louble life'', 
apm·t fl-om leaYing the close family 
t·el ation:;;hip of the h-ee·wallabies in <·on­
siclei·able question, tenders their mar­
!-:iUj)ial genus of g1·eat scientific inte1·est. 
I?01·hmntely, the J·ema1·kably agile though 
ungainly n·eatures, which shaTe 1·espon­
sibility \\'ith the lal'gest possum Ol' cn:::cus 
f01· t·epm·ts of monkeys in northet·H 
Qne?eu~lt:llHl and ~ew Gninea, haunt such 
dense ntiu-f01·est regions that thE>h· sur-­
dnll, unlike most of the kangaroo family, 
would seem definjtely ass1ned. 
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Australian Insects. XXI. 
Homoptera 2-Tree- and Leaf- hoppers 

By K EITH C. McKEOWN 

THE waj01·it~ of' the Homopte1·a­
apart from the cicada~-<ne of com­
p<tratin.,ly f.nna 11 ~iz€. The adult 

insectfi of tlw TJ·pe- a1Hl Leaf-hoppers aJ·e 
mmally of H typj<-al wedge ~hape, 
althongh this may, in some families, be 
modified in va 1·ious ways. 

The Ce1·copidae- the F1·oghopperH or 
Cuckoo-spit Insects-a1·e closely allied to 
the cicadas, bnt pos10;e~s i wo s imple eyes, 
o1· ocelli. ou top of t he heacl instead of 
three as in that family. The immattu-e 
fOl'illS of tho~e svedes popn]arly known 
as Cuckoo-spit Insects sec1·ete a lll<lSs of 
viscid, frothy fluid in \\' hich they hide; 
this is believed to f'ien'e as ~t l1l'otection 
against enemies o1· the dtying effect of 
bot winds upon the soft-boclie<l insects. 
'rhe occunence of this '<:uckoo-spit' npon 
the young shoot~ of plants ha~ giYen 1-ise 
to conside1·able popular speculation as to 
iti'; ol'igin, and many ~trange beliefs are 
associated with it. .-\s the name implies, 
it is supposed to be ]H'O(luced in some 
mysterious way IJy the biNl, <1n<.l in Eng­
land it wa55 thought by chil<heH that if 
you 1·ubbed you1· eyes with i:l1e hothy 
liquid early on a J)fa:v ruo1·ning you wonld 
see the fairies ! 

The commonest A nsha I ian species 
belong to the genu.k PhUaynt : the:r are 
b1·ownish in~etts with the head 1n·oduced 
fotwatd into a beak-like extension. The 
most 1·emm·ka ble membe1·s of the family 
belong to the gene1·a Pect,in,a?"'ioz-Jhyes and 
Poly(·haetotJh!rs) which <.:onstl'ud on the 
twigs of en<:alyptx :-;lende1· tJ·nmpet-shaped 
ho1·ny tubeH in which they live. Little is 
l~nown l'ega l·(ling· 1lte (letai lx of their 
live~, uut ::\I (• .. fl. HHcker has <.lescl'ibed 
the sttange mmHJei· of t he eme1·gence of 
t~e adult inl:!e<:t of PectinaPiozJh,yes pec­
lHtwria. He tel11'> lww "the :first indication 
c 

:\ ll.nn tlh n f Pe<.·ti n aritt tl h ;>-l' " tJt-c tinarht 
ft11·d u~:: i ts w:t ;\' •• u i nf Hs 1uhe (enhtrged). 

