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( P/I (J fo(lrapl tJJ , unless ot11erwise stated, 'is by G. c. Glutton.) 

e OCR FRO~T ('OYE R. T he );alive H en ('l'ribony.r mortieri Du Bus) is by Lilian :\Iedland. 
It is one of a Sl't' ies of posl cards issu ed by the Australian Museum. 

The 1'\ati n • lie n i s <·onfi n ed to Tasmania, wh e re it represents the " ' ater Hen of the mainland. 
I t canw into pnuninenre neat·Jy one hundt·ed yea r s ago, when it was found that, although the bird 
was fully equi(llwd wit h wings. it did nol use them for flig ht. It is evidently in the first stages 
of that d t>g enerallon w h i<'h m a ny o f the Rails- the family to which it belongs- have undergone, 
f:lightleRs Rails helng common . esp ecially on small islands. Concurrently with the loss of flight, 
ll would a npear t o h ave increased in s ize. and is one of the largest of its group. 

The ~alive li en frequents the ba nks of str eams and s wamps, but is a terrestrial rather than 
an aquatiC' bird It is a vegetarian, a nd is said t o cause cons iderable damage amongst crops, more 
espec·ially pota t oes. 

The nest is m a d e upon the g- t·ound of coarse h erbage, and five to eight eggs are deposited, 
cream with brown blotdws. Th e t t'Y of the bird is, according to Campbell, a loud "crake-crake". 

The Ra ils huve a world-wide distribution , and form a distinct group of swimmin~ or wading 
birds with pcc·ullar btli H, and without webbing to t he toes, though these a r e sometimes curiously 
compt'(•fiaecl and flanged few Awimming. 

l>BCE~ fBER, 1940-~,EBRC.ARY 1941. 



.Hvnro Hend TrOithy. 

(See page 243.) 



J>ublis/i('(/ by th e . t tf..'·dralian Jlfusetu n - ('ollege 1 treet) Sycl11ey 

J•jclifor·: .. \. B. 'Y.\t.I-\0:.\1, J>.R<·. A mlllal Rnhf-i<Tiptiou, Post F1·ee, 4/4 

Yo1.. \ ' 11. Xo. 7. D I<X'I'nll:nm, 1940-FEBRr~rtY, 1941. 

Administrative Changes 

T llE clo:siu g months or H)JO ln·ong-ht 
<I :SC\'t'I'Clll ('t' or ( fit• S(ll'\'lt(:'S ()[ (fi t" 
two e.xec.:ntin• o f'fi <.:c 1·s of t he ~\ns­

tr·ali<lll :\ l nsenm- l> t·. (' . ~\ll(lenmn. 

J>i n•dor·. nnd 111·. '"· 'J' . \Yell s. Se('t·eiary 
- both ol' whom }wd ('O il(t ·ibntecl ~1·ea1Jy 
to IIH• ;lth<lJH·t>ment of t h<~ inxtiiution. 

l>r· .. \.B. 'Ynlkom sn('tee<ls D1·. (' . 
..~\ ndc•r·so11 ns I>i t·t•c·toJ· , t lrp h1t1et· having 
l 'l' I i J'(•cl () 11 :n st (k t 0 l>l' I' ' 1 H.J.Q. 

IIH . . \. B. W.\LKO:.\l. 

1> r·. \\' ;rJkom wax hol'll <11 <Jn1fton. )\pw 

Rcnrt h \\':-\lex. nrHl t'P<'<'iYC'd h ix Pfl ll <'cttion 
a1 Fot·1 Ht r·et•t 11 oclcl Rt'hool and 1 h<' 
1 ' 11 i ,. <•r ·~ i 1 y of Ryd ll<'Y. 

ln his t•a l'l y •lens hp IJ<'<.:H m e inte1·e~f ed 
in nn1nr·<l l his1or·y , CllHl mnny years ago 
was <H·<· nsiome(l io a t IC'llll t h e mcetin~s or 
1hP ~cw Hontb 'YHirs ~<linrali sts' <' lnh , 
:-u·c·ompnny in g hi s f :-dlwr·, \\'ho w a s keenly 
inic•r·c~st<>d in con ('ho logy. 

Ti t• oiJ1nine<l the d e~l'C<' of B. c. in 1 Hl 0. or. A. u. Wnl kom. 

ohlninin~ li" it·st C' lnss ITono nJ·s nnd :\ l t><lnl 
in Clrology toge1 h <:'l' wii h Sceond Class lfonom·s iu Chemh;1l'y. In 1918 l1e was 
awm·clpd t he clegJ·ep o f D.Fk. with )fP<lal. H e wa!'i a Linnean 1ladeay Fellow in 
Geolog)' fot· a :ye.u·, 1'(1Xi~ning io be('Olll(:l L e<·tul'er in Geology Hi the rnh·ersity of 
(!ue<>md:-tlltl. 'l'he h1 tll'J' position he lw l<l f' 1·om 191S to 1019. 

'Piw lat e ~h .. f. .r. l•' le1c·h el' , l\I.A. , B.H<'. , W<-1S t he first St>netary of the Linnean 
HoC'it•ty of 'New Hon t h \V a lt>H, :HHl h1te1· n 'PnHdee of t hi s Museum. Dr. '\V a lkom 
Htwc·c•<•d<•cl hi 111 in tlliH impcn·tnnt po1-1 ition , <'<ll'l'ying ou the wm·k ably and upholdillg 
ihe fine tr·nclitionH of tlw sc)(· i<>ty fol' the pnHt twenty-on e yeaJ·H. 



'£HE AUSTRALIAN M USEUl\f MAGAZINE. 
------- -----------------

Xotw iihRimHl in g the IH:•e:wy d t> m;mds of 
hi~ official po~ition:-;, h e ha s found 1inw 
fo1· a H'l'V c·on~i<l('l'<ll>lP mnount of 
hon01·<1 1·v ":m·k bot h ht ~<·ien('e <\!Hl in 
~p01·tin~ acth· iiie~. lie wns l't ·es i<len t ol' 
th e Roy<ll Soeieiy of Quc>elt~lan <l fot· 191 R-
19, IIonot·m·y Scn·ehny of tlw An sha lian 
~<ltionnl Rtl~e<nch ComH·il hom 1UH7 
uniil qniie t·eeeniJy, Editor-in-Chief of 
. I ust}'(f/iall Sc ience A 7J8tl'((cts 1'01· f.;('Ve t·a l 
yent·s. Tie ha~ lwen OJH~ of i he> lll<l ill SJit'i ng-~ 
ln <ttllie,·ing the success or ScielH'C llow.;t>. 
Ai nnious' time:-; he lws IJPPn C'h<r il'mnn . 
IIouo t·<1L'Y Secl'etm·y nncl Tionora t·y 
THl<1 s n t·et· of 1 he Sc:i.en <'e H ouse .!\lc:111age· 
men i Committee. 
Hi ~ 11nme is well known in n 11 t lt C' 

Stntes nn<l Xew ZealmHl as t he C'ffic·ic:>ni 
<lnd <.:oul'teon~ 1Ionot·a1·v Genen1l 
Secrehnv of the Aushalh1;1 mul NPw 
Zeal an cl · Associ<·ltion Co1· i'he ~\<1 n1nc·t'· 
ment of Science, a posit ion he h a:-; helcl 
since J 9~6. llad it not been fo1· the post­
ponement of the A <l elaicle meeiing thi :-; 
y('a l', he would by t h i5\ t ime h;we tn ken 
a chief pad in the nnange1nent~ of mee1-
ings in an t he crtpih1l ti t ies in .Aw--hal ia, 
as well as at .c~ucklaud. New ZealalHl. 

Hi~ chi ef pape1· in :-;c ienee d ea l wi th 
the Ue~ozoic Sediment::; of E;.1~ten1 A m;­
halia and '\Yith palaeobotany, of \Yhi<:h he 
is t he leading authority ·in Austrn liH. 

Hi~ gene1·al all-touncleclness i s , hown 
also in the keen inte1·est he take~=; in the 
organizat ion of ontdoot spo 1·t~. He him­
self is a keen tennis plnyer, and fot ~ome 
yea1·s was a Vice-President of i he Tem1i~ 
Association. 

D1·. vValkom s attainments gene1·ally 
<ll'e of a high Ol'Cler , and we ca n look 
fo1·wa1·d with confidence to his mm·ked 
sn<:ce~s in his new position . 

DR. C. ANDERSON. 

Owing to the pa8sa~e of time, it h a~ 
become nece~sary fot Chm'le~=; AnclP1·son, 
1\f.A., n.Sc., C.U.Z.S. , to 1·etil·c fl'om the 
di1·ect01·ship of the Au stl'a lian M:n~eum. 
although hi R general appe~n·nnce would 
suggest that he ha s yet fm· to go to t·ea('h 
t he age of tet il·ement. 

D 1·. A 1Hlet!';On wa~ hcn·n in ihe Ol'l.:m•y 
I~lnn<l~ on 51h De<·emlH't·. 1876. ITi ~=; 

U r. ('. .\ uch·r:<cm. :u ,,\ .. C.:H .7..~. 
( F a ll;:, Sydney. ) 

Nl n<"<ll ion lH~n·c-111 <lt 1hr RtPnness Pnhli <: :,-, 

Sthool. wh e 1·r he won t wo hnJ·:o-:m·ies. Ftom 
t hi s pnbliC' s('ltoo l hP ent(lte<l the Kil'l\:wHll 
Hm·g-h ~chool. F'1·om KiJ·kwnll lw pl'o­
<·ef><letl 1o t he Fui,·en ;ity or Edinhm·~h. 
at whi<-h <'enhe or leat·nin o· he won nH?dnls 

~ 

in C I H:'llli~ t t·y, f't')'f-;1 ;lllo~ t<l phy, Oeology. 
l\ Ii n e1·n logy, PhyHi<'!', HJHl Zoology. H (l 
also wo n t he llopP P1·i~e ~kholnt·ship for 
the mos1 cli stingn if.;hecl pass in 1 h<> Chemi­
cal Lab<nni01·y . EYen as t hongh it w f> t·c 
not suffic ient to m onopolize so lll<lllY 
nwda l l=>, he obtain eel <lhd ind ion in E ngliRh 
Litel'~1tln-P , Latiu. n n c1 ~en i cn· )l a ihe­
matiC'~ . Sil· -1 ohn Flett, who W<lS in 
Am:;tt·c.1l ia en l'ly in 19R9. spoke in t he 
llig-hest terms Of h iS old Htnden t, "(']HU'lie" 
A ncl e1·s.on , <'l.R he c·alled him, and PXJ)I·t}s:-;Nl 

g·t·pat plec.l~'>lll'<' n1 ~rPin p; him ng-nin. 11 
me~y he of i ntt>l'P~i io ll Ol<' that t he 
m ention he1·e of S iJ· .John Fle11'~ m1me 
C<l ll :;:; to mind 1he impm·inut posi1ion 
wlliC'h i lw Ki l'lnntll ~\hoot ot•c•npies in 
l~ng-l i ~-; h ed n<"H ii on. 11 i~ o11P of i lte ollle~t 
RC' hooh; in B1·i tain. <ll td hollls n spl<}udtd 
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t't'l'Ol'd lly t'<'a so n of I hp l a t·gp nnmbr.t· o f 
i ts pnpil s w ho :-;ul>s<'<lll t' tll ly nti ni11Pd 
emim'tH't' . pn 1'1 ivul <t l'ly in t he domnin of 
sd l'tH't' . .\ nw ug· I h <'i'l' lll ny br m e11i i onrcl 
Si1· .Jo ltn 1•' 1<' 11. l>it·P<·1o t· or the O eo log·it';t l 
~ttt ·n•y ol' Ht·i t : t in ; -Toltn ' r'ni i . PJ·ofe s so t· 
of l ' hysio logy. .\it-(; i 11 l'n i n:>J·sii y, l\fml t ­
t·t'nl : Et·ltPsi ~h (;'a t·Pt·. Pl'ol'es::;m· of A gl·i ­
t lJllnt·l' . 1' 11i\'tlJ·sil y or l<jclinlmrgh ; .Jnmes 
C:unn. J'J·o l'(' :o;i'o t· o l' I 'ltn t·m;H·ol ogy, 1Tn i\"t.'l'· 
~ i ty or Oxl'ol'd: .Jo hn <fllll l l , P J·o[e!';sOr of 
l'h<lt'll l i\ n)ltlgy. 1' niYel':-; i1y of f'ap(~ Town 
:::lon1h _\l't ·i(';l: H . ( '. \Yali ;H·e. P t·e:-;i<lenl of 
Qure n's ( 'o lleg:e. ( \ lll;Hln: Oem·ge \ V. 
Sc<ll'th . l't ·o i'<'HSO I' o r Bohlll y . )J cOiJ I : t he 
1<1 le .1 ;l nwx \Y. I l Pws, 1 'J·or(~ :-;so t· of Butauy. 
1"ni n)1·sity o r Xnl ;\1: Rt<llll e.v Cm·:·d tE' t , 
Dii·N·tm·. ~tott i s h )\ ;lti o unl n a ll eJ·y . 
] l ost of t !JC'Sl' ll Ol;thlC's \\' l~ l 'f' ~\ntl f'l'~Oll·~ 

eon1 <:' ll1 l >O l'<lt 'iPs. 

l' t·iOl· to hi s <l ppointmr n l t o t he ~\ n .·­
t t·;l li<l ll 1 111 :-iC'll ll L ... \ ntl e t·sm l \\' <1 ~ in ch;:ll'ge 
of t he Hen ~ <.' \' i :-; 0 b~t-> l·Ya t 01·y. 

fie \\'il S app ol ll ( ed ) f i n r l';l ]Ogi:-; t to thi ~ 
"Ji nsenm on :!:!n tl .Jul y. lBOl. a ml . for <1 
pe1·iod ;1ppl ·oximn i eJ )~ o f twenty ye;Hs hi s 
\\Titi n~s w e t·e confi ned m <tinly to 
mi twt·;tl o~y antl <· t·y !-; t<tl logt·aphy. F m· 
l'€'S€' <1 1'th in thi s fi eld he wa R a w;nd ecl 
the 1>ot1<H·ate o f RtirHte by t he l~ llh·e t·­

. ity of l ~<lin b1n·~lt . .At d iffer en t period ~ 
he hct s tle1 i \ '(' t·ed lPc: ttu·es iu t hese ~nujetts 

at t hr l'uire1·sity o f S~·dney. 

Ire w n:-; Adin g .A!-isi stnnt f' nt·ato J· of 
the )Insenm fo t· n yeu t· be l'o 1·e h e wa s 
appoin te<l Dil·ec·t01· on 14th F eln·ua 1·y, 
HJ:!l. 11 \\' <:1 :-; ~h odJ :v nf t e t· th i ~ t hnt he 
began to (l e ,·ote mo~t of hi!-; Rpa re ti me 
to t he :-;tncly of ,.e1·t eb1·c-1tE? palaeontology. 
I n this <l epm·tmr nt <>f ~tu tly he has 
il <'lrier e<l i nte 1·m1 t io n a I 1·ecogn i tio11, 
e!-\pec· ia lly in couneet ion with his cl etniled 
taxonomi c wo t·k on thr extinct chelonian 
J/ r> iol flll ia . 

In 1 U11 lte \'i xi1 eel Em·ope n11<l studied 
t he more import ant rnn ~en mro;, t ogether 
with i heiJ· m et hoci R. H e noticed t hat 
hnuiint ~J·o~tp~-; we t·P hP<'oming a n impoJ·t. 
an t feai m ·e i u mu s(llllll display. 'MoRt of 
the (i 11<' g1·o ups i 11 1 he A ushalinu l\Iusenm, 
whid1 H t·t• xo g<•ueJ·n lly a<l mi J·c<l , wet·e con­
xll·u<'fc"'<i t1nd c•1· l ti x d i1·Pci ion . 

Dt·. Ande1·son ha ::;; been Pre~icl ou t of the 
Ho:yal Society of New Sout h \Vales, of 
the JJin nea n Societ y of New Sout h \1Vales. 
;nul of the Antlwopological Society of 
Kew Soutl1 \Vales. In addition t o these 
honout·s, h e has 1·eceive<l t he important 
on e of Gone,·ponding l\.£eml.>er of the 
.Ame1·i can l\Iusenm of Natm·al Hi st01·y . 

P ew men posses~ such a \dele know­
ledge of so many l.>1·anches of science, 
<1 11 (1 fe w in deed they a1·e who have given 
so fl·eeJy of theh· knowledge, not only 
t o t he museum staff, but also to othet 
w01·keu:.; in science geJJ er ally . In 
addition to his seient ific at tainments, he 
ha :-; a Yer y good wo1·king knowledge of 
seve.n !l languages, an<l he has assist ed his 
coll eagues fl-equently in the tl-ansla tion 
of val'iou~ scien tific descript ions con­
t ailled in f01·eign pel"iodi ca ls . 

A ntleJ·~on is ve1·y popul a1· among his 
f1·i encls, and is well known as an excellen t 
1·a contenr. especi ally on the humo1·ous 
side. l\f m·eoYer , he does not hesitate to 
r elate an anecdote whi<:h may be against 
himself. 

D1·. Aude1·son will long be r emembered 
a t the :Museum. a nd the whole of the 
rl'nl:;;tees Cl n cl of t he staff hope s ineeJ·ely 
that a lon g life of fm·the1· nsefulne.·s and 
happiness is in store for both him and 
his fnmily . 

M R. W . T . '\YELLS. 

'M1·. \ V . T . \Vell S\ t·eth-ed on 18th 
Novembe1· fl-om t he position he had 
O<'Cnpiecl a s Secr eta1'y to the Australian 
l\Iuseum for the pa st sixteen years. 

i\f1·. "\~7 ells was born in :Melbmn·ne. He 
1·eeeived an extensive t 1·a ining in acconnt­
:u wy in Vktol'ia, and in that State also 
he ga ined- a very conside1·able commet·cial 
expe1·ience. H e came to New South V\1ales 
in 191±, .and, fl-om that date onwards 
unt il 19~4) he held seve1·al importan t com· 
met·C'ial positions, inC'luding that of 
Aetountant and Manager of the New 
South \Vales St a t e Bakery and Flour 
1\lill. In tonnection with thi~ appoint­
ment . t he Hon. W. .J. 1\fcKell , then 
l\linister of .Just ice, 'n·ote: " Of all t he 
offic·er s with whom I wol'Jte<l, not one 
showed mo1·e abili ty nol' wa-R more cou-
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scie11tio11S in t he can·y ing out · of b i : 
duties. . . . I t·eganl ~h. \i'Vell ~ a s one 
of t lle finest offi cer s in the P n l>lic Service 
and one w hom tl1e State migh t feel pt·o tul 
t o pos~ess. H e is · a highly qnnli fied 
Acconntani. a clever ot·gnni zer. " 
~11-. G. J . Evat t , R.esident Commissioner 
of the llTigation Commission 011 t he 
MmTumbi cl gee A t·eas, al so stated t ha t Mr. 
V\Tells, in his capa cit y of accountant under 
the Hesident Commissioner, "showed 
mat·ked abili ty, not on ly in accountancy. 
but in certain importa nt secret a rin 1 
work hjs jutegtity i s beyolHl 
quest io11 .. , 

At all Bocu·d and Committee meetings 
of the 1Iuseum ~h. \ Veils co11l<1 be t·elied 

n p011 to f m ·n h;h ~111 y i11 fot·mat ion l'equited 
a t a mommli 's H01i <·e dealing wi t h A.ns-
11-a 1 i:-:111 Mn !:!eum l)l·oc·ed ur e . Tii~ ge11el'al 
t·elat ion s with i he 1' n tstee!'; i ndicate that 
hi s clepartmellht l wol'l< wa s always up to 
d <de ancl of hi ghly sa ti ~faC'ioJ·y 11attn·e. 
Iris r etil·em ent \\'i 11 be a tl i sbnct loss t o 
t he Mn sen m as he ha s a lways canied 
out h is d nt'ie!'i i n a mm·kedly efficient 
m ;;unH:•l· t h er eby l'en(leJ·in g mo. t valuable 
a~si!-;tan ce to the Tn1 1 ees. Af te1· hiR loner 
an <l me1·itor ion s; cat·eet· i n the set vice of 
the State, ~:h. "\Vell F; 1·etir es " ·it h t he best 
wi she~ of all t he Tl'nstees fot· a long 
u~eful and bnppy life. ' 

G.A., V. 
E .C.A. 

Presentations to Dr. Anderson and 
Mr. W. T. Wells 

A T the meeting of the B ocnd of 
TYustees of the Austl-alian Museum 
on 10 Octobe1·, t he la.'t meeting t o 

be attended by Dr. Antletson, the follow­
ing t esolut ion was unan imou sly a(lopted : 

That on the occasion of the r eti remen t of 
Dr. C. Anderson the splendid services 
rendered by him to the Australian Museum 
as ~n officer and Director over a len gthy 
pen od be placed on record in the proceed­
ings of the Trustees. 

1.~he . 1.1 tustees expt·essed theh- deep appre­
CiatiOn of hi s se1·vices, t lu·oug:hou t which 
t he c1·e<.lit a nd 1·eput at ion of the .MuReum 
had been maj n tained . 

Dr. Ancle1·son was pt·esentefl wit h a 
pm·table typewt·itet·, af'S an a id to t he 
w1· it h1g of his resem·ches which i t i s his 
in t en t ion to continue. Fl'om t he sta ff he 
t·ece ive<l a w1 · i ~tl et watch , ~ni tahlv nncl 
s imply inRcl'ibecl. · 

On 14 )[ovembet· t he llo;nd of Tnl i'i lees 
t e:-;oh ed: 

That on th e retiremen t of Mr. W. T. 
Wells, owing to his having r eached the aO'e 
limit, from the positi on of Secr etary ~o 
the Austr a lian Museum, which office be has 
held since 1924, t he Trustees place on 
r ecord th eir appr eciation of his faithful 
and valued services. T he Trustees grate· 
fully aclt nowledge the assistance he has so 
capa bly and efficiently render ed in the 
conduct oC t lle a ffa irs of tbis Museum and 
the dev otion and high sense of du ty he 
has at a ll t imes displayed. 

