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• OUR FRONT COVER. Hermit Crabs, C1'ilmnarius strigimanus. are often brought to the 
surface by the nets of the trawlers and when turned out on the decl\: they extend their l imbs out 
of the shell s and walk about. If startled, th <>y instanlly withdraw into their shells and, as 
Wh itelegge picturesquely p uts it, "their li mbs rattle like old bones". 

The inner surface of the hand and the movable finger carriPs several raised patches covered 
wi th regular co r rugations and when these are rubbed together a stridulating noise is produced. 
Howeve r, some authorities believe that these strange structures may be used for other purposes 
than producing so und; they may be used for hold ing objects firmly between tbe bands or (or 
locking the two front legs together when the crab re tires to its shell , and so prpvenl an f'nemy 
f rom moving them up and down and getting behind their g uard to tbP soft mnts of the body beh ind. 

The actua l size of the specimen may be estimated f1 ·om the fact that the shell is six and a 
half inches lon g. (See pages 129- 132.) 

Pllot o.- HotCCtrrl Huglws. 
-------
VOLr)fl~ TX, :xr:~\fBER J . -L\ :XrA HY- APHIL. 10±7. 





-. t 

T H E A ~T".R A L I A N 
~ ,. • r rl I 

MUSE U lVf '' M)\ GAZ IN E 
·--..:~;;:;;:!;;!!'J;:;::Y 

l'ub/is/1(•(/ lJy IIU'. I us/m/i(fl/ JJ 118C'lllll 

JGd i t01·: .• .\. B . \Y.\ LKO)I, 1>.8c. 

YoL. I X:. ~o. -1. 

Rhina, The 

('ol/ rge 'tnwt. , 'ydney 

..\nntHtl Suh~(· t · i ptiou, Po~t Free, -~/± 

,J AA'l fAHY- AI'H l L , 1947. 

Shark Ray 
By GILBERT WHITLEY 

IT i~ pedwp~ tH>l generally known th<l t 
tht• gc.tlhorie:-; or the _\u~ ln\lic.lll }l u ·emn 
<.:ont;tin ~ome of lhe hn·gest fi ·be.~; 

ol' tht>ir kind in any ) l u!o;etllll. lle1·e tlw 
puuli<.: (';trt ~t·t· wouHit•d mon ·t<.•t·!:i sm:ll 
as the Jl;lltlnH'l'h(•;ul ~lntrk, :-.;a,Yiish. D e ,· il 
1\ a~r. (~ut'('ll~·dand < l L"<>pPr. }lal'lin, Ocean 
~unfi slt. :111d l;u·gp !o;ltarks. :-mdt <\s <111,\' 

game nngl<•t· might " ·ish to <"ntth. Th t> 
latt•st nddition to this g iauli-i' galh•ry 
is <l fill(' (·oiOIIl't'd (";\S( O[ J{,llinaJ tltp ~bark 
.K:ty. Tit is "tti mal. uu•nsnl'ing t-\i l't'<>1 i 11 

length by <th<ntt :>i I'PPI in width aud I ~ 
in dt>p(ll, i:-; tlH' lc.tq.!'N;l Hpt'{' illH'Il kn0\\'11, 
and <H·i t•innllv weiultpd ~7:) lh. r- • h 

) f t· .. J. Jl . \Yilli<tJll:-;, of Bro<Hlnl stittg 
:-.;lation -I~I K. )latkny, Qneenslimd . 
tn·e~e> ntt• <1 11~ with lh<• ~ Jil'l"illWlt which 
\\' <1~ <·:\light by }lt·. FJ·;tnk \Y;JI% in :Jl r. 
C'lt;HI <•s '\'t•lll''H fish trap HI )ld~\\- <llt's 
BP;tdt. :JI;u·kay. 011 I Hth ~on•mhe1·. 1!)-!.). 
:111d ft·ozpu fot· lt·;wsporl to HydtH'Y· 
I lt l'OtHdl I lt<• 1-!,00d offi<'<'S of ) JL". lJ ll!.!,h 

ll op<·. ft~ :tnh;ll itt t>:-..<·Pllt•nt toudition 
\\';ts p:tt·l i<·ttl:lt·l.'· \\'t'kon~t• hl'<"<lllst• I l1 i~ 
.\Jtt:-;('lllll h;td 110 SJH't"iiiH'II n!' 1)1 (' spe<·i(•s 
( ind<•<•d ,.<·t·y f'pw llllll'Pttms lt;t,·e good 
rxnmpl<·s. lilt• only otles r lt;l\' P ~e<•n l>eing 
clt·ipcf skill s in l~ <·t·litl ;111<1 l hisltatH• yP:tt·s 
ngo). 

I )t·:snui'Tto~. 
rl' IH• odd :tpp<•;u·:uH·t• of t h<• ~h,nk Hny. 

wi(!J i(:-; l'OIIIIdl'<l SllOIIL ln·ond ''\\'illgs". 
ri d~<·S of l~tlnl ( ll h<•tTit•s oil ( ltt• lt<•:lfl , :I IHI 

* rsing I hat I t•r·m. aga in!<l my irwlinnl ion, in 
its ·wicl<•st !«PH~<· to i rwltHl•· :-;hark!> and ray:-;. 

an·ltt•d pads ol' t<>dlt, attnH:l(•d C\'Cty 

om··~ altl•nt ion. 'l'l tc spetie~ .i~ some\\' llilt 
intenned iatt• in slntdtne het"·eeu sh;:nks 
and ray.· : tltt' gt•tu.·ral fonn. with wpll 
de,·elopcd tail and dot·s<d fins, is sh<Hk-
1 ik<•, cspt'<"i a lly i 11 the h iJI(let· parts, but 
lhe widl' pPt"tot·al fins <1tHl the g11J .~lits 

I IIIH'r " '"' f :H•t• uf h t•a d and h tlfl )'. Sl'\'11 frtllll 
lht• r .... ... . 'h"" in.J,:; run" .... ( llh<•r••h•,.. furmin~ 

l'itl ):.I'" • 
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S t a~c:o< i n t h t' lll't' tHlra t i tll l ut' l h t• t•a,..t. 

below the )l(•nd illclie;lte <I t loset alli<tn<·e 
willt the J'<lys. )Hll'tic:nl;Hly tllt> siH>,·el 
llO!-ie J·ay.· . ' l'he laq!e ope11ing' behind each 
eye i: the spir;ldc, usecl a . an extra 
IJ~·rathing <t}lel·lun~ wht'n the gills <He 
lying on th(• s;llHI. 

' l'hr mouth is p1·m·itled with more tllan 
CYenly lPellt ;t<·1·oss <'<1<-11 .i<IW. hut tlH' 

tce1h m·r hlunt mol;u·:-: anangNl in "pa,·e
nwnts'' ,whidt <lo 1101 stt·et<"h c,·enly ft·om 
~ i<le to si<l<' hut an• <llTh<'<l into a mi<ldl<> 
snoll wi I h n smn ller ware on ea eh sidP 
in lh<• lo\\'t>l· jnw HIHl thrsp fi1 into eones
pouding s<'OOJH'd-onl m·rcts in the rul'le<l 
·'par<'lll('ltt'' of uppt•1· jn\\· ter1h. E<l('lt 
t ootlt. moi·('O\' CI', h;ts n fi nel:v ripple<l 
snl'fn<·t·. ~\l(og't' (hrr the .iawR fol'm <1 

most <•l'fi<-iPnl <l pp<tl·a t ns for <Tnshing the 
nnst ;H·e;llts 01· sltt•lllislt on whi<·h it is 
said to I'P!'d. 'l'l t<' ~h;tt·k Rty. despitr its 
si:w. 1s pddl•nlly quite h;nmles. 1o 
hn t lwrs. 

'rhr spr<-inl<'ll \\';Is <ln ndnlt femnlP, 
:ev<'l'<ll htJ·~rr <'•m~ likr d))P Yellow <l])r i-~ ~~ . 
c·ob-: h;wi ng h('Pll ronnel in~i<l<' it when i1 
w;ts c·h•<lJH'd hrfon• ll'<l ,-ing )l<l<'k<l_\'. 'J'hp 
sp<'<'i<•s is s;l i<l I o hC' oro-\·ivipm·ons. that 
is. tlw Pggs ·"·otrl!l cl r r<'lop in te1·nally illtcl 
lh<' YOlllH! hp hoJ'Il ;1:-: mini<lllll·es of thri1· 
p:ll't~nts. · Xo C'lllllJ·yos W<'J·(' f<nmcl in this 
onr. ho\\'P\'C' J·. ;HHl pJ·;H·t ir;lll)· nothinF{ i~ 
known ;lhont the• ht·c•<•cling nnd life history 
of t hr sprc·irs. 

' l' he I!<' IH'I·n I c·ololll· of ihe c·aRt i~ a 
le;t<lt'n ot· cl:n·k ~;t tHly-gr<'~' with ~ome Y<'I'Y 
indistinr-1. li~hf. O\'ill ~ pot R. ~thclllt illl? 
Ri~e of tlt11mh-pl'ints. on th<• clo1·sal fim; fllHl 
hnc·k. 'I'll<' <'."<'s nJ·<' <l;n·k lu·own with <1 

smn I I hl;l<"k pnpi I. <liHl thr rows of (len 
t iC'lr.- 011 t hP lw:Hl :u·c• pnl<' hoJ·n-yt>llow-

ish. The IIIHl<'t· sul'l\t<·e of 1 he <lllimal and 
tht• iu::;idc• of lh<• spir'<lC'les ;ne pale dull 
yello\\· i~h. 

The• :-4ha t·k Hny is exhibited in a swim
ming ntt it ude with the tillR w;ning and 
the l;u·g<' tnil tin. with its ~n-eat uppeL' 
and lowc•1· loht>s, swe<•p ing to one .-ide. 

('_\l-)'I' IXG. 
T lw pt·Ppnl·;tt ion of 1he c·nst f1·om the 

hu~r s pt•<·inwn in,·oh·ed <l p:1·eat deal of 
J<thou1· on 1h<' p<nt of thr )Jnseu m Jll'('· 

p<t J·;tl o t·R. 'I~ IH' <·o lo 11 r:-; o l' 1 he fi·esh sped
men \\'l'l'(:' t'<'tor<lc•<l fo1· fntnr·e refp1·enc{' 
hy the ;u·ti~t. )!1·. <:c)J•doH Riw;;t t:><l. Then 
thP phtslpr· monl<l wax me~de <IIHl pnt 
HsicJp to d1·y. rnl(' 1'0\\'~ of tnhei'C·les Ol' 

c1Pn1 iC'IN; on t h<• IH'<I<l pl'l."sC'ntecl :1 prolJJem 
in r·C'c·o ns I 1·tw I ion h u i )!r. -T. K i n~~ley. 
who \\';ls in <"hH J"U<' of the c·<lsting. clec· id{'cl 
thn t lht•y woul·d h<' mos1 i·m'cc·('s:full.r 
l't>pt·oclu<·Nl in plnsi i(' lllcl( (' J·i;ll. 

R<•H•ntl kin<ls of plnsti<·s wet·r expe1·i· 
lllPHINl with to P11~111·e ;l<·cnnH·.' in e,·er.r 
<lt'!nil without s nhsl'qllenl s ln·inking o1· 
cn1·l i ng <111<1 <''I'll t ua lly <lll rxtH' m('ly . <lti"· 
fnc·tcH·y •·<•suit W;ls ;ldlit>n' cl. The plal'tir 
"dr n t itlps" ,Wl'l'<' JH11 i 11 phl<'t' i11 tlw 
m ould n ncl ;J pl;l s t <'I' <·a si made of the 
\\' IIO)(• <lllilll;t). I'PillfOI'('t'(l \\'ith gi1·cl cr~ 
<In cl h1·;wkc•1 s of s1 c•pl so <1 is posed as to 
st l'C'll/-!f IH'II t ht• ho<ly. snppm·1 the exhibit. 
:111d ;tlso g·in• h;lsrs f01· eas~- h<llHllin !-! 
dut·ing- ll'<llll-'JlOI·I l't·mu s1tl(lio io g<lllf'l·~· 
wlt i<·h fi 11<1 I I~· <"nul d h<> <lon e h~- h,·o Ol' 
1 h l'(l(' 1ll (' ll. 

'I' ll<' pl:ls(pr· (';lsi h;tring' dl'iecl, 11H' 
<ll·t is I pili n I <•<1 i I f1·om I lis m·i !l'inn 1 ('OIOIII' 
sk <'t dws. <111cl t h<• whole wns m onn trcl on 
( hC' SillHly Ooo1· l () ('Oillp lptp whili is 110\\' 
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;t lirt>likt• t>~hihit. mot·e lifelike. indeE:'<l. 
t h;tll 1 ht> ol'igi ll<tl ~p(l<·imell. which <:ould 
no1 ht> pt·<•s(•t·r<•d <' nlit·<' hN·;ln~e of its 
hnlk <llHl th<• f;H·l thilt it had det(lt·iOJ'fltt><l 
!'lig-htly on its long- jOIII'll<'~· f1·om )[a<·kay. 

llJSTOHY .\>."11 I )J~TitlBr'I'IO.:-.". 
Tilt• ~h;nk Hny ,,·n~ fiJ·i·d made ku<nnt 

to ~L'i<'ll<' <' hy t h<• <ienuan authot·R. Bloth 
and ~th npid<•J·. i 11 1 h<'i 1· Ny.•dr' mo I f'llth .IJo
lo,qio r p11hlish<•cl in 1~01. They g<l\'1:' a 
Latin clP~t·1·iptio11 <111<1 n \'E:'I'.V good tigun• 
of n ~m:tll fpm;tl<• f1·om ( 'OJ·omnndel. Inclin, 
be~ tow i 11 g t 11 <' !':(' i <' 11 t i fit- n ;\ 111 e R 7t i 11 o 
rt 1/l'.lf/Oslo/11 /i:-; .wh i<'lt t h<' l-ipe<'ieH Ht i 11 
ben 1·~. PJ·oh;lhlr thPiJ·f'i wn~ one of tlw 
.·pc•('inwn:-:; ln hrll<•<l "KoJ·om;uHlel" wh i<·h 
T ~nw i11 111<' H t>rlin }lu:--t'llm in 1n:n. Si11ce 
ihat , '.y.cd(' lll(f <tppea1·ecl. the Rh;nk Ray 
h;t~ h<'en <l<>;tll wit h in <1 nnmh<'t· of hook" 
;lnd ;n·tiC'I<•:--. nu <'xc·ellent 1i~t of whic·h 
\\';1!-; Jn·ovid<·d h~· I r. \Y. Powle1· 1 Dnllet ill 
r ... Xn1innnl ) 111:--<•nm. 100. xiii. HJ40. 
p. ~!H) ) f.;O t hn t \\' C' now know th;tt th i:-: 
tt·opic·;ll m;u·i n<' :--JH' <·ip:-- oc·c·nt·s in thr 
Heel RC'<l • • \1·;1hia. !·.;1:--t .\fl'i <·;l. the , <'Y
d tC>Il<•s. l ndi<l. ( '('y)on. I'C'Il;lll~. th<' E<l~t 
Tn<li<'.· . ('oC"hin C' hinn. Ph ilippin~f'i. f'hin;L 
. l;1pan :llHl down to tr·opic·nl .\IIRtl·rtlia. 

T 1 h :1 ~ h<'<' 11 ~o;om <'1 i nH'f.; c·on f11 1-\('(l with 
lh(• . \ngC'l Hh:t1·k ( l'qurtfinrt ) ;md h<l S 
h£'~11 c·;lllrcl ) 111<1 ,'k;)j(• <\lHl no,\\· -:JfontlH'!l 
... \ ngrl Fi~lt. 

RomP sprcim<'llF-1 hn,·r hrC'll dN•<-riht>(l 
<lf.; ha ,· in g 1 ol'!uo11~ hln(·k linrf.; in ncldii i011 

io thr llf.;11<11 dull l11·ownish c·olo1·;li ion 
fllHl \\'hit i ~h :--pots. h11 t none• h;ls hi f lwl'l o 
hE'f'll l'P fHl1·1Nl to C'X<·eecl <1honi !'('\'('ll fN·1 

' l ' h t• lirst illustrat io n of a 
S h a d .:. Uny. hy TIIcH•h :a n d 

l"dan l• icl c~;. i n lSOl. 

in len gt h .. \ linl:' illu f.; tra tion of a mal<~ 
f1·on1 <'pylon appeared in Hornaday's 
" .\mr 1·i<·nn Xatu 1·al IIiRtory'' publif'ihed in 
190-L hn t h<tS hPen oYer looked by h1te1· 
natn r·Hii l'ts who <·n n hardlY he blamed f o1· 
mi~sing <I ll illustJ·ation ot'an Orientalt·ay 
in <l hook cl evoiNl to a "kno\\·ledge of the 
hip:het· <lni mnl f'i or Xm·th ~\me1·iea". 

' Phe Hh<11·k H<l,\' is probably clif.;tJ·i bntE'd 
;u·o mHl the . \\1 ~ t ,., 11 inn tons t !-; fl·om the 
lwl'lh-w<'. t io Quren!'ilan<l but re('OJ·dl4 of 
it~ o<·<·mTC'lH'C' he 1·e ~u·e spa 1·se, gene 1'<111 y 
not ;H·romJHtni('(l hy any detaill4 ns to 
cln IC' of ra phnr, f.;ir.e, ~torna('h -<'011 ten1f.;, 
(:'( ('., :-;o 1 h<l t we ;n·e ignOJ·nnt ns to itf.; 
h;lhits <llHl life-historv. 'l' he Shru·k RtT 
hns hrrn not ic·rd in. our wa te1·~ ft·onl 
] hoomr. ncH·th -\\'f'f'itenl ~\n, t1·ali<t. <tnd 
1h<> following Jhll'tR Of Qn~en~htnd: ]);\1'11 · 

ley ls ht ncl. Dnn k I R]an d. s~u·in<t. )fa ('kilY 
cl i·~t 1·id ( <l hont fh·r notC'd b-v :Jir. \V ill i;t m's 
in thr past ri~ht yr;ns). f'leYeland. Rou th 
pol'l <tncl :JloJ·('ton D<1y. It i~ ilpparrntl~· 
<Ill illhilhililllf o r inshOJ'(' wateJ·!O; <11H1 

pl'oh;lhh· liPs in;tC'ti\'(~ on the s;UHh 
hot tom ·m· mo,·rs .·lowh with the ticl<'.:--
i 11 S(';lJ•<•h or food. . 

• \I-' I•' I>: l'l'U:~ . 

011 fi1·st hpltolding iht' Rhar·k R ny. nn 
in<'XJH' I'i (•Jlt'Pcl ohs<'t'\'PJ' might he lHll'tlOll('tl 
f01· think i 11~ t l1:1i it ,w;1s ;t ln·ln·i<l hci w<'en 
;t Hh;tl·k ot~Hl n H;ly. . 

\\' hc•n t h<' l ·'i n.;t FI P£'1 PI's s<t w t hC' 
Hhm·pllw~t· H;tyx or Bot <ln~· TI<ty , f01· 
c•xn 111 ple, OlH' of t IH' Ill \\'l·otr'; 

• 'Yillln m Rl':Hli <'Y. 1\I R. j ourna l. Oct oh <' r. 1788. 
TTol o~tnt f 'Ofl\' in th <> :'\fitc h C' II L ibra n · R,·dnC' ' ' 
J)JI, 1:!2- 1:1:1. . . . . . 
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l•'a ~·~· uf : t ttu r ih - n t• .. it•r tt \us
trali a tt "' ha r l. u a,. :-h un iu~ t he 
l:tr~t· tt u:-irils, ilu• rt•ntart.ahl c 
ttiC•u t h , :t t lll flu• ,:ill -:- lit :- uutll' r-

nt•a th iht• h t•atl . 

ll'hol o. a nonymou .... 

··wp nwt with sevPral Fish that secm'd 
to partal\e of the shark, the upper part 
being that of the skate or other flat fish with 
1 he barl< fins & tail of the shark. '!'his 
k ind of mixt breed is also found among the 
Beasts and Birds, the Quadrut)eds, the Dog 
excepted partake of the Kanguroo and 
Opossum. many haYing the false belly & 
hind lcgs & ft>cl similar to those of the 
Kanguroo. The Birds frequently partake of 
the Parrot." 

Thn ( I IH' an ima Is of .\us!ntl ia ,,·r •·e of 
,.e1·y mhPd hre<•<ls was n pop1l1m· opinion 
in the r~u·I.Y <·olon ial tl;ly~. lmt sn('h 
1·ensoning \\'<I~ lJ.u;ed on I';J lsc nnalogy. 
lly In· i ds i 11 11 n t u1·c <He \ 'Pl')' nn·p n m on g~ l 
fish PH and I J.: now ol' 11 0 <·a~R'l-i whntPYC'I' 
amongst ~hm·ks 01· l'<l)' f-\ . 