Photo.-H. Hac-ker. 

that tlw insed i :-; <1110111 1o <>lllPI·tl'(' is the ;-, 

<lppe~n·an<·e of ~lllnll lmhhlP~ nt 1lw mouth 
of the t·nhe. Tllis OITlll's in P<trl.v s JH·i ug. 
gene1·ally in the en•ning- o1· ilt niglt1. 
\ '"iewetl t]u·ongh e1 lens at 1 hi:-: ~ta~e. the 
poste1·ior end of tlw Il_rmph ix seen eon­
t imwlly lllO\' ing ft·om side to side: this 
eiHl })]·otJ·ntles fm· ~1 hon t <1 secoml , evi­
d ently to oiJt<liil <1 supply ot' <li1·. <tn<l then 
1·et1-acts, afi e1· wit idt t't·esh huiJbles are 
blown; thi~ 1·enewing of t he ah· supply 
takes place at inte1·ntlx. '£he opetation 
continues fo1· about <111 hotll·, hy wltid1 
time a hn-ge maf;;x of ft·oth htt:s been pw· 
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T lu· llerfet.'t iuscl•t o f PectinariOJlhYes 
peetinarin. hnving emer~ed from the 
tnhc, restiu~ in its dwractt<l'isti c 

tlosi1ion (enlarged). 
Photo.-H. Hac1cer. 

dnce<l. ctwering tlte montb of the tube and 
l1anging- o,·er the :.;icle. \Yh~n abont to 
emergf', the ny mph fo t·tes it~ 'i\'R~· to the 
top of the tnlw, Jn·otl-n(ling its poste1·ior 
t>ncl fhst until the legs have t•eached t he 
li.p. It then ~wings itself OYer and, with 
thf' head now npwa rd, it climhs down t he 
ont@I· ~i<lc or t lw i11l>e nntil it i!'; metged 
into the ftoth whi<-h has accmuulated on 
the lower si<le. The1·e is eoustant move· 
m ent insi{le the mass of ft·o1h. canse<l by 
the insect get tin~ oni of its nymphal :-;kin. 
The £1-oth now gtadually Fiubsides : all 
movement has; {'ea~ed. nml t he newly 
eme1·ged in seet h; seen d inging to the 
empt:y uy111phal skin. which is in turn 
clinging to the side of the tube. 

'"£he pale :vellow wingless insect 
1·emain~ quite motionles~. Afte1· a short 
intenal tin~· iegmin;J and wingiJuds begin 
to appem·. 'l'hese expand 1·avidly, and in 
half an hom· from t he time they were fi.t·st 
seen ;.u·e fully de\'elopecl. While this 
gtowth flevelops, a nd foy some time after, 
the wing!'; hang clown pe1·pencliculal'ly; 

ihey ate thcu SlHl(lenly fl exed once o1• 

hdce. and closed 1o t hei1· n01·m al roof­
like po~i1ion. _u ih i!' sh1g-e. though J·atheJ· 
l'Ofi. (lw in~ect is a l)l <' to walk and jump. 
but if left UlHli~tUJ·be<l it will J·emain 
qnieily on ihe t wig 1mt il the next clay." 

'l'he .Ta!->soidC'a-JJeaf-hoppel·~ or T1·ef'· 
hoppe1·r-;- ;ne small to medium size<1 
im~e<"t~ with strongly swol1t>n cheeks and 
of !->iont " ·edge-shaped huiJ<l. rrbe COlD· 
mon eHt ancl best known membel's of the 
r-:uper -f:1 mily ~u·e t he insects of the gene1·a 
1Ell'rym P/a, an d E11rymt>loides (family 
Etnyme1iclae). They ;-n·e deep blue or 
black an cl m:nke<l with white, vello'"' 01· 
1·e(l. \Vlt<>n appro<lched, these in~e<:ts ha,·e 
the he:1bit oE movin~ klowl)' 1·01mcl the hee 
so ns to keep it~ hnnk between them 
and the ob.·ene1·, a habit that ha!) eal'necl 
them the populat name of 'sharpshoote1·s' 
in othet .lands. In theit immatute stages 
these 'l'ree-hoppe1·s :n·e assiduously 
a ttencle<l b:y ants fOJ· tl1e sake of the sweet 
honey-dew they ~ecrete. Ye1·y little js 
known of t he details of the lives of these 
insects. 