I n pt·esentin g him wii h a chim in o· clock, 
t he Pt·e~id ent, ::\I1·. li' . R ~L1n ce, l'e~n:u·ke(1 
on . t he effici en ey a n<l a bil ity wi th 
w lnch h e had h amlled p l'oblem.. of 
n cl m ill is1 n ,11 ion . 

F t·om fellow offi ce t·l'i \) (.\ wali\ the l'l't ipietlt 
of n t l'avelling t a l'ie. 
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The Stone Axes of Australia 
By FREDERICK D. McCARTHY 

A ( ~ H ~ ~~\ r1' de<11 o f interest is <'tl wa,ys 
eYin te(l. by tirilized llHtionf; in the 
~t xes o t l e~~ atlnuH"ed p eople · and 

in thost' or p1·eld:-:i01·i<' t ime~ . The sc ience 
of p1·eh istnr.r ha~ been e:1eh anced consiclet ­
abl~- <cl :-: a 1·esnJt of cnl'io:-;ity in the histo1·y 
ol' 1hi~' al'i ifn t f. The inquil·y has been 
as~idnously pu n.;netl h:Y ha iu ed 1·e~earch 
worke1·s thronghont the wod (l , and today 
the st 01·~· is know11 in some (letail. 

Two f<H!l OJt·~ \\'hi ch h<:we played an 
i mpo1·1n11t pn 1·t in 1 h e ]H·odnction of t he 

gr eat val'iety of R10HC' Hxes in existenee 
a1·e the invent ion of v;;u-ions nHnmfa ctur­
il1~ method"' ~111d thei1· wid e cliffn !;ion into 
DlallJ p~ll'tf4 of 1lle wol'ld, and the modi­
fi<·atioH of fcn·m a1Hl 1 e(')mi(]ne by Joca I 
t l'aftsmrn. Jn B tll·op·e, Asia, AfJ·i cn nn<l 
,Javn 1he chip]>ecl lHnHl -e~ xe o1· conp-<le­
poill~ 1 1~1 :-; la>c•u t1·aced lm<"k to e;uly 

J 'leh;toceue times, when it f01·med the 
principal tool of the Lower Palaeolithic 
peoples. In England and Ft·ance the dis­
covery of eoliths has takei~ this ancest1·y 
back still further into the Pliocene pel'iocl 
of several million years ago. 

-Stone axes were beli eved t o be "thunder­
stone~" a.ucl in Eu1·ope we1·e kept aR sae1·ed 
objects befo1·e t heit· tn1e pm·pose was 
known; today t he natives of India , China 
and )fal aya and othet· peoples still hold 
th i:-; belief. 

•ro11 row: H onbiubien type n xes. 
S lmHttJ:a h;nul-nxe (left) f ront 
Y nmba, N . s. Wa les; g r o u1ul-edge 
snntatrns nlso occur in enstern 
A u strnlin. Grolnul-e cl ge a xe 
( centre) nnule :front a wate r­
·worn tH!bble ( uote t b e percussiYe 
hul e n tntions) . SYtll1ey . Gro und­
e d ge :n:e (righ t) roughl y chill lle tl 

t o s ltnr•e, N. s. 'Vnles . 

.,. Bottcnu row: Lenticulnr 
:txe (left), partially 
Jlo lis lte d. Kintl>erleys. 
'Vestern A,.ustl.'tt lin. Ois ­
(lQicl lenticulnr nxe 
(eenh·e ), B o uli:t , Q.ueen:s­
l :uul. 'l' n 11 J!: e d nxe 
(riJ!;ltt), nor th - 'vest 
<l.uee'fas lllucl. Onc-tltircl 

nnt . !i>ize . 

Av<1ilable evidence imlicates that Ans­
halia h::~s had a compal·ath-ely sho1·t pl'e­
hh;tol'ic pel'iod, limited enth ·ely t9 the 
~tone age, and the axe f01·ms one of the 
principal cl'iteri.a in its elucidation. The 
~to1·y begins with a chipped hand-axe in 
the beginning of the mesolithic period 
which commenced about 10,000 s.c. At 
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F lnt. N.!'I.W. A c· cHUIIIfl ll h ' llt' I n t>n :o;tt'rn A u l'l­
trnlln. 2 . W il cm n nlu , N.!'i.W. Grocn •c d foran 
N •m mc•u In " "t•stot•rn N.S.W. a. 'l 'Y IH! " ' ith trnns­
\ ' t'rst• nnd m N IIn n J,t"TCIO \ ' ('"'• R u s h"·o rtlt diNfric•f. 
V h •turl n. 4. A Xt' wit h J,t" ruovc n ncl m ort n r-ll kc• 
dt>Ji r N cNiu n , lluHhwu rth disC r lc-t, ' ' ldorln . it. 
Pulls h t•cl ndzc•, ~·Jurh•t.•, N.!'I.W. O n c•- Ch ird n n harnJ 

H l ll:t'. 

l\f lVf A 0 A Z I N E. Th:C' . :Z< , lHJO. --- - -

iltis tiiiH' a kitdH'n ·mi<ldPn 01· ~hOI'C· 
d\\'PIIi11g pt>op l l' li \'<'d in i->Onih-Past .\ Hia 
:tlld Ill(' ~ hday l'(•ll iii SlllH. rrlw h hrllHl-nxr 
''<Is lll<lll P by ('lt ipping o tH' ~nl'fa<·e ( pat·tly 
o1· wholly) or 0111 o\'<1 I \\' <1 tet·-wOJ·n JWhble. 
'l'llis imt; l<•nwnt il-> kii0\\' 11 as the 1 ' 1/lllotro­
t .YP<', <llHI is <·ha nH't eri si i <' o f tl1e 
ll o;tbin lli <•n 1 <· 1111 Ul'l' of Tnd o-Ch ina. lt 
sp1·t•;HI t h t·o 11 g lt .\ Jahlyi·d a inio easi<•1·n 
. \us t1·alia :tnd 'l'<lSHUlnia. <H Hl i t i s 1 hou~h 1 
that it wns 1>1·ough t hy tl1e now extinc-t 
'l':t s ill :111 i <11ls : 

Otlwr typ<'!--; o f <·hippPcl l! an<l -axer-; f orm 
<111 in1<'gt·;l l pn1'1 o f 1'<'<'<' 111 fl :.1k<.• iH cln !'\hi e~ . 
hu 1 otH' t ypt> r1·om I l w ~o nthet·n en cl of 
1lw ( 'oo t·o t1g i11 Ron lh ~\nstralia i~ of 
SJH'(·i: t l i 11 I P1"Pst. 11 i~ macle of a h lui. h­
hhtd\: fli n t, :111cl nnic>s from :1 ronp-dr­
p oing to :tn o\·n l l <>n1kulclr form. :\Inn~· 
<'X<lmp l <•s hn,·c· \\'Paiher c> <l fm· a ~nf­
ric·it ' n11y long p <>1·iod 1o hem· a whitr 
p ;~ t inn1 i on (snl'f;.l<:<.' !il m ) a n cl ~ome a1·r 
<tl so il·o 11 -s1 n i 11 <'< l. The~' a t·e a ~~oci a ted 
w i 111 n:lk(•s :ll td g t·ou ntl -t>cl ~e axe:o;, and it 
is proh<l hiP 111:1 1 11)(..>~' ht"long to t he . econd 
ph:tS(' or 1JH' Jloa binhiPil type CUltUre in 
.\ 11s11·a I in . 

• \ g"I'P:t t C'l~:u1gt> 1ook plarc in the 
l fo:ll,inhiPn J I nxe:-; of 1 he mesolithic 
Jl (l t·i o d i 11 so n 111 - l'<Hd _\ si a. They m·e 
<"hipprd : tn<l !--;Jtnpe<l on both !'d <l e~. aucl nt 
<>JI<' <'11<1 ~~ ~~ impt·on 'd hla\1(' wa.· addrcl by 
g J•iJHling 011 1lw two race~ . Thns the 
gJ·omHl-PdgP n XP is a m esolith iC' prototypr 
of l it <• polished p1·o<lntis of t he neolithie 
Pt·a . 1'ht' ]H·o t o-nco li i h o<.-curs in 1bllaya . 
):pw <1nilw:1 and -\ ust1·alia. hut wr cannot 
~ny w hpt hPJ' it w:ls ln·onght l>y the 
n hot· i g i ll('s ( i t wa~ 11ot nse<l by 11w Tfl. · 
m:ll1i:1ns), o 1· whPtlwr 1he tec·hniqne 
!--;Pl '<?<Hl soni h \\'Cl 1·<1 a~ <1 t·<:>sn1t of t he eon­
t:H' f or p popl es. Th r g l·omHl-C'<lge axl' i ~ 
found 1 h nmghou l 1 hP tontinent excrpt in 
son1h -wt>s1 . \nst t·a lia . Thet·c <ll'e two 
nwso l it hi<" n1r i<.>t iPs. Ont> i~ nHHle by 
g l'in<lin g n hlach• a t 0 11(' pntl o f n watC't'· 
\\'01'11 p<'hh iP. w h idt nwy he· c·hipped <llong 
OIH' 0 1' lllOI '(' P<l g('~ i 11 <Hl<l it LOll. . \ 11 
i 11 1Pt·t·~ l i l'tg l'o t·111 Ita ~ n n <t l·t·ow bhHI<.' nntl 
<1 1><'•11·-:..h ;q )('d hod,v, nlthough o,·al pel.>hl r~' 
\\'('1 ' (' 11 ~\li l ll,Y ~P IPl'l ('<1. rf' h t> S<'l'O JHI nll'iely 
iH sh:1 p N l by t'11 i p pi ng a l ump of ~(onr 
ft·om Ill\ 0111 ('I 'Op: ~O lll(' <'X<llllp l t's hn ve :1 
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T ht• larJ:t• hallttiH'r-tlrt•s,..t•tl ~~'"" fro m tht• l h• ll t• tu l tc• n H :.-r UanJ:t•s, Q u et•usln nd , illustrntt's 
lh r "'riatiun i n l h t• s izt• uf ).:"ruuncl-l' ll~t· inqth• n u•n ts in Austra li a " ' h en it is t'IHIIII:trecl " ' ilh 

11 knif<- ( l'""' r ). \Vl•s1('rn .\ns tralin. nucl .11 <'ltist• l ( ut•t•e r ), ]\".!'.\\ ' , 

\' <:'t}' ath;t <' lin• gyn i11 , othc•J·:-; n hig-h polish 
on the hhlclP, Clll(l a widP l'<llWe of t·o('ks ;-.. 

<ll'C Utili ZP C 1. 
.\ hig hly tl e ,·elope(l ~.!youncl -<>tlge axe of 

1he eal'ly lH•olith ic· JH~J·icHl is known as t he 
leniiC'Ulill' CIX(' . li is ('011\'t>X Oll both Slll'· 
f;u·eH, ·wilh nn eclo·e nil l 'OlllHl it s ;-.. 

pe1·iphe1·y. '!'he ('hipp ing is skilfully <lone 
<IIHl the impl('mPnt iH nsunlly pededly 
~ymmehi<-~ll. ~rhe 1 ype is well pol i~hed 
Jll );'ew (inin<' <l , 1 he )Jrtssim ;.lxes fOI· ming­
<ln exC'ell ent <'xn mple. 11 is helieYecl t lw t 
111(:' len ti('n]m· axe wn~ hl'onght ini o 
lWJ·ih-west A UKt 1·alia by immigt·;.mi 
J'<l}HU\11 ~, who in1J•Oclll('@ll <1 numbel' of' 
othet· ('nstoms. 1 t spt·c;.Hl in a ~oui h­
eastwaJ·d dit·t><·1ion acTO!'\s ihe C'Ontinen L 
1'he 1·ec:bntguhn vm·ieiy o f nol'th An:-
1t·nlia aml 11w di ~roitl l'o t·m of weRte1·n 
Quecnslaml cll'e both pol is heel ove1· the 
g'l'<:'Htet· pm·i o f' hoth Km ·ftl('(:'S; in 110l'i1J­
('HS((:'J·n ~ew ~outh '\Val<"s 1lw O\' Hl ~l!Hl 
•·onn<l RVeti nw its luwe the ~J·omHl e<l g€' 
<>n l,y. The ht q?:e westt•J·n Qneensl;.nHl 
example!-! fo1·m on e of 1 h<' 011 tsbm<li ng nxe 
i.ypcs of AuN1t·a l in. 

Anoi h@t· P<ll'IV neoliihi<- axe tecltnique, 
known <ls h :.lt{unPr-d l'<"'ssi ng-, w aR i ntl-o­
<luc·ed inio (';q w Yol'l~ f1·o m Pnpm1. and 

1 hen<·C' NJH"<'<t<l t lu·oughoni easte1·11 A 11<1 
c·entl'al _\ nst 1·al ia . The ('hippe<l 01· p('l>IJle 
blank is hmnme1·e<l unti l all uneYennesR 
is 1·emo,·pd, 1 huR p1·oclneing a peC'kE'tl Ol' 
}Hmctm·e<l sm·Cace. IIe~mmet·-chessed axes 
nu·y h ·om t·omHl to o,·nl in section. Ont­
stamling lorn l varintiou~ among tbem a l'e 
the l~n·ge ftnttish examples made f1·om 
pebbles alon f.,!: the easte1·n Australinn 
<'OH !'>t, i he <1 isC'oicl type f1·om -weste1·n 
Queenslnn cl, and the elongate I·omHled 
fol'm of X e w Sout h '\V<lles and Yict<)J'ia . 
'.l1he hnmmel'-<hessillg technique is 
employed i hl'oughout (keania for Hhnping 
. tone a1·tifacts. and, i11 fad, ha~ a wod cl ­
wide dis11·ibution. The w01·kman does 
not 1·equi1·e ~killed CJ·aft~manship to use 
it, me1·ely a capacity Co1· snstained nnd 
monotonous lnbonr. Fen· this 1·easou it is 
imposRible to distinguish mo1·phologic;.11ly 
between m any Au. tralinn and Amel'ican 
Indian h <lmmei·-(hes~ecl axe.. Shape a nd 
thicknes~ ;.n-e simply eontt-olled, and t he 
pecked snl'f<H:e p1·o,·i<les an exC'ellent gl'ip 
fo1· t he hand. 

Anothel' 1ype of lwmmer -<l ressecl axe 
has ;.t h<111 ~ve1·se enC'it·eling groove eithel' 
t·omHl its mi<1 tlle, above o1· below it: in 
exception~1 l instaueel'l two pnl'a l1el 
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Huficcl axe frolll C l•• ren cc Uh·er, 
N . S. 'V;tles. 

gtooves a1·e pre::;e11t. The ha ft fi.ts into 
the g.toove and makes a sh on get· joint 
than on the plain axe:-; . ':rhi ~=; g t·oove i s 
. ·een on polished axes i11 l\Iela uesia and 
Polynesia, and al so on hc1mmer-dressecl 
axe. in New Guinea. 1'he g-I·oo,·ed axe i ~ 
found in easte1·n mHl cent l'a l Aushalia, 
and i ts local types a1·e simi.hn to those 
of the plain bammet·-d1·esse<l a xe. The 
buff-coloured qua rtzite axes fl-om t he 
Dal'ling and Pa1·oo Rivers form a notable 
local va1·iety. They a1·e always well made, 
with a rounded bnt t, wide a nd deep 
g1·oove, and the blade ma y be polishecl. 
Two unusual t ypes of grooved axes come 
from Vktoria. The fh~t one has a val'y­
in g nnmber of med ia n and diagonal 
gt·ooves extending ac1·o. ·:;; the butt from 
t he tt-an sve1·se g1·oove. Th e second 011e 
ha: a deep d epi·eF;sion on one surface 
between th e gt·oove an cl i he edge of t he 

blade, a ncl :.; p r<· imem;; m·<> ofi eu he:.n~il y 
\\'<:'H 1 h (> l 'P< 1. 

The t a11ge<l <1 xe i f'~ an i ni t' l'N:ii ing type 
mnd e i 11 we~tet ·n Q11een~Jan<l , wl1enre i t 
i ~ i J·;Hle<l t o t lte Lake E y t·e di :;;tJ·i ct. The 
cm•vpd blnde is lH·oa<l aJH1 highl y poli shed. 
Fla k ef.; ::u·e ~tnl <"k off both !';ide:;; to p1·o· 
<ln(·e 1 he t<lllgecl !'\hape. I t i s thought t o be 
J·elai.e(l to huge t ;..lng-e<l <ntifact~ found in 
e ;Hd ('1'11 A 11 ~tntl ia and P npna whi ch pl'ob. 
<'lhly tlcJ·ise t he il' .·hape from the t a nged 
<l XC of the b1·ou7.e pe riocl in Malaysia. 

Th e poli :;;hing of ::t .xes L~ not ve1·y highly 
<HhaD<·e<l il1 Austn1li a . Technically, 
pol i ~hing- i s limited to t he body of the 
al'tifact :1nd 8bon Id n ot be confused with 
the gt·onJHl -edge blnde. In t he Oceanic 
J·egi on t l11·ee t ec-hniques- chipping, 
llamm(:ll'·(hf'l-;!-;ing nncl poli~hing-are 
employe<l in m::t ldng a ~=;tone a t t ifact in 
tlw i sequen ce, and t h i!,; p1·actiC'e is 
follo ,,·e<l in Au~t1·a l ia . The hamme1·· 
ch essing i :-; nsna lly omitted on the 
lenticnl<ll ' ;~ xcs, not .. lbl y in t h e )fa sim 
<HC<l , <:111(1 in n m·t h ~\n shalia and :New 
~onih ' \' a les. J n w<.)stet·n Q11een Jnml, 

...... -- . -, ....... ' . ' . .. ~, 
' . ...., , 
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J\ t•J•roxi mnt e •ll st rihuti o nnl limit of nxe 
1t't'h niq u es. 

'---- <:round-t·d~t· . n o rth nncl e n st o f line. 
n ot uandt• in South-"·est Anstrnlln. 

- ·- · - · Hn uiiiH' r-dr\'Sst.• d nxe, t.•nst of line . 
... . · · · · . . Tnn~ed hnJil cnacuts, nnd nthl~'s, enst 

ot' line. 
- - • - - - - "J ,en ti('ulnr section, beh\"t'\'11 brokeu 

llu~·s. N cHt• how this f orm, In its 
d 10 n sltnl t'rou1 110l' t h A ustrnlln, hns 
c·u t IH·ross t h ,. hn nuner-clresslu~ 
Ct•t.•huictut• Ntl rt.•ncllng f rout uurtl•­
cnst ;\ n strnll n . 
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whe1·e t he south -enRtw:ud gp1'ead of thL 
axe type c 1·os~e~ t he wesbnn·d d iffusion of 
he:unm ei·-(ll-el"-;~ing, an t lu·ee techniques are 
used on t he <l iscoicl lenticuhu axes. 

e,·et·a l inte1·e~ting points about 
gt·omHl-edge axes might be mentjonecl 
hete. The wei~htR Ynry fl-om a few 
ounces to mm·e than ::-el"en poundR. The 
axes of the Cai1·ns <list1·ict a1·e the largest 
iu Am:;tralia , and many big specimens 
ha ,.e been collected in ·westeJ'U Queens­
land. Xew South " ' a les and Victoria. The 
majority of A nstralinu axes are less than 
seven inches in length, but specimens up 
to tweJve inches long are known. :Many 
Auf.ittalian axe~ bear pe1·cussion marks 
due to hamme1·ing with theh butt, edges 
ot sides. In some cases t hey ha ve se1·ved 
as <mdl .·tones a nd bear indentations on 
one 01.· both .-ides as a r esult; it has been 
claimed that these holes are finger -g1·ips, 
but a .-tucly of a hn·ge series of specimens, 
e. ·pecially hafted axe::;, 1·enrle1·s this 
a.-se l'tiou untenable. The matel'ials of 
which axe::; are made compl'ise a wide 
range of 1·ocks, most ly igneous and meta­
mol'phic, such as basalt, diol'ite, d iabase, . 
quat·tzite, serpentine, and othe1·s, 
although haJ·dened sedimentary rocks are 
occasionally W"~ed. ~!any outcrops of 
l'OCkH fC>l·m "qu~nt·i~Fl" fo1· t he abor·igines. 

1\hauy JleOJile are Jluzzle d 1vhen they 
flntl groo,·e s nbout o n e foot long :nul 
Nevernl iucbe~;; 'vicfe on outcrops o f 
ston e i n ' ':trious (l:trts of A u strulin. 
') ' h e'' ·w ere 1n:ule b y t h e aborigines 
in g rhuliu g uxe bhacles. Thi s e xatnple 
:is 1111 outerOJI of "'nnclston e in 'the bed 
of :a c r eek o n lU:tnA·rove 1\lountnin, 

N.s:w. 
Photo.-F. D. McCarthy. 

The handle fitted to t he axes bv t he 
aborigines is of a very poor type inu com­
parison with those· of t he Pacific 
islande1·s. In Australia a piece of .strong 
vine, 01· a ,strong pliant plant stem, is bent 
1·ound the blade, and covered with gum­
cement. The two ends of this withe, as 
it is called, are then bound with twine 
made floom bark-fibre. Generally speak­
ing, this type of handle is quite strong 
enough for the purpose, but on some 
hafted axes the strength of the wi the is 
so inadequate in comparison with the size 
of t he blade that a ceremonial function 
for them may be concluded. . Strangely 
enough, a similar withe is used on a 
polished donble-bladed axe of ritual 
significance in Bougainville, Solomon 
I slands. 