. ·o. tiH' ~ll :n·k H;ly iR lrnr lo ib.; own 
p<nti<-nh11· typ<'. nnd h<ls p1·oh;1hly ht'<'ll 
slahlr f'o1· 111illions of ~·<'<11'.'. The nffinit i<'~ 
with ~hnl'ks nnd H:ty~ c·m1lcl hr rh.1hm·a iPd 
n t l <' n g 111 hut 111 a)~ I'<' hl'i <'fi )" to twhecl ou 

hpt·<•. . \1 1 nol·mnl sharks lta,·c gill-slit. 
cl l t hp sid<•s or t hP IIPad n ud they genrrally 
hct\P a spindlp:-:hapcd hod~· . l u 1he 
hottom h<t llllting wohh<'gongs 1 Orrr-to 
lo/JI( . .,). how('''<'l', 1 h<' hod~· ha~ los1 it~ 
:-:ti·Pnllllining nnd hP('OllH' J·onncl C'!l nntl 
pntJIJ('hy. The .\ 11 gt' l ~h<tJ·k m· )fonktbdt 
tNquoliual h <l~ tiH• jl(•<·ioJ·<l l fins mneh 
<'XJ><IIl<l<•cl on <':1('11 :-:i<lP of' 1 he " ·obhrgoug· 
lik<• bodY hut tllr gill slits HI'(;' still on . . 
t IH' si eh• of llu· hC'<UI; it is 1 ht-' mosl 1·ay 
I ik<· or t hp sll<tl'ks a ntl i~ S01lll'\Ylla ( simil;~r 
in ~h <liH' to Ill<' l ' pp<'l' D<•,·oni;tn [O!';~il 
(/('/Ill/}/(/ i 1/(f. 

I n IIH• Hhe~r·k l{ay nnll indt'ed nil ihc 
rays ( whpt il<'l' s hon•l1 1os<'. field I~;>J·~. skat('-;, 
~I i 11 g:li'PI'H o 1· d l'\ i I t·:t ys) i hP g il] . :-; li l R <ll'(' 

und<'l'lll':tth th<' hPnd. th<• body nncl 
pP('( Ol';tl li ns ;tt·t• h1·o:Hl ;t nd fbttt<'nc•d. not 
sp i 11 dI P sh;q l<'d. ;tn d t lw I PP I h ;ll·f ll"ll<tll,r 
hlllntc•t· t h:tn I hosp of "h;ll'ks. 

'l ' t·t• l h a nil ja".. uf n 
'-h:trl. Ha ;.· from ('lt•H'
I:t 1111. (lut't' tl'•lautl . Eao·h 
l uullt h a' a fiut·l ~ ri JII•It•ol 

.... u -rf:etttlo. 



.. \Pnn. :~o. 1 H-t7. THE AUSTRALIAN MUSEUM MAGAZINE . 115 

Thr hti I <llHl d01'8al fi 11~ of t h (> ~hark 
H<ty <l!Hl ~horelno~e <ll·c s till r emctrk
ably ~h;n-k-likr bnt dr~enet<li i<m or the 
t<t i I i:-; ,.c1·y m a r·kecl in lhe ~kates and i t 
becomes 11 "·hip-like laHh i11 Hting-m·ep~ 
and deri I 1·ays , t he main function of 
~ "· inruling being pe i·fOJ•m ed l.>y the ~weep 
ing pedonll fin~ of thr latte r·. Indeed , 
tht' d1·eamy fh1ppinp: moi.i 011 of cow -no~ed 
1·a)·., c-an ed D1·. \V. fC Urcgor·y to t;11l 
i h<'m ' ·winged Shark '' which, in a wny, 
the,,. :ll'P. 

OnP mm·e cm·iou.· point may be men 
t ioned : t he 1n·e~ence of ihP anal fiu in 
moRt Rh a r·ks and i ts abseuee in the rays. 
\Ylr Pn Jn·c.·ent. t he ana I Jin liE's h<'lo"· the 
h11tt of th e ta il hrtween tlw pail' of Yentnd 
fin~ and t he lowet l obe o f the inil-fin. 
Tn ill <-' hottom-l iYillg nrys. the anal fill 
dor:- not- ornn·. hni moRt ~hnrkR n~r it 

----------------------------
for :-; " ·immiug in the uppe1· ht,'l'eJ·:-:; of 
i\r a tet. 

Rut. in ce1-tain shatks, kuown as the' 
Dog1ishe~ (Squalidre), thm·e is no nnal 
n n eHI1er, 'vhich led me to exp1·ess i he 
idea that Dogfi shes may be sha1·ks wh ic·lt 
have been rays) long ;cons ago, and have 
since taken to s wimming fte<-'ly and 
be('Ome, as it were. ·tream 1 i ncd ~h .. n·k: 
agflin. The r·e m·e c·lnes in their mouths 
ai1d teeth, theh· hlood vessels, and a 1·idge 
along their side~ that also point i11 that 
cl irertion. 

P el'l1e1ps we shall neYer· know the whole 
,·tm·y of the e,·oln tion of the slHtrks <1nd 
J·a:vs hut at least Rltina. the Sh~nk Ray, 
nt<l :V Rtirun1ate ihonght and net as yet 
a nothe1· 1·em inrle1· tlwt we still ba \'e mnch 
to l('m·n. 

A Raft of Fish Eggs 
By G. P. WHITLEY. 

So E ggy withal, lbat a man wou ld have Sworn 
He had just in the Pill'ry been taking a. turn . 

- E . vVard, The Rambling Furldl('·COJ)S, 1709. 

A HE~lARKABLE mas::; of eggs, en
cii-clin~ a floatjng piece of wood, 
.wn.- washed u p at Ooff's lla1·boUI·, 

New SoHth \\"ales, in lH.J.!'i and brongbt 
to the :\lusenm th1·ough the offices of 
the Dail.IJ 'l'rl er;ntph. 'l' lw woocl e1r l>o<ncl 
was twelw:> in ches loug, ~ix ln·ond. a11d 
abont t lnee-qu,u·tei·f> of <m inch t hick; 
the e(lge~ <llld IU01-;( of tlte top and hottom 
wel'e co,·ered with til1y spherical eggs 
connected by skeins of a ·ilk-like resi lient 
Rubs!ance. <l!-\ H f.;Olll<' ;lnimnl had \\'OI'kcd 
l'01md an<lromHl t he hon)'(l. ;lilndtill g" its 
eggs as one miglrt wind a b;lll of stl'ing or 
a bobbin , the eggs extt·udecl <llong with ·the 
sh ing·!'<. rl'lr e egg f.; weH', of C01lf·Re. "de<Hl ' 
a£te1· tlte long h-ip to Sydney and m in·o
scopie cxaminalion r eveHled no <lcn'lop
menhll ~ lag<-'s or idrni.ifinhlc yolk, aud 110 

ani ma l ha cl been found wii h t he board t o 
indie:aie their Ol' igin. llowevcr, it is 
rea~onably tertain that here W{' h:wc ihr 

Jit~ l· l'E'('Ol'fled ease iu AuRtl'alia of t h e 
. o-called •·nef.;t'' of a fl ying-fish. rrhc eggs 
of ~;adi:-;be!'; , long tom-, and flyin g-fishes 
hn ,-e fine tlnea dR nuliating from their 
sutface:, m· at their poles and t hese. at 
least in the <.:a~e of flying fishes, adhere 
i.o-or u1 thet· elL-ape m·ouncl or tan!-de
floating object . 

In other ocea ns . kimilar clumps of eggs 
en t;tng-led jn floatiHg Hc-nga~so weed have 
bern jllm;;tl'ated by val'ious authors and 
nn cx-tellent hi.tm·ital ·nrve:v of sne:h 
<:nses h<ts been given by D1·. J~ . \Y. 
Omlger. Ill '.Cbree-quartcr:,; of a cenhny 
ago. Jh·oresr:;or J .. ouis Agas ·iz thought that 
t lwsc egg-d umps we1·e t he wm·k of Angler 
fiRlH~R. hnt 'f1J eodo1·e GHl, a dist ingui ,heel 
i('ltthyolog:il"t, .~howecl in 1907 that t he 
eggs wen' tiro~<' oE flyiug- flshe~ . n f<lCt 

1 lfl. Vv. C:udger: A.mc?·iccm Yaturcdist, lxxi, 1937. 
pp. :lG:J-:~81 and flgs. 
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' l' ht• " a·a t' t " o f li s h t'J:)!:S fro m Cnlrs ll :arh n ur. 

e,·identlY known e<'ll'li<>r· by the simple 
~<lilot·. J~ull en , W h O \\'I'O(l' Of them in )li s 
Orui8e of th r ( 'aclwlot. In mote 1·ec·€'ut 
Ume:-;. ~onH' of the egg:-; were kept in 
aqmnia c-md the young flying-fishe: w<'r'(j 
lw tthed and re:necl. fz) 

The eggs and their· tOI'<h; <ll'C h ea\' i r r· 
than sea-watel' so. on ihrir own. would 
l-;in k, bnt h,r heil1g wound <ll'Ound floating 
objects. tii<'.Y fl oat in the more oxygenated , 
W<ll'ITI<'l' n nd pm·et s nl'fe:H·c water. "\\'lH'II 

~ L. ::\lowbra y : 1"a11na B cnnl!clcusis . i, 1931. p. 1. 
2 plates : see a lso William B eebe. Z.:onsuch . 1932, 
p . 6 ~. f r ontispit><"l' a nd pratl·l' O tltl. p p . 77 a nd L. 

t lw youn J.! fl~· in g- fiRh e!'; h<l ve hatched. the~· 
evidently !-i\Y im together· in little school . 
Re,·eral !-m<·h gl'oups of young OmJsilwrus 
mr/a.n (Werc·u,+o; wcl'e t·epor· t Nl hom Sydney 
l f<uho111' in December, 1 0-b:>, and F <'bru
m·y, 19-!U. 'l'hat spec·ies is the he t known 
of tbe Tasman ea kind~ and may well 
h;we bee n respon ·ible fm· t he peculiar 
"1·aft '' of <'gg~. It g- rows to a length of 
eighteen inthcs, sharing wit h the Catalina 
Plying- fi ~-;h of the United Rtates, t he 
honour o f being the wol'lcl'~ la q~est 
members of t he fly i ng-fi sh fam ily. 
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Native Commerce • 1n Oceania* 
By F R EDE RICK D. McCARTHY 

0 K E of th~ mosl Yi\·id imJn·eK:-;ious 
tha t 1\Jnlay<l lea,·e · upon tht' 
tre:weller is the e''er-pn'sent ~ i gh1 

of t he natiYes disposing of the ptod nct:-; 
of theil· g:ndl~ n :-; and tl'aft~. \Yhei he •· 
the iom·i~t be 011 n Htt·oll in OlH' of t lw 
t iiit's . m· 0 11 a hip t lnon~h i he l'llt~d 
<1 1·eas, the in<l n:-:tl'i011~ Malay~"> will ue 
).;et'n on all si des eug<1gecl in thi).; nll 
impo•·tant a~ped of their lifp. 

You might ::tsk wl1y it is so importau L 
One ren~:;on is t hat iht:'t'e is a <·onsta n t 
tll'lll<lnd horn the dtief' and to\\·ns f01· 
1·ice and other food:-; g•·own in the ueigh
honl'ing <·nll in1t ion ;n·eas. mostly or 
1 en a c:ecl gn rde11 s . S ecoiHll ~- , t he n<l Ct~
llH'n haH' to rli~pose of iheir good:-: to 
obtain food m1d dot hing for theit 
families. "·h<:>the 1· th~;>,. liY<:>. iu <.: ities m· 
Yillages. . \ ml so. t'1·oJl1 <htyl igld· till long 
after dm·k. tltP t·oadH <ne lilH~ d with :l 
motley R( 1·<:>am of' bm·e-foote<l ln·own mrn 
and women, nmOIH?: t hem \\'hOl<:' fa mili e~ 
<:lll<l even Jwmlet' gronps, h1ki11g iltejr· 
good!'i to mm·ke-t 01· btinging t lwm hontP . 

E\'('J'3'•''"h0l'e, too. the appn11in~ <1Pn:·d1_r 0!' 
• See also "Th e Story of ::\1oney•·, Aast>·alicm 

.lft,setwt .1/aga ':!iHe . V. 11 , l !'1 :~5 . pp. 386-!1:1. 
( PlUJ ffJ (Jrap lt s l1y lll r aufltor.) 

Section of 11 l ar,.::e m nrkel in Unli. 
'I' h e fruit i s <lis t•l: •~· e cl in wt• ll madt• 
b nskets , , ·hic h t h -.· " ' o no c n (•:or r ;<' o n 
t h e ir h entls-this -.• u sto m ~i ves t h e nt 
a ~r:H•el'ul <·arri:t~t· and 110ist' 

t hrou~houc· lift'. 

popul<1tion ha ~ tTPaled a gdm s tntgglP 
for exj ·tence among:-;t th is prolific people. 

1 n CeJebes, tl·<tll~pol·t ik done by tb" 
men nutiiJly with the a i<l of their snhtll 
but t oug h ponies, which are J·ecompensNl 
for ecu·J·yinp: heavy btn·deus with careful 
au<l sometimes affectionate attention; 
gtc<tt Yalue is placed upon them beca use 
of i h (' jl' h 1timate l'elatiom~hip to i he 
existence of a fam ily. Her e the people 
«:ll'e ) lohalllme<lans, <lS in J ant, an d each 
o1·g<mizE'<l market is heJd erery fift h day. 
~\s ead1 of the larger Yillag·es has a 
m<nk<~t th e people m·e able to nttend s uch 
gatlwrin~s frequeutly if they so de he, 
t l'a<li ng: being the Livelihood of Rome 
famili eR. 'l'he m;.nket-plate h; chiefly the 
bnsi11ess of t he women, and from 1lawn 
one st>Ps them, h ea,·ily laden , h udgiu g 
to the r endezyou . . llere t heir goods are 
d isph1yed on mats and in b<tskets i.n 
Ol'rlel'ly tow~. anrl they enjoy e,·et·y 
mome11t of the lnu·gaiuiug with their 
c u:-:;tonw• ·~ . 'l'hey <.n e neatl\ ('htd jn 
h1·ig:htly c·olonr·e(i ~il k blou ses nnd long 
lh1 t ik-pct tterned ~k irts. t heir hnil· iR 
b1·u~lwd .. md oil<:>cl. <l!Hl they wear their 
tilwst ormtnwnts . 
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In .] ;l\' <1 ill<•t·e is ;ut uJIIlJ·okt>n ~t•·enn1 
of naii\'l·~ pc.1s:sing en<'l1 w;ty along the 
•·oads atHI ( •·ack!-; leacl ing to the mm·kcts. 
'l'he ln('H <·;lny h·enwnclous load. in tlw 
< 'hineHe f;t~h ion. with 1 wo large l>axk<•ls 
hnnging ft·om a pole shmg ano~s t heit· 
shonlde J·!-i. '!' hough or !-illlilll statuJ·(', their 
s1eeJ-like lllliHtl<?!-i Rtaml out on theit wcll 
de,·eJopP<l hodie~. and tht•_,. mo,·c at a .iog-
1J·ot. ])(•J·<~ . hotll Rexes nt·r al,way!-i at 
work. uee;UJs<' n large nntnht>t· of f~mtlics 
gain theit· li,· ing- c.ls Yfncl01·s in tbe ma1·krts 
o1· a~ JH•dl:lJ·s. The nwn wem· whi1P 
cotton short:-;, a shirt which i~ nx11nll\' 
ftnpping wid<' 0]>('11 to <·ool t ll c i ,. bod ie~. 
an<l a l;H~<' stJ·:tw hat. 'l'hp "·omen hm·e 
a neat(->1· <1 pp(' ;UaHte, a ncl 1ln·onghoni 
these islands tllei1· tnniagt• iR upright 
and gJ·<H·<•ftll. cl tH' to th<•it· training fnmt 
childhood to 1·;tny hm·1l<'11s on th(•i•· hrncl. 

\ h,. ,.~· cla ~· f o r C he ntt•n : li a fn lit 
a nd , . t•lo(c•ta hh• 111:1rkl•t in a 'ill:u:t• 
n t·ar· lla t :l\ ill. . 1:1\·a . " ' h c•rt• the• 
h:l'•h l"t-: :1r<· l"arri('fl ou a ' h <IOtlc l t·a·-

Jinle. 

• \ lo(rcnttl c>l' \\Htlat•u ,..t• llinlo( l'ruil un 
the 11 1:tiu " t rc·c· t uf Djokjaknrta, 
.J:n a. Xotl' I ht· .. huulclcr sli n lo( for 
<•n rr ~· i ~• lol." lh l• ha,J,t• t " "eel h;. the 
\\111111111 "\\alh.in lo( : II<HIIo( th e f tHII Jlllth. 

'TIH• good~ 011 :sale di:.;pln.r an imposing 
c.1n<t_r of mt tive foods ancl crafts. 'rhcre 
<ll'C so Jtt<lll~' nnietie!,; or fruit· and 
'"e~etahle ' that <l election of them must 
he. difficult fot· <1 toollr "·ith only a few 
tent· to ~peud. 'l'lw market· are per· 
meated " ·ilh tht-> strong l-imell of th f\ spik,\' 
<lnrian, tlH' tc1~te of wltith. however, is 
dclieionl-i. 'l'ltc kinds o [ fruit and ve~e· 
tahleH <lPlH'<H to be unlim ited, and amon~ 
them a 1'(:' mangoe. . tO<:<))I nts. pn,wp:l w . 
h<1nanas. taL"O. Yams, nut:-; an<.l beJTies. 
.\ nothe•· :-;t r·ong • :nom n <·om<' · from the 
mnny XlH'<"ies of li~h. p<n·!lculculy the 
l--'111<1 ll ft·y :111<1 praWJil-i Het out on l:u~e 
tn1y~; fbhin~ j, <Ill impo1·!<wt incln~tt-~· 
c-1long 1 he c-on8is, J·h·rt· ;HHl lake s hm·e . 
and th t> fisht•J'llH'll Ht'll 1l1Pit· eateh immedi
at<'IY 011 la tt<l in~ to hn \'('J·s who send it 
hy i·ftst t·tJnuers' io <lixl.<lllt nt;nkPts. ln 
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A Jt~d l ar u{ )l a l~assa r . C dt•ln•s. w i1 h 
cool d ri n ks nu d syrups for ><a le. 

the laUet places, too, one :ee::; c:la,r vot:-; 
of all shapes, l>eantifully Jormed ;md 
burnished, c:o loul"fnl l><h:keis of all ~izes, 
hancl-wo\'en c:lotliR of <'xqui. i1 e wo1·km<:m· 
ship and design. steel tools and g;n-deniltg 
implements p1·oduc:ed in the n<ttivc forges. 

P1·jo1' to \Tm·ld \Ya1· II. t lnong-lwut 
the Xethel"lamls Ea:-;t Indie::;, ihe 11<1th·e 
ma1·kets were J1ooded witll ch eap good:-: 
of Jap;ulese nud Em·opean rnnnnf<1<"inre, 
mostly fnm1 1 he [otmeJ' <:ountry. As n 
result, 1Hlti,·e cloths, tooll" an(l oJ·JI<l11Jent~ 
we1·e being rapidly repln<"etl h.v foreign 
product.·, a11d many of the nat i"c c:taft:-;
m<:>n depended 11po n the ton I"ist ::; [01· t hei1· 
lh·eW10od 1·atltet· ihan upon the.i1· own 
people. E\'en .in the co1mtr.r cl istl-ic- is 
tbi s tJ-ansi1 io11 \\"as appnrcnt, ;tlld the 
la1·ge 1·ange of }ijm·opcan ~weeis, houRe
hold goods. dn.tpery and Ol'Haments on 
sal e was bPg-inning to mn ke the ll<lti\'e 
mal"l..:et mOJ·c like <tn oui -doOJ' ch<1in 
store. ~\.s most In<lone~inns livccl on fl-om 
ten to tweniy <·ents a day l"llling pt·i<"('s 
,were very low. 

A la1'ge numl)er of foo<l \'enclOJ·f'i, wiih 
various d cl i<:<H:·ies of intrigniJJg shap<•s 
and colours cooking on thei t· l ittl (> pot· t
able stands, :n·e a1wa:vs prrse1tl jn ilH' 
markets, and they have a steady stre;1m or 
customers. In the cities, also, a1H1 nlong 
t h e highways. these tnnrcll ing re. tau nw I" 
are nnmerons. Beside the ron<ls <ll"t' 

numerous stalls, often te11ded by girl:-; 
an<l their mothe1·s, all chewjng al"<'<·n nut 
a nd l ime, and selling food to hnngT~' 

-----------------

tt<wellet·s. I 1·emem1>er well in .Jokj~t
k<:nta tltc huge number of' gronps of 
women seated .in laHe\Yays, <lnd e\'en on 
t he footpaths of the m<li n st1·eetR, wi tll 
thei1· hasket of food fot sale. 

In the \'ery big market:-; in l\1aka.·:-;a1·. 
B<:1i <:Wicl. Ban<loeng, nncl oth<:'t' cities, i he 
natiH'~ ll<-we peunanent 1;talls along 
nnnow lnnes. ;Jncl on market clay.· tlte 
cnnnl is imm€'nse. 

Til t? Sea G,Ypsicf; eonstitnt<:' a most 
inten>s(ing g1·0llP of peoplt> who liYe by 
hading- fl-om iRian<l to is land in tlteil' 
pron:-;. Rpending month~ n t a time nway 
frolll tltei1· .island ("Oionies. 

