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Bivalve Shells of a Sandy Ocean Beach 
By JOYC E ALLAN 

M "CCH fun may be had seeking 
treasures along a sandy ocean 
beacb, especiaLly afte1· heav:v seas 

ha-ve swept the coast, teal'ing masses of 
weeds and othet ma.l-ine gro·wths fl-om 
rocks and depths, and piling them along 
the sands. 

Amongst these weeds, stretching like 
dark fringes along the beaches, may be 
found many prominent members of after­
storm sea-drift. Quaint little fragments 
of coral and sponge, glossy, sphal shark's 
eggs, gull-pecked cuttlebones and unusual 
shells w1•ested from ocean depths may be 
hidden beneath their branching fr·onds. 
Sometimes, stranded and exhausted on 
the wet sands, you may find a rare fish, 
the deli ght of a museum, ot· the weed· 
like, leafy sea-dragon. At othe1· times, 
gracefu1 blue and white Sea Lizards 
(Glcruc·us) and deli cate Violet Snails 
( J c11nthvna) a t·e canied in f rom their 
�n�o�r �m�:�:�~ �]� homes on the surface of t he sea, 
far off-shore. in company with the "blue­
bottle", or Port11guese lVI an-of-War 
(P hysalia.), dreaded enemy of the surfer. 
Lucky indeed is the beachcomber who 

comes l>:v dta lH.:e npou an unbroken speci · 
men of the bean tif11l Argonaut, or Paper 
�~�a�u�t�i�l�n�s� Shell (A'r,qon(l,uta), which, for­
saken by its octopus-like femaJe occupant, 
withstands the buffeting of heavy waYes 
and dr-ifts asho1·e like an elegant little 
craft. 

A tyi ,iC:tl san dy ocean 
be a c h alo n g tl te 
North Coast of New 
Son"th '\Val es. Su c h 
beach es proYide t lae 
m o$t sui t able eu­
v i roluue n1' for 1'1ae 
"pipi" '\vlti ciJ f orm ed 
a n inl}Jortant arTicl e 
of food foT t lae nbol'­
i g haes. Her e i:laey Jnay 
be seen coll ecting tlte 
Jllollusc f o r a forth -

coming Jneat . 
Photo.-Thomas Dick. 

S evertheless, these are only intruders, 
b1·ought there by chance, and not the true 
inhabitants of this zone. An entirely 
different marine fauna from those of the 
great ocean depths, tidal mud flats, open 
seas and rocky shol'es, with their fairly 
plentiful weed growths and elaborate com­
munities. exists beneath the wet surface 
of the ocean beadL Though not in a 
general sense a rich fauna, it is most 
interesting and highly specialized and 
much can be learnt from its study. 

There are no dominant types, as in 
other �~�o�n�e�s�,� to affor d protection to the 
weaker organisms. Therefore, member s 
of a sandy beach fauna must live an 
independent li fe and seek the only means 
of refuge they can by plunging beneath 
the smooth, even surface of the sand, 
irrespective of their size and shape, 
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whether they are worms, molluscs, or 
crabs. E ven so, constant activity, con­
sidel'able strength and adaptation are 
requil-ecl to maintain t heh- existence along 
the sul'f-line, otherwi~e t hey run the risk 
of being cast up above the wan~ wash, 
or ea ten by fish and birds. 

Molluscs, in particular, bi\'alves (those 
formed of two shelly valves joined by a 
hinge and enclosing the soft animal like 
a book between its covers) form a large 
section of the faunal community of an 
ocean beach. Almost every handful of 
dry sand picked up at random will contain 
one or two bivalve shells, their one-time 
inhabitants now dead, but the empty 
shells 1·emaining as graceful mementoes of 
t heir previous existence as members of 
this busy community. Even high up on 
the beach, well a·way from the wave wash, 
where the fast-moving Swift Sand C.rab 
makes its spiral burrow, are found num­
bers of empty bivalve shells. 

A surpl'ising number of different kinds, 
with their molluscs still within the shells, 
may be found at times lying on the wet 

'J',vo fa miliar Dog 
Cockles of t h e s :nuly 
ocean b e n c h , Vele tu­
ce ta tlanune u s n u d 
Vele t u cetn h oloseri­
cu~, are .figul'e tl in 
the UJIJter row, and 
below are t·wo Trougla 
SJte Jls, or 1\Iactras, 
Austromactra e xi1nia 
:uad Austrontac tra 

c outraria. 

sands between ·waves. D udng a recent 
heavy stotm which swept our coast, a 
keen amateu I ' conchologist, beachcombing 
along some of the local surfing and more 
sheltered, sandy bea ches, found more than 
four hundred liYe bivalves. some of which 
live well down below t he low-tide mark 
and are only cast into shallow waters 
when strong seas chu1·n up the sandy 
depths and toss them e-n masse along the 
sands. 

A bh-ah·e mollusc may be seeu in its 
normal habitat by digging on the be~ eh 
between tide marks. As the spade turns 
the wet Fiand, a glimpse of the animal, 
before it rap idly 'i-rithdraws between the 
clamping Yalves, and of its bunowing 
methods may be caught before the l'eturn 
of the next wave. Speed is its watchword. 
By means of a fleshy "foot''- in rerllity 
mm·e like a ton~ue-protruding beyond 
the margins of the shell at one end, the 
bivalve can plough at amazing peed 
through the \Yet sands to safety, or jump 
along the <'Xposed beach to lower leYels. 
I have seen masses of Toheroa-the large 
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bhahe 1110llu ·c. which il' prac-tically 
restricted to the long Randy beaches on 
the we t tOa!';t of t he :X orth Island of 
New Ze<lland. whe1·e it is canned as oup­
J'it;e !llmos t imnltancou.ly from theh· 
~h elte1· h<•low the !o;UJ'face and ''leap'' down 
t he h;nd, wet, iron·sa11d beaches in the 
wake of the retreatin~ tide; then, faster 
than the hand can dig. the;y bm·rowed 
theh· wny under· t he newly wet sand to 
a ch'pth of mor·<> than Rix inches and were 
h icld c> n f t·om !:dghi. The strength of t he 
foot i~ con~idcrnble and it is difficult, by 
t he use of finp:el'!': only, to restrain them 
from bunowing. 

HoweYel' deep a bi,~alvc hunows, ~t 
mu ·t main.1ain contact with the wate1· 
containing it 'ood and oxygen which 
constantly ll<l. ver its location. This 
is arcompl i:-;hec ~." means of Riphons, 
tubulat· pr·olong;ltibns of t he fleshy folds 
of the animnl. which can extend beyond 
the she11 <lt 1h<' <'nd opposite to that where 
the foot eme1·ges. One of these, t he 
inhalant siphon, takes in oxygen to t he 
gills and food to th e stomach; 'the other 
the ex ha I ant s iphon. discba1•ge: the 
impute w~1 tcl'. 'l'he siphons vary in shape 
a nd len gth. nccording to the particula L' 

biva lve an d th~ depth to which it bur· 
rows. As a rule, those burrowing some 
distance down po~sess longer siph on s than 
tho~e nol'DHtlly Ji ,·ing immediately below 
the r-;utfaC'e of the sand. to enable the 
inflow of wale1· to be maintained . 