Although the adze is pre-eminent 
among the Pacific islanders,· it is rare in 
Australia, where the axe holds sway. 
Adze-type blades occur am ono· t he pebble 
and chipped ground-edge 

0
implements 

throughout eastet·n Australia;. The true 
adze shape is found in the . hammer­
dressed group, especially in the Darlino·­
Pai·oo distl'ict of far weste1·n New Soutl1 
" ' a les, where quite large examples have 
been collected. 
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Another . et· ieR of g-t·omHl-e<lg-e jmple­
ment~ includes tile sk:inJtiug-lmh·es. which 
vaty h·om ~ma1l flakes to pebbles with <1 

Jate1·al blade. C.h·01wd-edge chisels may 
be mounted on ~b01·t haudles "·ith 1 wine 
and gum-cement, while ot lH'J·R, lli<Hle fl-om 
Jong flat pieces of stone, <lte nf-iecl without 
a han<lle. Most of these toollo; <n·e 
miniatm·e and a1·e fonnd t ln·ong-hout the 

L 

di):;hibutjou of the gl"onnd-edge axef-i 011 

the continent. 
This bl"ief de c1·i ption of axes in Au~­

tl-alia gives some idea of the :wide 1·ange 

Mt. Tecl D1·anga, a p1·om inent cou­
chologist ftom Flmida, made an extensive 
examination of the Uu~e11m 'l-$ shell 
collection, having flown f l'om Rali. At 
Bali he had made con:-;idei·ul>Je collediOJ IS 
f1·om which 11e wa~ ki11d e11ongh to me:l ke 
valuable addit ions to our mate•·ial. He 
al Ho r)J·esente<l some l>eautHul exhibition 
HJle<'imen~ from t he \Nest Ind i e~ . 

1\h!oi. A1·chbol<l , nccomvau i(l<l hy ~lL·. 

..• 

.~n 1\ rnnfl n nalh·e o( Ccnlral Au!il­
frlllia s harJl<'»ing nn H :l"<' blntle. In 
fhHS(• auarf s nf the c•nnthae nt ·w h ere 
s uiC:ahh• outc•t'OJIS uf s ton e d Q not 
"'-' '"' " r. "'"'a 11 ll.~t·-"'rituli n~ ston es nl"e 
t•urrit•cl :tlwu t or l c•ft n( c nntJl i ng 

Jllfi <'CS. 
Sit· \Y. B a ldwin Spencer . 

of types and illri 1" lot<l I nniations, and 
the study of 1 hei •· de,·elopmen t fonns au 
inteJ·esting aspect of the Jli st01-y of the 
1n·ogTess of cultm·e. 

AJ thongh the Au~h·alian ~1useum has a 
hn·ge co lled ion of stone a xes and adzes 
h·om ..:.\ llsh·<-l lia ancl the Pacifi c: Islands, 
some lo<·ali t ies a nd type · .. ue unrepi·e­
sented . Specimens from the~e regions 
would lle welcome (-ls they may nssist in 
corup1e1i Jl g' the <'Ol le<'tion. 

'l'ntke .AbhoU, visilecl this )[useum 
recently. They wet·e on t heit· way to 
the 1•acifie. whe1·e they will j oin the 
A r ch bold Expe<lii ion wh ic·h i~ making 
extemdze zoo logic-al <·ollpc- t ion!'< a t Fiji. 
aiHl t h(' Gilbert mHl E ll i<·e G1·onp~. This 
expe<l i1 ion i ~ sponso1·ed by ~[rs. Arch bold, 
a nd ix eolleding on lwhnlf of t he 1\lnseum 
oJ' Com}mJ·at ive Zoolo •r, · llat·vn rd . where ,..., . 
M1·. Ahhn1t i ~ A~~istant ('onchologist. 



Lhx'. :.?~. t !lltl. __ '_l'_Ji g A l 8'l'RAL1AN MlT BUM UAGA7;I :KE. 229 

An imal Parasites-The TapewormS* 
By FRANK A . Me N El LL 

T
lll~ sl<~.lt'lll('nl thnl P<ll·nsites <He 

n nntl' l' t ('it lly gt·Pa 1 Pt· t h<m f t·ce 
indiridunb will ol'l'elltl the C're<lnlity 

o[ most ]H't>ple. Too lllHll)' ;ne ap t io 
look upt>ll I ht• ]l<ll·:t:-;it ic ltaLit us an 
nben;tn1 \\':ty ol' I i 1'(•- :-;onwt hi ng quite 
immot·<tl ot· at ll>;\s1 IE"s~ l't'SJ>Ptt<1ble Hwn 
the nHHll' of t'X i ~t t'llt:P o[ fn•e-1 i viug 
;lllllllells. nnt Slllt'(l \\'(' hel\'C the pn>Of Of' 
~riente• in ihe~t· lll<-lt1et·~. ~honld we n ot 
conside1· a p;n·asit ie Pxisi('lH'e a llOl'Jn<ll 

" '<l:V of lire·! 'r'ht.l p;11·nsite, too, iR noi 
always lhP clr('<ld kille1· 1-h<tt many 
belien•. 11 s ,·e1·y existen<·e depe ntls npon 
doing i he le;l:-;1 a mom1 I of h:nm to the 
ani1nal it inl'e<:ts. J n some tases it is 
attnalh· l>t'lH'fi<·i;\1. llenee who tan ~"aY 
that il1e ]l<\rnsi te:> is a les:-; <"Ollsiclenlt'e 
ne<11m·e th<lll iht' t'<ll'lli\'(>J·om.; animaL 
which stl·ikt's down nn d kill· its viebw 
outtight? 

His tl-ne that, or the m i llions of <1Uill1<1l 
panlHi1eR, thet·e ~ne e:l n tst lHlml>er whic·h 
<ne inrisible 1111less we ~He nble to ~ee 
them llh1gnifie<l nnclet· ~ mic1·os<:ope. Even 
those of ,· i~ihlr p1·opol'tions ;ne mo~tly 

hidclen ft·om o n1· eH'J·)·da,v !-; ig-ht, HlHl fm· 
this t·eason nlone <He nn [;nuilim·. T h e 
qnestjon of the i-; i~W o[ lHtl'aRi1e:-; b1· in gs 
us to th e snhj <.'l<•1 or this c-uticle. 'l'npe­
WOl'illS as H gt·o n p t..:<l ll be a<:('ep1 ed as t h <~ 
Jatge:t animal tnnasite:, e ·pecially those 
infesting lllauldu<l . The~c clegenet·ate 
c1·eatm·es 1 i ve in the in te. ·t ine 01· food 
hact of wha1 we wilL <.:all theil' h ost:-;. In 
a way they m·e vis i to1·~, nlthm.1g11 
uuwelcome ones, <le1·i ving the i t· 11uhiment 
fJ·om the footl lHlissi ng t lnongh t he bocl i e. 
of theil· d<'i ims- foo<l t h at ha~ been 
. ecute<l an cl I>J·oughi io the i apeworms 
without theit· making any effm·t on t l1eh 
own behal f. In any t nse, tlwy con ld not 
help themRelYeH iu th;.lt way, for thei1· 
mam1e1· of 1 ire Iau; m<l tl e them completely 
helples~ fo1· any1 11 ing oi h er t h an Ji vi11g 
withon1 ey<"R ill a pl<t<·(' o f bl ack (l a rkne~s. 

• Based on an addr<'ss ln t.he Educational 
Broadcalit p1·o~ra rn m e lo s<·h ool s. 

In fe:1('t, they cn·e eyen devoid of n mouth 
to feecl wiih, lm1· the explanrttion of this 
can be poRtponetl fo1· the moment. Let us 
Jil·st of nU study the sh~pe and parts of 
the inpewonn bocly. 

S'l'RU "l'URE AND LII!'I!} CYCLE. 

At one exhemity of t he tapewonu thet·e 
i:-; n well-(lefiuecl k nob-like hea<l . Although 
in life tlds is the smallest pal't of the 
c1nimal, it h~s a ,·ery important w01·k to 
pel'f01·m-that of cJjngirlg to the s ides of 
thE? intestine to p1·eveut (lislodgment by 
foocl pa:-;! .. ;ing on itR way. A r1·own of sharp 

~fodel of t h e h e ntl of til e Pork Tnt•ew o rm, g ren t l y 
..-ulnrge d. T lae ilhtNtrntion Nllo~vs the t•outnte u ce­
Jnc u t of b o cl y scgJn c ntntiou in tJ• e nec k re~·iou. 
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spine~ i~ U!';Nl :'ls g1·:1ppl<' hooks. Ht>lo\\· 
al'e the 8eVC?J·a l opC?n-ings <l l'Olllld I h l• hrall 
which might })e m ist;t ken l'o1· moll I hs. 
Adua lly t hese <ll"<" YP ry l'lt rong ~uekt>1·x, 
atHl t <l ke so Jitm a hold lhal 1 he i<qH'WOJ'III 
<:onlrl not be pulled from it~ pm.;iiion 
without Ln·eaking npari. Hel1i 1Hl t he 
head the bo1ly gnHlnally lH' ('OJI)N\ wid t'l' 
and widet·, until it l1a:" t he app{'flntn(·c or 
a thick tape. The <lceonqHllly ing ill n xha­
tion show~ this fen tu re vet·y W("ll. Hi ugl r 
tapeworms li ving i11 m<m in o1 hel' pad~ 
of t he w01·Jcl h<we been known to })e 1 h I'PP­

quaTtet·s of an inch wi<l e nn<l ~ixt.v I'Pt>i 
long. Diffet·ent kind~ al'e diffet·cn t l engilt!". 
Quite commonly inclivi<lna iR n1·c twP1l1y 
and thil'ty feet long. even in suwll nu ima l :-; 
like dogs. 

The tape-like bocly i s <livitletl al l <ilong 
its length into seetions. 'l'heHe ;ne b i g~et 
::md more denl'ly seen towanlR the hi ndr1· 
eud of t he wo1·m. tTnst beh ind i lw nctk 
tegiou of the head the ~ectiom~ h<ll'tll~ 
show as close wrinkles in the xki11. . \ ml 
the extraonl inat·y fact abon t a tapewm·n1 
is that it a(lcls to its lengi h })y g1·owi ng 
m01·e body ~ections in the ne<'k re~i 011. 
The1·e may be hunch ·e<l s of i h e~-;e })ody 
sections in a single tapewo1·rn. 

Reverting now to t he question of 11ow 
tap~-worms feed , we can Re:1y thHt t lw iJ· 
lack of a mou th is bounc1 up wit h t h e 
dependence on a host 's help t h1·ou ghou1 
life. D egeneracy ha s accounted fo1· t he 
absence of a ny sign of t his famiba t· 01·g<t t1. 

Neith e1· is t here a hace of any d igesth-e 
system in the whole length of t he body. 
Living as t hey do in t he intestine of 
another animal , digest ed food is r ea dy a1 
hand for t hem . They simply "soa k np' ' 
theii· nour ishm ent in truly t he h tziel'lt way 
of living. 

Those section s of t he body we ha n· 
spoken about a r e each complete lit tle 
un i ts of t heir own . T he biggest seeti on~ 
tow a1·ds the hinder end a1·e call ed th e 
r ipe segments, 11nd t heir importn ut 
function is b1·eeding. Two sexes a re eo m· 
bined in each of t he ripe segments, a ml 
each is a ble in a wonder ful way t o 
develop great number s of fer t ile eggs. 
Thus as each segmen t in t urn he<'omes 
fully mature a t t he end of t he tape wo t·rn . 

I h :c ·. :.!. • 1 H 10. 

i1 d l'OJIS off ; Ill cl p; l 1'\I-I('S 011 t Wi ( h fltp \\"H !{te 

nwtiC' t' l' t ·OJtt t he l:l JH' WO J' tn host'~ ho<ly. 
rr'lw lwgi "11 i ng of' m ;tny l l1o11sn nd s of ve1·y 
min ul (' h ~ th,Y t atH'WOI'lll~o~ IH<lY ht• ~athet·ecl 
fO~t' l l H'I' i ll 0 11 <' of 1 11<'1•\l' J'ipp segmell(S. 
l ' n l t' l"S (liP t'gg~ I'Pfldt HO itl (' ] ));H·e whet·e 
t lu•y w i l l lw ta k <'ll in with l'oo<l by anothet· 
;IIHl diff <•l ·c>n t ;mi m a l h oHt, a l l w i ll pel'i:h. 
~HI\lt' l' <' ll~UI"t'!" , 1}1Clllgh , wit h RUCh 

lH·odi~ i Oll ~-' hJ·o<His. 1 hH t a f pw a( IC'n : t will 
go 01.1 I o I lw tH•xt Htng< .. of t lw 1 ife-hil'l lon· 
o t· <·vdc. ot h t"l'W isp t hc:•t·l' wonl<l no( he an~ 
rnot:<, 1npewot·mH in tlw wot· ld . · 

A l'i cliiTt>t·Pu t kind s of animals a1·e 
g'Pllt' I"ClJJ_v lht• hos1s of <l ifl'tl l"(.l111 kinds Of 

tapPwot·mH, i t IWl t11·a ll _y fo ll ow. thet·e 
mnsl ht• :-;o nw :-;ol'1 of eonJH'<'t i on between 
(he fi J·s( hOR( il lld tlH' H('('O!Hl ho"t in the 
1 i I' e-h iHI o •·y. ~onwt i n ws 1 ht•J·c iloi e\'en a 
thin] hoH( figm·in~ ill t h t:> (·ytle Of a Jife­
h istOl ',Y. 'l' h u H ag;-\in Wl' find Xatnre ha · 
RO ~llT<lllg"l'd thi11~~ t hat tht' tnpewo1·m·in 
<logs <·onw f rom f he 1·ahbitH, 01· maybe 
1lw w;il l <lh iPs and knng;lJ·oo)o; the,¥ ltunt 
<lll<l tlat: a u<l so nH'1 ime~ tl\·en ft·om . beep, 
a~ wt:l will ltlat·n la t<>t· on. Bit·ds of prey 
~PI t hPi t· tnpt'wOI·rns f t·om the mic-e, rat 
and sna ln~R o 1· 1 iza nl~ 1 hey eaptm·e for 
1 h<•i t· f'ood. ) I n n i ~ a hiP to g-et tapeworms 
f 1·o m en 1 in~ l'a w m· only JHHtly cooked 
fis h , ht)~f nncl p01·k. E ,·en ~ome fi.be._ 
h;n ·r 1n p rwo •·m s. The mnn uet· of han.fer 
i:;; c·a ll r d pas~in), a uf1 hinge. on what 
hap pens to 1 he ta rww01·tn e~gs once they 
t·ea(' h t h e op0n ni t·. To make om· story 
t le<on l'rom 1 hi ~-; poi n t onW<ll'<l x. we will 
h :.l\' e 1o tlen l wiih o ne ~pedal kind of 
1npewm·rn . Ax n u exa mpl e we can take the 
m ost c·om m on tap t'w o1·m met w i th in man. 
'!'h is is t he so-<'a ll ecl Be< .. f ':Pnpewol'm. 

JH ; I!; I•' '1'. \ P JO: \\' OIC\f. 

T he Reeo ncl o t· i n 1 e rmed ia te ho. t of the 
Reef T np e wo t·rn iH 1 he <·o w. bull ot· bullock 
- anima l s whi<-h pt·m ·itle ma nkind with 
hel'f. fn phH·e:-: where !0\<l Ui tation i, ei the1· 
poot· o t· J ac·kin~. t";Ome of i he eggs of the 
HeE'f 'l'ape wm·m <n e cn l'r itld t o t he grtlsses 
o1· o thet· ,.t:>getniion eat en by their la rge 
}1 n imn l h oHt ~. On<'€? a n e~~ ·is swnllowed 
in thiH w ay the t ou gh tO\'e l'ing is tligested 
otr and UH'r<~ <' lll c t·~pN a m i tc.~ of :1 th ing 
<·a l ied an emht·;\'O. It iH n •· nwd with ~ i x 
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till'' houk :o:. :111d hot·t·~ it~ way through 
tht~ w:tll of fh<' intP~fiiiP l' (t·ni~hi into a 
blood \ l'~~t· l . rl'h<' h lootl (':ll'l'i('l' i he minnte 
b:lhY to :1 mu~elt•. whPI'<' it ~ett le~ Hn<l 
., 1.< 1 ~n~ into ;l ~:H· ot· hln<lder which i s about 
h;tlf nn in<'h long-. lnsitlt• the bla<l<let· 
i~ grow11 1ht> l ittlt• lw;ld o f the fninre 
tn JH:'WO I' ll I . 

TIH' Bt•t>l' 1"<1 p<•wo1·m bln<ltle t·s may be 
<'<ll'l'it>d hy 11H' <'OW o1· hull fo 1· i he re~t of 
it:; lil\• without :1 ny in <·onyeniente. Ancl 
if <111 infl'd<•d h<":l~t tlil'~ : t natural tlenth, 
11othing ftll·th<'l' hnpJH'ns to the blaclde1·R. 
lf. how<' \'<'1' , tht>l'<' is a killing to supply 
beef fo1· humnn c·onsmllption , ::tncl man 
e;1 t~ th<• t•aw o1· nn<lPI·<·ooketl meat con­
t<tining tht> hl:t<l d PI·s, ihcit· skin~ a1·e 
dit,.est«:><l off nnd ilw liltlt• i:tpewm·m head 
in:ide pnsh out and e1ing on with their 
suckers. Bad~ :1gn in now to its final host 
the 1 i fe-hist o1·y of 1 he B<'ef Tapeworm i 
compleh"'tl. X cnu· ishe<l hy the plentiful 
~upply of food :-.;o c lo:;;e :lt hcllHl. it . oon 
grows tlw 11snn l Ion~ hocly ancl pt·oclnce~ 
eggs in 1 he s<t rnC' w:ty :ls the }Hll'ent tap~­
worm did h<>f01'<' it. 

It is 1he duty of m~nt in~pectors at 
the killincr Y<tl'cl!o'\ of hig eenit·es of popula­
tion to ~<;<'k in 1 h~ <'<ll·tase. fo t· t he 
blc1cltle1·s o f BPP f '1"~a pewo1·m s;. ~lost fre­
quently th <.>y a r <' l'ound in the j e:1w muscles 
and in the m ustll's of t he head, ::tnd eyen 
tbourrh la t·,,.e t heu ('a n at 1imes be ovel·-l"' ~ , .T 

looked. J n t ensh·e meat iuspection in 
Anstl'alia ancl in the l nited States of 
..Americ-a has cq·c~atly t·edncecl the occur-:-. . 
tence of thi!-< once ('ommon parasite. In 
the latter <·on ntry, though, the barbecue 
n>gne i~-; ~ti1l :1 source of infection. 
Tocla;y in the • yclney, _\ustnllia, abattoir. 
"measly'' hcef is n gt·eat rarity; the l ast 
case on t·etOt·<l oc<·u ned years ago. 
:ueal'l y mutton i~ muth mo1·e pre,·alent, 
but t l~is is c·onc·er1wcl with the life-history 
of one of the laq~et· tapeworms of the 
dog. The mos t 1·N·ent <>xtensi,,e Au:-;tralian 
occ·unPH<'P of m<>asly hePf was a bout seven 
)'£'al·H a~o. lt wa~ 1t·aC'ed to a h ewl of 
c·att le kept on a sewage fcnm in Viet01·in. 
'l'lw t·N·ot·d is publi s hed in Tllr> M edioa,l 
./ o wr 11 ol of . t tud Nt li a. 

Tlw popu latio n of p;ut s of A floi ('a wl1ere 
~-<auitation is pool', iH IJa<lly infested by 

0 

Beef 'fa pewol'ms. And iu Tibet, where 
beef is ea ten after pl'imiti,,ely b1·oiling 
huge pie<·es over an open fire, a large 
J)I'O}>Ortion of t he population is infected. 
The }H'H C1 ien I immu nity of the Hindu. of 
In cl i::t i ~ nncle1·r;;tood when we consider 
i he !'\HCJ'e<l place the cow has in theil' 
1·eligion and t he consequent 1·estrictions 
against the eating of beef. It would be 
very embana~sing for a Hindu to be 
<'}lught with a Beef Tapeworm. 

ronrc '£APEWORM. 

In the ~nme way the not uncommon 
Pol'l{ Tapew01·m fo und in man rarelv 
tt-oubl ex .Jews aml Mohammedans, who 
~imiJal'ly avoid eating the meat of the 
pig. The Pod{ Tapewo1·m resembles the 
Reef Tt:lpewonn closely. It has a similar 
life-history ex<'ept, of course, that the 
hla<lde1-.· cleYelop in the pig, which in 
t hil'> <·ase i~ the ~econd 01· intel'mediate 
ho"t. Although the pos. ession of a tape­
woi·m may ea nse a pel'son some degree 
of mental and bodily discomfort. and 
sometimes e\'en severe sickness through 
what i ~ belie"ed to be the release of 
poi!'lons in the system, death rarely 
eventuate!->. Thet·e is, however, one 
espeda1ly clnHgei·ous t hing about the Potk 
T apewonn. Occasionally the embryos are 
freed from the eggs inside a human host 
wi thout going on no1·mally to the inter­
mecl ia te host- t he pig. The bladder stage 
then develops, a nd if finally lodged in the 
muscles, no great harm 1·esults. At times, 
howeve1·, the bladders lodge and grow in 
the eyeball, with dangerous 1·esults. Some 
cases, too of insanity and epilepsy have 
been proved to be due to the lodgment of a 
bladder stage in the brain. 

BROAD FISH TAPEWORM. 