Tn pa~sing i t i ~ of in1erest to note {lJa( 

the Em·opean to111·if.:t h;1s hnd a J.llo:-;t 
stimn l..t t ing effect npon the naHsmen. 
TlH' tom·ist i~ keen i o take home a 
som·en ir, ~mc:l1 a:-; <Ut exn mple of ht·c-1ss or 
sihcl' ,wo1·k, a piece or wo,·en doth or 
batik. <1 wooden ca,·viup;, or a painting . 
nncl ilteRe wct·e pro<htced in large lllllll 
hri·s in th<' ('i1 ies. :\L'1ny of the <·n J"io 
~('ei\:E'l"S hm·ga n11Ccl With the 11<1t in• (O 
the ];-1:-.;l· c·e11i, ih<>il· aHiinde being that 
the JHl t j,·c would O\'er-cltargr them any
how. .\dually. the na1 h·e J·ai Recl hiR 
pt·i<"e fm· this ,.e1·:r rcal"on. and allowed 
him. rlf 1o br be;1len uown to a pl·ic:<" 
whic·h :-;till :-;howed him a good profit: 
he C:' n.io.ve<l h;lggl ing and n s11ally mnnaged 
lo eiT<:>c1 <1 p1·ofiiahle Rale. In Bnli. to 
expa1Hl 1hrit· lll;n·kPi, llte wood-cmTeJ·:-; 
pt·ocltH·ed <1 moclrnt rl<:>n'lopmt~ld in pl<ud i<" 
wo1·k of n highly original <:1nd pur('lY 
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Balin<·~p ll<ttul·t•: they <lpplied theit p<tint 
iu~ ~kill. due to the iutL•t·e~l of European 
arti~t~ 1·e:--iding on the: ishwtl. to pap<•t· 
a 11 d t'IT<•c·t t>d <I J·t•m•u·ka hie art h;l~ed on 
tl·aclitioJ~ttl d<·~ign~ upon objPds of Eu1·o 
p<'<lll ~lt<t pe~. ami i 11 mauy other "·"·' ~ 
adapH•cl tlwiJ· ~kill in pl'etious metals 
nnd g<'mstotH'~ to the d<:'man<l of t IH· 

The Solomon 

T 1 IJ•; I \\'0 ;H·c·ompe:tll_ring photOg'l'c.lph~ 

nr·p 1'1·onl Jlr·. Huger Duff, u( the 
( 'anl<'l'hlll')' ..\l lls<'lllll, who, upon 

J'<'<Hlin~ th<' al'litl<' on .Hehtnesian Kap· 
k:tps hy .\11·. F. 1> .. \ld ':nthy in the ln ·t 
is~HP of this ~d .\t;.\7.1.:->E. iu which it \\"<1~ 
poinlt>cl ont that tlw m<"'thod of mnking 
1 lit·~(· clt·l intl <' I 11 rt lt>·shell Ji I igt·ee plaq nes 
Wil~ 111lkllO\\'II. \\'I'Olt'; 

" 1 am pleased lo supply the followwg 
information, which was obtained from a 
:-.:t>w Georgia Island ehief named Kati 
Rengoso of ~larO\'O La?;Oon, about this orna· 
ment in I h<' Solomons. It is called Sdala 
and is prima r ily ornamental in purpose, 
hut as a fair barter is demanded for such 
ornamf'nls tht•y are usually obtained by men 
or rani< whosr weallh can be gauged by the 
numh<'r of Ncl(l/(1 tiH"Y possess. The .~.\·rla la 
W<'re m:HI<' in secrN·y by hered itary experts, 
<'a<'ll or whom j<'alously guar ded thE' details 

- -- --
tourist. ' l' h11s in I ndonesi a one sep;,; the 
Hathps Ii\ ing tiH•ir traditioual life iu th .. 
rur<tl d istri!'ls. and in tit(' dtie: <1'1 l'~l-
l('ll<'l' ctd;tpt<'d to, <l l l d p:u·t or. the ('hangl'rl 
t•t·ononl ic· <·<>JJd it i ons i nq wsed hy tlte Hut<·lt 
ir1 thei1· dt•\t•lopltll 'll( of' tl1c an:hipelaco. 
In tit<' Jllnl'l.:<'l s this !'hauge il' alsu 

:.1 pp;ll'('ll t. 
('l ' tJ Ill' r·rnlrlllf/r•tl.} 

Islands' Ndala 
of his own tcdtnique. The last craftsman on 
Nt•w c:corgia I sland who could mal~e them 
li\•es al l\laJ'O\'O Lagoon, but he is now bltnrl 
and unable lo ('al'l'y on with his skillPrl 
craft. The sN·rt>t of the fine [re twork designs 
displayNI on the turtle-shell plaques is that 
the patlpr·n was eut hy passing fibre or tine 
rat tan saws lhrough small drilled boles. A 
high d<>grP<' or control was neC"essal'y to tul 
tlw compll•:-.. and <IPii<'al P patterns." 

( ln th<• l'oJ·<'IlH' Jitimw<l m·tide T<lhi ri 
wa~ gin•r1 in enot· I'm· )lal'CJll<:':-:<1~ a:-: thl' 
OJJ iy l'olyupsi il ll lot·<tl i ty Co1· 1hese or·ua
JIH'II t s.- i<:Jit'l'(ll\. J 

nu fht• lt•ft ;,_ -.hu\\11 a li11e Xdal a ht.•acl orn a m c: n t frcHn l{uruhnkatn ' ' illnge, Ronton~o 
1-.laucl. rc• t• t•lltl~ a•·••nirt•cl h~ t h t> C anterbury :U u s ••u n a. ( ' hris tc• h ur(•h, ' c:'' Zc•alautl. 'J' h t• 
ul tl 111:111 1111 tht• ri~ht, clt·c·nratt"tl \\ith \\"hih• Jirn t.• 1111trl'' un hi" hcul~. i s frcl n t a '' ilia~(' 
uu t111• cu•a rh ;:~ \ t•lla J.n, t•lla I s land. and i s '\'\' t•nring a 'dnla nn hi s t'nrt"ht•:ad ""' i"' ""ual 

i n C h t• ~u lnnton,_ , 
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'l 'h e ••.\ . H . Jll c•C ulloda' ". HH fL IJ:auish Seiue "Vesse l , Co tallll tl tan·<•:alth F is h erh•s ScJa ool , 
Cronulla. 

[Courtesy of Fish eries ?\'ewslett e1·. 

'' For Their Work Continueth ' ' 

T HE name~ e1tosen f<n· t. wo 11ew tte:l in
ing reHseL for t he Commonwenlth 
.B"i'f.-hel'ie~ School for ex-servicemen 

a1 Ctonnll<:1, :Kew South \Vc1J e.-, commem
mate two pioner1·s in 1·esem·rh on A ns
traliau fi h an d fi~hede.· whose work will 
be an im;pil·ation to ne,\· generation::;. 
'l'he Aptil issue of the Fislwrir.~; .\" r lcs
l('ttf'l' annO\lllc('S:. that a 7;}-ft. tnnder has 
been ll<lmed the H. C. DMI??.e'Pig) and a 
(56-fi. Danh;h seine1· bem·s th<:> name A. R. 
Jf eO u ll oclt. 

fTar·ald Chtist i <l n Uanne\'ig was the 
founde1· of fi sheries tesearch in this Cmn
monwealth. He was born in ~o•·wa~7 

about 1R60, C<lmc to Aw-di'<lli<l in 1902: nnd 
was appointed Director· of Fisherit>s in 
J 90 . H e planned the Federal Inre~tiga
tiou \ "essel B 'll(lea-rour <lnd directed its 
uneq1ralled discovede.- of ti·awliug
grounds jn Au ·traljan sea~. lie went 
do"·n with his sl1jp whc11 tlw Enclfarour 
was Jost without trace in DN·ember. 191:1. 

The fishes aucl othe1' mnri11e ani111:1ls 
roHed.ed hy the EttdNIII.;our lr.-Hl bE>C'n ~ent 
to the Austl'alian ) fusenm fo1· sorting, 

pr·esci·Yation. <'llHl stnd;v. Ilel'e a ~·oung 

.\tJshalinn, ~\ll<m Hi,·eJ·stone :\ fcCulloeh, 
worked with ;Hd omrdjng E-nergy ;-md 
tiHH·oug-hne~s i o <.:hrssify the fishes. 
) fd'nllo<:h. who died at Houolnln in H)~i5 
at the ce:u·ly age of forty. was oue of the 
" ·w·ld's lea<ling i<"hth~rologists nn<l his 
<·h eck-li ~ts. Endr('O.rrOlll' reports nrHl nnmer·
ou t sci('nti fie· P'l pcrs (often i1lu~tntted by 
his own lwaulifl1l <h·awings) .-ne t he fonn 
<l<:rtion for· <111 fntm·e worl.;ers who 1·ealize 
that <H.:curnte tlas~ifi<·ation of sp<>C' ieH is 
tlw onl~· reliable hHsis for scientific 
cle,·<:>lopmeu t of fislret·ies r·<'Kom·cPs. 

'rlw nlrlll)' fl-iend~ of All;ln )f eCll lloch 
and hiR (·ol leaguE'R :lt thi:-; Mns<:>mll wel'C 
ver-y tonched by tJ1c fine iribute paid by 
1110 ('.8-T.R. l)j\'ision of F 'isher·ies in 
naming the l'f'Sem·ch a11d hnini 11g ve::;R<'l 
aftpr ltim, i he ('Ompliment bein g nll the 
mo1·e <HlmiJ·e<l h eC<lliRe it was hased not 
:-;o mnch 11pou per·sonal knowledge of 
)f('('niJo('h hiUl:-;elr. hnt in Hpp1·ericltjon 
of hi fo; lllonnm<:'ntnl a11d enduring htbonrs. 

- G.P.\V. 
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Bivalve Shells of a Tidal Flat 
By JOYCE ALLAN 

OK Jirsl sight, the tidnl fl<lt, willl il s 
muddy ncl'eage, c;llm waters, atl<l 
long trelthes of Jla Ltened ribl>OH 

weed or· ee l ~l'<lSs (Zo:·ilcra), present:.. to 
many ol>sen·er a. ra lh<'r unath;H.:tin', 
unintet·eslin~ appearance. To them, the 
ton!:'tantlv rno\"in•r. oxyn·en·<: h<1Toed ~nr-f • ?:' • ~ h 

cnlslling 011 t'o ck,r sho t·e~. 01· the lon~ 
expanse of stm-L>akcd, se:lndy, ocean 
L>ea<'llef-l olfct· more attJ-ndion, bnt to thf' 
naitu·e lover th e tidc.ll fl;l1 is cl p]:H:<.' 01' 
con"·tanr intere:-:t. This n'~ion is 1otn1h-, . 
nulike the r otky ho1·e or th<> ~andy o<:enn 

he<tdt; t h<'n' r · a <.lilfcrencc in the type of 
weed growt h, and a 1o1e:tlly diiTet·cnt 
animal populn tion. 

The lllr-IHJI<' r•l ·ul'f' of the L·ocky shOJ'<'i; 
ha· hcen r <>plnccd gradnnll~- by. calmer· 
,,·<1te1·s: I he snnd of oc-<'an beaches has 
t'lmn~l'<l to a m m·e loosC'lY pa('ked, sandr 
mml wllieh , a~ :vou JH'O(·ee(J rm· up tow~u·ci. 
JJJangr·o,·p f01·ests, nw1·gr.· into ''quick· 
s;lnd'' mud , hlncl~ tlnd nninvitin g. Only 
lhe kN'll 11atun1Jl ~ l inte1·cstcd in tht' 
rathcl' p<'<·nliar life <lsso<"iatccl with man
g-t·o,·e t·<'g ions . and tlH• <11'tlent photo-

.\ sc•<•lic~n uf <HI(' vf t h e J ar~~· <'_IH·k l l• h t·d .... u f GnniHnnat tu na _. . Pnrt Jl :u• l.in ~. ' l ' h <' c._·ut·l..h• .... 
111 f h t• lu l" t·~runntl art·_,..,..,,~~·~~·~ _fur ,. ,j ,..ft· nc·~ :1~a iu ,.. t tht• t• u c•rnat • hin~ ..,11111t. "hit•h. ~~~ 

a tru•k u f th ~ tult·. h n ... lrt•,.. p a,..,.., .... ,., tlu •ir d o auain . 
P h o l o \ . )f usg r<l\"t• 
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'l'ral·k>< of. s :uul ,.;nails nrt• u :s uull y in a nanze. 
~nlitar~· ont·N. a s t hi:s, are fii 'C:asinnall y 
fou1ul. •r tais on e is d cepl ;-• f u rr<H\'t•cl in soft 
><:nul, 1he c .rnta1iou :at tlw t•aul indic•ntin~ 
·w h ere tht• s nail lt:t>< gone b e lon· the s urf:a('c. 
Tn·o t•xa mtl lt•s o f the ><nail :arc ran~(·tl h y 

tlw "'ide of th e trat•k. 

gl'aphei·, ;u ·e prep;Hed to ront<>nd with 
t he ~]u!-;h ing, sl it hering, Hnd sin king, that 
uHnaliY m11Ht be to i<>J·n.ted if' ih e Jll<JllgJ·oye 
life is'to be :-:0en. Xormal ly, fe w wander 
up estttal· in e "· ate1·~ . beyond t he typical 
lidal fl ai freC]11entecl by fi~hermen. 

\ V i lh this rh ange horn rough t o calm 
water s, from a sanely sub. tratum to sand 
intenniugled with mud. n nd finally loos(>, 
lJlack mnd, ('OJHlitiOW-l fOr mm·h1e life h;l\'e 
changed 110tirc~1 bly . The strife _ 11ntl 
bustle charactedsti(· o f the l'Ocky s hore, 
fol' insta nee, is not so C'O uspicn ous; the 
need for quic.:k, dN'P b n L't'owing-except 

n 

in <1 fe \\' instan ces. wh e1·e 1he hnl'l'OWer 
i nh n hits t he sandy hnnlu;, which H t inter
nth; occn t· ih J'01lghont the flat- is not so 
m·gent. B elts of eel ·weed form a thick 
carprt nnd ensure s hclte1· for many, <llld 
"11-'o proYidt-• an excellent deposito1·y for 
eggs dm·in g t he spnwning season. T his 
r epla(·<:'s 1 he ke lp, bcatl weed (JiormoR·inl) 
a n<l snwllet weeclH cha1·acteri st ic of the 
l'OCkY ~ho1·e ::1nd Off-RhOt•e waters. 
Detci('lwcl pieces of t hese, howcve l', are 
ft·r qnently wa sl1ecl in by th0 tide:-; nnd 
le ft on t he .Hat, mH1 SIJ H1ll e1· piece.· may be 
fon nd att<lthed to cock I eH, etc. Gener
<lll;v, the mm·ine life i:-; <lb1e to Rink. 1·nther 
t han IJmTow, i n i he Rof t sa nd-mud . 

'l' he t id<tl fl<d if.; <Ill ln te l'tida 1 zone, 
t hat is, it depends l'o1· its depth on the 
rike and fa 11 of the i ide. As t lte tide goes 
ont it h1 ~·s bare the flat. X umerou :-; g ull s; 
<lppe;u· from a1mo:.;t nowiH'I·e. and grace· 
f'n lly mon:~ oyer tlte flat. or l',woop down 
snddcn1 y io snatch n fish fl-om one of the 
llliln)' 1 ittle she<1lll s of ,,·nte1· 10ft beh in cl 
by the tide. Xippet pt<lWil R make a 
peen l i:n :nHl iiH·e:;;s;m t ·'clicking" noise, 
('O('kles open <1nd close t heil' stl:ong ,.a h·es, 
<llHl tllet·e is <ln uncl0rcunen t of oft 
J·ns;tl ing sound m a de by huncl1·ed . · of 
nab~ mo,·h1g i o 0 1· from theit· hn n ows , 01· 
feed i11 g on t he W<:1ter line. 

Tbc1·e a1·e so ruan.v tidal fl ats withi n the 
bayr-;. ha1·bonJ'S and inlet~ a lon g the 
Austral inn coast. that e,·e1·yone should be 
f<:Uniliar with thei1· ::lj)J)Ci:11'<111Ce. Se,·eral 
exce11ent ones oceur near· SvdneY. for 
example in Pittwate1· and Bdsba11e T\'at er 
and in Rota ny B<l~· :-1 nd Port llacki ug, 
·outh of Sydney. ·within Sydney Har-
bour tlu?1·e a re a numbe1· in t he region 
of The Spit and upper reaehes of M iddle 
IIm·ho11r, and along the Panamatta and 
Lane ('oye Ri ,·e r~. 011e of the finest tidal 
fla ts near Sydney iB s ituated at Gnnmt
mattcl Ra:y, i n P o1·t J1ncking, where a n 
extremely larg-e a n~a of wee?d -covel'ed fl at 
]s ex])OSN1 chn·ing earh f<111 of the t ide . 
.As a collecting ground, this frequently 
provirles some nnexpeeterl trea.-ures, anrl 
rt ~easo11 ecl <.:olleC'tor kuows that althon ~h 
m any t l'ips mn.v pr·o,·e nnp1·o fita ble, there 
is n 1 ways the possibility of ~ome 1·n.re 
s pe<:imen eo m i ng to light the1·c. or ihn t 
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'l' lu• Sydn('y CtH:kle (Ba rbntia trnpezia), 
abou t (hrt•e-fclll dh s n atu ral sizl!. .Nn tc t h e 
s n ·o llc•u fc1ro u uf Ou• va h ·cs. nnd sOliiC 
s urf:u•c S<·a r s ca u sc!tl 1,,. O oc ron ts o[ a 

sea \\' fTII. 

.·om e intetestiug ecological ptoblf'm 1will 
]lre:-;en t itself. 

On approach in g a t idal fiat, <.t s t1·•mger 
hec·ome~ c-on~c- ious or pecnlim· l'ipple-like 
mtnk~ left ou t·he . ·andy mud by the 
t·et •·e:.lfing- tide, Hllcl the nli-UIY tl·ac:ks and 
f uno\\':-; lllade i>y b1n-r-owing 8nud Snails. 
and tlte lle1·C1.1les Club sh e11 , or }lnd 
\Ylwlk. Togethet· w ith tlte Sydney cockle, 
t!Je lath:••· is o ne of the ('omrnone.·t inhabit
ants of the tidal flnts 1·ound Sydney. 
llun ch(>ds of i hi s :-iOlid, dark bl'Own ~hell 
l ie <lbout on fh1l~ <111 <1 are fonnd af:.; high 
UJ.I HR the mang-J·o,·e r egions of es t n<.u· ies. 
Xea1· the l:::inud 8naHs may sometimes be 
set•n thPiJ· (-'Xtntotdinm·y, colh11·-shaped. 
Rnnd_v egg-Ri •·ttdm·c~. 

Tn late sp•·ing- nnd eady snmme1·, o1· 
eYen la te1· in i he \'C<.I1', at low t ide a ton 
~idc • ·able numb<• •· 'or eg~-stTn ctm·eH of on <' 
kind Ot anothe1· m·p e'x\wsed on the t idal 
flat. 'J'hoRe of the mo1lnsc~ a te Jn·e<lomin
mtl. Apat i f1·om ihe collar gitdles of 
Han d 'nails, the most c:onspic-non R :ne 
U!-;UalJy th €' tH n glN] IUa. RPS Of :hing-likp, 
gel a tin on~ egg-g iHlles of t he common 

~\nde•·f:H>n':-; Sea -l hue, wh i<"h at·e attached 
to \\"eed or mud by one end of a t!Jreacl. 
Thjs sea -hc.ne, nu li ke it~ gt·aceful , swim
ming 1·clatives of the l'O(·ky shore ~011e. , 
nawls about 011 <l bt·o;.ld foot, 01· a s the 
tide ret t·ents, ~iltkH clown in the loose 
sandy mud. Often, i l1 e only indi cation 
that ·one may be tn·e~ent 1111derfoot is t.he 
sudden staining of 1 he n earby grouud 
with a magentn -violet fluid, whe1·e t he 
foot has t rodden. rPhis ha : been ejected 
by the sea·ll<ne h·om a spe<.:ial gland in 
jts body. <1n d iH a s orne,wh<:lt s imilar fluid 
to t he sepia-toned one eject ed by squids. 
euttle-fi:-;lles, and octopods. 