~~bl'enc<' of plant 1 i fe on the ocean beach 
fol'tc~ the mollusc;ln inhabitauts to be 
c:ai·ni,·otons. 1 he it· food being extracted 
from the watC1"5-: washing about them. 
:\linute dialomR :=~ncl othe1· mal'ine m·gan­
isms and deenying animal matter are 
swept in indis<" J·im i naiel ~- by the siphons. 
The bin1h·e does not choose its diet, but 
take: what comes it~ W<1,V. H owever, once 
w ithin the ;mimal's fie ·hy folds, the gills 
and d igc~th·e jn i<'es p1·epare th e food for 
use, d iscn rd i n~ the~ t wh ich is not required. 

A lt hongh headl<>ss, t he bivalve has a 
m out h, u sua lly flan ked on either side by 
a va il' of labia 1 pnlp i, whose function is 
to collect, and posl'libly to t aste, t be food 
bef01'e i t iR passed into t he mouth. Eyes 

al"e wanting, e~<:<•pl in a few, and feeling 
is the pl'iudpal sen:;;c. Reproductive 
O'lancls di~chargc their products when 
b . 

mature and fertilization takes plac:e In 
the wate1·. .\ lthough ,·ast number· hatch 
out as a result of c;.u·h spawning, only a 
compal'aiiYc few ul'\'ive the man:y vicis· 
situ<les which beset t hem during the brief 
free-swimming stage they undergo before 
event ually :-;eltlin~ down and assuming 
the lnn·t·owi ng habits of the parent. 

A bivalve popula1 ion will quickly slww 
the erFccl of ~my impnl'ities in the snl'­
J·ounding se<l · waler. Periodicall~ it has 
been 1·eportcd t hat masses of sick or dead 
biYah'e mollusc8 were lying along the 
we1 san d!=l, theh· <·ond it ion being due to an 
unfavom·ahle rl<•ment in the water. Such 
modalitY ha~ oreurred at inte1·val 
amongst.1h<' 1l'oheroa beds in :Xew Zealand. 

Binthc shciJs !'><'<lttered about the sands 
of Hn ocean bcadt indicate the types 
lh'ing between tides or in the deeper 
wate~· along that pad icnlar beach. Seve1·· 
thele~s. they wi11 bear a marked simi­
laritv to t hof.;e of a1w other ocean beach, 
incs.pect iYC of c·ountry or climate, s ince 
the environ mental conditions necessa1·y 
for 1he il· ex is1enc<' are imilar. In the 
Ramc way, mollu~o;es and ot her mar:in e 
org·anisms of a r ocky shore, or otJ1er zone!3, 
1·esemhle t he lypes found in similar zones 
in other pads of t lw world. 

An t rali<1 possesses ~ome of t he finest 
OC'e<m beadH•s in the world. .A.long the 
coa ·t of ~e"' ~onth \Ya1e~ . fl'Olll the Vic­
tol'ian to t he• Qneensland borde1·. with 
only bl'ief ilttcnn ption~. al'e great ex­
pnn ses of golden, ~nrf·swept san ds. All 
of these be~H·hes ha\'e their bivalve popu­
lation. ~\lthou~h surfing is thought to 
h<:1Ye heE>n l'<'!iiponsible for the disappear­
ance of many on('e common bival've. from 
a unmbrr o(: henc·heR, on all of them will 
Ri ill b£> found an average number, and 
0 11 the lesR fr'<'flncn ted ones, quite a large 
coll eci ion of d iffet·ent kinds can be 
gathc1·ed. Our· best-known ocean beach 
bivalve. t h <' ''pi pi" ( Pleb idonaa; deltoides ) , 
seem s to ha vc suffered most from th e 
ad vent of ~m·fcl's an d it h as n ow almost 
di~appcm·cd fr·oru some beaches where it 
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was former·ly abundant. 'l'he pipi has a 
smooth, white shell, with r ich purple 
interior. It lives in the wash of waves 
and, by means of its power ful, flat-pointed 
foot, actively digs a passage below the 
surface, its extended siphons enabling it 
to maintain contact with the water. 
Ripple-like marks on the sand indicate 
its presence below. Aborigines regarded 
the pipi as excellent food and from them 
we have learnt the art of ·easily dislodging 
them by working the toes in the wet sands, 
beyond low water. This method of <'atch­
iug the pipi is adopted by many fishermen 
at the present time. Bleached pipi shells, 
r emains of past feasts, are found in 
aboriginal kitchen middens along the 
coast. The pipi is still abunda11t on some 
of our southern and norther·n beac-hes and 
on those of South Austl-alia . In the 
latter· State it is sold in shops as "Goolwa 
Cockle" ; it is used as bait and eaten fresh 
o1· pickled. 'l'he term "pipi" is applied 
in New ~ealand to a diffe1·ent type of 
biva lve. 

'l't·ough SheDs (M:actr idae) live in close 
p1·oximity to the pipi. A.t times, complete 

'-\' eJ1- k n own sa n dy 
heach :-; h e lls . I n t l u· 
tnJ• row (HI t h e left 
is t h e "Jlipi" (Plehi­
tlon n"' tlelt oitles) :nul 
on the r i~ht the Rose 
TeJJe n , Tellinotn ros­
eola. The Fii1ger 
Oyster, or Chi ua­
lll:tll 's F inger X a il 
(Solen correctns) is 
i n t J1 c llli tlcl l e, and i u 
t h e Jow('r l:O"\"\' are 
t h e Cockle she11 
(Pratul u Jn racketti i), 
o u t l• e left. and on 
the right the Lucina 
s h e ll (Pexocodakin 
r u gifera). The Finger 
Ov:<ter occu rs on 
s t~elteretl san(ly ben­
e es. ;nHl thrives on 
h e ,JnmJd:o· saJul of 

t i fl a l tints. 

shells and their molluscs ar-e found on 
beaches, along the wave line, but more 
frequently single valves only are seen. 
Three species commonly occur on our 
beaches, their delicate mauYe, fawn and 
grey colouring making them popuhn with 
collectors. 

Sun-Ray or Telleu Shells l1'elli77idae), 
are also Yery popular. DeliC'ately shaped, 
wate1·melon pink valYe~ of the RoRe 'rellen 
are often found lyiltg- in tile loose sand 
o1· along the water's edge. A complete 
shell, with the two va Jyes expanded. is 
one of our most g:t·acefn l bi ral ''es. Yery 
young specimens of this Telleu are com­
mon amongst shell debris on most beaches. 
Tellens of tropical beaches ~ll'e much 
larger and str·ongcr than thoRe of 
souther-n region::-;. severnl being vi,' icl 
yellow or pink-1·ayed in colour and 1·each­
ing to a width of moee than fonr inthes. 
The family ::~l~o i11cludes a "ery large 
number of while, almost circular shells. 
frequently scul pturrd. 