The Apple Leaf-hoppe1· (T:lJphylocyba 
j1 ·oggatti) , a membe1· of this super ­
famil~', is of economic impottc.1nc:e. The 
young eme1·ge in Septembet and Octohe1·, 
fl-om eggs laid umle1· the ba1·k of t he 
apple tr·ees in t he p1·erious autumn, and 
feed on the unclersWe of the leaves, and 
by thei1· sucking of t he sap from the 
foliage canse it to become blotched all(l 
mottled, o1· even to fall prematUI·ely. 
There ~n·e usuaUy two gene1·ations in t he 
season. The adult insect is pale green in 
colom·. Insects of t he genera Ledlra and 
Stenocot·is are b1·o,vnish and cu r iously 
flattened in fo1·m, and in theil· immature 
Rtate a1·e little t hicke1· than stout papel', 
a development that facilitates their habit 
Of hiding unde1· peeling ba1·k. Unfor­
foi·tunately, little is known of t heit lives 
and habits. 

The }[ernbl'acidae - Tl'ee-hoppet~ -
H!sembl e the preceding, but may be 
teaclily <listinguisbed b y the head being 
' 'et·tical t o t he body and the cheeks with· 
out mal'lted swelling. In many forms the 
thorax is pt·oducecl into h01·ns, knobs, 
and other fantastic ad01·nmeut of 
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Perfect insect o'f Olinrus felis (above) 
:nul two nymt•hs (below) s ll eltet·ing in 

Cl'CTices i n t h e ~"<Oil (eulnrg·ed). 
Photo.-H. Hacker. 

unexplained Jnnpo~e. Th e (·ommouest 
and most 1·eadiJy ob~~1·ved sp~c·ies is pl·ob­
ably Sextius ·d1·e.scens) a pale g1·een insect 
with the tlto1·ax p1·orlnced into t\YO later­
ally pl'ojecting Rpi.neR tipped ~with b1·own. , 
The insects sw<nm upon the soft young 
shoot~ of wattles iu all stages, an<l aTe 
c-onRtauOy attentle<l hy ants in search of 
the !:nveets they exu de. The egg~ al'e 
deposited in 1·ows h1 sllts <'nt in the soft 
batk by the ovipositOI· of t he female, an 
opera.tiou usuaJly ac-c·omp<lll iecl by con­
~idetab1e exn<lation of gum f1·om the 
injm·e<l tis~ne . The ad ul t insects can 
dodge about the twig o1· jnmp with 
amazing· agilits wl1 eu clistm·betl. 

Of the family ('ixi i<lae (super-family 
li'nJgoJ·oidea), only one spe(·ie~ seems to 
have been kt udie tl in anv detail: this is 
Oliaru.<; f eN.<>} whose h~·bitfl haYP been 

<lescl'iiJe<l IJy -'I r . IT. TiackeJ·, who writr~: 
"The c·aph11·e ol' one o1· i wo example~ at 
my home fir~t clre"· my Hti ention to them. 
RnbReqnentJy o1 h('l·~ we1·e taken by 
's"·eeping· i11 the> ge:11·dP11 when• they 
nvvea 1·ecl i o l)e I i m it c>d to the 1 ow('t· eiHL 
'l'his p11l"t t:Oll~ists 01' a h);u•k. s1 i<:ky, 
allm·j;ll :-;oil, " ·)lil(' jn!"( beyon<l is 'a 
h·inge of mang1·oye 11·(>(-'s HJHl tlw b::~nks 
of a ti<lal f'reek. The only ,·egC'tation in 
this low-lying )';tt·ip i ~ the salt.· \Yatet· 
ronc·h g'I·as~. Sj>irobolus rirgiuicus nn. 
miuor Bail.. wllidt fot·m:-< n <h•n~->e m:-.1 
OYeJ· t he m·ea, owing lo its lwing f<'lH'N l 

off f1·om f;tock . 