The most injurious tape,Yorm that lives 
in man is, of course, the variety attain­
ing the grea1 length (sixty feet) refeued 
to earlie1·. This is called the Broad Fish 
Tapeworm and is one in which the life· 
histo1·y features two intermediate hosts. 
Fot· the uninterrupted progress of t he 
cycle t he eggs must reach water and the 
hatche(l huvae be eaten by t iny 
<·t·n~tacea nE-~ call ed copepods. The copepods 
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Exa m p l e of t h e B rond F il'l h 1' n tte,,·orm t n ken 
fro n t n clo~-:. 'l ' h e h e acl t'tlfl of t h e , , ·orna l'lt't' n i n 
the cen tre u f t h e Jli e turc is r(•chu•t•cl :ahnust t u n 

t h rencl. (Hal f nnturnl s ize.) 
Artf' r H. 1\IcL. Gord on. 

(Bloc k by co u•·tesy of ''l\fedical Journal or 
Australia''.) 

in tutu ;ne eaten by tish e:-:. )[an become:-: 
infected by the tapewol'm 'Yhen he eatR 
1·aw or impel'fect1y cook('(l fi~ll. Ev<'n 
clog·s, eHt!'i, pig-s ancl pl'eRnnul bly any othe1· 
ft sh-eati11g mammal <·eH I be the ho~t s of 
this particnhn tapewm·m. ln the human 
hoRt t l1e pHl'H!4ite giYes 1·i!=;e to :-:eye1·e 
anaemin. 

Accm·ding to an .\ med can anthm·ity 
( Bnch sbau m, in A·ni tllals tP'itlzou.t Ba clc­
bones, 193 ) , t he Broad F ish Tapeworm 
occurR in many places ~111 OYe1· the wo•·l <l 
and ha~ been known fm· centtuiex in the 
Baltic region of Europe, whe1·e in some 
localitieH nearly all of th e people are 
infected. Th e same authotity states that: 
"I n r ela1 ivf'ly 1·e<'ent :yeau:; Bal t ic 
immigrant!'; to ou1· \heat LakeR •·<"~ion 
haYe b1·onght these t::.pew01·ms wi th t hem 
and h ave e~tabliRhe<l them by infect ing 
the fish in t he lake~ of i\Iinne~ota . 
n01·then1 Mi chi~an HlHl 'anMla. Sin ce 
these lakef-l supply m ill i onl4 of pom1d s of 
h·esb fis h io othe1· p:wts of the con n1 ry, 
and sill<'e dsito1·s io the 1·egion <"~11·1·y 
tapeworm~ home to i heil· own lo('ali1 ie~. 
thi s panudte iR Rpree:Hlin~ in the Pnit(?d 
State~. . . . 'rho!'!e w h o eat fish (?s f1·om 
these 1·eg i on~ ~houl <l neve1· taste i he •·nw 
fish <l uring t h e p1·epm·;11 ion, and xhonhl 
be c~ne fu 1 to C'Ook 1 he fiRh <.>R vc~ t·y 
tho1·on~h ly; smoke<l fi~-;h lll<lY not lw sa fe." 

Jn ~\mdt ·nl i a illl' Bl'oad Ji' ish 'l':tpc•wot·m 
i oc·<':l!·d<>lHl lly d <.> tN· tPd i11 immigt·ant!>, 
and hn !-> t·<>c·en i l y he<' ll fouml i 11 SC' \'el'al 

<log~. < ; <'n ernlly :·.qwnkin~, thon~h , lH])e· 

worms in 111<111 in 111is <·oHnit·y <lt·c com­
pm·<1 1 iY('ly 1·:11'<'. 

':ehet·c• iR, h owen•t·, cml' dangerous intei·­
medi<lt<• ~t <l~e of n tapeworm infecting 
hnmnn !-\ hel'e wlti<·h, up 1o <·ompara­
tivel y ,.,P<'cnt y{l<ll's, w<IR fa,. mot·E' pteva­
lent than it Rho nlcl ll n,·e lwen. Tl1i.· 
is 1 h <.> hy<l nticl x phn Re of 1 he mall 
Do~ 1':l p<'wo •·m. whi c·h i R sn<'h a tiny 
crentm·~ 1 hnt on(? wou 1<1 llfl\"E'l' S\I ~PE'C't it 
w:1x <·<tpnble of !i;O mtwh hal'm. 'l'he length 
i ~ lii11 4? mo1·E' than o1w qmu-te•· of an inch, 
and t h(l bo<ly ix m a df' Hp or only tln·ee or 
fom· xC'd ions. 11inn1 e t·ipe e~~!-; of thi. 
partic·nla1· pa1·H~ii(l <·an r each the inte. tine 
of m n n on nneooked ,.(l~etabl es whi ('h are 
ent('n wit hont bc>in~ 1 horoughly wa. heel. 

hild1·en playing w i t h infec·tecl dog , 
mHinlY in cou n1t·y tli:-:t ri et~. nre li Hhle to . . 
p nxR 1 he <'~g:-3 to t h<.> i t· mouth s with their 
fin~Cl'R . Tb e 1·e:-:nlt is t he den:•lopment 
of a hy <laticl ('yst (th e eqnin1lent of the 
b1a<l t1e t· in other tnprwm·mx ) whic·h may 
beeome n 1e1Tible (·omplaint. " ' hen man 
in:Hhedent1y be<"omes the intc1·medinte 
hosi of 1he Small Dog Tapewm·m there 
i l=; an elHl to the life- hi ~torv. Thi l" i. not 
c::u'l'i Pcl on fo1· thp ~imple 1:enson thn t the 
dog doer;; not en 1 man. It ix a C'<1 ~e 'of 
one or );"a hue'~ hlwR going somewhat 
axhay. H ence we ftn<l that in these cir· 
eumxinn<'e!'l ~-. hycl a1hl <'VRt lie~ umlis· 
tm·he<l fot· yea r x: The 1·e: ul1 ing ailment 
beconw!'; aggn1 ,.,.,1 {Id 1 h1·ou~h the ('npnrity 
of t lw initial o t· mo1 he t· cyst to nd<l con· 
tinnou:-.ly to i 1~ bnlk by budcling off 
<lan~htet· ('Jstx. 1 le{liral men sny that 
mostl y a hydatid (')'s1 iR ns old as tbe 
l>atient. and w h eu (·ontt·;.wte<l in c·hil<lhood 
often l'CUHlin:;; symptomless l'or up to 
twenty yem·:-;. " ' it hon1 i imelv •·rmm-nl. 
t he il~<'l'~\a~in~ vohmw or a h~:dn1 id ey~t 
in n vil nl Ot·g-n 11 wi ll <'<l nse cl<'~lt h . E,·en 
w h ile g J·owi ng in n ll~r pn rt or the hn~:lll 
body 1h<.>t·e is alwavs t he drh•trt·wus 
efl'e<:t o r th e poi sons 'whkh :ll'{' ~('('l'('l eil. 
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..:\ llOt'llWI ild (' t' lltPd inh~ hosi fo t· the 
Rmn 11 ll<)g' 'J ';q wwot·lll i:-; t h<· ~hccp, m· 
lll<lYhl' tit <.' t·:thbiL which is n1 times 
hnnfE'd ;ltHl C':1 t en bJ <lo·)·~ in t he conntry 
dil':f!"id:-:. 'l'hrongh ladt o f kn o \\·lc<lo·e of 
the:-:e lhi~1gs .. in i lw p:l !o:t . 11ea l'ly all 
conn(t·y lnmtlte$ who ldllc:><l i Jteh· own 
:-;hrep fol' the homc:-;i e<Hl hwd et· , tln·e•v 
thr nn<·ook<.•d 0nh;til x o[ t he c·m·c·a~Px to 
tlte tlog:..:. Thi~ ignot·;wi' Hssi81ance to 
Katnn' left 11oilting io dwnce, and is 
one of th t• t·e:1so11 s why hydati<l c·y~1s in 
hnman:..: a t·e mm·t) ('Oillnlo n in AnstJ·a l in 

School 

F
H0:.\1 time t o t ime 1·e feJ·e1H:e ha~ been 

m:-11le in t lt e!-:e pages to the \YO l'l{ in 
\'isual education, p:-uti <"nlal'ly fi lm s, 

lh<lt this )luseum iR en ga ged upon.* 

As " ·e lHne ment ioJJ e<l pJ·eyiou:.;ly, th ese 
films cue 1n·o<lnce tl a~ a t·exnl1 of genel'ons 
aid hom the C;nn egie orpm·ation of New 
Y01·k, alHl they <:H·e c it·cnl;~te<l by the New 
South \Yal es Depa rtment of E<lueatiou 
to .·c:hools and colleges. 

Typic·nl of the. e film s is " Cl'eatm·es of 
the Hocky , en-Sbot·e", n film of appl·oxi­
mately 1.100 feet. )f;lny other films have 
been 1n·epm·ell, ancl othe1·s are h1 the 
proee1-;s of p1·epat·ation. 

To the yonng 11<:1 t nralixt, the sea-sl1o1·e is 
a neve1·-fHi lin g xom·ce of interest. Among 
the UOnlclei·H of it~ l 'OCky 1·eefs t here i S 
coucenh:-11 e<l a wealth of rna1·ine 
neaturex. Tl1ese are mostly hidden fl·om 
sight , as they ltave to seek p1·otection fm· 
themseh·el':i horn the deRhuctive waves 
which ceasel esHly br·eak ovet· their homes. 
ThiH is why so much attt·act.ion attat'hes 
to a 1-\ean~h when th e tide falls Hnd exposes 
an m·ea of 1·eef that may IJe expJored. 
Eve1·y peep in to a 1·oek d eft 01· c1·evic:e 
J)J·ocluc·e~ a feel i ug of t>xpe<·tancy. Both 

• " 'l'he MuReum and the Cinema", AUSTRALIAN 
M u!IBU M MACAZIN I~, V ol. vli, No. 4, March-May, 
1940, J). 111. 

cl ml New Zealand than in most other 
('Onntrie~. The disease might be almost 
wiped out if all dogs' meat we1·e cooked , 
o1· even immersed in boiling water fo1' 
a few minutes. The main protection to 
the city centres of popnlation is provided 
by the Go,7ei·nmen t-controlled im~pection 

·of meat . 
'i\' hen the pt·esence of a tapeworm js 

detected, a presCI·ibed drug taken by 
mout h will kill the head anll cause the 
p;nas;ite to detach itself f1·om the 
inte!'>tinnl wnll. 

Films 
het e antl among the weeds and under t he 
numel'ous boulde1·s different and fascinat­
ing finds ma:y be made. vVe can learn how 
t he sho1·e ci·eatlu·e.· feed. How they move 
about with t he aid of o1·gans strangely 
unlike the feet and legs of mote highly 
de,·eloped animals. Then there is the 
great variety of shape, fashioned by 
Nature to fit neatm·es to theh special 
modes of life. 

This film has been p1·epared with the 
object of drawing attention to all t hese 
things. " 7he1·e the very full titles lack 
some detail it will be found that some 
action. in the lJroduction p1·ompts the 
attention of a student. This is t he ti·ue 
function of visual education. 

All the most conspicuous or mo1·e 
1·eadily found denizens of the rocky sea­
shore a1·e includ€d. The subjects are 
t hose which inhabit any part of the ocean 
shol'e·line of Ne~v South Wales. 

Mote common objects, such as the Sea 
U1·chin s and the Coat-of-Mail Shells have 
been developed and expanded into l~ssons 
which a1·e considered adequate for the 
youthful mind to abso1·b. Other Cl'eatures 
~elected fo1· the screening of some special 
~eatu1·e hHve had that feature emphasized 
m the pl'ocluc·tion, and with either title or 
action due compa1·isons have been made. 
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The Mountain Minnow 
Some Addit ional Notes 

By FRANK WA LFORD 

EARLY in 1927 I began to ol>sel've 
t he habits of t he Mountain 
Minnow ( Gala.xia.s coa· i,i Madeay) .* 

Naturally, at that early stage in my 
invest igations, t he available facts wel'e 
meagre and to a certain extent presump­
tive. However·, continuous if necessar ily 
spo1·adic (the nat ive habitat of t his fi sh 
~s six miles from my home) st udy ha~ 
confir·med practically all that was sta ted 
and deduced in my fil·st a1-ticle. It is 
·only in a few mino1· details that T ha ve 
felt compelled to revise my conclusions. 

To clarify the following notes and 
establish a stat·tiug point. i t might be well 
to set out the t ext of my original remarl{s 
categorically. 

indte~ . It liveR, breeds, and d ies in fl-esh 
\Vater. 

The forego ing fad~ apply ~tri ctly to its 
nat i\·e habitat. I find that it modifies its 
habit s r·adically when transferred to 
higher levels. In thi ~ rela t ion it is 
importa nt to bea1· i n mind that :Megalong 
CL'eek is l ess t han 2,000 feet above sea· 
level, whereas Katoomba is 3,300 feet­
appr·oxima tely 1,~00 feet higher, with 
conseqnen t r·eductions in tempera ture at 
night and dnl'ing wi nter. 

'l'o fa <:i litate study of t hiR interesting 
little ft Rh, I r onstrnrted a concrete pond 
in my ~~nrlen a t K atoombn. In t hiF$ 
rest rirtEld habitat t hey have thrived exctll­
len tly , and bred ·regu larly for thirteen 

T h e .lU o n n t nh• 1\Jin n o w . 

The Mountain Minnow lives and breeds 
in l\'(egalong Creek, which r ises in Nellie s 
Glen, on t he centr al l'idge of t he Blue 
Mountains, near Katoomba, and fl ows 
south-west to join Cox River. There is 
no evidence of natural aestivation or 
hibernation. The fish is active through 
the full twenty-fou1· hours. It does not 
bnrrow into t he ground after the manne1· 
of its Tasmanian cousin, Sax i la,ga,, or the 
New Zealand mudfi sh, Ne_ochan'na, nor 
retreat to lower levels during winter, as 
does the Mt. Kosciusko species, G. 
f ·ilndlayi. Its maximum growtl1 is ftse 

* 'l'he mi t i a l r esu l ts w er e pub lish ed in THI!: 
A UST RJ\.LI AN MUS!EUM MAGAZINE .• V o l. ili , NO. 8, 
Oc tober -D2cember, 1928, p . 274. 

yea1·F; . 'l' he latter fa ct , coupled with irre­
fu talJle evideure thnt t hey breed annually 
in Megalong Ct·eek, de fi ui t ely refutes the 
suggestion t hat t hey :find i t necessary to 
sti·uggle to the sea to r epr oduce, as does 
Au,.strocobitis a.tten natus, wl1ich inhabits 
t he f reshwater· r earhes of Parramatta 
Rive1·. Ga.la,.ria,s co:rii i defi nitely a fresh· 
water den i~en , completin~ it s life cycle in 
it s native Rt rea m. 

I n my pond I found a signifi cnnt change 
in habit. At fi r s t, 1he fi ~h w<' re active in 
all sea son~ of the ye~H'. B nt gradually 
they beca me let ha l'p;ic in t he cold er 
months, !-~l i n k i ng under rocks nnrl l>ehin rl 
weeds, a nd di !i\ playing dh<tin d Rympt.OOl!' 
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of itH' fHH'. L:ttt' t', they fr<lnkl y hi bel·­
ua1cd. by bllt'l'<lW ing into t he sill whicb 
h<lS :H·nmntl:tiC?d <11 111<' bo t to m of t he 
ppn<l. ' r' llis cha nge or habit. L nssnme, is 
dm' to 11H· lo wt'r t <'mp<'r<11 m ·es 011 t he 
hcigh l~ . Wht'l 't' :-:it'\'(' 1':\ l degr <'C:s o f frost are 
rommon i11 w inter. often Co r periods 
l'on• r·i ng- d:tys . 

..:\::; the pond is ' 'Hiill" wat er , a nd t hey 
<He t'~st' tt! i::1 11 :'t' l ore r·s o f t ndn1lent 
mouni;tiu bn rns, I introduced <-1 u nmbe1· 
of tail'Jy tw t l u n " sp ecimen s iuto a pel'­
Ill<ltJE'llt treck a dja cent to my home. I n 
this st r eam 1 hey ha ,-e in <:r eased enor­
mously in t lw s pn ce of a few years, nnd 
no\\· nmnhet· llle:H 1Y h nnd1·eds . Owing to 
the pCt"sis1<.' li<'Y w i th w hi c h chihhen 
h:unsl-' tlwm. they are excessin"Jy t imid, 
aml tl:1t·i fot· t·o ,·e r· imme<l ia i e ly a hnman 
being nppea t s . 'l'h i:-:;, of <.:o1n·se, in terfe1·e · 
with ohsen·nti o11 i o a DJ<Hked extent. 
llowew•r, their pre~e n ce h a~ eU<l bled me 
to tonlinll pre\'i011 s fin di ngs, wh ich m l'ly 
l>e enumeraied ns foll o,,· : 

_\..-In )le~n1ong C1·eek t here ~u·e two 
main bat('h('~ oC fty e<1 t'lt ye:n: one iu 

eptember. one in ~o,·erube1· . Heproduc­
tion is not enti1·ely restl'icte<l i o these 
month ~; hnt t he mnjot hatches occm· 
then. F ry, which ol),·ious1y lul\·e been 
tecently hatehe<l. ar e nlway:-; tu be fonnd 
f1·om September to .J anmuy inclusi ve, 
but, a pad from i lte hYo majo1· bl'eedin g 
month~. in !'mwll nmnheJ·R. 

B.- A wan n !-<p l'ill ~ wi i ne~f'es a simil ar 
con.·isteney in breedin g h abit~ on t h e high 
levell-'. hoth iu my pond an cl in the arti ­
fic ially peopled <.Teek. Hnt should t11e 
: pr-ing l>e m1duly ('old, ihe Septembe1· 
hat ch is m i Hf.;ed. E ach ye<n , t o elate, tJ1e 
Xovem her ha ich lta s i c1 ken place, whe1·eas 
the eptem ber h at eh iR frequently c,lbseut . 

C.-'rhe neqnhcd habit of hibernat ion 
oc:c1n : d nl'i ng the fonr tolde~t mont hR of 
the ye:n a s <-1 gener al n1le; lmt its in ci­
dence n u·ie.· in Rympnthy ~with the mild­
ne.·fi or se,' e r iiy of ihe win ter. It r on­
it·a tts or expan ~]:-; at eit he1· e tHl , ::t <·<·ol'(ling 
1o weai h (l t' t 01Hl i1 i o u ~. H tHl may emhvace 
any fout·-mout h period, m· less, from M ay 
to Oclobe J·, in<'lm;;ive. A p a r1 k 111Al'ly mild 
winier nwy w ih l('HS the pe1·iod t·ed.nted to 
IIH·C'<~, o 1· e \'(' 11 1 wo mmtih l-1 . H 1s mof't 

variable, evidently being dil-ectly depen­
dent on t h e thermometer , and no univel'sal 
t·nl e can be stated. However , the salient 
fact is t he annual occurrence of the 
winte1· t ot·po1·. 

.J nst a fter I had est ablished the fore­
going fa <:ts to my satisfaction, I struck 
a pat ch of l uck ! I discovered G. cox'ii on 
Katoomba's water conservation area, in 
Whipcord Creek. With an int imate 
kn owledge of K atoomba and its environs, 
I think I may say confidently that Whip­
cor d C1·eek is the only stream on tl1e 
higher levels in which this fish is 
indigen ous . It makes me wonder whether 
it has not come there adventitiously. 
P 1·obably the point will never be cleared 
np ; in any case, it is purely of academic 
inte1·est. The important fact is the 
rnese:n ce in lts waters of G. coxili. 

By the conrtesy of Kat oomba Municipal 
Council, in response t o a request by the 
Secretary of t he Australian Museum, I was 
gTanted permission to enter the cat chment 
a rea at will, in orde1· to prosecute my 
studies of the fish. Their conduct in 
Whipcor d Creek accords exactly with that 
wit nessed iu the ar t ificially peopled creek 
a nd in my pond. They hibernate by 
bnnowing into the soft silt in the creek 
bed. P atches of sand are a \'Oided and 
p1·efe1·ence shown for muddy areas. The 
1·ea ·on of t his, I imagine, is obvious. Not 
only is the mud softer and smoother in 
t exture, but it does not consolidate in 
wate1·, as sand does. The density of pre­
cipitated silt is litt le greater than that 
of water. 

Thus we disco\'er a fish, which normally 
doe!'i not bibernate, acquiring the habit 
"-hen tl'ansfen ed to a colder climate, and 
spending t he winter months buried in 
mnd. I t i:s a remarkable instance of the 
adaptabilit y of au o1·ganism t o a changed 
environment. :Kor is it the sole inst ance 
of t hi!'i ha rdy fi sh's adjustment to its 
~1u·rom1di ngs. During the current 
summer th.e1·e has been a water famine at 
K atoomba. Om· normal rainfall of fifty­
e ight inches has l';hrunk to negligible pro­
port ions. 'l'his has meant permitt ing the 
contents of my pond t o fall to a few in ches 
in depth. D uring early Novembel' a leak 
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de,·eloped and the water van i ~ ll etl , le<1 vin p; 
n mass of "soupy'' mnd in t he hot1ow, 
C'OVel·ed With 'Nilted marin e g r owi lJ fo;. 1 ( OW 

nu t ny hour~ tl1 i. <'on clitio ll h;1 d prevc-1 i l e<l. 
I cauuot sny: lrnt t he nm<l wa:::; hot n tHl 

steaming. Hastily I canie<l water in 
bucket:-: fl-om an ad,iac·en1 neek, :nHl 
immediately t he fish emerg-ed from the 
silt, none the wo1·se for t he ir exper ien ce. 
The sole casualty was one which had 
becom e entangled in t h e weedfl, and W<ts 
unable to lnu .. t·ow fot· shelter. 