On most beache~ occur Dog-Cockl<-'s, or 
Comb Shells (Giycym<>r·idae). These are 
easily recognized by their strong hinge-
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teeth. almost circular shape, funy epi­
det·mis (when present), and the iiame­
like markings on a few species. Though 
complete livit1 g ·pecimens are often found, 
single empt:r ,-ah·es are more usual. 
The . mall 'i\7edge Shell (Anw.·ode.<::nw 
angusta) is the most constant of the 
smalJeJ· bivalYe~ on om· beaches and is 
found reg11larly in dt~· sand as wel1 as 
nlo11g the wave "·ash. Related species ate 
found in other Rtates. This and sevct·al 
othe1· small while hh·ah-es at·e reguhnly 
collected fo1· making· ornaments and 
thr ead ing onio milk-jug covers. A l;nge 
percentage of biYahes l1 e:we the nec:eRsc.u)~ 
hole requll·ed for this purpose ah·ead;v 
bored in them whell collected. Bivalves 
a1·e t he p1·ey of lnmg t·~· . . ·nail-like mollnscs 
which settle ou the shell, bOI·f' a neilt 
I·Omld l10le in its :;;m-face by mean~ of n 
tasping "tongne'' and suck out the juices 
of the inhabitant. 

The term "cockle'' is used in this 
conntl'y to rcpl'esent shells of the family 
Catdii<lae, thonf!h else,Yhere it is US()d for 

S mall .shc ll:s fre ­
quently founrl on 
:sa ndy bea c h es. In the 
to11 1:o'v are Noto­
.SIIisula tJrocluct:l, a 
snta ll 11olished utini­
aturt• ''ll i11i '._ Delta ­
c•h ion br:w:ie ri, and n 
l_.uehw-like s hell, 
Ze nJ.y:sia g lo bulosa. 
I n the Juiddh· 1:o·w is 
t lte b est known of 
t h t' s mall s andy 
lw:• ch s h e lls. t 1te 
Wedge shell. tbneso­
rlesJna nngu sta, :uut 
then folJo·w two 
small. strongl y- sculp­
tul'ed V enu:s shells. 
Ycrctnoltl:t ethica and 
Chioue1:yx c:t rdioides. 
lt1 th e bottom ro"· 
is :1uot h er f:unjJinr 
s m a ll.. pure ·white. 
solicl s h e ll, Nuutelln 
:ulHmsi, followed by 
:1 s nwll 11inky yellow 
Telle 11, Setnelangulus 
h•nuilirata. ancl ~·u­
otb er Tellen shell, 
Augulus s ubdilnt u . 

~eYet·al other typeR of shell. . Ont common 
cockle is f01.mcL not so mnrh on the ocean 
beach, hnt mo1·f:' ou :-;andy sheltered 

A large 11ercentage of hh·a h ·e s h e lls found 
ou ocean b e a c h es lu" •e n E' at rouucl h o l es 
bored h• t h eir surf:H•e,.. 'l ' h e:se lla,·e been 
n uttlc "'' t h e r:t Slli n~:; t o u ji:;u es of t•retla cious 
sunil-Jike molluscs, i tt ortler t h :H t h e j uices 
of t h e i nhabitants m ay be su(•ked out. A 
fe1v bh·ah-cs coll ected at nuulom tli ~'< IIla-,•ed 

t h c.•s c h o les and :n e illustrate d above. 



22 THE AUSTRALIAN MUSEUM MAGAZINE. )Ll.RCH 1, 194(). ---------------------- --------------~---

beache)o; with in huge bays and poTts, but 
in close proxim ily io the ocean, where it 
is subject i o oeea~ ional poundin g by 
heavy ReaR a nd whe1·e the sands are clean 
and white. ~hmy of these beautiful 
beaches; occm· in Ans1 ralia and are quite 
distin<·t from the more m~1dd:v tidal flat 
areas within bays nnd harbout·s, but well 
away ftom ort•nn influence. ..l typical 
sheltered ::;audy bNlch is Balmoral. almost 
facing ~·dney llead.. which can be 
re~arded a lmost <ll'; a surfing beach on a 
small stale. Here. e~pecially after storms, 
many 5ipecimen. of lh·e cockles and masses 
of empty. pink·tinged shell· line the 
beach on i he fringe of the wa,·es. 

lt5i ~Hljacen1 beach, Chin aman's Beach, 
i~ a f~H·onrHe h;-nmt of the polished, pink· 
tinged Chinaman 's Finger ~ail. or Razor 
Shell . 'l'hese burrow in an almost per­
pen<licuhu· manne1·, f1·om low tide to 
greatet dcpi hs. 'J'heir presence is indicated 
by a somt"whal' elongntecl hole in the sand. 
If distuJ'l>ed whi lst near the stuface 
taking ill moist t11·e, it squi1·ts out wate1· 
ft·om j ts Hiphon in a st1·ong jet. Razor 

.\ fc"· conunon Venus 
a n tl otlt er s h e lls. In. 
t h e tot• ro,~· a re 
Dassina JlaChYJill~·lla, 
t h e ~racefully rid~ctl 
nnssiua jacksoni, :tJHl 
Kn tcl , •sia lugOJl OS. In 
t h e micl clle row nre 
sceu Zcnaysia zel nla­
cli t'a . Oi\•n lncina c urn­
iu~o: ii (Lu cin a !ilhl' lls) 
ancJ t h e ' ' en u s s he ll 
l < a te lysia ~o:a lli uula. 
T h e three Yeuus 
s h ells in t h e bottom 
row are Xotoeallista 
clisrutltn. Placatuen 
mol intcn, and t b e 
bnndsom e Xotocal-

Hsta kiugii. 

~bells <Ht~ found more fl·equently in lnrge 
numbers on the muddy sHn d of tida 1 flat 
bays. Ruch ax GnnnamHtta Bay, Port 
Hacking. ll<'l'e they are J·egularly ought 
for bait by fi. ht'tmen. who call them 
''finger oy)o;ters''. llowcve1·. when inhabit­
ing thjs ~one. th<'y lose the delicate poli, h 
and col01ning eh::n·nrteri tir of the sand~· 
beach Hnzot·. and, though la1·ger in l'ize, 
have a 1·ath<:>r muddy. dingy appearance. 
In ome conntri<> . Razm· bell. a1·e t'aten 
regularly <H; nn appei izing food. 

He,·eral kinds of Yenn. Shells (rellel'i­
dar). bo1lt small <lnd larg,e ~ pecit>~. <He 
found on oeean ~1ndy be<lC'hes and on 
more ~lwltet·Nl sandY be<1thPs. ~ome, 
nlthongh <·ommon on heaches. htwe often 
been swep t in ftom gt·eate1· depths. The 
HC'COrnpany ing llln. h·nt ion will indicatt• i1 

few slwllR of ihis famih. fmm d locallv. 
.:\lHny speci<'. inC'lnd~·d in the ab~>ve 

groups also O<'<·m· in the southern Stntcs 
o[ Au!'\tl'alin. nn<l <1 few exl<>nd to outlH?l'll 
Queen:-;land, ihc be~t exnmplC' of ihi~ being 
t l " . . " J " 1r p tpt . n most case5i, biYalves from 
i he sandy <'Ol·al h<.>aches and from the 
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mainland of C~ueensland also appear in 
~imil;n envh·onment amongst the ishmds 
of the Houtb Pacific. rl'o quote an instance 
of this. the large white Lucina ShelL a 
('Ommon species on the Great Banier 
Reef, is fl-equentl~· wa~lwd up in numbet·R 
n long ihe white wa\'e-waRhed ~and~ of tll<.• 
L<lgoon beach at Lotd Howe I sland. 