"A\t tlle J·oot.· o( tilt• p;t·;tss, Oliarus jdis 
Kir-k. we1·e found in munLel'R. l1lod•s 
of soil were ('llt ont. and wet·<~ 1·eadi lv 
ln·oken <lpnl"1 wiH'1·e CT<lclo; oc-cm·1·<'d, cli~­
pla:yillg i-1 white JibroH~ ~nh~ian<·<' ou bo11t 
J'Rce:-;. In these <·J·ark!-l. eal'l~· in Ap l·il. 
wete variOU!'\·Fdzecl nymphs. and :ulnlt~ of 
boOt ~exe~. The white matetial con~ist~ 
or the filameuiou~ t uft!'i which are rubbfd 
off the te1·ntin al extl-emi ty of the n_vmphR 
while modng al)()ut in the rl'evice~". 'l"he 
attachment of the wllite tufts ix ext1· •nwl~' 
weak; they may Ue Sf'el1 beC'OJllillg 
<letache<l whe11 c-olonie~ <ne exposrd. <lllcl 
i he nymphs at·e pushing among ihe t·oot ­
let~. hying to fin<l fl-esh ldd ing plac·eR. 
The nymph~ <ne sem;itive io lighi, :111d 
when exposed their duef ohjed i~ 1 o fin d 
1-iOnH' ~:;mall hole m· l'Ootlet into wJtic-lt 1 hey 
may push theh hea<ls. _,\ ftet· attain il1~ 
thi!'; objef•i t hey will t·emain quiPi , 
althoug·h t he t·es1 of theil' bodies is 
exposed to stnmg liglJt. 

" Besi<l(:'s thei1· <leJ icate sensiti\'eness to 
Ug-ht, t he clisp.:nity between the thousands 
of i11 sectH in ha biting each acl'e of gra"s 
1·oots, and t he eompaJ·atively sma11 num­
bet· seru above g1·otmd or obtainecl in 1he 
Hweep net, indicate that they are tl'nly 
::mhteiTaneau in thei1· habits. 

" Dm·ing the spting ticleR t he place js 
~atu1·c1ted with ln·a ckish water, and f01· 
:-;ho1·t pe1·iods is actually submel'gecl for 
an hom· o1· t wo daily. Seve1·al adults 
were seen climbing up the grass stems to 
avoid the wate1·. Xo nymphs appeared, 
although they we1·e nume1·ous at the 
time. Afte1· the watet receded some 



284 THE AUSTRALIAN MUSEUM MAGAZINE. AUGUST 1, 1944. 

were dug up mHl we1·e fontH1 to be appai·­
ently chy. Xo <lonht ille 'lntxy l';ec·J ·etion 
wh ich cove1·s tlleil· bcHlies t·eudeJ·s them 
watm·proof. 

"Anotbe1· exn miuation oJ the conch 
gTass was nHHle at I he end of .\ pl'il, aml 
many cluster!-> o£ eggf.i we1·e present· in tlte 
ereviceg. each co,~e1·ed \Yith ii s small 
wh ite wad; a few females werC:' seen at 
i his time, but no IU;lleR. On 13th ::.\Iay 
about one bun(hed young nymphs were 
:.;;een by b1·eakiug up i wo small blocks of 
ind, bnt only one egg-ma ss. Examination 
a1 dHfe1·ent pe1·iods showe(l that. in 
Nm·C:'tnb€'1' mul .lpril. adulis oE both :o:ex:es 
were pJentiful; whi le at other times only 
nymphs we1·e J )l ·e~eu t . " 

'J.lhe DelpiHH·iclae ;ne mostly ~mall , in­
conspicuous in:-;ects, t·ecognizable b.r the 
p1·esence of a nwnlbJc spm· on the hind 
1 ihiae. 'J.1 he hesi known of the species, 
dE'spiir its ))Ulall ::;i~e. is the Sug;.u--cane 
Uopp<'l' (P <>rkiusir> lla .c;aQohc(!ric ido ). 
"·11 i eh llat-i n Hc1 illed p t·omineu ce 011 
~HTon nt of ii s impOI·tante to thr snga1· 
in dnstJ·y. 