':ehe typjcal I.Jinlh·e of the Xcw Sout h 
\Vales tidaJ fl <-lt~ iH the • ycluey Cockle. 
Thh; shell haf.; I'el)laced the "pipi" of the 
ocean :-;andy beach, t he bi,'ahe population 
of whith wa · discu ssed in a previous 
nnml>et· of this Ma~azine (Aust1·aliau 
11ht~eu·JJI Jlla _(Jaz in e1 Yol. ix, :Ko. 1, 1946 ). 
As t he t ide 1·e treats ft·om high to low 
water, hnnth·eds of the1:;e solid, boat
shaped, dbbed shell s 1 ie exposed on the 
muddy sand, o1· ~unk fo1· a greater part 
of t heil· length below the wet sul'face, 
often with a tuft of weed att<lch ed to 
theit uppermo:-;t end. 1\lo1·e often, a· the 
length of time Jo1· whi c:h t hey are exposed 
jnc1·easef-i , t J1 ey are not i ced lying on the 

' l ' lw H(•rt•ul (•s C luh ~ lot! ll nr !iiytlnc·~· \\' lwlk 
( P,· r :ozu s h t•rt•ul t> u s). .\ IH>u t t \\' d- 1 h irds 
ua·tura l size. Its Nt rou•t ur., i s sn lill :tllll 

lltHiular. 
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flat with OH' Yahes g;tpin g open. T n the 
<'<tl'ly clay:-; ot t lie :-;ettlrmenl, Utese were 
gn•ctily f<t\'Olll"('tl <W food U)' the blark:;;, 
n!:' may ue ju<lgecl from the large masses 
oC ble<1thcd c·odde ~ be ll~ fou ncl in t·bei1· 
am.' icut feedhtg- g1·on nds }1lon~ i he <.:oast. 

ome of the t idal fl<lts in thr vicinity 
of Sycln('Y 1\\·et·e 1mnsuall .Y bnnen of 
marine I ife d1ning the ,·cry lmY ti<l(•s of 
last spl'in~. \Yhe1·e n simihn occlll'J·enee 
was uolited alon~ the totky sho1·e, within 
the harhom·. ill is wa~ attJ·i buted to the 
presence of oil fnnn inne<t~ed sb ipping 
nctiYities i 11 H'ceut ye::n·s. 'rbis, however, 
wa.· not ihe <·ase " ·ith t he ti<hll f lat life. 
It wa~ l>al'ticu huly nolicea blc at Gnnna
ID<'tHa 8;,1y. yet at that tlm<' the weed 
gt·owth w..u.; mot·e almmhmt and healthy 
than it had bee11 for some ye;u-:-;, gi,·ing 
ihe irup1·e. ion th<tt it wonJd yield <1 va1·ied 
and abunda n t fauna. On 1u ruiltu: oret 
large Rli·etclH•:,; of the 1weed, nothing· cnmc 
1o lig ht, e,·en the ~bsence of mollus<::o-;' 
eggs, which <ne usually a featm·e at that 
time of i ll e yf':-n. wa~ ID<Uk<'Cl. and onl;v 
a <·OllllHnati\'(' ly few Rydne,v Cockle:-: "·el'e 

'l'h<' ' r' :t iH'st ~· ~ h (• ll ( P a11h ia tur
g ill a). Frnm t h ~ dt•l i t·:dt·b · trat•t• tl 
Jlatt~ rn t h i' ~-•· rn ac· u lar l t:nn t· 

originatc:cl. "' :•t ura l s i zt•. 

uotice<l ovet· the ent ire flat. Dtnitw the n 
summet· mouth:-;. i hel'e wa~ au nnusnal 
absenee of w(:'ll-kltown shells . l>ui with 
the app1·oach of antumn both eggs and 
shells became mo1·e C'onspic:nons, and 
eluting t he In tte1· pal't of April and in 
:May the flat l>ecame almo:o;t as thickly 
populated as i u the pa:-;t good seas011 S. 
Some tmkno'IVJI cause :-tppal'entJy delayed 
the spawni11~ sea ·on. dm·ing whir.h the 
lllOlln sc·s n:sua ll;v nppe<t1· in ~hallow 
wnte1·s. At lnte1·vn IH o,·m· a uumbe1· of 
:real's, :ueas ex hibit a bnnenneHs snth as 
tbis. Sometimes i t is even possible to 
hac:e its c.:ansc-tllc JH'<:'scnc:e o1' oil along 
1·ocky sho1·es; nn nnu:ual inflnx of mu<l: 
1h.e pre.·euce of minobes iu the 1W<lter; 
and so on. In th i:-; in:-;tance there appeared 
littl e ch <lll ~e in t he appe;uance of the flat 
to justi l'y thf' mmRnn l absence of mal'ine 
life, 01· ii R latet <1 ppe<u:auce. 

A h:uHh;ome, lcuge bivalve shel1 which 
js freC]nentl.r fon11<l lyi11g on t he tlat when 
t?e tide goef.i ont, lmt which nonnally 
h Yes a f.;}loJ'i. d i~t:mc·t~ below the Rm·face 
of the :-;andy m·ncl. betwe<>n micl <lnd low 
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tide level, is the houey-coloured Tapesh.r 
shell. 'l'his is <l f;wotnite food of the 
o<.:topn~. A most amusing sigllt is to see 
om• of the~e many-<tnned t l'eatm·es ;ettle 
over (he sul'face 'whe1·e a Tapcshy s hell 
is lnu·iecl. \\7ith an ext1-a01·dinar;v "sc:uny· 
i11~(' morcment of i tR arm~, much puffing 
fl'Olll its funnel, and the s<.:;1ttel'ing· of RH lHl 
in t.1ll <i irettiow.;, it suddenly chap;R from 
the rund <1 t1·o11gly 1·eF;isting sllell. \YitlJ 
Oll t anv mote ado it scrambl<:>s awav to 
itl'> ' ·ue~t". with the shell clutched tightly 
iu ii.s sucker-:.;tndcled anus. Rouml the 

ucsi., or burrow, of t he octopus can be 
seen m ounds of empty shells, evidence of 
past meals. T h e cockle!-; and other :hell.· 
the p1·odu<.:t of many nocturnal visits t~ 
the f-h1ts, for·m a t·ampal't ronnd the nest 
<m d se1·ve as a JH'Otection . 

l\Ian y single an d dou ble \·a]ves of the 
TapestTy shell, as well as those of the 
t idal flat pead ~j}le]J . the Scallop ot· Fan 
sheJl, and t h e C'oekle, a1·e favomite 
positions for t he deposition of its eggs 
by a small fish , the B lenny (Das-~011 
stradi) . 

Review 
SouTn AusnuLI.\N SnJ.:LLS. By Bernard C. 

Cotton (South Australian Museum, Ade
laide, 1946 ) . 8vo, pp. 8, 6 half-tone plates. 
Price ls. 

UNTIL a few years ago there were practically 
no popular writings dealing with Australian 
shells available for the use of the amateur 
conchologist, although there were the usual 
check-lists and scientific works for the use of 
the trained research worker. The Australian 
shell fauna is so large and, comparatively 
speaking, so little of it known, that most of 
the written work was necessarily of a purely 
scientific nature, and not helpful to the begin
ner anxious to commence the study of 
conchology. 

It is only during comparatively recent years 
that, by popular articles and a few small book
lets. this information has been coming gradu
a lly before the public, although the demand 
for it has been incessant. 

Mr. Bern.ard Cotton has now presented a 
small booklet dealing with South Australian 
shells. This will be a considerable help to 
the beginner and the more informed amateur 
in identifying the common shells found in 
South Australia. As, howeve1·, many of these 
occur in other parts o~ Australia also, in par
ticular its southern regions, it will be of 
interest to shell 1overs as a whole. 

A very short gPneral account of shells is 
given, but wisely Mr. Cotton has concentrated 
in presenting as many illustrations of the 
common shells as possible, one hundred and 
seventeen of which are illustrated by Miss 
Gwen '\Valsh. In placing the popular and scien
tific name, and a short note of each species, 
opposite the respective plate in which it 
appea1·s, Mr. Cotton has made identification of 
the shells a simple matter. Apart from its 
quality, the modest price should ensure its 
popularity. 

J.A. 
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Australian Insects. XXIX 
Coleoptera 6 -Paussidae, Cupidae, and Rhysodidae 

By KEITH C. M cK EOW N , F .R.Z.S . 

T ~E th_1·ee f_.1~ni l e:;; o[ bed le~ d i~cu~. ~.·rd 
111 tlu:-4 atl1d<' of the seT'1<'H <lc;:tlmg
witlt ~\ nsil'ali<:Ul l 11 ~0<.:t~-ihr Pan~· 

:-;illae, the < ' npitl<le, aml the Hhysod idae
nn' ret·y tlireri';e in appea1'<lllte. 'f bey 
lt;tn•- l·eg-t·et1<1hly- o ue fec-1 in l'e iJ1 t·om
mon, aud th;1l is t he <llmosi <"0111pl<•l<' 
absence of deinils tOJH·etllillg; tltpiJ· life'· 
hi!'lt<n·y and h<tl> iis. This lc..t<.:k of' illf'Or · 
mcltion i.s not contined to Anstt·<llia. hn1 
see111s to IH., <·ommon to all cou11t1·iPs in 
,,·h id1 they occ·m·; .we are, t lt e1·efm·e, 
1111c-1ble lo gl<'~m ;mything hom them 
tll;lt 111ight 1 hJ'O\\' I ight on out· ow11 p1·oh
lt•ms. 

rrlt e Pa ussidctt~ Hl't" l'eally )'('lll;ll'kclhle 
in appeantn<·e on <H'('Oltnt of their extra 
ot·d i1ta1:y <lllteniJ<le-t hei I' ()11i.:·d ;1l!ding 
rhc-1nu·tel'-\\·hi{'h an· exp;UHled htio 
ln·oad. flnttf'JH:'<l plcttt~H. T l1et-;e <l)lparrntly 
tOJt!,; iRt of trn segnH:'11ts, h1rt, aC'tll<llly, 
thet·e <Ue ele\'eu : tlw sn1<1ll. I'Ol1JH1e<l h<tt'<tl 
joint 1Jei1l}! ('()]l('('(lle<l in t h e mnq~in or 
the fi1·st of the se1·i<>s of flattened plates. 
~orue :;ix1y ~p~<:ie:.; or these l'f'lllcll'kclhl<:> 
im:wcts hn Ye he<'n de~oHTihed 1'1·om .\. ns
tnllia, bnt in incl i\·i<111als thpy 11<:'\'(' 1' seem 
to be pJellt ifnl. rn)('~' ;lJ'(' ROIIH>tinWs to 
l>c f01md per-d1e<l on t he tops of fen('e· 
post!';, o1· ilt<·~· nt<lY h(> ;JttnH·ted 10 lights 

O n e o f t h t• :.Crn n "e t •nu:.:. itl lw t•tlt•:. (:\rt h roptt·ru :. 
westwo od i ). wid t• ly distribu tt·d in ,\us1ra li n. 

c; . 1':. Bin ~ t l' cl , d el. 

' l ' h t· larj.:;t•s t u t' Hill' SJH•c· it•s (I f C n Jiiti:H·
OnaJUH ~t nul• · ~· i . 

<;. 1~ . B ins l e d, d t' l. 

a( lli tl·ht_ Hy €hl'' tltey (lJ'(' ~]ll ll' ct i f.;h <11Hl 
;:'"' • t • . t"""~ ' 

l1ide unde t· h;-u·k o1· in ilte nest:-4 of <111lH. 
. \. D. hums, in h iR ''Genet·n 1 'l'extlwok 

of' Entomolog~·", \\Tiie:-; that "~\..c<·ol'(lin~ 
to \Y<lRlll<llln the ctn ten nal de\'elopment is 
<·onr hltt, <l with tl1c gro,,·th of a ~landnlar 

' ' ex uda1 Ol)' tif'\~ne \\'hi rh p1·odn<·e~ c-111 
a 1·omni i<· 1-;eC'tPtion. ThiR tisRne i~ found 
not only in t he enlcn-ged c-mt('nunl joints 
hnt <l lso in the ho<l~·\\' <clll of the head, 
p1·otlJOn1x nutl apex of the <lhdonwn. TtR 
position~ ate incli('a1cd hy the JH'<'R<'UC'C of 
tn fh; of yellow hail·~ m· p ·onp:.; of cn1 i · 
n1 hi!' pm·e~ wh i c·h f'adl it;lte t he cl i t'fnsion 
of tlw sen<'tion. The laiter is r agel'ly 
I ic·ked by thr •• nt~ off thr hoclies of thei1· 
P;:lll ss i d i 11q n i lines . ,w 11 o a r·e t lms en ab 1 ed 
to m<tke a 1·etnl'll for· the hospii;t l ity ihcy 
H'C'eh·<'''. \Yh et he r· the l'(.,hltions hetwern 
h<'<'t l r <llHl <lnt <11'<" " ·holly nmic·able iR 
do111Ji t'nl - tl1e hE:'etl<', 01· ii l-; L1nn, m<lY 
<·<11'1)' o11i' the dnties of:\ RC'<l \'euger c-tJH1 

s<tnitnn' inRpedor in t iH' n pstR of t h P 
<lllis lmi, on th r othel' hc-tlld , i t mc-1y prey 
u po11 t lH., lan';H' of it: hoRtS- <1 not 
unusllnl hnhii with sonw nnt ··~neRtl'''. 
\Y(• do not know. ' l' hr lctJ.,.,, ol' a l 1<1ll SR i<1 
:-:o11te whc-t I 1·esem hl(.lR th;t t of a <·a 1·nh·o1·011R 
< 'aJ·;t h BPetlr. 

f n ('0111l('CtiOll with iheil· H~SOC'icliion 
with cllliR, TI .. J. f'<ld<'l' WJ'Olt> of 1he 
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Pa11~sid~: •·8Ion11 C (JIIOlt's <1 letter fl·om 
( '. Ok<': ·One fl'OIIt I ~ I t ltmu taken in JH'HI 
o r I rhlolll.lfi'JII eJ.· ruj'o11 iycr. ' I' he pair rt·om 
BeiHli~o \\'t>J·e obtct i IIPd 1111der <l rail'ly 
l ;ll'~<' ~tone. well emhP<lcl<•d in <l nest o[ 
Uli·IIIJUfllufu . ., dariJH'-"· h<•i11~ the only onel'\ 
I ltan• found in m;so('i;lt iou with nut ~.' 

L<•a repot·ts . I. b/'(' /' is in ne~t of R<·ta
tomma mr>talfi<·um. <IIHI I. anyulatu.o.: 
) l;wl. lakt•n nt Bo.wC'n hy .\ . Him:-;on i n 
a 11 anl ·~ nest. Mji>hl'l'~ round .1. )Ji('(' /l.'i 
\Y<·~I. on hunk:-; of l l 'C'<'k ill night. \Vt>RI 
wood l'e<'onl:-; . I . llo1wi ns t'ou n<l ni Port 
Pltilli p unclc1· h;H·k nnd <l1·i('<1 C'Owdn ng. 
~lo;nw s;ty~: •J hil\'(' ott ly fonn<l . lrllii'OJJ · 
teru.<.: tliHlt•t· log-~ o1· n t I igh t i 11 the cren
ill~'. In my o\\·n 1 I t..J.< '.) expe1·it'ltt:t• 
all tlw sppc·ies C'<1 plnt·<'d l t<ln' hren fonn<l 
111Hie1· h<n·k. logl-' ot· sto tws. without <lJlJHH
<'11 t ct s~m·in1 ion wit It nn t s 01· termit e~. 
' l' h<'y ill'<' oftC'n <·ot~<·t>nl<•d hy 1he c·olour 
likrnr~!-; to thP h<l<-iq.J;l'OtltHl 01· h~· tit<' 
in{'q unli tief.; of the s111·f;H·P of lo~s. I 
ltn Y<~ l'mmd tile <·omJIIOJI ~yclnry sJWd\·~. 
. 1. b1·r·ris . in sm<ll l <'Olouips nnder h<u·k 
of ' '~ ll('<ll~·ptn. · .'' rrhi~ infOl·nwtion. 
:tf( Jt ouult liOt H'I'Y Pll liohfenin o. i~ uirPII 

t • ~ :-- :""" 

fo t· lht> hrn(:'fit of tho~<' who 111 <1.\' hnn• 
oppot·lunitie~ of pnnnting the qttt>!-;tion 
f111·l ht>J·. nncl of dis<·m'{'t·in~ ~omrth illl.! of 
lit <> liYPs <liHl hnhits or' llt<'SP l"h·<~llg<' 
insr<'l ~-

A 11 t h<> .\m: t t·;tl i<llt P;ltn.;s i <l ~ ;ue h1·o w n
i ~ h in <·ol m11·. n nd t h<>i ,. :H·c·11l'<tte ~pe<·i ti<.: 
idpntili<'<t1ion i~ ofl<•n dil'ri<-ttlt. :\lost of 
ont· .· ppc·ip~ helong to thp genu~ . lrfltl·op
l<'rus. Pr1·hapf.; lltP <·nmmonr!':t fm·m. 
found a l'onnd ~YdllP\' , i~ . I . 7Jrr•ri.'i, 
\Yrslw .. \\'hi](' . 1. ;,,,•sf;rorJdi 1facl .. <'lhout 
~ - inc·lt in lt·n~ilt. <lJIIH':lJ·~ to he c·ompnt·n · 
1 irrly lllllll<'t·ou ~ <llHI .widPl~· distJ·ilmtP<l. 
o<·<·nning in ~r"· ~outlt 'Y;tles. (~IH'<' ll ~
l:tnd. \ - i<·tmi<l :111<1 ~outlt .\n ~ll·nl iil. ' l' ltc• 
illu~l1·ation of 1hi~ ins<•<·l 1-!i,·es a good 
id<•n of lllPiltl)(lJ'~ or I hp rn n~i ly. .lfc·wtlo
Jifll(-'iNif.<; "111 pli pr' J/JI i:-. L<'<l. ft·om Qn<'<'ll~ 
let 11<1. i~ 1 lw la q!.'PSI or 0111' P;nlsHicls. <11111 
lll('<lS llJ '(>S :1 houi Jt;tl f :111 i11c·h in length. 

0 nl y I hI' PC' 1·t>p rt>sP 11 bt I i \'(' s of t IH• 
('upi<l:lP ;n·r kno\\' 11 f 1·om .\11~i1·nlin: :111 
of llwm SOllW\\"It;lf siPn<lrJ·. ltl'O\\'lli~lt 
ins<•c·l~ " · itlt (lepnfy :lltd t·rgtJiiHly S('lllp
llll'<'d rlyt t·;J. TltP l:u·,·;t of ru or· .~ i~ a 
hOJ'('I' i11 woocl. nncl i I il' po!-;sihl<' that 
those• of tltr s(>(·mHl g<'lllll'. ()mow. m;t~· 

---

h<\\'C s imil~11· ltahil s. 'l'hnt <lppe<J J'f-i 1o he 
llt t• ~11111 of om· k nowl<·<l ~<' of these bectleH. 
OIJ~owt·\' ct tio11 i ~ tll'g'<' lllly ne<'dc> cl to pro\'icle 
Ill<' h<1sie: dt•i;lil~ of l h{'il' lifc - lti R toJ·if~ nnd 
l t;t hit s. 

\ c,-,,i t·al nu•mht•r ut' tht• f :uuil y Rhysodida~>, 
IOa,·sudt•s :ahha·t•v i:at .. ,... Lit ti t• i s k u0"\1'11 nf 

t h t> Jin•s of t ht• lth yscHi ills. 
c :. !!:. Binsl ed. d el. 

0 m 111 a. s fa 11 /r' .'l i ); <' wm. is the l ;ngest 
o f om· spe<-ie~. nwn su1·ing Hnde1· an indt 
in lrng-1h. and <1Jl fH'H J's 1o he thr most 
n lllllt>l'OUs. T lta ,·e ~('(·n specimens f;·om 
hotlt Sew Sonth " ··tl<'s and (2m•enslnnd. 
'l'ltis is the ~IH'('i<'s :·wl<•ded fc)[· illu~ 
tnttion; ihe pi<-tu1·t• g-in's H far h<'tler 
id<•a o r its <lpp<'ill'<llt<·e than <11lY Ion~ 
<In cl d etn iled dP~nipl ion. 0 . mastersi 
~lne l. <IIHl e/(,)(' 8 /'((l'ifl/1.'; L t>n ;ue Jllt)('h 
S lll ;t lh•1·. 

Eigh ( spPde~ of Bhy~o<l i<lae <11'<' known 
f1·om .\ us11·a 1 i:t- :tll hrlon~inQ. to the 
gc•nns Nll ysodr•s. Th<•y ill'(; m~now nnd 
sl<>n<lPI' in fot·m. hl;lddslt. an(l with the 
llto1·nx and eh ·t m ~tronuh and !-:i!'ikinglY 
~~·ttlplnl'ed . ~rlw 11111llh(~ t··of joints in ·,h·<' 
t'ooi - 11H' I :ll'~;1 1 f'o l'llltll ;t-i~ w-ma 11~1 
girP Jt as -l---l---1. hni in :1ll kno,wn _\ns ln1li<ll1 
sppc-i<•s it is:).:).:), Hoth (hp :Hlnlt insC'C't~ 
:tnd I IH' i1· l<llT<H' <11'<' fo11nd in 1·otlin}! 
11'<'<'~ H!Hl nn<ll'r h:11·k. h11l nothin!.! i .. 
lto\\' ('\' L't·. lmown :1s to th<>ir lift> -hi~torirs. 
11 ha~ hN'll sll•"•rsl t•cl thnt tlw l:nnH' I"' I"' 

PI'PY 11pon I ho~e of ot lt<'J' insl'<·1~ \\'hie-It 
I i\'(• :ll' hon'I'H in i i 111 hP I'. 

Nltysod(•s obhrf'riof Ifs L P;t. f1·om QtH'<'ll~· 
l;l!td , iH ilh1Hft·; t1<•d ftC'l'<'. <IIHl i~ 1ypic·:t l 
of IIH'JIIIH' l'S o f 11H' t';t Ill i fy . .\11 l lt0 SfH'C'i<'~ 
ill ' (' s m:tll. ;nHl nt(';tSill't' nnytlting fi'OIIl 

I to 14 llllll. in lPnglh. 
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The End less House-hunt 
By E LI ZAB ETH C. P O PE 

1-· the~e tht,·s, when ltt•wh marriecl 
('Ollples Ol' J{OllH'·SC<'kill~ f'<t ll;ilie~ ~JH'tHl 
months and :-:omct imes Y<'<u.· Jooking 

fm· ncw qmn-teJ·~. people will he ruorc iu 
n t'r;mw of min<l 1o <tppt·ec·iate tbe dif'li · 
<·ultirs of the lnnnhl<• hPI'mit <T~b who:-:e 
I i f<• is one long n nd t <>d ions hnnt for· ;1 

lH',W <111<1 higgel' JtOlll('. 