Apart from t he bivalve molluscs nor­
many inhabiting ih<' snndy ocean beach, 
<'mpty val ves of strays dislodged Crom 
ne~u·b:v rocky shoi'('s wnl hequently b(' 
met. ~\mongs-t ~hell debris, either banked 
up in dry sand or a long the wave wash, 

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

Stra, hh·ah·es dis lodged from 
n earby rttcky s hores, or from 
1lcea•er " '11 ter, nl:'e often fo11ncl 
l uose : tmong:o;t t h e sand , n n tl 
a fe·" · c•o1nn10II ones are s ho"" ' 
h ere. In the top ro·w is t h e 
Hni ry ) lussel, 'l'ri ch o m y:t hlr­
s uhas. t h e d e lic nt e, pinky yel­
low ,Jin g l.c shell, A nomin 
clcscriatt n, nnd the decp-"·ntt>:r 
nrotH•h s h e ll , ~eotri~onj.n 
stran J,:"e i. The lnrge borir<g 
Pholas , or An~:el's Win~:, in 
the m idclle ro~v, is P h o la.s au"­
tral;t., ine, nnd alongside it n 
s m a ller S JICt'ies. Pbolas obtu­
ramvntum. In the bottom ron' 
on th e )(•ft is tl1e better known 
Brooch s lt <-11. Neo'trigonia m:n­
J:arita<'t-a, n n ll anotlaer lUus.sel , 
:llod iolus nrcolatus. Usu n lly 
onl;v ocl cl ' 'nlves of t h ('se 
st ru ;~•s nrc fo n11d, but ut tim es 
eo m p l e t e .SJICCi m ens are n ·a s hetJ 

1111 o n t h e s:111d:.. 

will be found such !0\hells as the delicate, 
boring Pholas which perforates rocks and 
wood along the shore-line, rather worn 
Yalves of "musself'>" detached from nem·by 
rocks, odd Yahe~ of the ti·easured Brooch 
Shell (N eotrigo11 ia) t·emaining genuR of 
a famil:v which extends far back in geo­
logical time, nnd many other kinds whose 
110rmal home i:-. not be1ow the Rands 
between tides. 'rlt c::;e should not be oYer­
looked. Their lH'CS('nce on a beach may 
be the fh·st indication that a parti<'nlar 
pecies lives in that locality and mHy open 

up quite a new line of research. 
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Passengers Withou t Passports 
By RO BERT G. PA L MER 

E
YEHYO~ E tannot go 0 11 an explor-­

i llg tt·ip to the . \mazon or the South 
Pole. But, cren if we cannot a ll 

experif'lH'<' lh<> thril l ~ of new and beaut iful 
~U'lH' t·,r. o1· or diHeoret·iug :-;trauge animals, 
W<' ca n, if we wiHh, co1tduct voyages oC 
cxplOl'•tt iolt on a ::;m all ·cale in our own 
honw ·. Rndt cxplot·at.i ons require neither 
a l<ll'gP h;mk <l<'eonnt. uor great ability, 
not· ex pe1·ien<·e. and they may be made 
<:lose 1 o om· own back door. The only 
eq nipmen1 1·equire<1 is a fairly power ful 
mi<' ros('ope. a few gins. microscope slides 
a nd patience. 

'fh e explot·Cltiou. . ugge ted are ex:am· 
inationH of the hodie~ of t ommon animals 
<Hound us, in :;;earch of n eatures more 
weird ;md faseinnt ing t han many met 
with in the most remote corners of the 
wol'ld. ~o nHl~' I ind te you to accom­
P<lny m<> 011 this tt·ip in seal'th of Home 
of t lw. e mimtte parasites known as 
h·ypmw. omes ? 

F ew scirn1 ifie d iseon:•l'ies created mol'e 
widesp1·end i11 t erc~t tha n those whicJ1 
demon~-;tt ·ated the connect ion between 
cer tain JHtrasitic org-anisms aud some ·well 
known but hit he do inexplicable diseases 
of man nnd domest ic animals. One or 
the~e i. Af1·ican ~ l eepiug sickness, which 
octm·~ only in that continent, because the 
tset~e fl;r, the carrier of the disf:>a se. i.l' 
confined there. It i ~ most p1·eyalent in the 
area between latitudes 15° :S. and 31 o R 

'l'h<> 1if<'·Cyd e of the trypanosome eau -
ing sl<•eping siclmess is somewhat similat 
to tlwt of the pa1·asite causing malaria. 
"\Yhen n tset. e fly bites <1 n infected man 
0 1' c1n ima], the parasites are orawn into 
its intc~tinr "·itb the victim's blood. Het·e 
t he t 1·ypanosome undergoes changes. Nex t 
t ime 1 he fly bit<'s it is injected into 
th e new host alonv; with the saliva which 
is pumped into t he wound. I n this way 
H is p::u::;sed into t he blood-stream of an 
uninfert ed persoiJ. Now, the t rypano­
some · mult iply and, afte r varying periods. 

a lt<tcks of ft•rp t·, wll idt lea r e the pat ienl 
wea k <lltd <lllarmi e, begin. The fi nal 
comnto~(' ~ t a1 e, from wh ich the name 
sleeping ·ickne ·,' is der·iYed, occm·s when 
the pnms iieH in,·;Hle t he fluid 'UlT01.1J1cl ing 
the ut·niu <ltld Hpin al COJ·cl. The pat ient 
IOS<'S COn s c·i OUS II('Rg HlHl death ellSU<'S. 
}jatly tt·~a I men L by injection of various 
dnt p;!:! ha~ pt·ored successful, but many ot 
t he J·esouJ·<·P:-; of the Dark Continent ,,·ill 
t emain unt appcd while the tsetse fly 
r emains in 1<1r~e num be1-. to act as host 
and cani <> t· of 1 hest> de<ldly para ite . . 

P h otomi t· r ogrn tlh of l h · ing T r y pauosomn 
l e" ·isi in h loncl o f rat. P h o tOA" rn(lh shows 
t h e m o , ·e nu•n t s br o u g ht a hnu t h ~- t h e 

und u lati n g m e mbrune. x 1800. 
Ph o to.-R. G. Palmer . 

The h istm·y of the di sco,·ery of trypano­
somes; i an interes t i 11 g one. I n 184:1. 
Yalent inc, of Bei·nr, ob~erved an organism 
in 1 he hloocl of the common trout, R•Cllmo 
fario , and his descrip1 ion is probabl; the 
first l'<'<'Ol·oed ncconni of ~ 1t·yp<1llOMme . 
'J'wo yen r. · la tet, in l~J.:~. Oruby estab­
lished I h<> g<' llltS rrrypanosoma from a 
specimen whi <'h he observed in thf' blood 
of a fl'Ov;, and which he nnmed Trypano· 
801/W ro f at uri 11 111. The first recorded 
from mnmu1a 1 ~ w<>re found iu 1897 by 
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Le w is in India i 11 1·a I ~:; . 
kllown a~ Trypano soma 
<·<>Hunon in the l>lood of 
ill(> wodd. 