'l,he D€'1·bi<lne ~:m<l Fnlgori<lae <·ou h:t iu 
st 1·ildng and lwigl!Oy tolmu·ed :-;pedes. 
Rltota.na. chrysonoe ( family DeJ'l)idae) 
ltas t he w i11 gs st1·ikingly m<nkecl with 
yc~llow. l u t he l<'ulgm·idae pe1·haps the 
most beantHnl au' insettx of the genu s 
lJes·ucLa.ba . .X othing app ears to be known 
1·eg;nding ih<> life hi ~im·i e~ of these 
insec:ts. 

'Jfembets of the f<unny Em·ybJ·achidae 
m·e genetally bt·oa<l, somewha t flattened 
inse<"ts c·olonted in tintl'l' of ln·own ancl 
cn·ange. The family is confined to Au!';­
hnlia. Little deiaile(l obsen·atiou has 
been I·ecOl·cle<l on the ilu~e<·ts of this 
g:toup, but. agah1. er et·y e1·ellit must be 
ghen to ~h. II. H<H·ket fol' providing. by 
<.:arefnl aJHl pati ent wmk, what little we 
kumY of t hem in hi s c-H.: <:ount of t lw life 
history of Platybror·11ys le·ucostignw. 
"The egg patc·he~·· , he wtite::;, ";.u·e eon­
spicuous objedR on the hunks of 8potte<1 
Gums, Eucalypt a.'S mat"lllat'lti'!} in thjs 
district [B1·i~baue]. Dnl'ing Feb1·uary 
numerous females were observed oviposit­
ing on the tt·1.mks of these trees, genen1lly 
.at a height of three feet to twenty feet 

Ii'ona· feuaa l es of P lar,· bracb ys lencostigm a 
••n n tret- trun k, on e of 'vhich hns c om­

t)l e t e41 : 111 CJ;"~-mass ( enlarge41). 
Plloto.-H. Hacker. 

Ol' m01·e ftom t lH' ghnmtl . The ba1·k of 
spottetl gum <'Ome~ off in :-;mall scales, 
leaving: ontl (l<'JH·N.:sion~ m· ~c:arR. These 
m·e the places ::-;eJedetl h)r P. lcucostigm.a 
:f01· oviposition. They take up a position 
in th(:' ceui J'(:l of these hollow!'i (luring 
the opetation. <llltl pi<H·e the eggs in neat 
1·ow::;, moving gT<tdn<tlly npwarcl as the 
1·ow~ a1·e completed . 'l,o place t he out· 
~i<lr eg-g-s in position. t il e inseci inclines 
Hs hotly hom :si<le to Ride \Yithout Rh ift­
ing its centn1l po:-;itioll. \Yhen each row 
is <:omplete<1 ~ lw I·nul-1 the po!Ste1·ior end 
of het ho<l,v O\'C'l· the egg~. <.:OYel'ing them 
with wldte mHteda1 hom e:l mar::;s which is 
situated thel'e. This coYe1·ing i!:l canietl 
half an ilwh beyond t he egg~ on each 
si<le. . . . 'l'lte eggs m·e fnstenetl to the 
lJ;:nk nli he1· fhmly. with thei1· npper ends 
ineJining a W<'l.Y from the t 1·ee. In the 
ceu tn1l ]Hl. r1 of the tlepre~sion they <Ht' 
plated two <lPep, cllld 1 he C:O\' el'ing is 
finiRhc<l off ftnkh with the snnonnclillg 
b<nk. 
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' ''l' he ~·otmg nymph~ eme1·ge th1·ongh 
Rlils in ill<' oui<'J· side of 1he ~hells 'Which 
extencl fl-om the ~tucl-like protubenmce 
to th P middle, and pnsl1 tlleit· way tlu-ough 
the wnxy <:OYCJ·ing, making 1·agged tears 
<lD(l ct<H'k s. The:r ,·u·P pale yellow. with 
black eyes. nnd 1·enHl in n10tionless in a 
cJnr:: te1· on the vd1iie c-o,·e1·. Afte1· a few 
hon1·~ they become g1·e;y. On the second 
day i he 1 wo long tails chm·ae1 e1·istic of 
the::~(' mHl othe1· J>latylwachys nymphs 
appea1·. Ou t Jl(> tll i nl 01· folu·th day the 
f·luRter breaks up, and they scatter ove1· 
the heP, going np into the higher 
hn1ncl1eR. 