' J'Iw h<•t·mit ('J'cth':-; clifli<-11ll)' i s 1101 tltnl 
it is blessed " · it lt a11 l'\'t'l' in('l'C<tsiltg 
f:tlllih whith lin•!i< ;tl hoiH<'. nor i~ ii the 
f:H·t ihat hiR 1·el.llin•s <·OJIW to stay. Tt 
i:-: lllPt·eh· thnt. ns lw o\ltgr·ows his old 
holtl('. he llllls1 l'<:'pbH'<' i I wi1 h a JH' W 

<llld JllOI'(-' ('Olll lllO<l i o11s 011('. and 11 is 
tr·ouhlc•s <lt·f> <H·c·c•nl11n1<'cl h.'· his t·apitll'all' 
of g1·owth. 

::\ (o:-:1 h0nnit c·t·ahs, ;ts ('\'P l')'Oll<' knows. 
h:J\' <' t hP hindrt· rncl of thpil· ho<lief.; v<'r·y 
soft aud Yn.ln<•t·nhl<' :111<l. in onl(>l' to 
p1·otP<"I lhi~ "~\dtill<'s' ll t>t>l" ihcy inset·t 
I he• it· l<'tHlt•t· h:H·k pol't ions into ~<>Ill<' · 
tlti11g ,,·hi<"ll ,,·ill pr·ott><·1 thf'm- ,·rt·y 
oflt'll it is the' rrnpt,,· slt<•ll of somr ~<'t~lt·o · 
pod ot· P\' Pil a :-;m;t ll ~l:tss hotlh• may h<• 
<·;tllPd into st•r·\ i<-<'. On<' lncnl <·t·nh. 
{fr/i/f'f'(/l(s f.IJJI/f.O.:, S('OI'IIS fhr l'P<I<l)' · lll:l<h' 

ltonws f'tn·n ishPcl h)· I lw se';) snn i ls' shc•l ls 
n 11d pl·<'l'<•rs 1 o g·o11~c· on 1 a ltol Jo"' i 11 ,, 
si Oil<' or· ("] i llkc•l'- ;111 :tlll:tzi ng f't>a I for 
:t \\'o!'I-:Pt· wi I h sllt'lt f'c•<•hiP fools. 

( /)lt of(){JI'OJJ/ty 1w T/ rJ/1'1/I'tl If ll!fllf'S.) 

.\ t tt"'rtaiu s<'nsons of ! he )·e;:ll', 110tr1bi.Y 

in the early sn mntcr· months, the seashores 
lH'<tl· ~nln.ev RPem to he aliYe ,,· ith he r·mit 
<·J·Hhs- · <'s]H~tially t·otky reef.· like Long 
H<·<'f n t <'olltu·oy nncl n ottl<? <llld ( llass 
Hoc·ks nt Ymtdns<'. J l<>r·e when the tide 
gcw:-; Ollt, in the 1·ig-llf s<'<tson, pract i<"ally 
t•,·r r·y small honl<let· <'O\ 'C l'!-; a lar~<' hce<l 
of' small hennit ne~hs, fot· they <He ,.e1·y 
g 1·Pg:u·ious li ttlr <·t·cai tn·es. 'Yhen a 1·oc:k 
sh<'lit'l'illg U gr<>ll]> of lh<'st' ('l'ctbs iR fl tl'll<'cl 
0\'{'1·, one i:-; <·onl'l·ottlc•d with thE' sight 
of huntlr·ecls of small molln:-;c shells lllO\'· 
ing t'<lpi<ll.Y in n l l <lit·<•tt ions seekin~ new 
sht>llt>t·. Th('it· p;t<·<' is 1oo f;H<t for 
lllollns<·s an<l. thongl1 one <"<lll no1 al\\'nys 
S('(' thC' Slll<l]l hrighi (',\'('S <llHl llimble l ii t1<' 
l<•gs of 11tr ht>l·mits, one t:tn pirk mJt ;\1 
OII<'P \\'h ith sllE>ll s :1 r·p noi OCCll pir<l hy 
flt<'i l' ol·i~in;tl o\\' ll<'l's hpc·:lnR€' of iheir 
;H·t i\· j fy. 

lTC'1·mit <·t·aiJs at·c> th<' c·lo\\'n~ of the 
sc'nshol'<' t·OJll llllllli1 \', hnt ih<:'il' fnn n Y 
<tlt1i c·s <1Jtd am nsin~·lilll<' w;n·~ f'an onl~ 
hp appt·e('iafpd wh~n flwy <ll'P hons<>cl i;t 
;tn <~quarinm nn<l \\':ttdH•cl f'<H· ~omc timc. 
or· wltf.'n 011<' dons tlllllPI' ·,waier ~l:ll-<~<·s 
or· n:-;Ps !';ome sintil;tr· cJp,·i('<' to wnt('h tlH~rn 
in tltt>it· nnhtl·:nl h:thitai. Onr rninn!l' 
!IH')' nr·p llR hol<l ;l~ ;t dog h;11·king ttt :Ill 

<'IIPttty th1·0t1glt ltis own pi<-kt>t fen<'<'. Th<> 
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JH'X{ minttt<• sonH' P<H>l'in~ :-;hadow :o;e;nes 
them and th<•y J·Ptl·<'nt in a naren IJl<llliH'I' 

into 1 ht• fnst rrp:o;s(•s of thrir she11Y homes. 
only to <'Ill<' r·gt' Ill:' X I monwn t m;d go on 
with tlr<' hu sirH•ss of the <hrv n~ th01wh ' z-. 
IIO(h]ng h;Hl 0<"<"111"l"Cd. 

To s<'<' n h <•nn it na h t<l ke O\'et a new 
~hell is a lt>sson i 11 f;tl't id iousness, equalle1l 
only hy t h<> <"ll t·c• with ,,.h i<"h a not n~n· 
hung·r·y ko:tla l:'PI<'dl-i tlrt> nPxt l.!lHU len'r 
lrr \\'ill <'<It. On one <H'l'asion 'r plHeetl 
l-i<'\'t>r·nl hPr·mii e·l'nhs whi('h lookecl a bit 
l:ng·r fm· t IH•i r· honreR into cl rock pool 
and 11wn inir·odu<·f><l nn empty nnd 
sli~h t ly l;1r·gpr· '1'111·han shell in I o thr 
pool. ~0011 Oil<' of the he l'llrit~ enconn
ler·<><l iiH' c•mpty s h<'ll while jt "·a~ movin11: 
:nonnd on the• bottom of the pool. 11 
pn s~ecl the• sh<•ll ttn (·one•eJ·necllv and then. 
ns t hongh i I ,\\·as <111 nfl ("' I' 1 hm~~.drt. tnnwcl 
~llClcl en ly r·ou11d ;tiHl mon~cl ·1he empiy 
sh<•ll ~li11:h 1ly . \rhrll the "empty'' (lid 
1101 t·c•sponcl to this 1t-ea1ment in <lllY 
\\';1~·. t lw hc•r·nti I c·t·ah app;n·enily d<•c·i<l t•~l 
1o tnkc• :1 hi~ 1·i!-\k <liHl look im..;ide. YPt·Y 

c·an•fully. sc•:IJ·c·hing fe<>le1·s p1·ohed l'Oilncl 
t hr e·or·11c• r·s of I h<' nrw shell. to he with · 
dr·;t\\' 11 in h;t sic' fot· fc>;n of ~ome imn uin-

~"' 

:tt·y rnc•my in the• clc>plhR of the shell -(·oils. 
~('\'('11 linr<>s IIIC's(' il•ntnii,·r explonttionR 
wi1h I he• f<'<'IC'r·s " ·c•r·c• m;Hl<>. .\pp::tl'eldi.Y 
sn t isliPd r1ow ( h;l I IIH• c·o;lst WH~ <"lc•a r· 
11H• hc•r·mil l'illlge•cl alon~siflt' ihe enrpt~· 
sh<'ll nnd ll('o' flll fh" Jlr·oc·<•ss of <"hnno·inp· ~ ,- ~ ~ 

it s lr onH•. li s soft ah1lompn wa R hn Ri ily 
\\'i I hch;t \\' 11 fmm t hP ol1l slrpll nn<l c·a1·c•-

Ua r tlauus ar rosor. a h ermit 
c• r :t h ('UIIIIIIUJJl y bro u g ht UJI 

in trn n ·l s on the coast o f 
~t·w !'Iouth '\ Valc•s, T h (' 

s h t· ll is 7~ i n c ltes l o n g, 

fnllY <llHl slowly luse1·te<l into the ue.w 
holl~<', hn t <Il l ~,·a~ not well ~ ~"- hasty 
and pt·ec·ipitat<.' r~tt·eat W<ls made to the 
old honw. ~\ffpr · <1 JlC:l llS<' the rrab. cleci(]. 
i ~~ ~ t h;l t t he• hogPy was not 1·eal, began 
onc·t• mot·c• to pl'oht• t hC' fastnesse!'; of t iH' 
m•w shc.•ll. 'l'l1 inking th,rt the whole t·ig
Jllflt·ol r w:t s to ht> ~one tln·ougll again. 
J allo\\·c•d mY att<>ntion to wand~r for· 
" rn i11ult> ol'' so. " ' lr(ln next T looked 
the hr1·mit \\' ;ts. Nwonccd in its ne,w home. 
:rs. though it had h<'Pll t he1·e <1 \\'C.'ek a n<l 
I had m isst><l :;t•t•i Ill.! it. The only i hing 
to hr infc•n<•<l \\'as' tl"1t th(' final "flit" 
h:ul hN•n \ 'C' l'." 1·n pi d. ~\ few :::;lnugginp: 
11ron•mrnt s st>l 1lc>d 11H• lH'\\' hou~e {'Ol\1· 

f'OJ·1;rhly ;tnd llH• lrt-l'mit tnlh w;tlked off 
<lJIJiill'<'ntly thOJ·onghJ~· snti.· fi e d. 

< )rw \\'Ottld I l r ink I h;l t aft <'I' ~o 1·eePnt n 
J't'lll0\'<11 to a lW\\' slwll that thr hc1·mit 
c· 1·<1h c·cHIId r·t>ht x it s lron:-; (;' - hUntin~. hut 
app:u·c•nlly lh<' 1hon ght of its. fntnr<' 
ll E't>cl of n hig!l:<'l' ancl hdt<.•r hnnsl' ~o 
pr·c•ys upon its mind tha1 it honse-hmrt~ 

<1ll il~t• tinw. ~\ s Jll<'n tionecl <th<H'P . 0\11' 
lr <'1'111 it c·r·:r h " . '' s e·o 11 filw<l to tlw snwll 
t·od;: poo I :111 d ~oo 11, q 11 i i p n at lll'<lll ~-, c·;1J1H' 
;wr·oss it s old slt<'ll ;rs. it rno,·pcl ;1houl. 
I f sho\\·<·d no s ig11s ol' r·<'<'Oj.!llilion ;111d 
ill\'PstigniNI Ill(• possihililiC's of i1s for·JllPI ' 
lronsp just ns <':tt·C'fnlly ns. it hncl clOJH' its 
pr·<•s<'ll I sht•ll. ' I' ll <' 11.<'\\' honw l><•i ng t hP 
bt't fc·r· il cl<•c· id<•d fol' lite' sc•<·ontl 1 ir.ll <' to 
;1hnndo11 llH• find shPll. 

TIH• fr ·:r,\\'l<'l·s opt•J·;rtill !.!: off iht' c•o;r st 
o f X<•\\' ~ontlr \\·alt•s l11·ing· lrunclr·l·tl~ of 
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quitP htrgv Jtl•t·mit rt·nhs to 111(• sm·fn<·P 
i 11 t h<•i r· t t·;l wl:-; <tlld it i~ <Ill <lllllli-;i ng ~iglt t 
to Sl't' lltPm hangin;! :tttd hnmping :thou{ 
<·lum:-;ily 011 the ship's det"l\: ;t s fh<>y <h<tg 
t hPi t· q 11 it e lw<l , . .V ~hplly homt>s with tlwm. 
The• t·ommon tl·nwlt>d :-:p<'<"ies, /)onloii/IS 

ffi"I"OSOI" :I!ICI ( ' /i{)((llffl"ills Nfl'i.fjiJIIal/ll.'>,* <11"<' 
pt·oh:tbly the most sp<•t·l:t<"nl:n· ones l-: <.'PII 

on the> ~e"· :-4onth \\·alp:-: <·o<tsi. f01· iht•it· 
~ll"iking 1"l'd I'Olnnt·s nt·P mo~t plra~ing 
I o t lw eyE>. 

<>tt l";til"l,r shelfl-'t"l'd O<"<'<ttt hra<"ltes sn<·h 
a~ B:t lmol"nl in P01·t ,J :td;~on or ~('\' P tl · 
) I it<· n ('a<"h Jl('<tl· < :<·t..-i ngottg o11e <'<Ill s('<' 
anntlwr· <·omi<·;tl littl<• IH·t·mit c·r·<th <"<tllc•d 
f)ioqr•nr' ." r·11Nfos " ·hidt is \"('t·y mudt in 
nicl(•Jl(·p whl.'ll tlw t i<lr ;!<Ws Oll t. )Llll,\" 

of tiH•ut fanm1· tltr t·:tth<•t· t·onrHlc><l slt<'ll~ 
of 1lw sand ~mtil~. ancl :1~ Ill<• t·P1t·Paiing 
\\'<!\'(' S ("Olli"S 1 ltP ~lllJ<I Of" f h<• ])(';1<"11. tlw~· 
<tt"<' ttu<•ad he<l. ' l'lt('.Y <"ling :ts \\"t•ll n~ 1lt<'.Y 
("<111 10 111(' ~<lllfly hot f<Hll hut tltPi I' gTip 
i!-; or no :tnlil in lit<' !-;ltifting l-{;ll)(l <ltl<l 
t h<'il· J"OlltHl(>d siH•ll~ go howlin~ <low11 

* SN· i llu~l ra ti on on fl"o n t 1"0\' <· r·. 

" 

In Ou· I'< IIJtanter llt n nth s 
llllrill l-:" I n\\ I'< Jtrin l-:" t ieh•,.. Ulll' 
c•:• n ~t~nt-.r:t ll'4 find S JH't'i
llH"Il" <1f tht• h c rr11i t (•ruh. 
E u tlll i-:"Uru:o; :-;in nntu:-;. C ra 1J 
a utl ,.. ht•ll 1<1/!:t>l b cr art• C\\ <1 

int'ltt•,.. 10 111-:" or lc.s.s. 

i ltl' :-;lope ,wit lt lit<' ln ~t of the w;wc. 
(~11i c·kly <H; possihlt• 1ltc,r dig in1o the ~and 
:q . .!·:titt 1o aroW <·:tpim·c. 

' l'lt<' two t·ommo11e:-:t ltt•nnit crabs of tlw 
o<·ea 11 r·o("ky t·pefs n<:';tt· ~y<hH'.Y <ll'e E u fW · 
.r; 11 r u .... si nu at us " ·lt it h f <UH: ies 'l'u rh an 
~h<> lls ;1~ honws <lll<l I he Yen- mneh 
~m:lll<•r· ont'. F: 11 fJII.f/11 rus /a(·f•rto.-;u..,) wh idt 
o<·<·m·s in h ntHll"e<ls tiiHlet· honldrr~ JH' n r· 
lo\\·-\\·ni<:>I· mnrk. Tilt>~<· la1tet· HI'<' ''PI",\' 

tlltlllPt·m ts in :'\oq•mlwr· :tnd !";nhsrcl\Wlll 
Hll tnllH' t· 11HHt1 h:-~. ' I'll<• sh<•ll:;; t hey l"ll\'0111" 

an• mo~tly ihP sntall K c>lp Shells. lH'I"i · 
" ·inkles <ltHl tht' likt•. ' l' lw <l<"tompattying 
illn:-;lt·:ltion will <'Otl\"(',\" ROJIW idea of tht• 
nttmhrt·s of h ennii rntbs whi('h may hP 
~<'<' 11 ltrHlet· mw t·o<·k. Pt·;H·tirnlly all till' 
sh('lls in the phot ogya ph house lwnn it 
na h~ h 11 1 Ill o:-; t of t h <' Ill ha Ye rrhC'a t <'<l 
into 1h<>ii· s lwll:-; . • \ fpw nmy hC' ~<'Pll 
pok i11~ 1 hei1· ltC'<Hl~ o1 tl of ihei1· homN~ . 
' I' ll<•:-;(• l<lfipt· <lt'C' n 11 / ·711/)fl.fJIO'lf-'1 lar('dOs/1.~ 
<tn d tiH'i r· :-;i?:<' mny lw ('S( irnntecl hy <·om
JI<tr·ing lhet11 " · ith lh<• tltt·('<~pt>tH"C' in ihr 
("OI "IH'I" of thr pi<'f Ill"('. 
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. \no1het· <'OllllllOH hermit (•1·nh of ihe 
rod;y ('O<l~t is PoqurisfPs squa m os us, 
wh ic·h 11SIIt1lly bOI'J'O\\'S a rrent Shell fOl' 

it~ lwus<•. I ts IPg~ 11<'<11· a <·h;:u·a('tei·iRtie 
hait·,r 1'1·ing<• ;llong on<• ('(lgt> .whi('ll iR pnle 
bt'0\\'11 in ('010\11'. rl'ltp lllHll?l'lyiJI~ RlWlJ 

of tltr llipp<'t' l irnlJs is pinki~b <111<1 t lH' 
spilws ;u·<' m;td<lCI' ·hl'o\\'n. .\1 tenlating 
band~ ol' h1·ow11 nn<l \\'hite <He ~N·n on 
~OllW Of(()(' fC'C'l€' 1'R ;)tl<l lllOIIlh pad~. 

'l'hesr :11·t• only <I fe"' of i he Jn<ln~· 
lwrmit <·r·nhs \\' lti('h c·nn he C'o1lerted on 
thr R<';Hd iOJ'<'~ nrnt· Sydrwy. fm· they occ·nt· 

lud~·rH~·a Ch houlders o n the 
rot•k~· st.•:t s h ore hUlHlreds of 
h~·rtui t crnbs. E uJI:t l-{urus 
l :u•t• rCu~<ns tnn y h e seen 
~<c·uCtl inl-{ allltu t. 'l' h e two 
hu·~· t· 'f ' urh:tn S h t• lls (tot• 
middle> n nd left micldl c) nrt• 
Ot•c•uJti c d h y Entla~:urus 
si uuutus and this illus 
frah•~< th e cliO'ere n t•e in size 
ht•t " ' t•en t h e t n ·o SJtecies . 

in the dC'PJ>P l' w;.\((lt·s of the h<ll'bour Ol' 
<lln ong 1·oC'I\:s n nd C'\'C'n on the wide tidal 
finis of nnrd n tHl ~<lll<l which or<:ur in 
i lw upp<'t· n•<tc-IH's of 1 he eoastal inlet!'. 
I I is i nl (H>:-isihl<' io <leal with an:~ but the 
<·o mntonC' t' HJl<'<'lt's in nn m·tkle of thi!\ 
iyp<' ;m<l in ('OJHH'<JlH'JH·e of this t he l'eaclet 
mn~· <'<t~-<i ly <'Oill(l <l<'l'OR!'; a peeies not 
llH'niionNI <tl all lH'H'. All het·mit Cl'ah. 
will , ltowC\' ('t·, r·c•pny ob.·e1·n1tiou, for all 
diRplny c·omic·;ll <lld i('s if yon ,watch them 
lOJtg' t'JlOIIgh. . 

I nn1 ind<'hl<•tl to )ft·. <L Dinstec1 for the 
ti IIC'pi('(·<•. 
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Some Butterflies of Australia and the 
Pacific 

The Swallowtails-VI. 
By A. MUSGRAVE 

W E tou<:hHh' this st•J·ics of art ic·lrs 
on thP Nwnllowt ;\ i L Bni tedlies of 
_\ustntlia ;tnd the Pi!<:ifi('. with 

t ht• /ntl/an·i -gt·otl p. lht- ntrwarr•us-grou p 
;tlld 1 hl' ( :t•nns ('rr·N:·dfio. .\t tltC' l'll<l of 
tltt• <ll'ti(']p \\· ill h<" f01111d <I sc-heme of 
d;tssili(';\lion of tht> l•';ttllily l';1pilionidnt•, 
showing- lht' ~t'qiH'Il('l' of the gl'oup~ within 
lht• f;unily. Thi~ :-;hould t'll<thlr the stwl t>nt 
to llllllt•t·sl<tnd at a ~l:tn n• lht• method ihnl 
hn:-: ln•Pn adopt<:'rl t lit·oughout 1 he sf!t·ips_ 

Trn:: \Y.u. r. .\C ~: I GHOt;P. 

TIH• membC'J·s of this gt·oup are hl<t<·k· 
b r·o wn fonns ,.e1·y si 111 i I <lJ· i 11 ;1 p]W:ll·a tu·t• 
and t·t•stt·it-tpcl f01· tli<• most p:n·t 1o thl' 
:\t•,w <:nine;\ n·~ion. 