I lune repeatedly noticed two pecnlhn 
phenomen a . J mmediRtely 1·a in begin s to 
fall t he fish :seek t he seclusion of 1·ock!=l 
and weeds . A lso, lightning a ppe<u-s to 
send t he fry into a p c-lni ('. B oth hn bits 
may be clne to itlhe l'ited ancestral 
rnemot·y, to whith w e h:we applied the 
bles.' ecl woi'cl "instinct". R ain inevit ably 
mean s t1uhidity on the Blue I\f ouu tn i 11 !=; . 

and t his fish evinces a marked d i sta ~te for 
watel' t hat is not e1·ystal clea1·. 

In the la~t J·egat·d, a notnble differf'nce 
between t hei1· bell aYiour at hi gh <:1n cl low 
leYels is worth I·ecol'Cling . Tn )I(-"galong 
C1·eek, fright <·aw;;es them to dart swiftlv 
up 0 1· down stream. I n th ei1· three 
habitats on t he higl1 l eYelR, they seek 
security by burying them!=~elveR in the silt. 
Possibly their winte1· I'eti·eat ha s tan gh t 
them that safety lies that way. 'rhe 
habit i s the more pecnlia1·, in view of the ir 
inna t e hatred of t urbid wa te1·. 

With G. ooa:ii breeding in m y pond, T 
ha ,·e h ad excellent opportunities fo •· 
obser ving the development of the fry . 
V\lJlen :fi1·st seen , t hey a1·e tr-an~pare~1t 
o1·ganisms abou t 1\- in ch in l ength . 'l'h e 
sole specks of p igmentation are th e eve5; 
which a r e jet bla ck They grow qnicidy 
and at six 'veek~ a 1·e a bout m1 inch long, 
with a bh1 ck notochm·cl running from 
h ead to tail, and eyes p roport ionately 
la1·ger than at any othet f-41 a ge of their 
existence. 'l'he stomac·h ( p1·oba bly <111 e to 
iugested foocl ) is a dm·k pon ch , wit h a 
thin black line on the yentt·a] side, con­
necting it with th e C'loaC'<l. When ~wim ­
ming, t he whole body w01·kl" f1·om t h e head 
ha ck, mu eh <l!'; a ciliated C'Cll d oe~, a l'<F;i f:i ted 
by noi·nHll fin movemenb. 'l'hey hn ve the 
capacity of moving nnd <hnting w it h 

aH i on is hing <:e l0ri fy- n ueeclful artom­
pli~hmf'nt , <l H the Jarger fi .·h ha n y them 
J·emot·selessly. Tn the la !'lt <·onneC"1ion I 
have no U<:eu a pecnlinr f<l<'t. l t iR only 
8 trauyC' f ry which ;ue wonied. Onc-e the 
older fi sh lHwe betom e tH·c·nst omed to their 
J>resen te 1 hey ign or e them. 'L' hi~ !'ieemf-1 to 
obtain with all a lien O.t'gHni ~ms intro­
<l m ·ed in (o t h eit· Ht J·eHm~ <l tHl pools. For 
in st::m ce, if \Vh il·li g;ig Beetlek ( Maoro­
,qy1'1P; nlJ/OIIrJII ·-;) Ht'e pl n<'e<l where none 
fot·m e1·ly ex i ~h'<l, t he 1ish make t hei•· lire. 
m i 8et·c-t bl t' f ot· some hon n;. 'rh en t hey 
ae<:ep1 tllem wit h <·on1pie te infliffet·ence. 

At eigh t week!-;- 1o re,·eJ·t to the growth 
of the f1·y-1 he ho<l y h<1 14 thirke11ed 
t·e n~<trkahl.v. bnt 11w tn il remnin ~ slender. 
rl' hi s gin;~s t hPm H f:-1int l'esemhlance to ::\ 
s hu·,·ecl ta dpole . T he i ,. l e11 ~th now i 
}1bon t 1± inel1es . At t hi ::-; Htage t heit swim­
ming powe1·s, w hile still r emm·k::1ble, . eem 
le!'!s poten t t ha1 1 a t a n.r period of their 
live~. 

\\' he n t l11·ee months old t he f •·y present 
n peC' nli .-n. psendoal'th-nlnted appe;nance, 
being diYided into fo111· fni l'ly defined 
"segmen t~.. wh i<-h m<l~' be eo 1~ reniently 
tl esC" r· ibed ~ls h en d. t hotax, stomach and 
t a il. A m on t h lHtet· the poin ts of con~tric­
t ion n1nish . and the fi sh assume t he true 
adnlt fon11. ...~t thi~ Fl t age its pectoral fiu 
a ppear 1o h t> t·at he r (li spt·oportionately 
cl eYelope tl. 

T nm nna ble to :-:ay at what a()'e t he fi lt 
begin~ to ln·eed: u'ut thei·e a~e factor~ 
wh i<'h <'au~e m e to s11 s pett tha t it is corn· 
p :-n ath ·e ly ea1·ly. 

G. C?.f'ii. is lou g-li,·etl. I haYe hnd speci· 
mens 111 my pond :si n <·e 19~7. 1Vith some 
kn o wledge of 1heir g1·owth stnges, I hould 
~ay t hnt th e;v wet·e fonr year~ old w·hen 
mh-od\H:ed. C'ouseqncntl~r , 1lwy <H e now 
~e,·entee n yen l'Jo\ of age, nnd ~till a dive 
:l tHl Yi go•·ou~. clespite 1he '' i<'i se;itude~ 
m sepm·able hom ]if<> in snth nn <1rt ificial 
e1w it·ot1meut . 

On('e. hy way of exptlt· iment. I intro· 
dn(·ed i n to m y po•ul ,, few c·ommon 
g-ud~eo n ( Gobiom nrph u.<.; ro.i' ii ) fr ·om the 
f• ·<>Hll\nli e t· t·eH('he~ of Pnn;1m:1ttn Rh·er. 
1' h<:>y we n" in pt·O('C'l'~ of <1 i g~:-:ti on beforr 
n i~hHHll ! . 
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3ly l i t llt• 1l:lughlt>•· ha ~ a ~mall pou<l of 
hN' own, wh<'J'('i u slw keeps tndr1ole~, 
wa ter nymphs :t JHl k i n<l t·~d ·•wogR'', ns she 
~t.rh'~ tlwm. I f o 11 nd it nlmost litet·a lly 
\\Tig-gl i11g wit h m oscpJi to lan·a e, nnd t1·an ·­
fened two nf my li s la to it. Next ch1y n ot 
a In n ·a rpm a i JH'<l. 'l'wpn ty-fonr h our.· 
later 1 l'ou ncl thnt ihe 1ndpol es hnd 
ran bdle<1 :1 lso, a <·n t Hst •·ophe which placed 
me in my d :lllgh ~C'r ' s hntl books . 

Heten t ly \\'(' ll PaJ·<l mn<'h of nn imp01·ted 
ti~h wh k l1 d<:'H t •·oy:o:: mosqn ii o l;nvae. Why 
bt' ing ih<:\se exot i<·:-; into ihe c·ountry, wh en 
in U. ('o.ri i we possess o11e of the most 
\'O I' tltiOII S <' cl((' l 'S of lllOsqnito lHl'Y<le 
known'? Tt i :-; ha•·tly. <Hlnpta bl e, long-
lin><l. ;1 pn>l i fi<· hree<l e r. <1 nd unusually 
<lt't in.• nn<l l'e•·o('i ons. " Toe betide any 
''\\Tigglet·" wh i<-h <1m·ed to inn1de its 
deme:-:ne. 

Fot· t h <' in f m·nw t ion of aspir ing 
aqmnists. this fish wi llno1 Jiy~ in a bowl. 
Twenty-fom· hou r·~ wi ll witnes~ the death 
of fry, a111l a <·o11~ide r ·ahl~· 5\ho r ter period 
tha t of la•·g-r•· ~~H~tinwns. J'o~~ibly fn nlty 
nen1iion is th e t•·onhle. I t will not eat 
f<~t: hnt any kind of n1w. lean meat, well 
min<'e<l, i ~ h tkPn ~··eC'<l il~' · At tir~t, I was 
iu i he ha bit of "<·hoppin p;' earth worm~ 
a~ food f OJ' (hem. f HOOJI (] iHCOVel·ed t hat 
they ex )wt· ien <"<' no di rti<·nlty in disposing 
of who](' wm·m~. 11 al~o i interesting to 

:\f 1·. )1. \Y. F'. '!'weed ie. B.S<'., C'ut·at01· 
of the Hnme!o; )Jn~enm, Hingapore, F .ni.S. , 
i: in .Au!o;tralia on fnl'lou gh. Though a 
zoo l ogi~t ~pedal izi ng in Cnu~ta<'ea , he i s 
neved lwl eHs ildensely inte•·este(l in pre­
hi "to•·y, and wh il ~1 i 11 th("' Commonwealth 
hoth 111C!o;(' ~ ub.i<.)<·1~ will l'e<"eiYe hh; atten-

-----------------------------
wat<.:h t he t ug!:;-Of-war which ensue when 
worm~ ;ue tos!:;ed into the pond. As many 
as s ix ot· eight fish will seize one and 
wrestle de perately for possession. Unless 
a pool is ove1·-crowded, once per week i s 
suffi (·ien t artificial feeding. The novice 
will soou learn to gauge the quant ity 
required . As with domestic fowls, the 
idenl is not to have any sct·aps lying 
n bo111" nf.ter t he meal. If a concrete pond 
lw used, 1l.et it " mature" fot• six or eight 
weeks befo1·e introducing the fish. A 
fairly ~a fe indication is the development 
of ·limes; wait un t il the walls of the pond 
a re ln·own with vegetable growth. The 
a<' i<l~ from new cement are fatal. 

In eon clnsiou, t here is one extra­
ordinm·y aRpect, about which I can only 
theol'ize. Ol'dinarily the stagnant water 
or a pond gt·ows " thick 1

' and cloudy . Thi s 
phenomenon does not occur in pool. 
whet·e U. co.rii i s kept in adequate 
numbel'~. Can the explana tion be that 
it en ts m it1·oscopic Yegeta ble growths as 
well a~ the (presumably ) animal life 
whi ch it ~o assiduously ingorges from t he 
wan~ of the pond? For periods ranging 
f1·om a few minu tes to fifteen or twenty, 
thi s fi~h w ill work along a wall at snail 's 
pace, almost literally ricking it ! It~ 
mout h open~ and closes steadily as it is 
s<'ooped n long the wa 11. This 11ractice is 
only indulged nt ~urfare level. 

tion . Ile ~pent some time he1·e examining 
ont· tolledions. 

1\It·. ~T. H. B. Stewart, an a1·chaeologist 
fl'om C'ypt·us, visited the Australian 
1\In:-;emn t·eeently. He is particularly 
inte1·er-;ted in al't design s, and is engaged 
in a comp;uison of those of the Middle 
Be~Ht nml the Pacific. 
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Put to the Swordfish 
By G. P. WHITLEY 

It is a swordfish that bath wrought us this, 
Nigh ruining our venture. Yea! a fish 
Six cubits long that hath for nose a beak 
Bony, shaped like a sword, sha1·p like a sword 
And hard as tempered steel; strong fins and tail 
That in its times of anger and attack 
Drive it like arrow through the waves. It hates 
The Whale; mistook us for its enemy; 
And dealt us deadly thrust. The blade had gone 
Through half a cubit of fir plank and oak­
Loosening a beam end-where the sea poured in. 
The fish had brolren off; his sword stood out 
A span clear in the hold. 

-EowiN AnNOLD, The 1loyage ot lthobal. 

T ilE Austl·alian :Mnsenm recentl~y 
1•eceived, tlno11gh Mr. S. G. Green of 
Bu1·ns, Philp & Oo. Ltd., Sydney, the 

swo1·cl of a mal'lin swotclfisb taken from t he 
hnll of a ship at Apaiang, Ta1·awa, Gilbert 
Islands. This sw01·d (or rather tbe fl-ac­
tured portions of it) is no,.v ou publi c 
exhibition in t he Fish Galle1·y. It wa~ 
accompanied by the followjug infm·mation 
from ~11·. J. R . llandley of Tarawa, dated 
May 12, 1939. 

r 

Our native diver went down to examine and 
found about eight in ches of splintered sword 
projecting out from the third stral{e up from 
the keel. That was cut away and cleft closed 
up. Now we have finally broken up the 
"Mauno". We were able to see with what 
terrific force the fish had struck the vessel. I 
am forwarding you by parcel post the part­
length of sword. It bad penetrated the sheath­
ing, a two and a half inch plank, clean through 
at an angle of an eight inch timber and into an 
adjoining timber about five inches. It got brol\.e 
into three pieces getting it out, but we joined 
them together though not too strongly .... We 
must have appeared as a whale, and to pierce 
14 inches of solid timber it must have come 
with terrific force. I lmew of a similar accident 
about 50 years ago, a Canadian vessel came 
into Vah)araiso leaking. She too bad been 
pierced by a sword fish. 

K110wing th .. lt my fl'iend Dt·. E. W. 
Gudget·, of the .A.meri<:an ::\In ·eum of 
~atural IU~tm·y was intet·ested in ta es 
~nch a!-; the abon:>, I sent him the pal'tkn· 
larr-; J01· a mouograph be was wl'itino· on 
:-;wordfish pugn<wity. But the illfotma

0
tion 

ani,·ed too late fm· inelmdon h1 his 

'l'he b roken :swol'd of a murliu, tn~e•.• il'OJn the hull .of n shitl in t h (> G ilbert lslnucls. 
nn1l no' v o n ' ' ' e " in th e A ustrnlann l'Uttl"e nna. 

Here is a fish story, but a most extraordinary 
and authentic one. It may interest you , so I 
send it along. Late 1927, "Mauno" was at 
anchor S.W. Point Apaiang, outside. During 
the evening we felt a sharp vibration of the 
vessel. At first I thought we bad touched a 
borsehead, but no. Then we concluded it had 
been a marine earth tremor, and so it passed 
off at that. But the following day we were 
making water. A close search was madE' and 
found one of tbe after limbers was welling up. 

G. C. C'lutton photo. 

acconut, which has j u, i been published* 
by the Roy<ll Asia1 ic ot'iPty of Bengal. 
Calent1'~1, !'\O now. at hi s sngge. tion, I 
reco1·d 1 t he1·e. 1 ogC'i lt t?r with some refer· 
en('e~ to , word fi ~h attatks; on Y<'!-iSels in 

• Cudget·, E. W.: "The Alleged Pugnacity of the 
Sworc1flsh and the Spea t·rtRhes as sh own bY their 
J)Lta;l<s on Vessels", Mcnt. R. 1 Lsiat. Soc. Bcll{la/, 
.Cixll, "'• 1940. PP. 21G-315, pi~. iil-ix. nnd !!2 text-

sut·es. 
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AnstJ·;lli;ln wate~·s. Dr. G ndge1·'F> paper i::; 
a classiC' of i ts kin d, for it details eve1·y 
ca.·e know n ove1· 2,000 yea1·s, f1·orn the 
G1·eek his10J·ia Jl P olyl>ins to modern news­
papel·f'i. 

AthH·ks hy s\\·m·d fisheR on boats :ne 
deliYeJ·Nl w i th Hnch force that a peneha-
1ion of :.W in<.:he~ is recorded, of which at 
lea~t 14i wet·e i ln·ough solid oak; some­
times 1heHe at1H<'k~ O<'Cllr at night, but 
geneJ·;llJ_y it is when a swordfish is beinp; 
angled. 

Perh<l ps I he most speetacula r incident 
oc<:nnccl when Enol F lynn ( 'Robin 
Iloocl'' ) , the Ans1nl l ian movie actor. was 
fi .·hing in ) l exi<'<l ll water.· recently. and a 
9-foot Jll<U' I in W<~ R Rhot by a spori sman on 
lloa1·d us i n~ a bow ::t n <l arrow. Two men 
then wcn1 ou t i n u d iu ~hy to r etri eve the 
ti~h hy a li tl<' n t1HdlNl to t he a n ow. T lw 
m~u·l i n c· h ~11·~ed tl l(• bon1 and drove its 
he~Hl nn<l l1a lf il !-i ho<ly thtongh one Ai<lE' 
and i ts ~; pea 1 · p1·ojeded ahont a foot 
bryond tlw o tl w a· sid• .. of 1h e cli ng-hy. ThiR 

S ·w o rcHlsb es t rue and fnl se. 

S 11e adis h (Xiphias). 

B l n c k 1\lurli n (lstio mpax). 

S trh le cl ;\Inrlin (l\la Tlin n ). 

Sullfis h ( l stiop h o rus) . 

~run~h ing blow was made possible by the 
fact that the planking of t he boat was 
made of !:;oft l'eclwood only half an inch 
t hick, a lld l>y t he considerable weight 
(est imated at 240 l bs.) and the h igh 
veloci iy (probably about 20 miles per 
l1ou1·) of 1 he charging fish. 

ome of our older readers may remem­
ber a famous court case which arose oYei· 
t he c.1llegecl p iercing of a ship by a 
sword fish (Xiphias glculius). Dr. Gudger 
di!';cusse!'; it a follows: 

In the London Daily N ews for December 11, 
1868, is an account of the trial in the Admiralty 
Court of a suit for damages resulting from the 
presumed attack in the western Indian Oc0an 
of a swot·dfisb on a ship. I have not seen the 
original but it was copied and published in hll 
by R. A. Proctor (the probable author) in 1871, 
and its confidently referred to by Gray (1871), 
by Day ( 188 0) and by Go ode ( 1883). Here is 
what Proctot· wrote: 

'Last Wednesday the court of common pleas 
. . . was engaged for several hours in trying 
to detet·mine under what circumstances a Sword­
fish might be able to escape scot-free after 
thrusting his snout into the side of a ship. The 
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gallant ship "Dreadnought", tborough ly 
repaired, and classed Al at Lloyd's, had bP('n 
insured fot· .£3,000 against all lhe risks of the 
seas. She sa iled on i\Iarch lOth, 1 64, front 
Colombo, for London. Three days later the 
crew, while fishing, hooked a Sword-fish. 
Xiphias, howevet·, broke the line . . . the attack 
was made, a nd at four o'clock the next morning 
the captain was awakened with the unwelcom<' 
intelligence that the ship had sprung a leak. 
She was taken back to Colombo, and thenc<.' to 
Cochin, where she was ho,·e do,vn. ~ear tiH• 
keel was found a round hole, an inch in 
diameter, running completely through th<.' 
copper sheathing and planldng. 

'As attacks by Sword-fish a re included among 
sea risks, the insu t·ance company was willing to 
pay the damages claimed by the owners of the 
ship if only it could be proved that the hole 
had really been made by a Sword-fish. No 
instance had ever been recorded in which a 
Sword-fish had been able to withdraw his sword 
after attacking a ship. A defence was 
founded on the possibili ty that the hole had 
been made in some other way. Professor Owen 
and Mr. Ft·ank Buckland gave their evidence, 
but neither of them could state quite positively 
whether a Swot·d-fisb which had passed its beal< 
through three inches of stout planldng could 
withdraw without the loss of its sword. l\Jr. 
Buckland said that fish have no l)Owe r of 
"backing", a nd expressed his belief that he 
could hold a Sword-fish by the beak; but then 
he admitted that the fish had considerable 
lateral power, and might so "wriggle its sword 
out of a hole". And so the insurance company 
will have to pay nearly six hundred pounds 
because an ill-tempered fish objected to be 
hooked, and took its revenge by 1·unning full 
tilt against copper sheathing a nd oak planl{ing.' 

AL'STHALI.lX OCCl'HHEXf'ES . 

1~he em·liest account from Anstn1 l i<1 
comes f1·om 1'he 177 ustratecl Syduey X em.'i 
of 2 September, 1854, whe1·ein the follow­
ing article, illusti·ated by a wood -<'ut. 
appears: 

Natural History 
Ichthyologica l 

(Portion of the Sword or Horn of the Sword 
Fish taken from the bottom of the S. and 
M.S.P. Company's Steamship Governor-General.) 

Amongst tbe numerous additions during the 
present month to the Australian Museum is a 
remarkable specimen (fo rwarded as a donation 
by the Sydney and Melbourne Steam Packet 
Company), being a portion of the solid plunk­
ing of the bottom of their Steamship Govemor­
General, pie rced through by the sword of that 
formidable monster of the deep, the Australian 
Sword Fish ( Tc>traptunts A1tsl ralis), of which 
we gave a drawing and description in a fot·me t· 

T h e tlrst <·ust• nf l l :OCl'' <)rfllish nftac>k in~ 11 v exst-1 
in Aus f rnlia: f h tc• JIOl'ti <HI ut' swnrd i n Oa e t irnbt:r 

o f S.!'l. • •(; ., ,·~·rn or-(: t•tat•rn l ... 1' asJn a n ilt. 1!itr,4, 
Fr·orn the "JllustJ·ntPd Sydney New:-l", 
Se ptember· 2, 1854, hy ,courtesy of the 

1\1 itch ell Lib1·ary, Sydney. 

numbet· of the Jllustratc•ri .. 'ydney Setcs. Sub­
joined is an extract from a letter to l\lr. Korff 
who superintended the repairs of the vessel. 
'It was obtained from the bottom of the steam­
ship Govemor-General during her repairs at 
George '!'own, Van Diemen's, on 3th June, 1854, 
at noon, being low water. Examining the 
copper on the bottom noticed a small hole with 
a deep graze in the coppel' lead ing aft f1·om 
it in the starboard run, about 20 feet from aft, 
and about 4 feet up from the keel (like the 
marl< from the fluke of an ancho r ); on remov· 
ing a small quantity of marine vegetation, dis­
covered a hat·d bony substance in the plank 
(American whi te oak, 3i inch thick), ordered 
a small piece to be cut out, which proved to 
contain part of the horn of a Sword Fish. It 
was exactly on one of the ship's timbers, which 
the horn or sword had a lso entered at an angle 
of 32°, in consequence of which the whole length 
was not obtained.' 

rnfo t·hlll<lt~ly, tlH• n hcn·e . pe(·imen i~ no 
lon:,!el' pt·esel'\·ed in rrhe .. \n~tn1lian 
1\fnsenm. to wh i ('h it wn R pl'e~ented in 
Angust, 18:54. bu t 1hiH is doubtl e!o;!o; the 
Ra s~ Slt·ait J'e<'ord lll t>lllioned in 1>. 0. 
Steacl'x Uiauts and Pi_qmif' . ., of the Deep. 