·•'rhe t wo anal appendages of P~a,ty­
brachys nymphs con:::;ist of excremental 
materiaL It is forced through two cil·­
enlar plates situated on either side of 
the la~t segment. They ;,n·e diYiclecl jnto 
ma11y ~mall compm·tments by fine racliat­
illg ancl coHreuhic lines somewhat 
1·e~emhling- the nun·kings on an A?·aoh­
noidiscus (liatom. The~e drcul:u plates 
are pt·esen't in nymphs of all stages. Even 

NYutJih l< of P i n t , , h r l\ da ) ' " h•n c41>' t i -.r;Ju1l .sho~v­
ha~ th t• Ion~ tall lt huut• nt s (CJaln.-,;e•l ) . 

0 
Photo.- H. Hac ker. 

A •lu1t fem n l cs of Platybracbyii> leuco~ti~m:t 
(en hl l.".lre•l). 

Pho to.- H. H ac l<e r . 

when uewly-hatchf'<.l they are 1n·esent, but 
a1·e, of eotnse, much snu1lleJ· ancl c·ontain 
fewe1· compa1·tment.. After pas~ing 
tlnongh these plates the excrement i~ 
<hawn out into long bundles of fine glassy 
filaments, tightly t\vistecl until nea1· the 
upical ends, which become tmtwisted and 
b1·ush-like. The appendages a1·e con­
:stautly g1·owing, but tlw loose eucls 
(bejng very brittle) }'Ire continnally 
being abraded; the a,~erage length 
temains constant in the diffe1·ent instar:, 
1·eaching a maximum of about 1~ mm. in 
the last. After each moult they are left 
behind on the discarded skins, but other~ 
l'lOOn appea1· and gJ'aduaUy lengthen until 
the maximum i~:~ reached. 

•(Pla,tyb·J·achys a1·e double brooded; 
fl-om eggs hatching in February the 
winter months are passed in the nymphal 
state, the a<lults emerging in sp1·ing. F1·om 
eggs laid in Septembe1·. the summer 
months a1·e passed in the nymphal state, 
the adults appea1·ing in February. The 
latter is the main brood. 

"('onsldel'ing the unp1·otected condition 
of these insects in all theil· stages, nnd 
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the uumbet of theil· enemies, both pl·e­
fl <ltoty and parasitic, it seems incredible 
t hat any can survive, as thei1· only 
defence seems to be theil' ability i.o make 
quick leaps. I t is evident, howe,·e1·, that 
lal'ge numbers do escape, as they ax·e 
numerous in all out eucalyptus fo1·e~t~ . 
. . . Sometimes the egg patches a1·e so 
!'; i1ua ted that jn heavy rain they are 
exposed to sti-eams of wate1· flowing clown 
H1e i ree trunks. If the cove1·ing shonld 
be injured so tha t the eggs are expos~d, 
they aYe quickly devoured by ants. whxch 
cut the eggs out and cany them 
away ... . n 

rl'iH~ Achilidae have the tegmina foldecl 
dow11 flat ovel' the bocly ;:wd not held in 
th tl mmal l'OOf-like manner. A chil ns 

[ta1111 me1ts) a Ln-ight red insect, is often 
founcl in the nests of termites; the asso­
ciation is obscure, but it would seem that 
t he insect may feed on moulds, since it 
will develop in 1·otting timber in the 
ab~ence of othe1· insect associates. 