\\"allat•t•'s ""<tliH\\ fail . l':tltiliu " ' :tlla<·t.•i 
ruhrH-.i~ ll :d UI', ft'UIII ll:tf .i:tll, \\'i11~ t''Jt:IIISl', 

:t iuc·ht·'· 

\Vall:H·r':-; ~wallow! ;I it. f>u JJil io wallfH·I' i 
liPwilson, oc·c·u1·s in th<• .\t·u f slan<ls, 
\\'n i~PII und :\t>w <: 11 i 11<'<1, SJH'<·inwns hri llg' 
i11 fhp :\lnsC'um ('Oll<'<'liott from thP .\I'll 

Jslnuds ;md tit<' ) I t. L:lmiu~ton District , 
J 1;\ ]'UH. rl'h<' \\"i ng:-; ;t l't' hl:td:- -ht·0\\' 11 wi I 1J 
<l si lkt•Jl shee11. J 11 t l~t• f'ot ·t~\\· i llg' n gn•e11 

sf l·t•<tk o<:<·nr~ <11 tilt> hnsp of t he ('(Ill and 
sonJP small spots lit> hP.n>lld this. a meclian 
h:u1d of :.n·eyi~h -gTe<'n ~pots <'X tends 1 ht' 
IP11gth of the wing-. 'J'h<• hind.wing has 
t lw h;ts<Jl h:t lf of t ht• wing ~t·C':rish -hl'own 
on the nppPr~·d<lP. t ht• llll<let·xide iR pnlet· 
with <l gJ·e,,·ish «illl. (owanls lhe bn~e with 
:t gt·N'n at·ra neat· l hr <'O.· tnl honl er. Tn 
I,,;. lypi<·Hl trall<f('f'i I l1 c yell ow-gr een ;u·pn 
O<'C'l lpi t>s almost h<111' I 11<' c·C'll and <'Xit>ncls 
lll'yoml tl1e H'<l and hh1<·k Hpot. nea ,. I ht> 
roslnl m:ng-il1. ):o l'l'll spot is preHcnt 
IH'<ll' iiH' <"thdotHin:tl m;u-giu. A nu·i<.>t~
ot· sul>speC'ie~. /'. /Ctllfa('(' i rubro.·i,q11atw~ 
Hothsdtild, o<·tnrs in till' X01·th :Uolnc:c-as 
:lllll spec-inwn:-; nt·<• in th<' )lu.·eum collet· 
tion from ilw hdn 1Hl of Bnt.inn. Tn thi: 
f'o1·m on the nn<l<'rsiclp of the ltind wing n 
l'('d ~pot i~ PI'Pt'<'nt ))pfol'e lhe ~1htlomina l 
lll;t t·g-i ll ( <lOL'SIIlll) . 

Bt·o\\'11·~ H\\·al l o\\'t;lil, J>. 1JrO'IV11i <l od-
111 :111 <liHl Hal\'in. t·nlh•tl :tftet· it}; mis ion
<11',\" ·('ollP<·I Ol', i ht• H<•,·. < h•ol'ge Bl'own. is 
found in ~<~w Hl'itnin. 'l'he median hand 
of t h<~ fot·ewing is ll<li'I'O,\\- in thiR form 

llr•n•·u•,.. S \\ : lllu\\ fail. I':1Jtilict bron·ui . frun1 
ll o·rhl·r(shuht·. ' '' " llrilaiu . '\"inp: t'Xfi:IIIM~ 

;( iltt• h t•-.. 
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and t he g1·een eo si al spot on the under
side of the hiudwiug divided in the 
middle; a 1·ed s pot plated neat the costal 
,·e in, the gH~en spot in the cell Ye1·y ::;m:;tll. 
rrwo 1·ed ~pOtR are Situated between the 
tell and ilte abdominal margin (dorsum) . 

J>. 71 ic·etoo 11 :\la thew fJ-om the Solomon 
Is lands J'eHembleF; the fm·me1·, but the 
med inn bun d of the fo1·ewi ng i. · ln·oader 
ihan in P. brow11 i, and lhnt·owc1· than in 
]J. wa!lacri. 

P : 111 i liH h i t•t•laun fru 111 llu n~aitn' il l t•, ~ulunHIII 
l!<l:ttuls. ''' in~ t' .'\'ll :t n st•, :{ itH• h t•s. 

rJ' IJc ('OSi<ll spot Oil il1e 11ppe1·side of t it(' 
hiuc1wiug is nlmo:-:.i t~hsent 011 the lllHl «;>J·· 
side tl1e g•·ee11 ('osi al spot <' :dC'JHl!-i f'1·om 
the c·o.·ta l ma1·~in to thr <"ell onl~ <111<1 i:-:. 
maqri.nNl l>y a m·ed sheak. Xo g l'een a1·en 
o<·(·u1·s be.roud the 1·ed st1·eak s uch HR we 
find in i he ot he•· form~. 'l'wo r ed spoi s 
<11'<' JH'esent h<-'l wef'n tile tell and the 
a l>dominal m a •·gin. 

T1n; JL\<'AH~:n; G norP. 
ln thi :-; group ihE' m emhc1·H of \rhkh 

m i m it t he D ::l naid hnttediies , the b ;:l!-;;11 

<·olom· of ih <• wing:-; is white OJ' g•·eeni:-:.h 
while the re in~ ell'<' striped ,wit h bln('k, 
1h<' kJ><H·es he( \\'Ct'n i.he ligllt·<·olonre<l 
!': lJ·ipes (as in Dauaus ) 01· the sp;lte

s t •·i pes and t hr Yeiu-stri pc.· al'e wanting 
( thosp I'OJ·m k whith mimic TBnploe<Hl) . 
'l' hr 11 nd e t·~m d'a et• of the hi ]I(] wing 1 a <:kk 
l'(-' <1 or ~· <>l1ow mn J'ks though an <lnnl kpot 
may be p1·cscnt. The g-1·onp inr lndeH two 
sl! hgT Ollp:-; ( 1 ) lhe !Jllidia .'i r·ml>gt·oup in 
wllid1 i hP onl.'' J·e ,n·e!'en iati,·e, P. pltidias 

Ohel'th i:ir , f1·om .. \uti<Ull llak th e 11 iudwing 
tailed and ( ~ ) t he JIICUXJ1'eus s n bgrouv, 
typi ti ed by J>. mac·a n >u:s Godart from Java 
in whic:h the hi ll{lw ing is hlille.·s. Eleven 
s pec ies <ne induded in th is h1st s11 hgl'oup, 
and of 1hekc. f> . tlu,~;le \Vallace. and its 
fonr colour t'on nH occ11 t· in Xew Guinea 
'Yaigcn (IJHl Bi <:1k I sland. ':Phc othe{ 
~pe<:ics <ll'e <l iRtJ'ibuted throughout the 
East l ndie~. In J>. tlwle the abdomen is 
without a l>lack rn('dian line on the nnder
side and ihe ('ell of thr hindwing i.· \'CTJ 
m1.now. The :-; p edeg is ext1·eme1~· val'iable 
<111d specimen~ do 11ot R<:'em to he l'epre· 
~ente<l i 11 the ) l nRrmn <.:olledion. 

rrTIE UE~t:H ('HES.' l])A. 

In the genns ere:-;sidct (= Euryc·u.·) WC 

h ave the l<lSt t epreRent<l t ive of t h e f'<1mily 
l'<lpilioll i(hl e. rl'l!e HW<1ll OWtaiJR Of thiS 
gennl-' h<HC n huger hns;.ll cell, dilfe1·ent 
antt~llllH<' , tht:> hmne1·<1l Yeinlct of the hind· 
willg' <.:m·yed to\\·;u<l;.; 1he h<lse (not a,way 
f1·om i t n ~ in Papi/io ) . 

'l' h t• H iA' G r <'!l Ny, C T(•ssida (•ress ill!l. Jn a le 
t•X:IIIIJ•l e f r otn illua ( llanks) l s l:nul . Torrc:< 
S lrai t. '\Vi llA' t'XJI:tns••. a buu t :{.: i n d te:<. 

Tlw trnu Rp<u·en l-winged Or e.c; l-iidu cres· 
sidu. Fnbrh·iu.<.; ( = rJury<·us ('J'('ssida ) . t he 
Big Cfl·easy, is ll·ep l·P~('lli (' d i llron ghont its 
l'<lllge hy tllJ·<·c suhRJH'(·i("'H. 'I'h0 t~·pical 
snbHpN·i<•s. c'J'(' :-;sida, wn s <l lll Oll!-! ihosc 
iHsecls <·aplnl·Pd by ilw mli1ll'alil':t~ of 
( 'a pi'<lill ( 'ook'H p:-ll'i.Y wh<' Jl i h <' /J IId f'(II'OIIr 

\nts being- r c pai1·P<l nl t he sit<' of the 
fu1 UJ·c < 'ook·t own, nod h (~tH'<'ns1.111d. 
dm·ing .Tnup i o .A HgnRt. 1770. Ti H l ':lllg'l~ 
i k 1'1·om t'<tpt' Yol"l~ to th e Hi<·hlltollcl Hi,·Cl', 
Xrw ~ouilt 'YHle~ . 1h011~h <'X<llnpiN> han~ 
lwen te~keu a:-:. far kOnih Cl !-\ Rydney. 
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'I'll<.• ru;tit' h;~s tltr lorewiu~ transparent 
\\ilh two hl<1d~ spots. «1 lcu·~e one in t he 
<·t>ll and a smalh•r OlH' at lht> <tpieal <>n<l; 
ihe hhHl.\\· in~ h<ls lht• nppt-r· sm·f;H·e hl nek 
with a st•r·it•s of while ~pots recalling 
those of 1'. JWiydurus, <•x.l<.'n<ling ;t<·r·oss 
tlH' wing ;llld ;m outer 1'0\\' of n•d spots. 
'l'h<' mHit•f·sidP t·esemhles t IH' UJ>JH'rsid<'. 
'l'IH• fenwlt- h;ts '' 1·uhh<.>d <lppearante in 
spt•eim<' lls r<lllgh t 011 t h<• Wtnl:!;, and 

'l' h t· lli J.: ( <rt •a s). C n ·,..sid a t• n •ss ida. femah• 
t•x:ttnpl t• fruru U:an ks l s l:tn41. ' l' ut•rt•s S trni( . 

'\\'in).: I' XJI:t n se. ahuu t ::;: indtt»<. 

n •semhlps th<• male. the transpar·enl 
n;tllll·e or tlw wings lwiug e\·en mor·e 
warke<l only :1 few l-<t<tll•s being pte~ent, 
pm·tienh1rly on the nwt·gin of the hind
wing: the spots on I lw llll<lei·~iclc '' r·<' 
pi11ki!')h .• \ccunling to th<' late H. l1lldgt' 1 

when the femal<' first t>lltrr·ges from i he 
pupa it is ''J·eallJ ,·et·y ptrl ty and exhibits 
a bl'ight yc>llow 1·adian<:e such a j$: !';e€.'11 

in .·omc <lannicl bnttel'flie. from :New 
Uuinea <llHI <·ontigllOns ishtnch.;''. 'l'hc 
1 i fe -hi~t01-y hns been t.lest t·i bed by Tl l idge. 
;nHl also <l<>st l'i bed mHl fi~m·ecl by D t·. 

\\'aterhousc in h i~ hook, lr!Htf Hutterfly 
ix 1'/tat? I n ihe H rish<tne district t he 
l<n·,·ae, ;H·<·ot·ding to llli dge. feed o n a 
smnll t r·a i I i ng- ..: I ri.r.;tol<wfl ia) t hus rel::iemb· 
ling t he fo r·ms of P. polydorus <1 11d the 
Bil·d ~wing hn t tedties. 

CLASSIFI CATION OF FAMILY 
PAPILIONIDAE.: 

A. A rn :-;Tor.O<' Ill.\ P .\ pr r. ros. 

Birdwing~. Genera: Otnithoptera- Rdtoen· 
bNg io-'1' rogo 11 01Jtera- 1'ro ides. 

Swallowtails. Genus Papitio: nox group, 
latrei llri group, coou group, *lwctor group. 

B. Fr.CTED P .\1'1 LTOS. 

1. Jfimics ot Dcmaicls. 
A gestor g roup, clytia group, castor g roup, 

*larJlai~ei g roup, *anati'tts group. 

2. S olt·lllilll eli<- torms and mimic·s of Jlristo
locllia PaJ)ilios. 

lkmoleus group, ll elemu> g roup, polytes g roup, 
*a egeus group, *m emnon group, bootes 
gr·oup. 

3. Gloss-Papilios. 
Paris gro ul), palinurus gro up, *pera11 tllus 

group. •ulysses group. 

c. KI'fE SW .\1.1.0\\'T.\H.S. 

* A.ntipl!ates group, payeni group. • co!lnts 
group, *'' llryz>ylus group, * wallacei group, 
*macareus group (pllidias subgroup, 
111 a r·<o·e tts subgroup) . 

Gr·::'\t;S Cnr·:ssrn.\. 

• Contain~ r cpresentati ,·cs in J\ustralia o r the 
Pac ific lslnnd~ and which arc l· ite d in the pre!;ent 
series oC articles. 

1 Illidgc. H .: Brisbane Buttel'flics of t he Family 
!'_?-Pilionicht~\ !:-;cries Ill, Q'lan(t ~>tat.. G. J 92 •. 
i):J - 58, pi. Ill. 
~Based c·hidly upon that of Dr. K. Jot·dan. in 

A. Seitz. MacJ·ole1J·idoptent Of the 'Wo1·ld. l"auna 
Tndo-Aus tralica. V o l. IX (1 908 ·10). 
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How Fossils Speak to Man 
By H. 0 . F LETCH ER 

A J' l•: HI OD or lim<' equal lo thHt wJJi<.:h 
hn ~ p<t~~Pd ~ i nee 1h(' hi t·1 h of i he 
planel upon whith we 1h·e 1s 

heyoud eompt·(\IH'lHdon ; jt il' so nl!~t that 
it tan no1 I)(' ,. i~ttalized. 

'rJlP ;tg<' Of j he eaJ't lt hclS been deier
minc~d h.r a s ut·<• method or computing 
llw <\111011111 or 111'<11lilllll lead in eel'tnin 
1·;HI io-at1 irP 111 itH' r·a 1~. 'l'hese minrral~ 
<ll·c fomHI in igneou~ rod~s of all geo
logi<·<ll pct·iods <llHl it is th<'r·efor·e possihlp 
to ("0111p111<' tlw lime clnr·ation or <>adl 
per·io<l. Tht• gl";tnd tot<1l is th <> time 
inlet·,·nl si H<·P 1hr ,·rt·Y hE'<) i nniu•r of the . ~ ~ 

t'ill"lh nnd it i~ estimal<'fl at approxi
mntt•ly l AOO million .n•ars. 

This nwthod of clPiet·mining gPologic;tl 
iilll<' i ~ cl<"<"<'JII<'d with r<>t·y few J·rseJ·
,·;tt io111-; hy l<•<tding s<·irniis1R atHl it <·nn 
ilter·p fot·p h<• s;t f<•ly ;tsstuned by iht> lcly
mml t h;l t t h<' fign t·rs n t·<> by no mea ns dne 
to lt;lllll <·inalions 01· lo nn rx<:eptionally 
:w( in• o1· fp1·l ilp im;1ginaiion. 

Of tit(' l' l10l"J1l0l1S <liiiOllllt or time wllith 
h;u-; pct l-il-ied s i 11n• the ineeption of the 
e;u·lll ' '<'J·y I it t ic• if.l k110wn t·eg-~udiug the 
1iJ·!:;1 700 111 i 11 ion y<.'a t·H. 'rlt is periofl one 
<·nn ~<'<' i s <'qual lo about h;1lf of geological 
1 i me <l nd is t·<'fC ITE'cl to ns Al·tlla ean 1 ime. 

~\11 lltn l i1-; kllO\\·n, ot rathet tonjee-
1nrc•d, is t h;t t fot· i hp fir~t .)00 mil I ion 
yent·s o1· so t lH>re wn s 110 life of anY 

idn<l 011 t ltt> Pn t·th. ~\lt houg-h the1·e i~ n~ 
dit·<'et fo:-;~ il c\"i<lence 1o !-;llpport 1hr 
:ts!-:nmpt ion that the "l><l\\·n of Life .. w;ls 
d111·inl!. tltc• PJ·otrJ·ozoi e P et·iod . thet·e 
n•11taiw-• liltl<' <lm1ht in ibe mind~ of 
scientists thnl lhix " ·as the tn~e. 'l'hp 
d<IYS dnt·inu (hp hpo jnuin n· Of lift> <111<1 (Ol" . ~ ~ :-
milliOIIH of yPn1·x nftpr,w;u·ds m·e more 
o1· l<'l'ls elon <l <•<l in oh~cn1·ity. 

'rh<' <':1rt h i 11 .\ r·<-ll<l eozo ic <lJHl Proi ero
zoi<· t i IIH'x. tlt r-sr l-!<'ologienl periodH ron
Atituting thp . \tTllnPnn E1·n. " ·as subjected 
i o ~h:1 t t c•t·i11g d~elng<'!-; or g1·<•nt ma~nitn cl<'. 

\ rt•sjur•aliu n u f a ,.:: i :ud l~ nr~- Jl h'rid. Ph·ry,_:;uj n s. \\ h it'11 dt••t•l utH•tl ,.::rt•a • .'< izt' iu Sihrrian 
,,·as. ' l ' l u·,..l· arlhrupu d s ,.:;rt•w •u :l lt•n).:.'j h ul' j (' ll ft•t•j :11111 •~•·re· Jlnss i hl ~ t·arllh·oruu>'. 

(Pho t og raph ("O llrl<•!< y Buffalo :\lu s ; •Ut ll o f f'dc·ru·e.) 
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'l 'his rt•Jnarlia hlt• t·ru~ i :tt •t_•au . 
lh~· ll u r Sl'ShtH' Crah. t.illllllus. 
is prat•lit•a ll ~· a "li\' ill~ f ussil" . 
' l ' h t• foss ilizt•d rt' lllains of i t s 
:HH't'sior" h :n t • h t.'l' ll l'u u11tl i n 
ro~·ks o f ( ' :uuhrian a :.:·•· w h it· h 
Wt'rl' laitl d uwu 7UH.tHlCl,U0() 

t Pholo l'Olll't t> s~· .\ llll·ri<-an 
;\(\l !:' t'll lll o f :'\alund rlis!oJ·y.) 

\11 an t• t•.-.tu r uf i ht• li' i11~ 
Jl o r-. , ·s iHH' (' rail, Li111ulu s, i s 
}' rt·stw i l·h ia. ft>tlllfl i ll l' tH·l•s uf 

( 'arhunih•ru~ as a~t.·. 

\\'oJ'l d-\\'idt• uplte;J\';tls dtlt' to ,·ok;llt ic 
oJtl httt·~is \\'PI'(' of fJ·t>qll<'lli ;ltltl lollg
dlll';( I ion n 1111 I h<· out pu11t·ings of mol ten 
l;n·as h;l\' l' llP\' t'l' si Jl(·p hPl'll C'lf JJ;lllt~ cl i 11 

~l'o l o!!it·n I 11 i ~to J ·Y. <; J·<';l t i!!IIPous i n t 1'11 · 

~ion:.; . slo\\· ly n 1 !'. l ht>ir \r;Jy' 1 h1·ough lit<' 
solid J'ol'ks of t lw e;n·th's nust <111d 
f01·nwd < 'X(Pll~i ,·p ~J J J'I';t(·e ot Jtc·mp~. 

'J'It(• <'ffp(·j of ;JII lht•S(' di:-;iJIJ'h;Jil('('s 011 

the· .\ JTh<tt'OIWit· J·od;:s \\';J:-; li:IIIIJ·;llly ;J 
\(•J·y lll<Jt·kt•d OJJ('. SJrbjed<'<l io gi'C<It 
llt•;t{ nud p1·vssJll't' ihPy \\'C' I'l~ for tlw most 
pn1·t J·pnyst;ll l izNl ;UHI in ~-; t t·JH'llll't' \\'('J't' 
t'Oill piPl<•]y <·IJ<lllgt•tl. ' J' ]J p st•d illl<'lll ;u·y 
J·od:s \\' i'l't' Ill<' }..!.I'(';Jlt·~t :-<t Jil<•n •J·s <llld n:-< 
:t J·c•:-:ult nlmos( · nil lilt• fossil lifr wh i ch 
1111Jst hn ,.<, 1><'<'11 p!'t'st•rred in lllr l;J l<'r 
l' t·of<•J·ozoit· J'OI'ks \\';1S tl<•s(J·o~·l'd. 

TlH• c-Iost• of till' l'J·oi c J·ozoic !-law tl1 c 
lwo i 1111 i 11" or i hv 1 'a l;tpnzoi<· Et·il <111(1 iWP no:· s<'<' ~'\' fl;ll<> d in I ltt' roc·ks <1 \\'PI I rsh1 h· 
I ish<•d 111i1J' i Ill' fn 1111:1 of :1 \' <lJ·iC'i~' of for·ms 
1111tl pJ·olilic' in IIIJ JniH'J·s of' iJHliritlnals. 

TII P slm·y t·on ,· e~·('d hy Ill(• fO~!-:iil~ of 
llit•s(• <';lt·Jy d;ly:-< ;llHl o f l;lleJ· g-<•o logit';ll 
JH'J·iods h:1s Jllctcll' it possil1l!' lo t·omponu<l 
il g('ologi1·;JI h i:-;1 ory o l' t h(' t•;Jrt 11 ;tlmo~l 
<lS ('0111pl!•((' il ud I'(' I i<JII]p illltl <lH {'O illjli'P· 

lwnsir!' :lH tlw ltisloJ·y of P<tst ltlllll<lll 
l'i\·ilizniion. 