Next iu chronolog-i<'n 1 ol'<ler <·onws the 
Ren~ r·e 11cl .T. g. '1'e n i:-.ou-\Yood:-.' r·rnulJ·ks 
(Fi8ll aufl F' i Nl/ ('de.., of .\'(' ll' South lrales, 
188:.?., p. ;)()) : 

Mr. Oliver states thnt on two occasions boats 
lying on the outet· grounds were impaled by 
s word-fishes and thP crE>ws onlv saved theit' 
lives with the utmost difficulty.· 
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ltet·e is a ''' estern Australi an 
caHe of which Gnclger ancl I 
weJ·e una wat·e. I quote ftom 
Th e l F est A 'nstnt ticvn news­
papet· of 22 July, 1937. 

Carnarvon, July 16. - Mr. 
G. H. S. Baston, of Quobba 
station, reported on Sunday last 
tha t about 10 days previously a 
swordfish a bout 12 feet long was 
caugh t off Cape Cuvier Bay, 
Quobba, by Mr. Eric Goodman, 
skipper, of the Gerald ton fishing 
boat, In tombi. . . . The fish 
was eventually lauded after a 
battle lasting half an hour, in 
which it was finally dispatched 
by three r ifle bullets, but not 
before it had charged the boat, 
leaving about six inches of its 
sword embedded in the Intombi's 
planking, causing a slight leak. 
A block and tackle was used to 
hau 1 it aboard. As they had no 
way of keeping the fish on board 
the Intombi, the fishermen were 
obliged to throw its carcass back 
into the sea, retaining only the 
short section of the sword 
embedded in the boat as evidence 
of their catch. It is probably the 
fi rst instance of a swordfish 
(which must not be confused 
with the sawfish) being captured 
along this part of the coast. 

Finally, we 1·ead in ThP. 

Lan·at :uul ju~·enih· Nta~cN of SnilfiNhcN (lstioJ•horuN) f-.:o nl 
the Atlnntic . F r o m to1• tc, bottona their leng ths nrc ~ in., 
i ill., a in., nncl 2 H ins. Note SJ)in es on he:ul, long vcutrnl 

flu-rn :nc. :and high dorsal fin. 

Syrlney llfm·ning H e'rald of 
J anu~n·y 12, 1938, that "four 
men had a na1·1·ow escape 
when an 18-ft. motor launch, 
in which they were fishing 
about 3 miles from Woody 
Head, Cla1·ence River, was 
attacked by a lat·ge marlin 
o1· sw01·dfish ··which pierced 
a hole about 4 in. long in the 
boat, causing the wate1· to 

(Top figu r e afle t· C hr. Lti t l{en. othe r s a ft e r A . G unth er.) 

Then C. A. \ 'V. :Moncld on, i11 hi s enter ­
tainiug E x pert ('upes of a N ew Ouin ea 
.Ma.gistratr witneH~ed fl'om N.E. of A uR­
t ralia "th~ HWOl'd faRt in t he so1id keel 
of a hi g Hailing c·:-1 noe · and native~", he 
sa id, "have told me inHtances of the 
sword being flJ·iven throngh a ('anoe's 
planking .... ' 

• £l\' f't·a1 f'a"'e~ of attack are to hand 
horn the famou R Hwonl fi sh i11g gronnds of 
the No1·t h l Hinncl of New Zea lan d, bnt 

flow in 1·apidly. The launch was kept 
afloat by stuffing a bag into the hole." 

GI VEN ENOUGH ROPE. 

On August 20, 1937, at Laurieton, 
northern New South '\iVa.les, a marlin was 
stated to have "committed suicide" in the 
Rame manne1· as another of its kind at 
P 01·t Macquar·ie, a few months earlier. 
"'l'he cr ew of the 'Sea Hawk' wer·e pulling 
lobster pots", says Angl·ing a.nd G~m 
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l'k tJ 1 1t · In this 1 ~ lnt•lt Ni-IOnJ: Brunei bill Jlnb y ,.. ,, • .,rcllis ht•s are not ''~· r;.· tnuda. 1 · c at• :;• u ~ "'· 1 t uuC ht•d th e hmh· has r o u g h 
Sw••rtlflsh fr(nn t h <' At l :anttc. h o th Jtl'\' S nrc un~ 11 " 1 • • i 

1 
i· 

t ulwrt•l t•s, t h <' dorsa I fin is cxit•nsh·c, n ntl t ht• rt• ar t• nu ' e t~ n~r ~·;~. Ltitke n. 

Sport ror· A ug u:s1, l!J:W, "wheu a marlin, 
seeinp; l he mo,·emeJJt of OJJe of t he 1·opes, 
charg(l(l. with i he r·esult that t he rope 
be<'<lllle lwlf-hitc-hed on his swo1·cl nud­
h j!-{ pt·em<thu·e demi se followed. The fish 
memml'e<l 10 f t. () ins. in leugth ... <llHl 
was eonl'igned to the )lunicipal Fi!-ih 
l\Iarke1 of ydt1ey." 

Swol'dfiRhe~ have often been tli.·ablea 
a a 1·e::::ult of entnngl iug themselve iu 
anchor t·ope~ and, whilst many of them 
ficrhi d!.!orou~ly when hooked, othel' ha,·e 
~ 4; '- • • • 

been hauled in b)~ angl e1·~ w1th snrpr1~mg 
ea Re, e\·en w hen t·ods ha re been bt·oken 
<l JH1, in one en~e, when the t·eel had to be 
wound by ih nmb. 

\Yhile fishing in Ne\\· Zealand, 7-ane 
Gr ey repol'te<l 1h<1t he had seen a madin 
charge a ud t·am <mothet· and t hen follo"· 
t he fleeing fi~-; h . In t he :o;ume water~ he 
ce:1ug;l1t n fin <-' mm·lin whose "beauty was 
maned by the absence of a bill. ... " 

wotdfi!'ihes nppm·ently do not a tta<'k 
whale·, n~ Peron t·e<·or·cled many yeat·s ago 
horn " ' e!'ite1·n AnRtntlia. and othe1·s lnwe 
. uggested sinc-e ft·om wide and fat. Yrt 
a ' ·Bottle-110secl 'Vhnle'' (D clp l!inu . .;; bol'yi) 
wa s figm·ed in .J. G. H ay'R 'ometlziu_q 
.1 bout Fishes fr·om " Testern Au!';tra l i<1. 
wi t h the <'Hption: "Captut·ecl at Ge1·aldton, 
20th .June, l 909, by i\Ir. "r· DaYis;. afte1· 
bein~ m01·1al ly wonnded in the region of 
the hear·t , proh<thly by Swordfish . Length , 
18 feei: gil·il1, 1 ~ feet ; snout, 15 in<'heR." 
Rowevet·, th e1·e a t·e seve1·al J•ecorcls of 
X ipl1ia :r,; plu nging ii R f.lwonl into the sen 
bottom, app~nently when Cl'azed by fem· 
m· attac·k, ev(ln i he:> g ill l'i becom ing fill ed 
w ith mnd. 

Dt·. On<l ger ha s go11e to grent t r onble to 
il'y a1Hl deter·mine ihe f01· re of the sword­
fi~h 's ;tssanlt when i i penehntes a !'ihip. 

'l ' lli :-; p1·oblem in dynami c·~ was resolved 
jn t o ~tnggel'ing figm·es: a stt·iking fotce 
or f t·om 500 to ovet· 1,500 lbs. bei 11g con­
~;c J·vai ive c~timaie~. 

rrhe sk eleton is Rtt·ikillgly modified to 
ia l.; e the shocks nnd str a ins, the :knll 
being <·ompactly sutured and t he ,·erteiH'ae 
ha\'iug inierloeking Yil!Ws en ·11l'ing bodily 
1·i~ idi ty; 1-.;omet imes. howe,·e,-, the ti!-;h i. 
kil led by the impact. 

'Yhy d o !-iWOt·<ltishes •·attack" !'\hips'? :\'o 
better expbm ni ion haH been ptoponncled 
than that of F. D. Bennett. who wa. au 
exped en<·e<l ob~e t·n• t· on whaling ,·oyage!' 
u,·er n cen t ury ngo : 

. .. the albacore around the ship afforded us 
an extraordinary spectacle: they were collected 
closE' to the keel of the vessel in one dense mass 
of extraordinary deplh and breadth, and swam 
with an c.l))l>Ntrance of trepidation and watch­
fuln ess. The cause of this unusual commotion 
was visible in a swordfish, lurking astern, 
awaiting a favourable opportunity to rush upon 
his pr('y when they should be unconscious of 
danger 01· away from the protection of the ship. 
The assembled a lbaco1·e continued, in the mean 
time, to pass under the keel of the n'ssel from 
one side to the other, often turning simul· 
taneously on thei 1· sides to look for the enemy; 
their abdomens g littering in the sun as a wide 
expanse or dazzling silver. It was evident that 
the sword-fish dE-sired but a clear field for his 
exertions: and in the course of the dar we 
observed him make severa l clashes amongst the 
shoal, with a velocity wh ich produced a loud 
rushing sound in the sea: his body, which 
when tranquil was of a dull brown colour, 
assuming, at these times, an azure hue. It is, 
p robably, as a precaution against the attaclts 
of this monste•·. that albacore and some other 
tropical shoal-fi sh, attach the~sel ves to ships 
and large whales: thf' close vicinity of a large 
body, being sufficient to deter the sword-fish 
f1·om making his usual impetuous thrusts 
am ids t the shoal : the which, when rashly 
attempted, lHtve g iven rise to the appearance 
or thE' b1·oken rostra of these fish impactE'd in 
lhe plan l{s of sh ips ... as is not unfrequently 
noticNl. 
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Jivaro Head Trophies* 
By ELSI E BRAM ELL , M.A. 

T O tht• . r i,·~no lndi:111 ~. who dwell on 
t ht• ~lopt·~ o f the Andes in Ecuador, 
Houlh .\nwt·i<-t~, the most itupot·hlut 

thin~ in lift• i:s W<IJ·f:ne. 'l'hi !-> holds tnte 
11ot only of tlw pn~t bni of t he present <~ s 
well, :111<1 don ht lt•~-;:s is largely 1·espomdble 
fO t' tlll' ('OII (illll l'd pro<ludiOH of Shruukeu 
lte;td I t·oplt it's <'H'll 1 hough i he JH·n ctite 
is now f<n·hiddl'tl. Henown as a fighter, 
indit':l1in• of whi<:h is the 11nmbet· of h eads 
taken, lt:ts ht>l'tl the ehief ineentive for 
thl.' rolJp('( ing or human hends. but fot· 
the past 7:> ."l'H t·s ot· more the practice 
hax het>n t·om·t•t·te<l into n profitable 
~ax~d~·t·mi<· hobby by un!i'crupulous 
mchn<lnnls, not nl ways .J h·at·o . who ha \'e 
found <l t·endy JUHrket for their handiwo1·k 
in the out :side world: the craftmanship, 
in this <'asc. h;; frequently :superior to th:.1t 
of the genuim• pt·odn('t. 

:\lt·. ' Y. <:. l't·eston has recently pre­
sentt>d to the ~~u~wmn n good example of 
thi: gt·isly <'rnfl. Ftllike one specimen 
al1·e:Hly ill OUt· poss{'ssiou pt·esented by l\Ir. 
J. A:-;hlnu·y, wit id1 has been distol'ted to the 
semblan C'c of n monke'' it bear an extra-

·'' Ol'di nnt·i ly lil'l' l ike expression of repose. 
An exn min nii on or ii. at once t·ouses our 
Cnl'iORity a:s to how 1 he 1·ednction in size, 
let alone 1 he pet· feet :state of preservation, 
eonld h<l\'e htlen ln·onght about. Tbe pl·o­
ce~~ i!; <lctnnl ly qni1 r simple, and \Ye have 
it ftom an eve-witntlss l 't[1 de Gt·aff who . . , ' 
lll 1 !)9 <H·compa niecl a Jivaro war party 
and WHt<-hecl the proceedinus on its 
h iumphnn t 1·eturn. !'receded ;nd accom­
panied hy titlwl lH·e<·antions t he opera­
tion was ('Ommenc-Pcl by ~evering the head 
aud lH1l't of the ned.: fl·om the body. The 
fie~h WH}o) Hlit np the h<:lCk of the head, 
and the bonef{ <:a r c>fn1ly removed, leaving 
the fl esh fltHl hni t· only. The slit was 
then H<'wn up, the Jips Hkewered together, 
the eye I idH <ha wn <lowu, the eyebrows 
held in phH'e with Hmall pe~s, and the 
no!{e a nd ear:s plu~~e(l with cotton. The 
~m wa~ to preHer ve the normal propor-

• Sec I•'RONTuwucCM. 

1 ions of the head when it was filled out 
with hot ~:-111d. Next, each head was 
placed in a pot filled with fresh .c?ld 
water and brought slowly to bo1hng 
point. .JnRt at thiR point, so that the 
fl eRh migh t not be softened, the head was 
withdrawn and was found to have shrunk 
to on~-thh·d of its original size. Hot sand 
W<IS t hen poured into the head to tougl~en 
nncl shrink i t even further, t he sand betng 
renewed aR it cooled ; the oute1· surface 
was ir·oned OYer with hot flat stones. The 
trentmrnt was carried on over a period of 
-18 honrR to draw the oil and fat from 
t he f<lee. which by this time was con· 
sidet·Nl " cured". 

AC'C'or·di ng to other accounts, a strong 
a. tJ'ingent Yep;etable juice was added to 
the wntet·, and the application of heat 
W<"lR followed by ~making over a slow fire. 
On the old heads the facial skin surface 
was s ing·ed, but on the newer ones the 
down remains a noti ceable feature. Much 
of the nntnrnl likeneRs was carefully pre­
served ap~n·t f1·om the mouth which might 
be st1·etch ed when sewn up. Frequently 
long COJ'dR werr drawn through the lipR 
nnd 1·nn through the top of the head to 
RURpend it. 

'Vhen tl1e f ull number of heads taken in 
the raid had been prepared. a warlike 
relebt·ation was held. The dangling heads 
wet·e t he <·entre of interest: around them 
were performed a dance and a dramatiza­
tion of the killing of the victims. C'are 
was taken that a relative was not killed, 
for his ~pil·it would seek swift ,·engeance. 
In the old days ample scope was afforded 
warrio1·s who desired to add to their 
militnry reputation, for the Jivaro lived 
in small independent groups that were 
<'Onstantly at war with one another. Head 
hunting wa s on<'e a widespread custom in 
the north ern Andes, and the Jivaros are 
the last tribe in this area to retain the 
practice, though in their case it has taken 
:1 !-;pecia lized form-the reduction of the 
hend to about the size of a large orange. 
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Vampire Bats 
In Fact and Legend 

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

• Trou g hton-"Furre d Aeronnuts of Night", 
AUSTRALIAN M USEUM MAOAZ1 Nfl. vol. VII, no. • G, 
September-November, 1940, p. 206. 

whic·h in sp ired el<1boration of the V<lmpire 
t nulit ion r egarding flyin~ mammals. 

The wol'Cl is <l pparen Hy of ~la vonic 
o1·i o·in fi1·~t appl ied in en stern gurope to 
~ liJ~Jo~edly bloo<l-dl'in kin g Sllpel'natm·a 1 
beings which rep1·esented the souls o[ 
dep<ntecl people. Of all 1 he s~<lpes .the.n 
s~1id to he asf'iumed by vampn·e~, 1t 1s 
notable tlut t bats were not mentioned in 
1 he earl i <.>r account!=; . Th e more usual 
fol'ln8 in dndecl t h e do~. cat, Hud even 
l10J'8es, l>i t·d. of var i on~ kinds , ~11<1ke~, and 
1hat h:vbrid h orror the we t·ewolf. <Hld enn 
inm1i1;1<1t!l things , n ch <1. , haw nnd ·white 
flame. 
Super~1 it io n n bout blood-sucking crea­

t tnes was widespread. 1 hough of unknown 
origin. Ancie nt legeud s about them ar·e 
11otable amongst Ow!-;e of the New V\'m·ld 
peopl e::-; ( 1\Iayam;) . be fo1·e the Spani~h 
iunu:;ion bron~ht eontnet with Old \Yorlcl 
~nperst it ion · enl'ly in th e sixteenth ceu· 
tury. ln the hopical ~ew World fables 
of vampirism, h owe,·e1·, there wa~ a ba i 
of fact in the n<'tual ocennence of bloofl­
feedin~ bats, H!'; indicHted by eal'ly native 
reve1·ence for f'i u ch a hat -god. 

Upon the return of the fir. t explo1·er. 
from t lw Ame1·iran t r·opics, a nm1pi1·e 
'epidem i(·'' reached its pe~1k about 

l 7HO ( l iJ n c yol o pa.ed ia 8 rita n n ica, 1910), 
e~pecin lly in ~l<wonic <'Onntries. )lany 
~emi-scietltifi c and phil osophicHl work!'! 
J·N·onnted allep;ed instances of nnfor·-
1mHlte people becomin~ afflitted with 
\'ampirism, due no doubt to the infltH'JH'e 
or honi fyinp; tnle~ upon nnbalc1Jl('ed 
milHl l-4. J>revionRly, np<ll't from snper· 
ltnim·nl belie f~. bat had not been linked 
with \ ' <l mpu1Rm, bn1 a ba1 's form 
g-r·a<lnnlly be<·nm<.> part of ihe tradition. 
F'idion bC'gnn I o JH'OYi<.lr these vi~iomHY 
Y<llHpil·l's wi1h hat -lik C' win~s <llHl mo\'e· 
mrn1 s, <·ulminn ti ug io that t e •·rifyin~ 
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' l ' ht• fno•t•, uf r t•n l ' tllltlllrt• hnfs nr.- unt n t>nr l , · us fnntastic ns thost> of 1111111,. u seful insect­
o•n fln~ 'llt' t'h.•s. Onl, fht' ~rot"'<•d ,.,,,.,•r-1111. and rt>utarkab l , · wic1t> rnzor-t>tl~ed fron t 

(hu·l,..,r) Ct•t•i h l11tlic·ntt' nciiiJitnfitllls fnr tht' bl ootl-hiJIIIin~ hnhit. 
AfL ~ •· 8l'itish .i\lu"eum (N.H .) Catalo~nte of Chiropter a. 

tl'nn:-;ilioll f'J"om lllllll to ,·,tmpiJ·e-L>nt g iven 
in Bn1111 ~tokt't·'s non'l /)r((('Uia. an 
illn.'nlion of the ho l'l'ihlt.' wllith tould not 
f;til to in<·1·ease th<' 1-!t'll<'l'<tl nnre;lsoning 
fea 1· of the mos1ly ht>lpful littl e flying 
lll<lllllll ;ll s. 

.\ dnnlly. th r (l;lJ•ly Hntlll'<llist!'; a1·riyed 
in ('l' 111J·;ll a11<1 ~onth .\nw•·kn with fo1·e· 
knowl<'<ll!t' of some k i n<l or hni which fed 
upon t lH' bloo<l o f' o1 hP•· l'n l'l'<:'d anima ls. 
'J.1hi ~ l<.' <l to int'<.>r(:' ll<'l's 1lw1 ~ome of th e 
l;n·~r~ t nn<l ngliesi of hnts were the J'eal 
n1111 p iJ·ps, w h i1 e n 11 em p t ~ <1 t fl C't n e:1l 
oh~e•·,·ations were ol11w(li~hcd by the 
explOl'(' l '~· ;H't'C}lt<lllC(' of' fHI11a~ti<: tale!', 
and 1h <? mh:JcadiJtg clPclud ions nHHle from 
p•·e~e • · ,·ed ~pedmens. ll en<·e, ol d t·e<.'ords 
('Olltn in \\'<?ird ~HTOlmt~ of' \' ilmph·e-bai~ 
ho,·<'l'ing over sl eep in~ v i dim~. fanning 
ih~m wilh their wing~ to indu C't' profonnd 
sleep, o•· n~u-c.:otizing the p l;H'e of attack 
hY s<llh·m·y ac·tion. 
· ~ome id.ea of 1h<' g<' ll e J·a I C'Onfu. ion i::; 

fl<tined ft·om t he fact 1 hat the genet·ic 
~ame rampyru:s wa~ npplied in l822 to 
0 1w of the largest of 1 he . pee:u-uosed 
familv of belt!-;, wlli<"ll <ll'e main1y ft-nit ­
eate•·~. althou~h th e:> <1<'tnnl ~peries h<ld 
neith e•· the <l eutition not• diges1ive system 
aHso('iatecl with the blood-feedi.11g hnbit. 
Rnlmeqm•ntly , Frnii)J.If1'll8 was described as 
<l hig hat·mlesf'\ bat in uatm·e books, hut 
sonte jmlt i fi<'at ion for the name ca~e 
to light with the dis<.'ovet·y of 1ts 
c·::umi lHlli.·t i<· ha hits, thongh its ' 1vamp­
ing'' is ('0n <:e1·ned with the d(lvouring of 
xllla ll<' t· hat ~, ot her ~rnnll mnmmals, and 
,,i J·cl~. 