These <He now 
le1o-isi, and al'e 
mts tlu·ougllout 

rl'he fir ·t ~Ce ll in humnu bl ood wa~ l>y 
F onle in H)Ol. and was r ecognized as 
::;u<·h L>~· J)ut t on in 190:.?. f l'om m a te1·ial 
:-mpplied to ltim b.r L·~ot·d e. They wet·c 
flu·thet ohsen ed in H)O:~ by Cas tell<lll i, 
whe n he round 1hcm in fJuid t ake11 fJ·ouJ 
th<> spine in the region of the neck ftom 
a pat ient ' uffering ft·oul Lhe disease t hen 
k11 own a · :::;leeping sickness. So at h1 ·t e:l 

<·oHnc<:ting· link was <.~ ·tablished between 
t his disease i1l man <lllcl a parasitic org<lll ­
i ~m . which p t o,·ecl to be it ~ cause. B t>cau:e 
of theit medical int e1·cst trypano::,;omes 
attracted much attention and today they 
<H'C studied by resc;n<" h workers in all 
pads of the wol'ld. 

> -~,. 

--/ ' 
( ~ ~ . . 

'1', 
~, 

\ 

'J ' r ~· Jm noson•es fro m Ynrio us aniuutls. 
After H egn e r. 

TJ1 ese c1·eatures 1i\'e in a world wh ich 
1 ie~ beyond t he ]imitH Of huma n vi sion, 
l'or· 1 hey Uve iu t he bodies of various 
<lll i ma l ~. the blood ~ tJ·pmn being t he nsua l 
abode, and also th C'y a r ·~ too ~man t '> 8ee 
wit hout the aid of a m icr oscope. The 

------

Hitnplicity Of thCil' · l rUCltll·e rel egateS 
t lwm t o t he I'HilkH o.f th e Yery lowly 
protozoa and t hl'.V HJ'l' paras itic for their 
I iving i. gained <tt 1 he px peuse o f th<' ir 
ho ts. 

T he wonl 11·ypanosomc com es 1'1·om 
two Greek wor·ds, t ryp anoJt) a c·orks<:I·P w 
OL' bol'ing im;t rumeut. and .sonw} a body : 
t h<' r·eason for <:011 Cening this name will 
h<> i nstaut l.v l'<'H lized when the l>o<l;r ­
~ti'U<:ttn·e is 1·e,·ealed u n<l c1· a mic1·oscope. 
(Hec illustration. ) l\:loBt of t he tl·ypa no­
somes a1·e chat·a cterized l>y a mo1·e 01· 

l <>~~ spindle-.·baped body with a .cent r al 
nudeus. A whip-1 ike appendage p1·ojects 
1'1·om t he ante!'iOI· end of the bodY and 

' is <:alled the fl ag·etlnm (little whip ) . 

1 

Oia~rnm of 'l ' r'' JUino s ome s h o ,,-in g ;;; truc e urc . 
( 1 ) Post e rio r e nd u f hod~·. ( 2) P arnb:uml 
b o th·. ( 3) Bas nl A"rnnulc. (4) lJndulatinA" 
m e mbrane. (5) X uclc u s . (G) A nte rior e ncl 

of lJOdy. (';') F lagellum. 
After H egn e r . 

Some of t he- largest of these orga11isms 
a t·e to be found in fi sh. OnE> spe<:ie~ from 
i hr rommon :,;;kate m €"nsn res eij!;h iy 
mie1·ons (a mi cron is about 1/ 25.0QOth of 
nn in ch ) in let1g-th. Reptiles. also b nehonl' 
t J·ypnno5:omes of con . ide1·able leng-th. 
Hecently t he a ut hor was fortunate enough 
1 o collect and obsene in the blood of 
om· common la~oon 1 ortoi~e. Chelodina 
longieollis, a l'Hl'e and beautiful specimen 
of <l t1·ypanosome of a type fi rst obse1'ved 
n nd n amed by P l'o fessor T. llarvey 
.J ohnstou in 1907, wh o collected it from 
i he a me species of t ol'toise. (See photo­
gl'aph.) T1·ypanosoma rotatorium. f rom 
t he common frog, is more leaf-l ike in 
e1 ppearance a nd is from fortv to s ixtv 
minous i n length, nbon t half the . ize o·f 
the o ne f r om the skate. 

T hE>se are but a few exa mples f rom 
hundreds obsf' I'Y<'d nnd named during 
r·<'<·c•ut years. Man gen e-1·a 11y h al'bour s 
smnll er speC'ier.:; t han the ones men t ioned 
nb<)\'e. 'l' hey ~ll'e 7'rypano8oma gam bien.cu, 
<l nd T. rhodesie11se, both of which cau se 
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sleepi ng si<·k 11<' ~ and mea :sure appl·oxi­
ma1ely twenty-two micron ~ in length , 
'T. rl!ode,<;iemw being ~lightly t he maller. 
T . lewi ·i) from the common rat. is also 
a ·mall n lt·iet r. but somewh<lt louge1· ilwn . ~ 

t he two whith ta nse disea~e in man. 

Photcuu h•rogr:qlh c. f TtlYll:tnosOJlHt c h e l o(liu:te 
in hlcwcl of C h e l oflinn l ongicoll i~. x 1800. 

Pholo.-R. G. Palmer. 

'rhe. e o t·ganislll !'> exhibit much nuiatiou 
iu hape and si ~e an d in the moYements 
they pe1·form when obsened aliYe undet· 
the miC'ros<·opc, but one must observe 
t hem in a ])l'<"'pal'ed and stained condition 
to RN' th ri t· structnl'e properly and 
aprn·ec ia t e the beauty hidden away in t11e 
bodi rs of la rge t· an imal s. The larger 
vm·iet ies do littl<" mo1·e than wriggle in a 
sluggish and slow manner in the limited 
fiel d of ihe mir1·oscope when examined 
nlh·e, hut thc sma ller ones, such :u:; T. 
l ewisi, <HC Yer;r active. 

The numbers seen ali,·e in th e bl ood at 
any one time rar,v, depending on t he 
length of t ime of infection. I ba'e 
obse1·ved in t he blood of t he rat what 
eemed like a solid mass of wriggling 

tr;rpanosomes. There must ha'e been 
million!-{, n !-ii{.!:ht which astounded mf' . 
1'hough 1·ats ran harbour tremendous 
nnmbe1·s of t hese paras ites in t he bl ood 
at the on€' time, there is no evidence t hat 
they <·a nse any inconvenience or Jn·oduce 
a di seased condition. Not only the rat, 
but also many ot her animals are appai'· 
ently uot affected by similar degrees of 

iuft>cliou. 11 js S<ll'r io l-'<lY that lltost 

t t·yp<lnosomes do n ot cause discomf01·t to 
t hcir nn tu t·<ll hosts. The~· may be detetted 
alh(~ in t hr hlood unde1· the minoscop€' 
hy watc· lti ng fot· nwremeH1s 01· <lgitctlion 
of the hlood c·ot·pnsdcs. C'Io~ e1· ob. ·eJ·Ya­
tion will then ll ~mllly rereal t lw 
t t·ypanosome. 