Tit<' ,.<•t·y oltl(•st l'O\'ks of lilt• Pn I;H•o;~,oil' 
t•t·;t nn• t l tosp of l ltt • ( 'a11tln·i;J11 gt•ologica l 
JH'J·iotl <llHl i11 i ht'lll ;lJ·(• found t ht• tiJ·st 
d!•fiJiilP l' !'I'O J'd~ of ;lJJ(·icnt lift•. 11 l'<llltlof 
l>e <·onl·Pclt•d tlt;ll lift• IH•g·an in tliP ( 'nm
ln·i;llJ S('as :tS I lJp ('Oill)ll<•xi (y of' sf l'llf'( 111'(' 

;lltcl I ht• spt•<"i;J I iza t i on ntt n i ll<'tl by t ltt> 
ll\<111,\' dilfC' I'(' Il l l_rp<·~ of <lllilll;Jls i s H(l'Oilg 
P\' itlt•llt·t• ;t~;t in st this nssumption. Tilt> 
;lJJimal kiu}..!.tlom lwd nlJ·p;uh ~nin<'<l :1 
!inn fooihoid on lif1• :11H1 ;Il l. tl{<' incliC';l· 
t ion~ point <·ollri nt· i ngl~· to " long 
. \JTit:ll'<\11 hist ory. 1 ·~,-olntion;ll C'llclltgP iH 
;11\r;t~·s, or at l!'ns1 !!PII<'ndlY. ill 111<• 
diJ·pction of ilt!'l'!';1sPd. ~tJ·lH·I.nnll ('OJll · 

pl<•xiiy <111<1 litis f'P:dlt l'<' is ohYiow:; not 
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' l ' h•· ,.,.; l• ••l '''' ll h a iHtiHtl "' " ''"" 
,..ta rt •·•l n u l :l'• .. rrai~-:"hl t ' tiiH"
-< h U(II'tl .-.. ht• ll -< in Jlal :tt•uznit• 
s._.a:-.. ~•Hut• fnrtu"" 'i tuil ar tu 
H rth nt•f•ra" allal n t•t l a lt•nj.:'t h 

" r r " ,. n r ) r ,. , ... 

~ilnrian trilt)hih·"'· l •:ut•riunrn,.., l'nuntl in fht• Ya"'"' tlistrh•C. ' l' hr 
.iHinb 011' HH· tlur,..al "' hit• ltl wt•rt• llt· ,ihlt• anti f ht• htHii ('"' w r r l' 

(':tJiahl l! ul' h t!htlo:' ru llt•tl 1111 a "' a nat•a u "' uf tlrut et·tiun • 

on I\' i 11 Olll' h11 I Ill <I 11 \' ('a mhdan <tnim;ll 
g-t·o.np~. Eq•n tho11g-l; the fossil temaiu!; 
of th<•it· ntH·t•stol·~ ltan.· been lost fol' all 
t ill tl' I ht•t·t• is no <lonht that life did exi!-\t 
on t h<.• l';lt·l h in J' J·<.'- ( 'nmhrinn timl':-:. 

I r i I \\'('I'C po~sihle to ( l'tlllSfer Olll'~t>lrt'l' 
llt;\gi<'nlly ha l'k io ( 'amh!'inll <.layH. <1 
q 11 ic·k su r·,·<' Y of t hp l';ll·t h ft·om one of OUI' 

newl'n11gl<'<l. ".i<' l .. 'ph11ws would rert><tl <lll 

nsppd <'11 t i r·<'ly cl i l'f<•r·<•nt from that. of 
I odn~· . I n t hp fi r·st plat'<.' i lw <li:·d l'ihntton 
of l:111d ;t lld ~(';t \\';IS Jl(l( hj 11g' ] iJ\:(' thelt 
\\' (' ~('(' 011 t hp Il l <I p or thr wol'id tod<l,f. 
'l ' h<> .\usl r·alinn t·ontiJH' lll. for ('sample. 
\\' <1~ ltol lH';tt·lr ns lan!'P n~ WC' know it, fl~ 
tllp wlloh• o.f 11H• ·<'nsi<'J'n thirrl wns 
missing. I t m us( ll:t ,.<, ht'<'ll a ~~ r;tnl!e 
\\'ot·ld, as I lt<• l:tncl " ' <IS <·ompo~Pd of bare 
J'<H·J.: with no n'l-:'<'1 n t icm ;ln<l I !Jt•t·P Wt'f'(' no 
h1nd animals of nnr kiud .• \ i1· hrt>nthin~ 
<·t·t•alu l·t•s ;ln d l;trtc l. pl;~n(s dicl not ht'!.!'in 
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1 o dt•\ Plop fo 1· n t lt•nxt anotht>1· ft•\\ 
hutult·vtl 111 i 11 ion ~·ea t·x. 

111 tht• (';Jmhriall spas, howt•n•r·. \\1' 

\\OUid lind <tll inlt>t·t•xtinu f:ttlna lht• 
ll ll' II JI>l' I'S of 1\\'hi('(J \\'t'l'l' ((~lJl·i~hin o: ollld 

I"> 

itH·J·(•;t:·dllg ill lllllllh<·l·s lllllil IIH·Y rormt•d . . 
\' :1'-t swa l'llllllg honh•s. 

.\ l<tq.!.<' pn1·1 of thi~ Lt\111;1 \\';1:-; pl·olitit
ill a s<>;t "Id rh at t ht• Jll't'Sl'lll timl' would 
vo\ l't· a htt·gp pat·( of t IH· );01·1 ht'l'll 
'1\•J·t·itot·y. <llld with ;Ill t>:\ll'llsioll illl·ollgll 
l'('ll I I'; I( • \liS( 1·:11 in ;l(•III:J(Jy r·:tll)!t'd fr·om 
I ht• <'.:\ ist i 11g 11<>1' I ht>tlt :1 11d sou t lwr11 t·onsts. 
'I'IH· lnnd to tilt' t';\sl did uot P:\ist in tho:e 
day:-:. th<• "<•dinH•nts whil'lt huilt it ttp 
hl'ill 11 l;tid dOWll Ill l:lit'l' u•noJo.ri<·,·tl :-. ~"- ~ 

(H'riocls. 

TIH' tlolllill:tnl gr·onp of :tllimals in th{' 
< 'e~mhr·ian '-'l':t~ "·a~ th<• t J·ilohites au<l in 
this ;n·ti<·h• it is propospd to deal mor·t• 
\\ith tllt•s(• 1'1"('<11\ll'l'~ than willt lhl'ir· 
<'OIIl<'lll)IOI':II·ips. Our· knowlt•dgt• is gairH•d 
l':\clllsin·ly frmn <l s( ud,\· or thcit· fossil 
l'l'lll<lins ;tnd ;lltbougll ittltnol'tnlizPcl ill 
st otl(' 1 hry ro11 ,.('." :t story of alnwst lilt · 
IH•I iP\' ;1 b((' i 111 <'I'('S( ;t nd f<l:-ici 11;1 1 io11. 

TIH• t t·ilohi (ps c·onst it utp a gmup of 
<·:..titH'l lll<ll'illP <lllimnls :1nd <lrt' r<'latPd 
to tit(' -.;lock of IIH• pn'sl'lll ·dny ('l·usi:H·P;l. 
Tltr.'· m:t~· t llt'l'<'l'ot·p hp c·onsidPJ'('Il ns 
111·im it h (' c·J·u:-;1 ;tn•a ns <1 11d c·:11t IH• c·l;timPcl 
l,y lltt' 1 iYill~ loh~trrs. c·1·;thx nnd p1·;t wn:-; 
:I'- dist;tlll l't•latiY('s. );o( mnn~· famili"s 
c·;111 11·nc·p !lt('it· gE'nc•;tlogy h;1c·k lOO 
milli011 _Y<';lJ·s ;)S l'<lll lltt'S(' pnJ.II:th(t' 
rl1•n iz<'m: of oUt' prt's<•tll ·day s(':ts ;Ill! I 
('S( IIH t·i('s. 

TI·ilohitc•s J·angPfl in lc•ng-tlt 1'1·otll ont· 
inl'lt to slightly 11101·e th:1n (\\'o fpc•L 'l'ltc•y 
\\<•t·<• c·o\c•r·c•cl o1· pl·Oic•c·tc•cl 011 tht· clo1·snl 
s 11 1· f<H·c• hy ; 1 11 ;t rc1 c· 1·11 sI o t· c·;Jr·;t pn c·c •. 
whic·h is l'<'ntlily pr<>s<'l'\"Pd in tlw fossil 
shtir, HI I Cl ns n 1·c·slll t t I1Pi 1· r·pmn ins :n·c• 
<'nsily J·pc·ogni:wcl. 'I'll<' upppr· stl!·fnc·c• of 
the• hod~' <•.:-..hihi(R a \\' Pll -ciPfiiH'd di\isio11 
into 1h1·rc· lmt!!ilnflinnl sc•dion:-- f1·om 
\\ lt idt 1 he• JJ:tllW of i ltC' ('In ss T1·i lobi t a is 
flc· r· i,·Nl. ' l'ltc• IICHh is nl:-..o di,·idt>cl t l'illl" 
\('J·Hely into lht·~<' fh•fittilc• :ll'l':ts c·o111 
p1·ising lh(' lt<';Hl, thm·ax. :tttd tlw tail ot· 
pygifl in m. 

'l'he majo1·ity ol irilohit<'s pns-.:Ps-.:pd 
\\'PlJ <l C'Y('lflpNl ('_Y('S whic·h ('OllSist ('Cl of <Ill 

c 

aggn•ga(p of fac-('(s ('0\'('I'('Cl b~· H thin 
c·ot·npn. The• llllillhet· of f;H·ch; or knsc•s 
,·ariPs :1 gl·<'al deal in th l' m;m~· gJ·o11ps 
of lrilohit<•x, there hc•ing- as frw :ts 
ronl"lt•Pn in sonH.\ and ilH uwny as lil'tt•<'ll 
t hon sall(l in othcri:i. 

'rh<' <:cntr<ll podion of the tt·iloiJite 
ho<1~·. lmowu as the lho1·ax. is compos<>·l 
of n \·:u·i:thh• numh<.•1· of sp~m(•nts whi•·h 
;IJ·t> c;tpnhl(• of mo\'<'IIH'Ill upon onr 
<tnOthet·. ' l' ril ohih•:-i thus \\'('l'P auk io 
c· H1·I into a ball lik<' lht• c·ommon J.?:<Hden 
·•sLt lc•1·" of tod<rv. :u1 ;t('( iou ,wh ith wns 
p111·t•ly J>I'OI<•din•'jns1 ;ts it is wilh c·<•rlain 
animals liYing at ihe pn•scnt time. 

On thP m1de1·sidt• of the trHobite :1 

1110nlh and lll:ltHliblt>R :u·e present, while 
t>adt st•gnwn t has <l<'VPIOp<'cl on it <I pa it' 
of iypit·;ll joilll<'d :IJ>lH'IHl<tg('s hy llH'<lllS 
of which lh<' nPatur(' wns ahlc to c·t<twl 
;llollg tlw 11111ddy 11oor of tht> P;l i;H'ozoic· 
st·<ts or· to swim fl-ep]~· in the sh;tllow 
watets. 

Onp sril' lll i~-d. n ft('r n detailed slucl.' ' 
of largP Jlllmbe1·s of in<li\'idltnls of orw 
tl'ilohit<• spPc-i(;'~. ohs<' l'\'<'<l (h;.tl th<'y I'Oll · 

sistcd of ln·oad and <'long::ttcd forms. hut 
o1hPI·wist• wrr·t• <•xadly the s:mw in t'\'t'l'." 
re~pcd. li P cn111e to tlw c·ondusion th;1t 
the IJJ·o;t cl fo1·m~ c·oust it 11 I eel ihr fpm:l h•s 
wldJc t ht• Plonga lt•<l fOI'llls wt•t·t• t ht• m;tlt·s 
of i he pN·irs. 

Tht• gc•ologic·;J( l·;tng<• of lhP 1rilohii<'l' 
is <111 inl<•n•sting OJI<' <tll<l th<.>y a1·p \•ntiJ·(d.,· 
l'l'stril'i<'d to tiJ<' l);lbiC•ozoit l·~nl. .\ s 
mentiOn I'd lH'fOJ'<' t hry 1\\'<•r·l• t ht• dont ill<~ 11 I 
nnillwls in th(' (\tml>l'i:tll spns ;tntl l<•igu<·d 
~upn•m<• m·<·1· ihC' o( hPI' gt·<•;11 ,.il J'il'ty uf 
iuhahil:tnts. 'l' hr t1·iloltil<'s <·Onlilllll'11 l1> 
tlonr·isl1. hut " · ith ;l slight diminution of 
lllllll h<•1·s I h 1·ou !..'. h 1 hI' s 11 <'<"<'('d i nu ( )J·d m i 

p I"' 

l'i:m and Sil~t~·inllJWI·icHl:-i. ln thP folio"· 
ing 1>1'\0IJi;tn and (';IJ'honif<' rons limPs 
thc•:r l·npidly dN·J·<·axl'd 1111lil in tlt<' <'<11'1~· 
Pt•rminn .. tltp <·losing JH•r·iod of tlw Paln<•o 
zoic· E1·a . tht•y \H'I"<' t·<•pl·(•-..:('11(<•<1 hy o11ly 
<I fl ' \\" gl'll('l'<l ;t lld \ ('I'_Y ~0011 lH•(•;IJll(> 
Pxtind. 

'Plwir- clpc·li1w mHl <•xtindion 1'<111 pos· 
sihly hP ntt1 ·ihniNl to olh<·1· ;.11·thropod 
or· lH'<H <Tll"I<H'<'<lll ~1·oup~ c·otttninin~ 
...;lJc-11 ;lltim:ll-.: as tllP King ('1·;1hs :tncl 
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tltl' nt·;tdlllid likt• Enrypteritls. 'l'he:-:P 
t·tP;tlllt'l'~. IO!!.Plh<•J· with the oi<lllt Ot·do 
\ }(' lilll c·c•Jtll;;lopod~ :tlld I liP~ }lCH'Ilt'~ or 
I >l'' n11 inn li:-:IH•:-:. "v1·p l':l t·n i n1rou:-: and uo 
doubt tltP t l'ilohitt>:-: rontH•cl their ~laph• 
d il\t. 

I n tltr ( )1·clm il'i;tn sc•:t:-; c·pph:tlopocls 
:tllit•d to 0111· ·· t• ,tp<•t· :\;tutilus" o[ prt•sc•tJI · 
day s<'<l" dP\c•loJH•d l'iott!!,n I I'd shel l ~ lif'tpc·n 
rl'<'l i11 IPitgllt, a :-.ize 11('\l't' :tgnin ntlni tH•d 
hy :Ill,\' :-: lu•llPd itt\l'l' ll•lmth•. 

' l'l t<' gt·onp cmlJt':l('iltg lit<• King < '1·nl>s 
lt:ts :1 g<'nlogic:tl hi~·;(ut·.\' \\·ltich l'<lll;.!l 'S 

ri'Cilll th<• ( 'nntlll·i:tll to lit<' jll'l'Sl'lll. ' l'ltc•st• 
lll'ill'·t·r·Hsl;t<·t•:trts lll'l' not tt·tiP t•r·:Jhs lmt 
:t t·c· pt·itnili\P Jll:lt·inv arlltJ'OJH>ds nttd ;ll't' 

.... ollH ' I iHJC•s l'lcts .... itipcl \\it h t ltc> sc·o1·pio11" 
lllld sp idPJ'R. 

~\ I'HJ L :H), 1!J47. 

' l'lt(' most inlel·<•s l ing of tiH•st• <' x liJH·t 
;tl':ldntid likc• ani1nal s <11'<' tll(• l·: n1·yp
lt•1·ids. :-;oJtH.' of wltidt g 1·<>,,. to a JPngtlt or 
lllOI'P l h:tn lt'n rc•el. :nttl I h<'y possps ... 
t I H.' d ist i n<·t ion of lJl'ing t h!' l;t rg<•st k no" 11 
;tt·t lt1·opod. 'l'IH'st> gi:ut t l·:UJ·ypt<'l'icls 
l'(';tl'ltPd lltt'il' g r·p;t lc•:-:1 d('\ PIOpllH'lll in 
tit(• ~illll · i:tll ~CilS ;llld IH' I'ilii Sl' or tht•il· 
\\'Pigh 1 s pc•ltl m ost of lltc• I i Ill(' lying on 
tlw S('tt -1lool·. ' 1',\\'o h1 q.(<' pacld iP-lik(• 
:1 pp<'lld:l gPs ~ 11 /-!,g'l'KI I h:tl llt<'Y had 
d!'\'Piop<·d I ltc· pOW<'l' or S\\"illlntiug ldll 
p1·og 1·pss t ln·ougll llH' W;lll'l' llll!sl ltn ,.P 
ht'l'll r;u· 1'1·on1 g· t·:~<·<•fiiL 

11 m us! l>c• ;1101'(' 1lt:lll :1 <'Oin<·itlcn<·P 
lllill t IH• 1·is<• of t lt<•st> gi<111i neai nt·(l:-;. 
t o .. <' t 11 e.. w i 11t tit<' n s 11, • s or 1 IH' n < • r on inn. 
S,\'~<'ill'OlliZ<'cl \\·itl1 ()lp \'('1',\' J·apicl dPt·li11l' 
:tlld <•xl iJH·t iou of thr i t·il ohi i<'R. 

Australian Museum Science Lectures 
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The True Sea-slug-Onchidium 
By WILLI AM J . D AK I N, D.Sc., C.M.Z .S. 

A FE\\" ye<IL·~ ngo oue of the mo:-;1 
l'amou~ or I i\·i ug zoologi~t~ wrote 
a hook usiu~ ;t l'Ommon intl'slinnl 

'' Ol'lll Jl<ll';lsi tc as a model animal for <UI 

illtt·odudion to l ~iology! 
\' o <loll hl tlw n ull1ot \\'<1~ expt·cssi ng a 

lit t lP ~·n·doni<· h H IIIOIIJ· in d10osing Huch 
;Ill unpoptll<l l ' a 11<1 11 npl<•t~s;lu t -look ing 
nl•;JIIII'l' f'o1· f 11<' I<'<HI i ng <:tl'lo1· in his slot·y . 
.\ I os! nutlto1·s usi11~ nni 111<11 ;1(•1ol's in 
lit' I io11 l1;1 \ ' P cltns<'ll popul;tl' <'X<tltlples
dogs. hot·~<·~. ottt>1· au<l salmon, but \\' l' 

t'<lll J'l'liH'llll)(•r Olll' o(hpr· \\Til(' l' who ust•d 
<lll <tnim<tl t~' JIC' to illu ·ttate the wlwl e 
~t'i('ll('(' Of' li[(• ;tncllhat WUR the f;HUOHs 

Emdish s<·i<>lllist 'l'hos. ll. linxlrY <Is f;n· 
h;t ~k as ~~~1. lip dws(' ih(• freshwatel' 
nayli~h. a 1'1-<'<' li\'in~ tl'HF:I:1l'C<lll of 
ph·a:-.ant stn•;t ms. This animal snu·ceJ~· 
<'~('i te~ on<•-plt>n~;tnlly o1· Hll pJensnntly. 
\Ye ~lto11l d ndll that hoth lJ nxlpy ;ntd 
l'l'ol'p~~o r · ( l old~t·hllli<H nsed their models 
with I hl' i<Hidl of gPninK 

Tit<• p1·escn t s lor·y of an ugly-looking 
sra-slug i::; only a ve1·y bt·ief ·ketch, bnt it 
must be <.:onf't•ssed thai the nnimal its<'ll. 
pJ·o,·ided H \' l'I',Y ·t l'oug :-;timulus for it ~ 

\niting. JleJ·t• iH n ('l'eatm·e of the wild. 
often p r·c:-;en t in t hou ~and · ugly to look 
<1 I when l:ll't-11, ctJJd not so easi ly s<~e n. T 
h;l ve not md ;.myone w ho had auy pad i· 
<.:lll<ll· in (Cl'Cf-il in it. \\'hid I shOWf; ( <llHl 
qu ite l't' nsoHably ) th;lt om· nahu·al i~ts 
pn•f't'l' the bcantifnl, o1· ai lea ·t ~omeihing 
,,·hidJ the,· <'nn tolled <lnd sho\\'. Y\•t 
d espi te• I he fad that Ondtidinw 1 wh tl'lt 
is it: 1H1lllC ) makes 110 appeal 10 <'lw\: 
testhetic sell!"(' (and hn!-i no e<:ouomic· 
inte l'(•sl), en'•·•ll profes!'ioual zoologi.· ts. 
<'specially on the ('on linent of En t·oJH' . 
ha,·<· ch,,·otr<l a ~m·pt·ising amonn1 of pl'itH 
to dPi-iCTiption~ of :-;pecie:-; colle<·tetl froJJI 
e~l1 on~t tilt• ,wol'ld. }lost cam (> from Intlo· 
P<lC'ifit f-illht r·opicnl rpgion~ <lnd qnlle a 
nu m h<•J· sppm to h;wr l'(' <H·h('d 11h• 
i\J w.;<' mn::; of ( 'opt>HliH~<'Il ;t nd ~tol'kholtu! 