'!'Ill': ltliiA) J VA l\J I'll()~. 

r 11 ad tHll appeat·n n('(\, t lw 1 J'ne vampire­
batH do not d i fft' r m~u·ked ly from an 

<1\'enl~C lm·ge i1JI';ec1ivol'ou s bat, bavin~ a 

bocl;v measn1·ement of fl-om thtee to font 
i n<"he~ <1nd a wing-spread of about 
t hi l'teeu inche!'. The face has only a 
medi um amount of fold ing or ornamenta­
l ion and i.· not 1mdn ly repulshe if dis­
!'\Oc·h1 1ed hom t he owner's habits, of 
whi<'h tlle only onl ward sign is a deep 
gTooving of the 1ower lip. Apart from 
t he ~pedal fot·m of the stomach, the lm·ge 
fl·ont or inciso1· teeth show the most 
definite adaptation fot the blood-feeding 
h:-1 hit in being g1·eatly widened to fol'm 
t·mTed I·Hzor-eclged blades. The teeth cue 
s;tid to enable the bat painlessly to slic·e 
<lway the !';kin to cause <.'apilla1·y bleeding, 
hn1 examination of bites show s a crater­
like wound conforming with the blood­
lappin ~ 1·ather than blood-sucking method 
of feeding. 

1t is int·ei·esting to note tl1at the great 
natnrali ·t Charles Da1·win provided t he 
fit·!=it <lnthentl<: obsenations of a feedinO' 

• . b 
,·arupn·e-bat, but it was not until 1932 
1hat Dr. L. H. Dunn, while inYestigatinO' 
the infection of the bats with tb~ 
p <:11'<1site. of serious animal diseases was 

' <1 ble to prove that a lapping action 
was actually employed. Subsequently 
ohR<:'I·vation of his c·aptives by Ditmars at 
tl1e New York Zoo, which I personally 
in Rpected during a d sit in 1939, with a 
1·eYnlsion pardonable eYen in a mam­
malogist, confirmed a statement published 
in 1869 that vampire-bats can walk with 
a quadrupedal action instead of the 
shuffling movement common to bats. 

Describing the stalking movements of 
1he weird creatures, such as when 
manoeuvring to attack t he leO's of poultry 
Ditmars states .that the ;ings are s~ 
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" compactly held that they lool\: like 
slendet· forelimbs of a 4-footed animal" . 
He stated t hat t he pad at t he base of th e 
long hooked thumb, whi ch is a t·elic of 
the palm of other mammals, fun ction· as 
a "sole'' pad at the end of t he forearm 
providing a most interesting obser vation 
as applied to the movements of other 
kinds of ~ bats. It '\vas noted that the 
vampire's movements were more agile 
t han those of m any quadrupeds, the ba t 
resembling a spider when moving s lo\\'ly 
on "tip-toe", but scuttling rapidly for­
ward, side·ways, and even barkw::l r•d 0 11 

the ground, or on the back of a m oving 
victim. 

The ability to land lightly upon "a 1l 
fours", spring into flight, or hop toad-like 
fi·om one spot to another, combined with 
the t ip-toeing movements and painless 
surgery of the practised vampire's bite, 
undoubtedly a ll contribute t o the 
capability of attacking wakeful a nima ls 
and sleeping humans without distu rbance. 
vVith his usual sense of t he dramatiC', 
William B eebe in the Ed,qe of the J~un,glr, 
recounting his own experiences of snch 
stealthy surgica l activities, refers to th e 
strangely specialized little flying m ammal 
a~ t his "vesper tilial anaesthetist". 

T here is, of course, no suggestion of 
local anaesthesia, although loss of hah 
around the wounds of animals indicates 
some form of interference with t he 
tissues, while laboratory t ests have 
proved the presence of anti-coagulating 
properties in the vampire-bats' sa liva 
which must facilitate their secretive 
feeding habits. 

Strangely enough, in spite of super ­
stitions and t he obvious da nger to health 
re~nlti ng from t he feeding habits, the 

A en Jith.· (• "vnntJl l r c". u nder 
obs(' r vll tio n ne Ch e Ne'v YorJ.: 
Zoo, zt JJJironchc,. lh• ntenl of 
l'< JJecin ll , . t1'entec1 b l nocl . 'l' h e 
" t i JJ- toeing " fl llt111ruyJednl 
nct l on of th(• flyi n g m n mmn l 
il'l II.MNCH' i ll t e d " ' i t h I he Ntenlth y 
n(tnt·k Ufl011 l"rlng ' ' iCtlm !!, 

F l ashlight ohoto-arter 
Ditmars a nd G 1·eenhall. 

famous n atura l ist Bates is qnoted as 
!';aying t hat 'The vampir<', ho\\'eve l' , is 
the most barmles. of all hat~, and its 
inoffensive cha t•act er i s well known to 
resident::: on the bank~ of t he Amazo11." 
Actnnll,'· , th~ ~erions natul'e of attacks on 
dome~ticated anima1R wa::: Rhown by the 
a ha ndontuen t of settlem ent at t imes, and 
J·ecent sci entifi c proof t hat the bats were 
c·a ITie t·s of n tt·ypan osome blood-para ite 
proving futn l to hor~e!S t hough cattle 
were resiRtant. The di covery of 
r emedic-1l measure.· i s of great importance 
si nee t he bats atta ck the stock 
inrliRcrimina tely. 

S n c·h c:1ttacks h::ue g t eatly hampered 
scienti fie expedition!-i, weakening the 
horses and ca using sorene s which 
p1·e,·eutx t he use of xaddles ot· pa eks. The 
t·nbbin g-in of gHl'l ic· along t he back and 
·withers is a fol'm of treatment providing 
some relief fo1· the a nimal , t hough prob­
a bly too sevet•e fot· the average ~dentist. 
~iy m arnmalogis t friend Colin Sanborn, 
of t he Field Musenm Chica go, collecting 
in M:atto Gl'osso, Brazil, had hjs hor ~es 
g1·eatly w eakened by vampire bats. The 
only ~uggesti on of the native auide waR 
to r11b in j aguar fat, a nd a rh~ese cloth 
CO\'e1·in g was n o ptotertion sinc·e eight 
bats wm·e f ound on one hOJ·se by eleven 
o'clock. It was then disro,·~red by 
~anborn that t he bt·illiant light of a gaso­
lm e lnntet·n, hanging above 1 he tethered 
horses till dawn, kep t the bats nway 
dnl'iug the month in cn mp, although they 
<'Onstautly flew nbout the edge of the 
lighted area. 

Recent l'esea t'<'hes have n l ~o !';how n t h<l t 
h uman d.rea (l of th(• V<clmp irC'-hats ha~ H 

gt'e c-11 d en l more t hnn ~upet·~titiou <1 ~ its 
fonndnt ion. R(:)Yf• t·n l R(' t· iou)>\ outhrenk :;; of 
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A u st rnlian l <':d st• \'n•ua•i rc. o n ce t•nll t•d t h t• "(; rent 
Bl oc.•l -su <>kin"' B nt" h t•t•n n s t• u f its rt•lntiYe l v 
muc• h Inu rE• tt•rrif:dn"' li iiJie n r:lnt•t•. H cn,·c , ·e r, it 
Jn <• k s t h e S JWt'iall~· :ullltl t£•d UJIJtt• r fro n t teetlt, 
u nci I~ at·tua ll~· :1 <'lllln i h u l bu t , feeding UJI O II its 
s mnllt· r fe lln " s , other >'111 11 11 11ta111 111 n l s. 111111 a•r o b ­
:lhl ~ u n hi rt l s. f rugs, : 11111 (' \ ' e u lls h ('s, :as " 'e ll n s 

t h t • I 11 r~rt• r i llS(' t•t s. 

Photo.-A. 1\lu!';l-.n·a.ve. 

"<u·utl' ~·qH·ending myeliti~·· in the \ Yest 
In <liPs ha ,.e heen 1 I'HC'<'d to t he i nfettion 
of 1 he , ·irm: of ra hie~ c·mTiecl h:r the hHt~. 
In rrl'inicla<l np to l!):~n. 2,000 H;limals and 
.>:~ h ll lll:l ll being-s h<Hl died of t he <l isease 
fr·om whic-h t he1·e hn cl hee11 110 1·e<·overy. 
It W<1S ('Oil<"lndNl that t he clogs Of 
Tl'i u i(lnd \H' J·e <>i1hC?I' immune to the 
jl<lJ·t iC'u lar ~ ~ 1'~1 ill o f 1'<-l bieR viJ· n R, 0 1' t hat 
the hats did n ot at tack dog·s sinc·e 110n e 
\YP I'(' Htfede<l l';l)tHr('Rtil1!? <1 }JOHRibil ity . ~~ ,~ ~ 

t l tHt the hat s h;-1\'P been infeete<l for 
cen1 H•· ies. Jn 1et·eA1ing fi1 ·~t hnud informa· 
1 ion of tlw ep idem i <"s waH •·ecei,e<l fl'om 
tile 'r r·inidnclinn nt h lete. ,John Ashmead, 
dH 1·in g ilw 1 :>Oth A rmiv<'J'I"<HY Emp ire 
UanH·~ in l H:~H. wh o deHr r·ihed t he dntHtic 
llJPasn r·c•~ c~nfo r·c·ed 1'01· the p r·oteetio11 of 
htllua n~ a nd stod" ;~gainst 1'4Jil'et:Hl of t he 
<liN£•mw bv bn t ~-; . . 

(' 

T i ll<: AUS'l'HJ\t , JAN l •' Al.S IG YA1\lP1RE. 

FOt·tnll <ltel~· . there <H<' 11 0 tt-ne vamp ii·e­
l>ni!" inhabiti11~ t he .AtlHtralian region , 
;-Ji t hongh, aR jts popnl;n· name s ngges ts, 
one lar·ge ~peciC's was fnlsely <l<"c·nsed of 
simihu nctivitieH. Fnlil<e thoHC' "fal~e'' 
nunpir·es of c·inema tr·ndition , however , 
the gr·ote14que fadal <lppearan('e of the 
£\m;hnl iHn bn1 was; rnaildy to blame fot· 
itH siniHtt>t· 1·epntntion. l1 bas also been 
<·n lled the .. (h<'<ll Blood-snc·king Bat'' 
hec·mt~e a 11 In<lh1n memhrr of ih~ family 
was snpposed to he :-;n('kiug t he blood of 
a !';ID<lller b<11 which it wa~ a <:tun lJy 
<"<lrrying' away io de,·om·. The ~1bsen(.'e 
of upp<>r· inciKot· teeth wa::; nl~o once 
snppo~e<l to ht> an ach1ptation for ~uc-h 
habitH, where<1s the p1·esence of enla1·~ed 
r·azo1·-edg·en inc·isOI·F; i~ nn es:en1ial tHn·t 
of the t r·ne vampil'e'~ equipment. 

T he Austr-alian Fa lse Yampire Bat is 
11ot only the l<lt·gest of a 11 the local leaf. 
no~ed speeies, bnt :tl~o of all the 
i nsecti YOI·ons gToup, c:ts shown bv the 
I'OJ·eai·m ~1th1ining a length of four 'and <-1 
q mnter inf'hes. It is a I so distin cruished 
by having the C'<ll's uni ted in the r. middle 
1 ine for· more 1 han half their length. :1!'; 

well n~ h~· the renuukably bleached 
appeanuH·e owing to the nshy-greynesf' of 
i he b;H:k, wh itelless below, a nd whitish 
me m hn1 nes. 

Tbe F'<ll!';e \? nmpires at·e te<lllT can­
llibalistic or hHt -eatino- hats as sh~wn hv 
I 

~ ' < 

1 te remains of !:-ana1le1· hats in all tl1eir 
<·aYe-haunt!';, and also by the stomach 
('On tents of the cave·mum~ies wh icb con­
sist e11i it·ely of masses of bats' fm·. They 
<ll'e a l~o !';aid io feed upon otl1er small 
mammals. aud insect while foreiO"n mem· 

I ~ 

hers of the fami ly are said to cc-1pture 
Hmall bird~ and even fishes. 

The Austl'alian species, howeve1·. seems 
to be almost exclusively bat-eatino- and 

• 1::1' 
a pp;nently occupied caves tlnoughont 
South An .·halia for lono· acres accordinO' 

• 1:' 0 ' "" to the mnmm1tied remain~, and depo it. 
of gmmo whi<"h hHve at times been 
exploited eom mel'dally in the Cnnieton 
<lnd Flinden; Range areas. 
.'r~e <·omz.l<nat},·ely recent disappear·ance 

of T' a 1!-ie \ nmp u·eH from parts of South 
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A ustral ia indi<:ates t h e d ec:Jining f eJ·1 i1ity 
of t he <.:ounhy to sttppod an a<l eqn;-tte 
s upply of insect food. 'l'h iH :·mpply ir-:; 
needed to sn st<1 ill t he t <t ve-cmmxmnitiex of 
Rmall imsecti vol"ous hats npon whid1 the 
c~t unib:-11 hats lived. 

1' he J1~alse Vnm]dre l tas a wide I'a11ge 
• O\'el' the mot·e 1I·opic·::.l 1JOl'thet•n hal f of 
Au~tra l ia. H Juts been 1·econled fl-om 

Window 

M 
A NY people con~ide1· t ha t a child ­

hood YlsH to t he l\ln ~enm :.;hould 
RUffice, t hinki ng t hat exhibits 

I'a l·eJy , jf eYeJ· change. To ton·ett t hh.; 
etl'Ol', attemp1s m·e being mHtle to bring 
the aeth·ities of t he Mu~enm to t he noiite 
of the public. One method of ~tehievi11~ 
t hi ::; Object iR by sp ec· ia 1 fl ikph1ys at 
val"iou~ points i n the city. Tbe Ooret·n ­
ment P1·inte1· and the Directm· of the 
Goven 1ment Tmu·ist Bm·ean h;ne phH:ed 
windows at the di~posa l of th e Institu­
tion. The 1vinclow at t he Gove1·mnent 
Pl'int ing Office ha!-; been made a va.ilable 
on tlu·ee occasions rep1·eseu t ing ::t pe1·iod 
of four months, while t he Govenunent 
Toul'i~t Hm·eau ha 1::; twice giYen u s the 
use of one of t heil· windows in :Ma1·tin 
Place, thus enabling exhibits to be :-;hown 
i11 t he heart of the city fo1· a pedoa o~ 

l\Jomd l\1:-u·g·a t·c>t 011 tl tc ' VilHOtt Hiver. 
:-;on I h -wc>ste t·tt t!neC!n s la ml , the Pi lhana 
(li ~i t·i d in norl h vVes1e rn Au~tn1 li a, mtd 
... \ 1 i <·e Hpri 11 ~s in lit €' " ( 'e nhe' '. i\Ty 
('()] l eag-ue. M 1'. A. n l tl Hg' I 'H ve, I 0 wltom I 
am ind c>ht<;><l l'o1· I he ex(·e1l e11t il lm;hation 
<HTOntp<l ll )'i llg t hi :-; a r·tkle, obsened t~l\'e 
C'olonie~ in i hc Hoc· khHmpt on cli. trict 

' Qneensland. 

Displays 
i we I ,·e " ·eek!-:. l n <Hlcl i t ion , n wilHlow at 
St .. r nme~' l ~ tHle t·~J ·omHl ~t ation h<1~ been 
mad e ::tY<tilal>le fot· 1wo moni hx :o that the 
tnn·ell i11g· lHl l>li<- mrtY l e<tl'll xomethin()' of ' . ~ 

1he .\nstt·<\lic\11 )Jn :-;enHL 

'l'wo bad~gt·omHls hm·e l>een p1·epc-ned 
to m a ke the witHlows mm·e athadi,·e­
<me <lep ids t he Kaug;.noo Ch·oup M the 
Jl m.:enm H nd ihe oth e1· <l d ew of the 
)1olm1 I~<t Jl ines, X m·t h-en:-;t Qneenshwd. 
The displ.nJs h H,·e in t ln<le<l select ions of 
om· binl, mHmmnl , <'O J·al, ethnologieal. 
an<l mine t·n l C'o ll edion s. 'Yi1 h these,' ~uit­
Hule l nbe]s h<lYe been pl<lcecl expla i11ing 
what i :;.; to be seen i u t he ge11le1·ies of t he 
1\Iusenm. ' 

'l' h eRe ex hi bi ts ha Ye p t·ored H s ncees:::, 
for mmty enqniti e~; h<n·e ol'i g incttetl fl'Olll 
them. ' 
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Australian Insects . . XI 
Orthoptera, 6. - The Crickets 

By KEITH C. McKEOWN 

E \' E HY< )~ 1 ·~ . wlwt ht:'l' in the lt:'n:-;t 
inll' l't.':-;f<.>d in in!';e<·t:-; 01· not, is in 
:-;o nw \\'<1)' l'nmilint with cri('kets, 

pe1·h;1 ps h,Y l'<'<l<l ing C hn L'l e:-; l)i('kem;'s 
cllaJ·ming- sto1·y, " 'l' l1 e Cl'it'ket on t h e 
ll('ot l'l IJ", 01' 1'1 '0 111 thP popnJc11· ueljet ill 
('l'i('kt•ts ns b1·i llg'(;>J·s of l tH'k ; the Jatte1· , 
it m ig·ld hp i hongld by some, <l matte1· 
of 110 l i111P impo1·t <l n te in H ~nperstiti<Hl!-\ 
age ! 1' ltt' I i \'(' s o f' the <Titketl-\ cue fill eel 
wi t h nn inh•1·est <tn d fcts<·inaiiou not l e~s 
th<lll th e l';lJH· il'nl ;1ffl·ibn1 t:'s with w hi ch 
JH>P ts <llld s101·y- telle1·~ hctYe ell(l owetl 
thPlll. 

The tTit'ke1 s <ll'C m emb€'1·:-; of the onle1· 
Ot·t hoptl' l'<l, aud m·e <·omnH>n ly ph1('e<l in 
<l single !';nnily. 1h<' Ot·yllich1e, but some 
wol'l.;e1·s d h· ide them i n1 o t"·o g1·onps, the 
(hyll i<lae o 1· t 1'11(.' f'1·icket~. and the 
(hyllotn lpiclae o 1· ) Jole Cl'i('ket:-;. Som<> 
fiftJ' spe('ies of the find fa mily , aud RiX 

of 1 hr s<•<·ond an• kn own f l'om A nsttalin. 
So mut'h l'o1· <11·y bonE's, fo1· thet·e ;,ne oth <>1· 
a111l nw1·c i11t<'1·e~t iug; con~ide1·at ionl'; 
whi<-11 in\'i1<' om· c-lltention. 

In1e1·csi i11 <'l'iC'kets is mmally fi1·st 
a1·ouse<l by 1heil· ).;o ng, that ~ln·ill cbiq>­
ing wl li ('h b l·iltgl-; back to our minds 
I1H!mo1·i es o f m il<l s11mmer e,·enings, 
ganlens, <:1·rek-l><l n ks, a nd the wide lm sh. 
Thil'l song, " ·hei hel' i t IJe t he shrill "f'1·i , 
ni , ni-<·J·i -i-i-i-i'' of the C'ommon Field 
C1·iC'kE'i. o 1· 1 he C' tu·ioul-; nwllow, 1·olling 
note of the )lole-CJ·icket, a note mo1·e 
f1·og;- ih c-111 insE'd-likE', is produced by the 
same m e<lll s, t he 1·uhl>ing togethe1· o f t h e 
wing-<:O\'(' J·s 0 1· tegmina. The wing-co,·e1·s, 
when a t l'<.'!·d , n1·e folcled down flat over 
the body, hnt h<'n1 down s ba1·ply O\rer 
t he si del-;; tll t' 1·igh 1 n sm1 lly o\·el'lies the 
lefi. E<l('h of 1h{' tegmin a be;us a tile­
like p1·o <·t·s~ nn <l a ha1·clenecl <llHl pt·om­
inen1 v<•ill wh ieh ads ns n sen1p e1· ag<1inst 
whic·h ilw fil <• o f 111 e o pposite wing 1·a~ps. 
Ea<'l1 "c·ove1·" llm; c-l <'O ll!·li<le J·al>le a1·e~1 o f 
tlti11, t igh ly -:-·d •·c•1 <'he<l m emlJn1ne which 

<1<.:1 s as <-111 <1mplifie1· for the sounds pro­
dn<'e<l. Jn the act of p 1·odncing itr-; music, 
t he nic·kel rn i~-;e~ i ti-i w ing-covers to a n 
<lngl e of <1 hont fm·ty-five deg1·ees to the 
phute of t he l>ody, ancl mo\'eS them back­
W<11·cls H)l(l fonnu·cls so as to b1·ing about 
f1·i<'i ion bet wcen the file and the snape1·. 
'l'he C'l' ic·ket i)o; an inst1·nmentalist, not a 
singel'. A:.; iu most souml-p1·od ucing 
insE'd:.i, the mn~ic i.· in the natm·e of a 
lo,·e ~ong. As a C'Omplement the1·e a1·e 
pet iJ·e<l he<ning ot·gnns situated in each 
fo1·el eg. The " song.. of the Cl'icket is 
~timuhlt i ng, not only to the females, but 
<11so 1o l'h·al nwl es; this has been p1·o,·ed 
by phl<'ing a thirping n icket befo1·e a 
m icrophone. an<l amplifying the ~onnds in 
another 1·oom in the 1n·esen('e of other 
mc-1les; these bun;t at once into fl-enzied 
~ 111 ·illi11g. 'J'h e ~ame otcUI·I·ence m ay be 
obsenrecl in t he field whe1·e, when one 
mn le com nlen<'es to chil·p , othe1·~ in the 
vidu ity w ill be stilTed to emulate his 
e l'l'ol'i s , JOimng , one by one, into t he 
<:horns. It i)o; not known whether the 
fem<ll e exeiTi ses any 1neference in her 
ch oice of a mate on account of his 
p1·owes)o; a:-; ~l sel'enade1·. 