The Ricaniiclae ~mcl Flaticlae are 
bJ·oadly tl·iangnlal' when viewed fl'Om the 
:-; ide. ~ehe common P<l!';Sion-,ine Hopper 
( 8colypotJa, a,ust1·crlis), with cleat wings 
ln·oacUy ma1·gined with black, sits in rows 
~long t he stems of passion-vines and 
sucks the sap. It ir-; a member of the 
R.icaniWae. Typical members of the 
Flatidae a1·e included in the genus 
SiphC~~Y~-ta. S'iphamta ac l(ta is ''"holly 
green; it drain s t he sap fl-om the young 
~hoot~ of eucalypts. 

Notes and News 
Jlu. F. D. :.\ Lcl'AR'l'HY, Authropologist at 

the }I nsemn, was away fo1· ten day~ 

I'e<·en tly recordino· furthe1· se1·ies of , b 

nhol'ig inal 1·ock engravings as part of a 
~urvey of nndescribed groups in the 
Sydney-Hawkesbury Rive1· d1shict. He 
completed scale charts of t wo gl'oups at 
Old Boree, one near Wollombi and one 
near St. Albaus, iu the county of 
Nol'thumbel'1and and oue at 1\Iaroota, ju 
thf' county of Cumbel'land. He accom­
panied :.\lr. D. W. C'hapman, of the 
Sm·YeyOJ·-Geuei·n l's Depa1·tment. who wal-: 
wOJ'ldng in tbe a bore localitie~. 

* * * * 
:MtL ToM IHEDALE) -who for the past 

twenty years has been conchologist at this 
1\fuseum, has entered upon leave prior to 
t•etirement. On July 28 he was the guest 
of the President of the Board of Trustees, 
Mr. F. S. Mance, at a sherry party. Two 
<h.lys ptevionsly, at a staff gathering, h<:> 
was the recipient of two photographic 
rep1·oductions of drawings by vV. Hodge~. 
and a chrominm-plc-1ted hay for Mrs. 
rredale. Hodges accompanied Cook as an 
artist on the R esO'lution and Adventu1·e) 
and the original drawings are in the 
l iln·ary of the A1.1stralian :Museum. 

THE centena1·y of the departure of 
Chades Shu·t:s explo1·ing expedition to 
the centre of this continent from Adelaide, 
in August, 1844, is now being celebrated. 
Shn·t was associated with this :\Iuseurn 
as a member of the Ol'iginal committee of 
superintendence of the Australian 
Museum and Botanical Ga1·den appointed 
ou 1-:bth tTnne, 1836. 

* * * * 
T:r:m following popular science lectures 

" ·ill be held in the Australian ·Museum at 
8 p.m. on the unde1·notetl. dates. These 
will coucludc t he 19J4 session. Arrange­
m.ents fo1· the 1945 session will be 
announced later .. 

S<~ptember 14.-''The 'York of H 

Biologist in vVar-time' ': 1. 1\I. 
'rhomas, lVLSc. 

Septembe1· 28.-"A Yisit to the 
Cla1·ence Rh~er-": Joyce Allan. 

October 12.-"The Fishenr P otenth1l 
of Australia" : TI. , Thompson. 
D.Sc. 

()(-tober 26.-"Dry-Rot-''yhite ~\.ni'i' 
-Bore1·s, and their Control" : 
B.. A. tTohnson, A.'YLI.E. (Aust. ) . 

Doo1·s, 7.30 p.m. AdmisRiou free. Tile 
le<.:tures are n~n ally illustratt>ll by films or 
h1nte1·n slides. · · 