()Ju·hicliutu clam t• lii . 
~t· na Jl~ l*. <•rn , , · J in:.:
"' t•r 1h t> >'Oft Jllll tl 
u f :1 Jll :l ll J.!'THVt• 

"'"' a nqt. T h <'S t ' I " ' " 
c· t't•at u rt·>' l c>O l{ li kt· 
,.. .. , :d I l unql>' u f nnul . 
n ncJ ar"' no t t':t>'i l ~ 
l!t·t ... t· t ('cl. h ut m o , ·t•
ntt· nt :11111 lhrt•a cl 
J il .. t· t r:~ti l s u f 11111tl 
tn a l .. t· flt(' lll cJi ,..-

t·t· rn ih lt•. 
Photo.-

,,-.• T. Dakin. 
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Onr \\'On del'~ ;\1 t hi :-;. 'Y<ls ii. because 
it rwrtlcd a (.'al·t'l'ul ~<.:ienlili<.: ·tudy o( ihe 
animal' · an<llomy in or·dcr to name !hP 
spcc·ie~-;'? \T;ts its <IJ>P<.'<\1 lo 11te scient ist 
du<• to the Jact lhtlt tlw d lLetminntioll 
ol' itH H'I'Y l'elnlionsll ip~ to o:.:llC!' anima]s 
\\'as a bit of a p1·oblern·? \\'ha1eYcl' ihc 
<luswe1·, the t1·ut h t·em;lim; tl1;1t Y£>1·y fpw 
11ctl\ll'H l ist~ iu ~\U ~ 1t ·: tli ;l (\\' he!·e SOm e of 
I hp dil'fet·c•nt spc<.:il·~ <·;ul be cvllN·ted i11 

! housa nds ) ha re dPigned to 1-'tndy the 
Ji,·ing ;mim<ll. <llHI it has not col lected :t 
note ;thont lt~l'lf l'o1· O\'t'l' ~:) Yf'Hl'S. Yd 
OllC of i.IJC' iirsi SJH!t·ic·~ (O he 11~11ned C<llllC 
fl'om .\u ~tntlin a11d .\pw ~c·lland. <1lld i~,:; 
d istO \'Cl'Y was (lue to I hose 1·ematkn l 1l \! 
F1·erwh 'uatlll'<ll ist <•.:o.plorc'l'~ (~uo. · and 
(: aim;u·d who s;\W it on onr ~C<l lHH·e~ 
(and descTibt>fl it in Uti:!). Tllc fi1·:--1: 
sp<'<· ies to he cl is<·o,·pr·pd \\' tl S found h.' nn 
En g-1 i!-ihman nea r· ( ';tl<· u t ln ;md desc1·ibrd 
i 11 J '00, ne;trly 1 :>O )'P<11·s ago. 

:\lmd zoolog,\· stu d<•nt s lc•;n·n tha t 1hCJ'<' 
<ll'C <'Cl'tnin m;n ·in<' <' t't'<llnr·es. often \'Cl')' 
h<'nntifnl in colou1· and ~hnpe. which ;ll't' 
<·all r cl ,Xnclihntn<"h~. ' I'IH•y are ;llso ~hell · 
h·~s molh1~<:~ . ;tJII I 'C'I'Y ft·pquently the ir· 
~C'ientili(' de. if!_nntion is nrnplilic>cl by 1h<• 
ll<llllC' sp;l -~ lngs. Xo\\· ~ 011 will set' this is 
\PI')' trnl'ol·ttlll<llt' hc•c·nn~ c · thr~· ;u·<~ not 
xl11g~ ;tl all. whilst thP snbjedH Of this 
stcll'.V ;11·<• not onl.\' •·<•;tl Rin gs lllll mo:-~1 
spe<· ies 1 ire on sP<H·dtot·c•s. 

Thr t J·ue ~l ng~ n 1'('. of ('Onr~e. om· 
fauli I in1· g;n·d<'ll JH')o.t~ ;tnd i heiJ· <111 i es. 
' l'ltc>y :11·e moll ns('s wit i<-h 11 ikl' 1 lt ci ,. <·lose' 
1·c•lntirrs . the• sn;til~l lt;lr<' ~tH·c·('s~fulJ~· 
mn<l<• tiH• c·on1·sp l'1·o•n tit<' sen to ihc btnd. 
'l 'hp~· ha'<' in 1 lt<•i r· long h is(OJ·y lost gills 
<I !Id (]prplop<•ll lnng lik0 (·nri1 i0H fm· 
bt·<•nllling ;tit·. Ho 111<'.\' ar·p c·;tll<'d Pulmo· 
na t t>s. 0111· I '('; II ~<'n -s lngs hn \'(l ;t s i m i l;tr· 
pnlmoll;ll',\' c·h;ullh<·r·. and helo11g 1o tlw 
snnw g1·oup. OJ11·ltidi um is tltr hrst 
known gPllllS of ltnl I' ;l dO/Wll. 'Yhy. a l'tt>l' 
nll this P\Ollllioll;ll'." lti,fory. llll'." shonld 
~o had; to tltp ..;nlt ~<'<I <11111 lin• imnwJ·s<•d 
ill it foJ· P<ll'l or (';H·h clay . \\'hil;-;1 still 
I'Piltilinilll.! tiPtl to lh<• nir· \\·ith a hmg-likr 
hn•;t( h i11g OI'J.!clll. i~ illlO( \t(•t· llll<lliS\\'('1 '<1 hl(' 
q lH'l',\'. T IH' s I'C'<'i(';-; I \\ i I h Oil(> Ol' 1 \\'!l 

C'\('C'jlliOil~) ('l'l'l;tilll,\' h;l\(' IIJi~ ill ('Olll 

111011. I hat IIH•y lm t• ;t I'P~ion ht•t \\' l'C'll I i<l<' 
mar·ks. l•ut f;1il'l.' llil.!h 11p . ..;o lnng- a~ 1ht>y 

<ll' (l toverecl l>:y \\'<l ter ,when an OI'Clin<\J·y 
nen p i ide <:on1eR jn. A 11d long before ti;P 
1 i<lc comes i u t l 1cy 1·et il·c to ho le:-; 01. 

liC'H(l-; which <ll'E" ~nhiiH.'J'gC<l. 'l'hey elllCr·(re 
sl10rtly <lHer the 1 i<l<• ehh:-; to })I'OIHcnadt' 
about and feed. 

.\ Htrrprising: f(•ninre. howeret·, of om 
<·ommon On eh id in is tha t whilst o1w 
species at l ea~t (that found hy Quoy and 
<hlim<n·d ) lo\'C' lhl' <'lean salt otean 
water and fl J·otky ocran sh01·e, He\'(.' 1'<11 
\'l'I'Y C'Onnuon :--pe<.:ies 1·estrid thClllH<'lvcfi 
<'Ill i •·el.r to thoHe vr1·y ~pec ial <'Ond i t ions 
or estn;nine \\'<tl er s nntl to rnang1·or<' 
s wnmps. lt is one of 1hc latter which il' 
cl('pided jn my fi 1·st photog1·aph and 1 
took it standjug <11l kl e deep in blcltk mud. 
Yon ran find the othet· spedes illush·ated 
0 11 the ocean , hor<.' · near S:rdncy. 01· 

hundted~ of mil€'~ 1-\ou th. on the shore JH'<ll' 

Lorue, Yid01·i;1. \Ye h;we one f.;pN·i<'~ 
too, On cllidina UH8fJ·oli8) which still likN; 
J·:~ t·hel' spec.:ial vl<H'(lH on e!-;tum·iue ~hol'eH 
whe1·e fl'esh waim· i~ m01·e u nal 1han 
snl t. 

rn 1877 , a ,.e1·y k een obserYer nnmed 
:-;empei·-one of the famous German zoolo· 
gi: IH of lwppier <lny - di s<:o,·ered thai the 
npp{>r surface of some species of Onchi· 
dium "' <V ve1·y unusnnl. Tie founcl lhat 
some of t he J·ough papillae fl-rrly 
s<·n tlc.'l'ecl on thi~ Rm·fncc 1we1·e tipped with 
eyes. 'I' ll ere wcl'C doze n ~ of them in lit tlc 
gJ·oHpl-; of t w o to f0111'. And these papilln<'. 
<'spP{'i<llly theit· ~-;n mmii R , C<lll he t·etl'aded 
(lo\\'nw;u·ds and in \\'<ll'(l: t·a1 het· like the 
p<.> r·is<·ope of n ~n hnunine. I\·e watc·hed it 
h;tpp<'ll and ih~ <l d ion is detidel.' neal 
\\'hrn ob. e1·recl 1111drt· n mino. cope ! 

'l'his collection of cyP~ i ~ of itself clif>· 
tintily cnl'ious, lnr! ilH'J·r is rno1·e to come. 
'!' he si r·nchu·e or the 11 !';11<11 p a ir of e~·('s 
on ilw hcn<l·teJI1<t(·)es is likt:> that of 1lte 
<'Y<:.'H of otltet· RlngR ;md sn<til R. llni ih<' 
<•x tnl f' ye: o n 1lw h;lC'I~ <11 '<' most Rm·pl'is· 
illg. Th <'y h;we nn im·rl'tecl 1·rtiJ1<1. nnd 
a pi<'ITN1 1·ei in;l w i I h a hlind :o;p(1l . 1 h,• 
sc11·t of thing- (nliho11gh l';u· mor·<• rudinH' Il · 
t n 1',\' l \\'hi c·h c·hn t·;tc·tc•ri:t.<'s lh<' ,·er· I <'h:·;llcs. 
' l' lt is i-\ l;n•11 in(!.' fnf't i~ rnon•rh 1 n •haw 
l'SIH'C' in I ntten'tion i o On('h ifli ~m. lmr .in~t 
to pltzzl e ns mor0. no·OIH' has lH'cn ;Jhll' 
to }-;how that ilJ <' SJ)('<"irs 1with tht•st' <'.H'' 
ill'<' more ~rns i1 i\ <' to 1 iultt th<tn lhOl'<' 

~ 
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(hu·hilliuJu ll :uu(• Jii , t " it'"' ua t ul·al s i z t•. 

whid1 llart' 11't g-oi tll{'lll-<ll1d 0111· <>c<'.lll 

~~~ol·(• ~p(•<·ie:-; I Ouf'hidiHIII fHtff'lloidf's) i~ 
mw of tlti~ ty~w. l'et·hnps it i..; only 
<11WiiH'1' ('\' lcl<'ll<'<' ill;.tl -:\;ttlll·(' i~ t•:dt•;t 
\'<l)!<.ll1 ( ~ 

T n U) 1 ~. two ~\ meJ·i<';tn zoologi~'l s 
ihoug-ltt 1hn1 li,· in~ OnC'llicli;t <11 Hrnnud:t 
W<'l'<' w<• ll wol'th;'\· or ~1ud~· . l think tht•il·!-; 
i~ llll' 011ly P<'IH'I' which iP11s ;~\lqul thr 
l1n hits. ;t S('l·ious l'<'fl<'<"l io11 on 7.0t1 iO!!i<·;tl 
st·it'll<"<' eon~idet·i ng I hP mc.t 11;'\ th·y <10('!1 -
lll<'lll~ 011 IIH' n;llli<'S of sht·llllkPn ;tllf1 

<1is('olom·ecl spC('imPtts i11 thr pi('klt> hnl I lt•s 
of old Em·opP<IIl 'Jhtsl•ums. DJ:J) h• lll<lll)' 
PX is( 110 long('1', ;1S i lW ('OIISl"II'C'I'<'•' of 
olhl•J· "adntn<·c·s·· in sc·i<'1H'<'!) :\D\\' thPI'\t' 
.\m(•J·ic:llts ;\!so 11ot<•<l 1lt<t1 <htvlti<1i1llll 
<·am<• 0111 wiiP11 1 hl' I id<• l'l'C't'<h•<l a tl(l I hn t 
f ltfl)' j)I'Ollll'11:1 dc"<l for <l ~h01·i 1 i Ill('. nul 
fltl';'\' <tl~o di~<·on'I'C'd lhni 11\p spN·inH'Il!-: 
c·am<• otrl l"t·om l1oh•K o1· n<>~l !-: in \\' h i('ll 
srrt•r·nl might ltt' I'0111Hl logt'lh<>r· <llld 1ltal 
:tflC'1' lhc•iJ· w;tlk 1h<'~' I'Pilll'JlPcl lo lhl• ~:llllt' 
liPS I ('\'('11 i r t IIC'Y h;.UI hren 1111·('(' ['('('{ ()I' 

so nw;t~· . ' l'hc·y· rourHl lhPiJ· holll•' lwl\.' 
:md :1\·oiclf'd o 1 ltP1'S 011 tl1r "'''" h;wl;:! 

11 

Phulo.-G. BUl'llS. 

rrbi:-; hOlllllll-( im~i ind hctR hP('11 JlO!i<·Pcl ill 

lhc <.:<lfo:C of o(ll('l' mollllS<"S lnli it· is donht
f"Hl Whet IH.'l' <ll1 ~· br ti e1· (' X<llnplp 1 h <1 n L hi.., 
has heen oh:-;Pt'\'Pcl. On('<' ;-lg"<1 in i1 i..;; 
itn possi hie i o R<1;'\' how su<"lt "lind ~n~ th~' 
\\·ay'' h;l. h('('ll <H·hif'\' ('(1. Ol>Yionsly noi hy 
I he use or ihr l')'t'S. 

Rome X(•w Scmlh \Y;tl<'s t·ollec·tm·!=; 
found i1 d iffi('ult m· imposRi hle I o ohi ::1 i11 
spc<.:imens Of" Olll' 111<ll1)!1'0\' {' spec·ie~ ( (). 
dii ml'l i i) i 11 loC';tlii i<'s wlwt·<' \\'(-> klt<'W jt 

to be <thnnd;mt. and lh<·n· c·t'l'i<1iJlly 
seemr•cl ~-;onH' \' <l!!<lt·ipf:> in 1 hei t· o(·c·m·c•nc·(•. 
Ho io Sl'tll<• tlt<' J)l'Ohlcm r ch•l i heJ·n t ply 
,·isitpcl <1 l';n·om·ed ~,,·amp \\'ll<'ll 1 ~IQ i ick 
\\';ts sti 11 high hu I 1'<111 in g-. En•t·~· th ing 
,W<t~ pal'iicnl:u·ly mc>~~~· nnc1 ilw ~J·olll1tl 

( jnsi <·on'H'd wiih \\'<ll('J·) wns lll<)l'f' !11:111 

IISI1;1lly sofi. T s:111k llnll\nl;'\' 11p ll'\' 1<.>~:-; 
jn tl1t> nmcl. .\. Jl<1i ic·ni "wHii" ,,·;~:-; JH'<'t'":· 
S<ll',Y, <1 hnJ·<l thin~ i1Hlt><'11. 0Rpt'<" inll)' :1!-\ 

nn<l<>J· I lle c·orHI it iom~ it wns impo--~ihlP 
io sit d0\\' 11 ~ <: I';H1na lly lltt1 \\':11 ('1' 1·(l(·( ·d(~ ,1 
f't·Olll ihE> Sltl'f'<l<'<' of ihP l1l1lrl. ( 'rah" i11 

iltliniit' lllllllhf'l·l4 ( Tlc•loc>ciou:-; ;1wl 
H<>~ctt·mn) c·am<' 11 p <'\' t'1)'\\'lt<'t'c'. 0111 1ll' 
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O ndt i llinm Jl :t(t> ll t> ith•~ . Qll t) ~· and G aimar4l. th t' 
ut•<·an hl· :u·h O n l· hi tliu Ju . ' r wi t·c n a1 u ral s iz~. 

1-'hoto.-C. Burns. 

hole:. a.nd p1·oceeded to feed. So lon g as 
I l'('ll1<1i11NI :-;(i ll . ihOU!';Hncl~ or crab:-; dil1ed 
about m e, hut tbe sli ghte!-\1 mon.·men t 
wiped them all out. This i s our~ of t he 
. irmtge. i of all di f';<lppe<ning tri ck . .-. St iil 
th<'J'E' we1·e no RCa-slugH-110 On c:.hi cl i<t . I 
,waited nntil it waR <1J>lH·oximate1 ,\' llHe" 
hou1·~ nfte1· ihe ti me of high wai~i' a n d 
1hrn sucl dcul ~· I fonnd t he fir"t Ol! ch l
cli um. .Xow. m:cnk this. \Yi tltln the next 
half hour. lnmdt·ed: of O nehi dia had 
Pmet·g-ed fr·om l 1ole~ in 1 he mud and 
l ike the <'l'nbs we1·e pe1·fOI·rnin g 
uni r ii ion<~l pl·Omt>n<Hlc:-;. T hese hvted 
~1hont two hom·.· 01· so and t h en 
g•·adnally. and long hefo1'e the ticl e h c-Hl 
1·i~rn ng<1in-in l'arL p r·ohabl~· befol'c it 
wn~ ai it:-; lowest ebh. the neniur<''i \rel'~ 
rri m·n in g. Thp mangTm·e :-;wnnlp '111'[:1('~· 

chies .·1ow1~· <1nd i~ ptOlJnbl,,- chi(•st wlwn 
th<' tid0 iR wrll on it~ w:ry hack nn d just 
lJCfOl'(' ~11l>nl(>l·g{'ll('P again . Dy 1bi~ f"i m e, 
ho,weYcr, not an Onell irlium i~ to h0 Reen 
<lll)"\\·lwrr, 011ly lhC'ir· hac·k~ reYl'<tl \\"hPl'(' 

they ha,·e W<UHlnccl. 
' l'h iR IWJ·I'ormniH'<' c1o('~ lH>t f'CPm to lt:wr 

hPr11 H'c·m·clpcl. 1101· i~ i1 fn lly re;tlir.ed ihnt 
oil1P1· molluscs, !-W\·Pn11 <T:l h spN·ie:.;, .md 
qlr i I c• Jn·oh;l h1.Y man~· ;lni mn ]:-; wh i<"1 fpe,l 
when 1 hc> R<'a~hm·<' i~ 1111<'0Y<'l'<'<l hv th<' 

t ide, do so mo~( <ldiyc• J.,., <llld fot· ;t Hhort 
t ime onl~·, on t11c .fa ltin ,r; 1i<l e. 11 ]Ht~" 
t lw s llm·e collet:im· io Yi :-; i( his hunt ing 
g t 011tHls wh il !->L t he 1 i cl <' is t>hhi11 g <llHI to 
tiwe his 1'1inis h'' fOJ· t he flow. 

Tlw Ondti<lia W<' lln \'C sv eti<tlly !-ltudie<l 
iu the H~~dncy di s t r·ic t and ou olh{'r' 
~\us (nll inn sho r·c's ;u·e 011 chi,diw11 diim t>l ii, 
~<'lllp<'l', Onr·lt i llium r f JT Uc ulafllm Cnrie1·, 
Ond1idi um Jm fclloid r .'i} Quoy nnrl Oai· 
Bl <ll·d, <11Hl Oil cl1idina au :s frolis, ::;empc r·. 
'l'lte la i Le1· ha!-i only be€n 1·e<·onled oli<'C 
hcfore fo t i hP ~yd ne)' di si1·i<"t whpn a 
U en n <111 ~c·i <'nl is t d C!-; <TihNl a :-;p ec.: imen in 
i h<-' Ht o<:kholm :Jl u ~eum <1 :-; I win ~ ln hdl <:'<l 
P ori .J a tkson- ::Un d eay. Tlle t·e i . ..; ~4 tn·ely 
<\noihe t· st01·y hebind t hal :-;pceim C> n. 

One oi IH' l' ·p<'deH h cls heen l'<' <' f11'< let1 
l'o l' the ~ydtwy d is ll'i ct, 0 . d wmei i'!J:I 
I·hazi<' r. 1 11<1 Ye not seen it ar-:; y('l-. 

It might be intm·el·ding to point on t !bat 
<lpal-t ft-om tlli ~ al'l idc· n o On cl!idium ltns 
cr el' been deHcTilled f1·om Y icl o1·l<t. Hi nc·t• 
0 . pa telloicle8 hncl been Jomul 8t Lam1· 
<.:eston .it migh t have 1>een cxpect.ed on 
t h e Yi c:i 01·iau coaRt. It ''as coJlccted 
thc1·e la t year for me hy 1\li:Sf-: I. Hennet I 
at Lorn e. ' l'l1is is t h e fi r·. t Yktoti<ut 
1·e <·otd. 

J_; ike the lm1 d-:-;]ugs. On eh id ium <llld i1 !:' 
1·elntcd gcn C> t·a an• he1·m;q>hrod i I e nnd 
indeed h;we \ ' CI'Y comp l i('nic<l re Jn·otltH'· 
t ive organs. 0 11e won del's whet hcl' its 
~t'X life iF: as ehll>Ol'<1lr <1.' i hat 1·C'ceniJy 
<lin 1J gcd ill anwzing p hoiog t·;lph;-; of it~ 
humb le-lookin g . si r k 1ly i(>!'l'C'si l'i nl I'Pin· 
t iYes. Ycri1 y n nothet ( ' ;IS{' or 1hl'l'l' being 
"~lo1·e things in ltC<lH'll <t rtd enrth. 
Ilol'a l i 0 . i hm1 n l'C d I' ea 1ll ( o I' in Oll I' 

phi losophy'~ . 

But the "lo.WC'l' an im<tls' ' i od<tY wi 11 
attrnct no ~e1·io u s <liiE'lt l ioll unlesN t l1ei l' 
actis i t ie. nffed man. l'PrhapR this is 
n:-; it }{honl<l be when hnm;nt it y nPl'<ls HO 

lllll<' IJ me<l i<":ll ( lo 1";<1Y no1hino. ol' i'Of'i;tl) 

l·t•:-;em-rlt. YPl nll ill~ life :-;('i('~('('s r·r('ein• 
ioo l ii ll e notkt> fl·om illP worl<l pnblk in 
t lw.·e clays oC machi rwx an<l Hllnllo\\·lws..:. 

:J ly thnnkH <lH' due lo ::Jl iss .lon·r .\l l:m 
fm· iwo spr<•imrnx of Our·llidiJw .ltll·"trolis1 
a spe<·i('s l'<'<'<'ntly l't>-<li:-;<·cn·r•·r<l in llH' 
R,rdncy <li:tr·i<·t nfl<'r vet·\· m:m\· n•:ll'"~· 
TheY wen~ coll<'ded hv :;)!;·. H.ov ·~:.;1'1-:t~Y. 

~ ' . . 