The mo:-;1 fclmili;u- of all om· cl'ickets is 
t he Ji'ielcl Cl'iC'ket ( Gryllus sen:illei), ~ 
thitk -~E't in sect measm·ing about a11 inch 
in lengt h, tlothe<l in glos y black; the 
he<Hl is laq.~·e, broad, and snl'mounted by 
<1 pail' of long tlu·ead-like antennae. The 
fenu1 le m a y l'E'~Hl il y be di~tinguished horn 
the male by he1· posses!';ion of a slender 
ovipo~i1cn· p1·ojecting horn the exhemity 
of 1he abdomen. nu access01·y of com·se 
lacking in hE'l' mate. Both sexes have 
powe1·fnl lli11cl legs con stJ·nctecl fot jump­
ing. 'l"'hese leg~. in the cTiC'ket5;, m·e vety 
ea~ily <l eta('he<l nnd, no doubt, t his ea sy 
mnpu ta1 ion i:--; hn-alnable to an insect 
when seize<l by a bird, liza1·d, or othe1· 
enemy, a ncl ma11Y mn~t owe their lives to 
1E'<Wing a l<'g in the j aws of an attacker 
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'J'h t• C'HIIII IHHI h l ll t.' l~ 
cri e k e C o f bu s h a u cl 
g ardc•u ( G r :-· ll n s s e r­
v illei). w ld l'l• 111 a k t• s 
it.s II I IIS i (• CHI " ' l l rlll 

s untnt c· •· t• ,· c· n i n ~:-< . 
( N. B. Ada11 1s, d e l. ) 

i n i lt is man ne1·. I i i !-4 het1P•· to l>e lt ;\JHl i· 
capped by 1 he l oss of n I imh t han be 
com·e..te<l ini o t he f oo<l of a not he•· 
er e at m·e ~ 

T he F'iel tl C1·i eket is a <lwell e1· i u hush 
a nd g;u-den. a nd sometimes IH<1Y <·•·e;t te a 
sti r in don1esi k ciJ·cl es OJ' eni f:' l'ing honsel-\, 
possibly atinwtetl hy 1he bt·ight lights at 
night . Indoo t·s the ptesenc·e or 1 hese 
insert s freq ueutly h t·ings i 11qni t·i.es ns t o 
whet he1· t hey will <hl ma g<" t cll'pei s an<l 
f Ul'lll khjngl'\ ; 110 <hlln :tge of any :S n <:h 
natm·e is to be fe:ue<l. In t he open 1lwi 1· 
food con f'\is t s of a mi xed cli et of Yegetc1hle 
and an imal nw.ttet·, mtd it is well known 
that if sevet·a 1 cl'i cket~ ;H·e im1n·i ~o11e<l in 
a hox 'vithout foo<l , the weaket· iu se<·1 !-l 
will soon be killed mHl (l eYom·etl by thei r 
st1·onge1' kin , on ly a few s<·:l itel·e<l 1 i mb~ 
lJeiug left to bea1· witnes~ to the i t·Hgedy . 
T he ~ong of t h i s cri c·k et hns <l h·eady been 
mentioned; i t i s a !-4ei·ies of ~hor1 <Tisp 
uoteH u tte1·ecl :iln qui ck sm·<·esHion a n<l ter· 
minnting in a ~ustai necl s bl'i ll note, i •·emu­
l ous but <:le<ll'. D111·i ng the dc-1y tht"' <·t· i tket~ 
1·emain h id den i.n bmTows in t he soil , o1· 
n n d et· stoneK, emerging at d nsk to ellp:<tge 
jn a dive li I'E>. 

By m eans of her s1on1 <llld elongate 
ov iposito1·, 1 he fem e-l ie cl'i c·k et phH·<"'H her 
eu·trR in t lw so il, 1 helieYe Hingly. ' l'hesc 
eg~s hat<'h ont in t o mi nut e _wi11 g-less, l~u t 
ot he rwise pt•d ectly l'o1·me<l, J ll H(:'~·1:-., wht <:h 
g 1·o w by a Hel'i es of m oul iH. 'l' lu s pt ·o<'e~k 

or (' tl s1 i l l ~ llH· skin lt t~ s I H'( ' Il d(•H<Ti hPil 
i n ('Ol l ll(' ('(ioll Wi f ll o( IH•t· rami l i<'K of (ltp 

Ot·l hopl e t·:l. :--o rw<>d no t l ~t• d i:·wtl ssrd IH•t·P. 
\ Yi t h t 11<' htsi mo11l t t hP i tll-'f'<· t is mnttll'('; 
it llM.; c-H·q Hi t·<•d \\'ingx. and wit h them, 
Pi·'j><'<'illl ly i n Ill <• (• ;tst• o f llt<' m;tlt•, H Wt·y 
pl'fi<"i<' nt llltl l-'i<·a l i ll l-'i t·llnl(' tll with whi c·h 
(o St'l'(' ll<llh' :lilY pt·osiH'<·t in• 11\a lC'. 
!\ I :tt m·ii y i s n:-. u:llly :tt 1:-li n <'d in llw 
Hllllll lWI', :tlld i I i s 1 hl ' ll t h<lt I he W<ll'D1 

t'\'Ptli ngs t·c>snnllcl wi t h till' sl11·illing of 
( hp l'l\'HI lllllSida ll S. I>UI'ill g tl tP S(' I'C' IHttl (', 
( h<' f E' III<t l (' is l lSII<tll y HOI\ 1(' \\'h Ct't' c·l osP hy. 
t• i ilt et· <tt l i lt> t> ttl n tllc·<• to lw r hunow. ot· 
h iddE' 11 <l iiWHg t hP lw t'int gt>. ;llld srrms torn 
hy <1 des i •·c• i o <1 pp t·oadt t hP si ngt•t· antl hy 
ct n equnlly s tt ·oll ~ itt<·l i 11 :tl ion to tnrn and 
fl y fl·om the sc·<> tH'. _\ t h•n g t h Hn <·<~l'ta J HLY 
is m·pt·c·onte, and pn i t·i ng 1 <1 k t•s phH·t'. 
l •~ i ghts 1-lO lll e li n tt'~-' 1akc· pl n('t' be tween 
lll<t l es l-'(' C'king to w ill thl' [anHII's of 1ltE' 
s:1111e mate, hut little dama g<· nsmtl ly 
('ns n el-\, Ill(~ cl (' t'<>;tt ed <·:uHl idn tl' ustwlly 
t·n ~tning awny wlw n Ill' Ji nd s himl'lelf 
0111 mat <·lu •< l. 

1' 1w U hol-' t -( 'J·kk t> l s ( () ,.,.,lld7tlls l . 
l't ·;tg i l e-look iug, :-><'111 i -11·<tll sp ;tt·ell t inl'eds 
wi t h l'O II Ild ly I i PP<'d wi 11 gs l'oltlrtl upon 
1ht> h:t <·k , <1t'l' to h<' l'onnd among the 
foli agt> ol' sht·nhs. Th <>y do no t t ·~l~· upon 
th e d t<II'H\ of thPit· lll ll l-' i <· a lon r to wi u the 
hpad or <I m n1 t•. J t is (l ' li C th ;t( they <l l'l' 

m u sieiHll s wit h a t hin. t> t he1·ea l ~oug. n 
slow 'U t·i -i i -g-t·i· i - i -i" , lH'CHim·r cl wi th many 
J l<1 ll ~'es, c-t :-; i f 1 hP IWL'fot·ntPt· wet·(l some\rhnl 
nnced n in of h i~" t<1 l cml. "'hnt t he in ~ed 
hwks in :-;onntl JH'<HhH·1 ion i ~ t·o m pensa tr,l 
fot· hy \'t'l lhiloqnia l powet·s, . nnd the 
mnsi c ian is nsun ll :r d Wi<- nl t to tl i l"tO\'el', 
t he l-'Oll ll d seemini to t·om(' ft·om ercry 
d il·eC' ti o n othe t· 111<1 11 th at or i ts ll'lll' 
SOU l '('(:' , Bnt 1ht> nltost-( ' J'i ('kl' t does not 
pnt nil hi ::-; Pg;~s i11 CHll' basket; he IHlS 
o1het m ennl-' o f win lli tw thP frmal t•. 
Pl;"t·hap s 1 he ~ong- i:o; Jtl(• t·et :r to ;Hln' t·ti st> 
hi :-; pt·t'R<'II t·P a nd ~uid<• n m ntt• to wiH'I'l' 
h C' 1·e~ t s i11 t lw bn sl w !-4 . On t ht• t hot·ax. 
j nst Hi the hast• o f his wi ng-s, t ht>l'tl is <I 

<· tu ·iow~. sonw wlw t <· up· I ikP dl']>l'Pssioll 
<·on1a in iug a f hi11 hnii<'Y lik<' flu id . 'l' lt is 
Hweet Hp pe;Hs to h ;l~<' a t·<•m:u·knhh' 
Htt •·at'ticm l'o t· t ht• l'emHlt•. w ho appt·oarht·~ 
i n n~spo us(' t o thl' m :ll t• ' :-; nllu rillg' <·all . 
Hll<l g t·ppc l i ly l 'O II :-l llllH's lh<' fluid f t·olll lh<' 
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thcmH·ie t·avi ty. 1'ht' rt H•nl i~ i n the uatlne 
of <l wrdding- hrt•nkfast. 1'he egg!,; of the 
<lho~t -('t·i<-kt• t HI'<' depos i te1l in row:s in 
slit~ ('\lt f01· the JHII'))()X(' by the OYipo.·itor 
in twig-~ of ,. i lit's and huxht•x, 1 ho~e with 
<I ~oft. pithy eon• ht•ing uxua l ly ~elected. 

Thr .\lolt>-('l"il·k<'ts difiet· gteatly in 
llHlJl)' l 'l'~ Jll'd X rt·om t ht• 1 nle f'l'icketx, 
ancl for this n•;tson <ll 'C' plaeetl by :som e 
authOJ·itit's in <I s<'pn rnie Ja milv the 
Gryllot <1 I pid;w. 'l'ht>y n re eo m par;tively 
hu·ge l'l't'Ht ii i '(':S, g-en r t·n l ly or a bt·ownish 
c:olom·. T he t hot·nx is i n i he f01·m of a 
smooth t·o tmde<l shi(ll<l Rlopin g to the 
heall; i h(' nn t Pllll<H.' ;u·e shot·t, stout, <llHl 
tOlllposed ol' Jllilll} s h e))·(, t·ing-like joints ; 
tlle forr lf.'t!s <11'<.' t'X J>andel1 for dio·o·ino· 

" hh h' 
<tud the nhdomt' ll i(• J·minatex in a pair of 
feele t·- like ('t'rci. 'l'hen:~ j:-; no vixible 
extet·1wl OYipoxitot· in t he female. The 
wing-l·on:• t·s ;u·e :shod. and are usually 
prori(l e<l w ith a ti le nncl :o-;<Ta per in both 
sexes. )lt·. ~. B. 1' in<hlle, or the Soutll 
Australian )lnxt"' \1111. h a~ \n·itten : "I 1Hwe 
ob!o\ened, on 1 " ·o ol·t·nsions, female~ of 
0. oya k<'pt i 11 enpti\'ity in a gla~s­
con~l'ecl dnninm. ,·ibt·ct ting their elytl-a 
nnd em itti ng dnll p u l!o;ating souncls 
cleal'l;r nndiule six feet <t\\'~ly, aud ans"·el'­
ing the calls or a n w le con tinecl i n another 
chambet·. Ju :-;11'i <l nl n1ilq~ . t he elytra, iu 
IJoth :-;exe~. an' ~i mu ltn neously mm~ed 
la tet a lly iu opposi1e dil·edion~. Sta1·ting 
hom 1hc posi tion of t·e~i , t hey ~ne opened 
until i heil· po~tl}l'im· lll<ll·gin s be:uely 
o,·e l'lap, HIHl a1·e then t·etm·ne<l rapidly 
to theil· fotnH~ J · po:-;it ion." 

The e;nx <ne xit mt tecl in t he forelegs, 
but m·e tO\'et·ed w it h ~1 flnp of integnmf'nt, 
aud ~ne <:Onl4eqnently h<nd to see. 1'he 
call of t h<' (·ommou )Iole-Cl'icket 
(Oryllofulpo llll-'> f r,li.o,; ) is a l iquid a n d 
muskal hi ll ; t hat of <lnother species, 
U. uitidula) Ita~ et met;.l ll it, bell-like 
qual it y in it~ uo1<.>:-\. 'l' lw enlli ng i ~S usually 
pe1·fornwtl wit h in t he ~e<:nl'ity of the 
bmTow, o t· f 1·om 1 he s lw 11 et· of a ~tone. 
'I' he i u:-;e('{ ~ M'<.' m p <u ·t in 1 hn·ly sem;itive to 
~o;oi l v ibnlt ious, a JI(l ;m in tant iom; step 
will UH\lally sil t' ll <'<' 1ht• muxichtn--b ut not 
fOJ' JOJW' w i t llill a Jll iJllt iC O L' HO t he 1'\0llg t'>, • 

will be J·e:-; tiJIH.•d . J t i ~ f' J·equrn1ly possll.>le 
to t1·acc 11tt' ~out·t·<.• or th e song--and t he 

l) 
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li' tra n ge C l'ic:k c t s: .\ , 1\lole cri c k et (Gr y llo taltm 
nitiduln ) ; B, ' l'eA'mhw or f e uwle; C, c hirtlinA' 
a rcn o f tt'A'IIl i n ~t : 0 . S(•r:q1er ( A're atly e nln r ged ): 
E. 'l' t'A'IIlillll o f m n lc: ~~. c~·Jintlntchet:t {l S:tiiUilO­
llhiht ; G, 11 li ttl e S antl C ric:k et (Triflacn.· lul'l 

mutus) . 
(After N. B. Tindale.) 

sing-et- by wnlking sofily towa1·<l. the 
sonml, pausing whene,·er the ti·illing 
teasl}s, and quietly modng forwal'd ngail!. 
when it ix resumed. 

::.Hole-C'I'i('ke1s RJH:> tHl the daylight hom·s 
in clef.'p bunows. usually !o;itnate<l in <lnmp 
xi1uationl-i, the banks of neeks and watet­
holes being ~pe<"ially fanmred. Tile 
i nHects at·e onm iYo1·ous. feed ing npon 
in~ettH nn <l plants; they <He sometimeR 
<l estl-ueti ve i o seetll ings in ga1·clens, 
cut iing iJn·ongh i lle 1·oot~>< in t he com·~e 
of the il· t unnelling opel'a tion~. T he eggs 
are depo~itecl , to ihe numbe1· of some two 
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hnndl'ed. in a h<'<1p i11 a thn mbel' at I h<' 
eml of ihe hn tTO\\' . The moihrt·. unlike 
the mnjOt·ily or ill~eds. pos~esse:-; ('()ll ­

:-;i<lernhle m<ti r t·Hnl nttnthment in h(_) t· 
hl'ood: :-;he gunt·<l~ het· e~~s with thr 
~p·en.iest <lrvoi ion, and when the haby 
c·1·ickci ~ hni <'h out, wni <·he~ o\·e•· i hem 
with equa l ~oli('itmlc nnti t they ~n·c lcu·ge 
and stt·ong rnough io <:<11'(:' I'm· ihemsrhes. 

The f01·eleg oC n mole·c t·id .:et is well 
wOJ·i h tn n>fnl ('xnminnt ion, for the1·e <ll'C 
few ex<nnple::-; of Nudt pel'fect e:Hhl pi<1tion 
of an insect lin1l> to ii:-; allotted <llHl 
Rpetialize<l icu;;k. lt i~ a <li~~ing ~ns11-~1 -
men1. 'r hc lowe1· pm·t imt of the 1 tmb ts 
flnttene<l alHl expa ntl e<l to form a 01'<>H<l 
~-;ilo\'el: i t ~ lowet edge is ~en<1te<l into n 
nmnl>e1· (nnying i ll <litTe1·cni spe<:iel-;) or 
bn><Hl, tooth-li ke i)I'Ojet1ions, or whi ch 011<.> 

i1-; montble. a1Hl i ~ bel iere<l to act in 
oppo~it ion to one of the ot he1·l' as a pn i r 
of sheal'~ fol' tu1 tin~ l'oot~. The t·omHletl , 
shield-like thot·nx nl~o aid~ the in~e<:t ilt 
for<'ing it~ wH y 1ln·ough 1he soiL 'l' he 
muscuhn ~t1·en~1 h of the fm·elimul' il4 
I·elative]y (' l iOl'lllOll ~, Cl f;H·1 1h<l1 ll1<1Y ht• 
distO\'el·etl fOl· one~e) I' IJy ltol<ling one o[ 
these cJ·i<'ket~ fhm ly (but not l-;0 fi 1·ml~' as 
to cJ·n~ h ii ) w ith the fi ngP1·s; t hti' fm·elegl4 
will t h (.'n be felt push iug si 1·ongly out ­
wal·<l~. Hll(l su ch is i he sit-eugth ex<~dti'd 
that i he fingen; <ll'C gt·<~clnally fol'(·ed 
apari, em1bl ing i he im;ett io e~captl. llow 
effcdive is thei1· use of theHe tools i s 
eYi<lencetl by the e;H;e with wh ic-h tht' 
in~eds dl'i\'C theit· t u nnels tlnough h;.n·d 
ground. 

l 'e1·hnps 1 he commonest of the moJe­
CI·ickeis j~ Gryllotalpa a11sfrali.sJ a d~nk 
lJl·owuish-l>lack in~ec t w ith t he 1 hm·ax 
<len~ely coveJ·e<l with a ~hm·t velvety pile. 
The m ale is Hl>oui an inch long; i hc 
female somewhat lcn g;e1·. Tt t·ang;e~ on• t· 
Victol'ia , ou th An.·hnli<t, Xe\\· Sont h 
'Yale"', aml Queensland. lt is q nitr 
common in the vicinity of Syd ney, whc1·e 

j 1 i s t hP us11:tl sJ H'<' i<'~ l'ou nd in g;;u·cl eu~. 
U. uiticlulo i s <ll~o found nhont Hyclncy, 
hut i s so rrwwhal 1'<\1'<'; in this spedeH the 
thot·ax i s g lossy HJI(l wit hou t pi le. ~\ t hil'tl 
sJH'<·ips, (/. afriC'at~rt of a dinl(y yellow 
<·olon t·, o<·<·tll 'l4 qu t t<• <·om rnoitly on the 
;\PJW<111 Hin•t·. and has a wi<le n1nge O\'et 
~\ usi l'a l in. 

111 tilt' dt·y iul<tud disl l' ids. tin~· blatk 
et·id-:<•1:-; ('l ;ridodyltt.-;) li ve i n shallow 
l>ntT o\\·s i n t iH• dctmp :-;and o1· day of t he 
lH1n k s ol' t he· llllt k :-; 01· <1<111\s ex{';watetl h~' 
1 he ~ t·Hhi<'t ' fo1· t lw <·on st~ l ·,·ntion o[ wate1·. 
'l' lw ' i lls<.'<"t s <lt·<• <.';1si ly 1·o utetl ft·om thei1· 
1t id i ng pi<H·<.•s hy ~pi ash i ng wate1· m·c1· the 
h;tnk; wlwu d i sltn·ht•d, I lit• little neatme:-; 
1 Cl kt• t 0 t hP \\'Cl t l'l' , \\'lit' I'(' 1 hey HV J>C<ll' to 
hr Pq uctlly a 1 ho uu• <I s 011 lcw<l. swimming 
<l lJo111 1·a pid ly 0\' ('1' t lw l4tll·l'a<·e. ptopelled 
hv ki <·ks or tht• l011g hintl legs. o1· ereu 
p'tnnging lwlow t h<' l-; \ll·fate. ~othiug i~ 
known 1·<•g;11·ding the i1· life-histot·y or 
lllOd<• or I i 1'<'. wh i<:h shonl<l pt·o,·i<le ~ome 
<·onnt1·y l'(•s iclpnt with <lll inten·~t i ng 
pt·oh iPm 011 wh i<·h to dt•,·ote :-;ome of hi · 
:-; pa I'<' t i ntt•. 

~t'\'('1·al t1 ·nly t·<•ma1·kahl c 1·elati res 
of I h<• rno lt'·<Titkr1 ~ hn ,.e uecn placed 
in :t s<'P<II·ah• :-;nh-f<tmi ly. i he <'ylindra­
dtPI i ll <H': t h<•st• nt t• mhe t·:-; of t he genu!-i 
( 

1
.1f( i 11d ra(' /1 (' fa J·p~em b ) (:'l excessi \'ely 

~lt> ll <ll'l· ll 10IP·<· I·itkt•ts in wh i<:h the tho1·ax 
is IHII ' I 'O\\ <llld ('longa ted. They <ll'e wing· 
lt·~s, hut ~ntu t·t• has ovetTOllH' the 
nppctl '(' llt diffic-ulty o f sottiHl ·pt·odud ion by 
pla<'i n~ o1·~a11s fo t· t hi s pm·pose 011 the 
.i<~ \\'!4 and t h<>i 1· ;H·<·P:-;sot·y il ppe1Hlages ~ It 
is ~olllt'ti nwx stntt•tl that thel';e in~ects 
tnn l l<'l in t h<• strms o[ plants, an ope1·a· 
t ion uot <·o iHI ud\'t> I o the well-being of the 
n·~<·tation attadH•<I. hnt the two species 
or wh i<· h \\'(' know anyt h ing- of the habits 
HI'(' hUI' 1'0\\'('l':-< in sand. Little is knowu 
t·<.>~;ndiug t h<•il· lin•x. 'l'he .. .\ usfmli<ln 
spr<·ies Hl'l' found in ~o u th .\ u~t1·alin. tht' 
N01·t heJ·11 'l'<'l'l' it o1·.v. and "'t•~tet·n 
... \ \1 ~ t I 'H I i<~. 