Knowl<•dg<• of luc life hi :::;to1-;~ of mnny 
of the lmown trypnnosomes is imperfect , 
wh ich m;1kN~ i t diffie nl t to claRsify them. 
J I en•, t hrn , is a fi<• ld for o1·igina1 investi­
g<l tion. ~pa te does not permit <lll 

<'xhamd iH' attouni of the life hi tory. 
Hl'icfl)' . t hr para sites <:He ttansmitted 
f1·om nnimn l to animal. in the case of 

A 

( c 

-" j .. \ / ' 
~ 

Diagram of life cycl 4' of 'l' rypauos onta Jewis i 
In t h e Rnt F l e u. 

After Hegner. 

'Prypan(lsonw l el<' isi h·om rat to rat, o r 
T. J'OtatoJ·ium. from f r og to f1·og . by thP 
agcn('y of some intermediate hoRt. In the 
latte1· c·;.1se, tl·an . mission occur. by dhect 
i no<~nla1 ion h)' the common leach through 
thc mouth pm·is when freding. or indi­
rectly by ihc a ni mal acridentall~- ingr~t ­
ing 1he infected faecal substance. Tn t hr 
case o f 'Tr.1J1JCu1osoma, l ewisi, the parasite 
is COlW €',Yetl ft·om host to host by the rat's 
iugestjon of 1 he co11taminated fa:>ces of the 
fl ea fl'om ii s {'Oat, or by its eatin g t he 
flea alive. The diagram gh·es a clea1· idea 
of t he life history . 
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Some Strange Interpretations of Early 
Discovered Fossils 

By H. 0. FLET CH E R 

TIIE history of life on the earth 
during pa t geological peeiod~ 
unfolds many interesting and 

fascinating stories. l t is now fairly well 
known 1 o the majol'ity of people that the 
cal'lh iR a ve1·y ancien I shucture fo1·med 
app1'oximately foul'l<'en h u n<lted mi1l ion 
JNU'R ago. 

H .· ea1·Jiest animal jllhabitant came 
into exi,·tence at a much later date. We 
are ignorant of the exact time and place, 
but the fo sil remaim~ of well organir.ed 
an cl . ·pecialized animal groups are known 
f1·om rocks laid down in the Cambrian 
sea!-\ ::.bout seven hnJHll·ecl million yea1· · 
ago. 

'l'lu·ough this ,·ast period of time there 
has been a continuous proce ion of life­
an ordedy ma1·ch of g1·ad ual progre s 1 o 
the familia1· highly ~pecialized animal 
1'01·ms found living today. Countless 
mnnbers of anhna1s have lived and 
enjoyed life and flourished on the ever· 
changing contine111 s and in the seas of 
past geological ages. Land bridges and 
gulfs of the ea have been continually 
changing place, thu allowing the fl-ee 
and ea ~y di per al or all animal group . 
'l'he. c early creature have passed away. 
but many were fated lo become buried 
in the mud and ooze of ancient seas ot· 
entombed in desel't and lake deposits. A 
hu·ge pe1•centage of the past animal and 
plant life peri hed beyond all reco-re1·y, 
yet an amazing number are perfectly pre· 
SCl'Yed in l'OCkS or all geological age· 
tlu·oughout the wodd. 

It is from a study of these fossil 
remains that geological history was com­
piled and pel'fected. [t is possible to 
handle and examine the fossil 1·emaius of 
animals which lived milJions of yea1· · ago 
and to reconshuct not only the animals 
themselves but the conditions unde1· which 
they lived. It is pos ible to lea1·n the 

climatic conditions and the clistl'ibution 
of Jand and sea existing in early ~eologi­
ca l periods an cl, of till greater 
importance, the CVCl' iute1·esting theory of 
evoJui ion with present·day man as Us 
linnl development. 

\\'hen fossil remains were unearthed 
in the early days of t he . ixteenth and 
~eYenteenth centm·ie , their "accidental" 
1·e emblance to living animals was pointed 
out with intere!':t, and they were univer-
·aJl;r termed " po1-ts of lHlture". The idea 
thnt they were at one time animal. was 
ridiculecl and not euterta.ined for a 
moment. It was said i hat 1 he e objects 
we1·e placed in the rocks by the Devil 
himself to woo people to his side with 
thcil· infamous thoughts. People who did 
not believe in the theory of spontaneous 
generation for all liYing things were 
unbelieYers and fit only for the stake. 

"\Ve must bear in mind, however, that 
the study of fossiL·, in these days, was not 
even in its infancy. '\Vho could be blamed 
Col' rejecting such strange talk as a world 
peopled with monster. , millions of years 
before, and now found preserved in solid 
1·ock hundreds of feet and more in 
thickne ? 

Several Italian philosophers in the 
Hcrentcenth century made compari ons 
between fossil 1·emains found in the cliffs 
of the Italian coast and animals living at 
1hat time. The now discredited theory of 
.. pontaneous generation had clouded the 
mind of most of the e philo ophers, poet 
an<l naturali t and the ignificauce or 
their conclusion· wa · temporal'ily lost. 

In the late Middle Age we find Yan 
l lt'lvont's famous 1·edpc for the creation 
of mice. That is a pot of dirty linen, 
<1 few g1·ains of wheat and a piece 
of cheese well mixed together. One 
philo ophe1·, afte1· a <'Ousiderable amount 
of research, announced hi conclusion . 
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In Ch c i\.lichlle A~cs Ute :fossil bones o( 1hese t·xti n d 'l :tsCndons \\'<'re 1huug-ht to be 
e , ·id e n ce of Jlunutn ~tianc,, 

"Timber rotting in the ocean gave bh·t h 
to WOl'm. and theJ in turn to b utterflies, 
that eventually blo somed into song­
birds." 

The cH'<:m·acy of the doctrine of spon­
taneous genel'ation wa questioned early 
in the eighteenth century, but for the 
next centm·~· at least fo il remain were 
h E'atcd wit h scant 1·e pe<:t. 

Lai c in the eighteenth centur y, 
palaeontology 0 1· the study of fossils 
at·ol';e as a science. The pionee1· researches 
of Ral'on Cuvie1· (1769- 1 32) placed this 
new cience on a ~olid foundation which 
ha~ w ithstood the test of time. Thr 
science of palaeontology was outlined as 
" the science which t 1·eat. of the living 
bein g, , whethe1· animal or vegetable, 
which have inhabited this globe in past 
periods in its hi sto1·y" . 

Other famous scien t ists, following in 
Cuviel"s footsteps, en la1·ged and greatly 
extended the . cope of knowledge derived 

Copyright-United A r tlsts' Cor porat ion. 

from the science. C1wier announced. that 
"all OL'g'<mised existences wel'e not 
('l'eai<'d at i he same Ume: but at diffPJ·­
rut 1 imeH JH·obnbly Yery 1·emote from each 
otlle1· - ,·eg<•tablc, before animals . 
molln ea and fishe!i; before reptile and 
the Jat te1· bcfon• mHmntals" and that 
"fo!S il l'l'mni ns in the more l'ecent 
strnta ~ne those which appt·oach nearest 
1o the tn·esrnt type of roJ·reRpon<ling 
lh·ing ~peci mcn . ··. 

It is raihe t· diffitnlt for people li1ing 
now to 1·calize the impo1·tauce and the 
com·age of C'uvii?J' to make lmo"~n uch 
I·adical and fal'·l'eathing change. in cien­
tific thought. At i hat time. 01· ceri ainly 
not long befon' it , thrre wa~ a decidrd 
J·c1nctantc to foste t· the thh-~t for know­
ledge. It is not more than a century 01· 

t wo ago that Hc ie11 tists, in,rentors and 
di scoverer~ w01·ked by stealth. hiding 
their knowledge for f'ea1· of the ridicule 
it mig'ht cause from a . ceptical and rather 
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bigoted populace who at times showed 
theh· tUspleasm·e in well planned and 
unpleasant punishment. 

Imagine the storm of p1·otest which 
would have arisen from men of J'eligion, 
steeped as many of them we1·e in the 

. excessive prejudice and supel'stition of 
those <lays if they had been told of 
moushon:-; an<l g1·oteHqne 1·eptileR. eighty 
feet iu I ength an cl weiglling forty tons, 
animals we. uow know we1•e abundant 
in the -:\[esozoic E1·a, two hunched million 
yea1·s ago. Their imagination wonld have 
reeled if told. that the hist01·y of these 
countle:s~ past animals wonld at one time 
be written just as cleady and t:onfidently 
as an histo1·ian wl'ites of the events of 
yestel'Clay. 

It woulu have been strange indeed, 
considering how little was known I:egarcl­
ing the past forms of life on the globe, if 
fanciful stories had not originated to 
explain the presence of their fossil 
1·emains. Uany of the stol'ies a1·e interest­
ing in their ingenuity, and the skill used 
to explain ce1·tain fossils wa. an achieve­
ment. 

In Pleistocene days, about a million 
years ago, the1·e lived in various parts 
of the N 01·thm·n H emisphe1·e a large type 
of hail·y elephant known as the Mammoth. 
It is now extinct, but its fossilized bones 
a1·e fl-equently unea1·thed. The Siberian 
pea auts with pleasing simplicity named 
the :.uammoth " :Nlamantu" or g1·ound­
dwelle1·. They had never seen one alive, 
yet bones of them were plentiful at vary­
ing depths in the g1·ound. The peasants 
had also heard stories of complete 
skeletons being found, and complete 
animals ·wit h hair and flesh still attached 
had been unearthed from the fl-ozen 
g1·avels. The flesh had even been eaten, 
so obviously there was only one con­
clusion they could anive at-the 
"):famantu" was a huge creature which 
l h·ecl u nfl e1·ground and never came to t he 
. m·face. 

It is a stl'ange fact t hat the early 
human mind should have in some cases 
created monste1·s not unlike some of the 
Dinosanl'S of the Mesozoic E ra . In 
ancient Greek mythology we find legends 

in which dragons and sea monsters are 
largely figured. These animals are pm·ely 
products of the imagil1a·Uon, bui in some 
cases do not cliffe1· a great deal from the 
giant creatm·es found ju the "Age of 
Reptiles''. These were certainly not 
"flame throwe1·s", but in size and 
ferocity, A7losai1Wus-the King of the 
1'yrant Reptiles- would llave called for 
superhuman efforts on the part of the 
mythical Saint George, before being 
subdued. 

The former 1n·esence of giants on the 
earth was a fi1·mly established idea in the 
Middle Ages. A complete skeleton of a 
Mastodon was described in 1613 as 
Tr;u.tobooh'Lt8 Rex) King of the Oimbri, a 
barbal'ian king one had to look up io. as 
he is recorded as having stood nineteen 
feet in his socks. The skeleton of this 
pretended king remained at Bordeaux 
until the yea1· 1832, ,,·hen it was sent to 
the Museum of ~a jural History in Parjs, 
where it may ~till be seen. 

Another famou.· giant was "Littel 
Johnne'' of St:otland. He was described 
from the leg bone of a Mammoth and was 
said to have been fourteen feet in height. 
After a n umber of these discoveries had 
been made kno,vn and Oassanion, who 
lived in Valence, had prepared a treatise on 
giants (De Gigantibu ) ) 1t was gene1·ally 
accepted that giants we1·e an actual fact. 
H ector Boece wrote : "Be quilk [which] 
it appears how extravegant and squaire 
pepHl grew in aure regioun af01·e they 
were effiminat with lust and intemperance 

· of mouth ." 
The church of St. Ch1·istopher at 

Valence possessed an extinct elephant's 
tooth, said to have belonged to St. 
Ohristophe1·; in 1789. a thigh-bone of a 
mammoth, figuring as t he arm-bone of a 
saint, was carried t lu·ongh t he streets in 
order to bl'ing 1·ain. 

When mammoth bones '"e1·e first 
uneaJ.-thed, it was explained t hat they 
might possibly be t he remains of a herd 
of elephants brought from Af1·ica by 
Hannibal. Anothe1· t heory was "il-refut­
able evidence of the great flood", and that 
strange bones must have been washed by 
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8iYnh·e s hells (Gryphnen i n c u n ·n) n llied to 
th e prt•sent-dny oyster. rre rtinry slae ll s s u ch 
a" flacsc were described u s t h e "Dc~·il 's 

'roeuails''. 

the flood waters from othet unknown 
part of the world. 

~-\ complete skeleton of a Salamander, 
A ndrias scheuchzeri, collected from rocks 
of Uiocene age at Ocningen, Baden. 
Germany, in 1726, was originally 
described as a child de troyed in the 
flood. Professor Scheuchzer, ubscribing 
to the p1·eyalent belief that all fo il 
temains were relics of animal that had 
perished in the biblical flood, described 
the skeleton as "Homo diluvii testis". 
This pllysician and nattna list saw in the> 
specimen not only the skeleto11 of a C'h ilcl 
but even the impre ions of the btain, 
liver and muscles. Jli~ engravings pub 
lished in Que1·ulae pi. cium were aftet·· 
ward. printed in the famous "Ooppct· 
Bible" as positive p1·oof of t he literal 
accuracy of the Biblical Hec01·d. 

In X orth America the Indians regal't1 
the Giant Dinosaur bones exposed on the 
weathered surface of Eocene rocks a~ 
those of tbeh- illustriou. ancestors. 

As late as the yea1· 1882 there was pub· 
lished a report on the discove1·y of large 
human footprints impressed in sandstone 
nem· Oarson City. Xevada. U.S.A. lu 

qnanying thi~ tone fot· IJuiltlitJ~ pur· 
poses many diffeten( kinds of footprint.~ 
an<l tracks we1·e unco,·c•t·Pd on th<' hort­
zon1 ally be<l1led . m· faces. ~\.mong~t them 
we1·e tho. c Hupposed to hnv<' been made 
by human giants p1·eset·vNl. h1 . ix H<'t·i~s 
and each with aHe1·naie tlght and Jeft 
t t·ack . The , tride i8 from t wo <UHl a 
half to more than three feet and e\·ery 
footprint is ,,bout eighteen inche~ Jong. 
The footp1·ints were latet· found to have 
been made by a. giant slo1 h, Myl?d011 ). but 
lho:e \rho eutc1-tainetl the ol"igmal Hlea 
mu ·t lut\·e thought a gi~mt wHit an 
eio·hteen-inch foot walked with a ,·e t·~' 

b 

short . tride. 

The ,..frt>a m-line d internal s h ells of t h e 
extin N c•utttc-fish (llelemuites) were 
ori.1.d n a lly iu teTJneted :a" ·"r'h underbolts". 
Th~Ne s h e lls nrc pn r tic'uln r l y n buntl:t 11 t i 11 
the Lower Crt•tnceous ro(•ks uf Q.ueeu s l ancl. 

It iR not so long ago ~ince some 1 i fe. 
sized l'econstructions of extinct giant 
t·eptiles ,,·et·e exhibited in Central Pa 1'1\:. 
:Sew Y01·k . .A former mayor of Xew Y01·k 
orcle1·ed t ht>il· destruction 011 the grounds 
that t hey \Yere inconsistent with the 
doctrines of L·evealed religion. They wei'C 
b1·oken 11p and the hagments i.lu·own into 
the park lake. 

ut,·e<l bivah·e hells, allied to the 
ordinaL·y oy. te1·, and named Grypllaea. 
incurva) have been dc:cribed as the 
"DevH's toenails", and the stream-lined 
Belemnile shells o abundan1 in Cretace­
ous rock. we1•e thought to be tlnmdm·bolts. 

[Oontin·u.ea at toot ot ne.rt page. 
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Strange Behaviour of Californian Marine 
Crayfish 

\YniLE S<'l'\·ing with th<' l ~ni.ted States 
X<n·~· in thel'e water . Chief Petty Officer 
,Jim Bailey, of Lo Angele , Californh1. 
was a regular ,·isitor to i.he :Museum when­
ever leave allowed him. Being a devotee 
of big game fishing, he was keenl~· 
interested in the natural histo ty of these 
waters, especially anything to do with the 
fauna of the Gt·eat Barrier Reef, and it 
was therefol'e natural that the Australia11 
l\fuseum shpuld become his home hom 
home in Sydney. 

In a recent letter he mentions a 
matter which will be of interest to loral 
natm·alists. Here is what he says: 
''llundred::; of crayfish or lobsters, as 
e,·e1·yone calls them, came r ight up on 
the beach het·e at Santa l\Ionica and all 
hands had e:l free meal. 'l'h is is the first 
time anyth ing like that has happened on 
our coast and it has everyone guessing 
what the cause of it is. Did ;you eYer hear 
of anything like this around Australia'?" 

Mr . Bailey enclosed a cutting from a 
local paper conveying a warning to the 
people to "th in k twice brfore they ate t he 
lobsters whic·h had come a~hore" becau. e 
it was possible that they might be poison­
ous. Apparently the clams and mussel. 
in that locality contain toxins at certain 
times of the year and t he rounty health 
officer thon~h t the crayfish might also be 
canying the same undesirable qualities 

(Continued front page 30.) 

Old ideas die ha1·cl, but it is from t hese 
ea1·ly interpretations of fossil remains 
that the science of palaeontology ha~ 
grown. vVe now know t hat fossil remains 
do not testify to the formet· existence of 
giants, heroe~ and demigods, but are a 
1·ecord of limitless information boundless 
in its interest. 

0 

in t heir flesh. Xormally there is a closed 
sea~on fot· them at thiR time of the year 
and so the warning was being issued. 
Unfortunately the result of the test for 
toxin~ wnH not stated in the letter so we 
<·annot h1;v the blame for the peculiar 
be ha Yiom· of the crustaceans to that 
S<"Ore. However. we can cite a somewhat 
~imilar happening in Australian waters 
in the invaRion of Corner Inlet. Yictoria, 
by gian1 Spider Crabs in 1933. No 
explanation for the local crab plague was 
fortheoming at that time, so we are 
unable to offer any explanations or 
theorie!'> to our American friends for 
t heil·s. Readers will remember the 
m·ticle on Animal P lagues which appeated 
in Yol ume VI I. No. 12, of this 1\fagazine 
which rlea1t with thil-l matter. 

A fm·the1· letter has ju. t arrhed feom 
America which gi,·es the scienti fie 
explanation for the behaviour of t he 
marine crayfish. Appm·eutly there was a 
plague of mic1·oscopic red Peridinians at 
the sa me time, and t he fi!=ihel'ies experts of 
California belieYe t hat the countlesH 
million!'\ of tiny red ne a tu res actually so 
depleted the supplie:o:. of oxygen ~and 
other necessary chemicals in the water, 
that t he tl'nstacean~ were battling for 
t heir ve1·y existence and migrated out of 
the wntet· to try and obtc:1in oxy~en from 
the air. 

A !-;im ilar plague of red Peridiniau~ . 
causing what is called locally Red Tide. 
or Blood '\Yater, occu rred iJt Sydney in 
1891 and killed lat·ge numbers' of 
mus~els. oysters and fish . These lav 
;H·ound i he harl>om· fore~hore~ decou~ ­
po. ing and fi ll ing the air with a most 
nnpleasant stench. 

E.C.P. 
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Some Butterflies of Australia and the 
Pacific 

The Swallowtails-Ill. 
By A. MU SGRAVE 

TilE aegeu.·-group contain~ a ll\lmber 
of la1·ge species dc,·oid of tails, t he 
body l>latl;: (!.;omctimes yeUow ) with 

,,·hite rna1·kings, whil e the wing~ a•·e 
hl<ld:: with a \Yhite band on the hinchdug. 
reh i~ gronp. typified IJy J>. aegeus Donontn, 
i ntllHles eleYen spedPs a l-l well <ls a 
IIUJ11ber Of SU US})Ct ies Hlld CO iom· fotms. 
. \moug the specieR may be Jllentioned not 
on ly af',Cjf'll:s and its l'<l<'es, l>nt P . Ob('I'OII 

(; 1·ose-Hmith hom 1 h(• R<lllta C1·uz GJ·011p, 
P. bridgei :\la thew f1·om the Solomon 
fsl<tnds. P. woodfonli Uodm<lll and Sahin 
f1·om t he noi·theJ·u Solomon I sland !-\. 
! 'OJJilio ae,qeursJ wl1 o~e s uiJspecies o<·(·u1· 

in Aus tralia, Tol'n•s HI l'ait , ~ew Gninea 
nnd tJ1c adjaceut is1H I H]~, resembles P. 
;wf yte8 in he-wing tllJ·<'e distinct colom· 
fo1·m s of fema les ,,.h i<'h, h owe,·e1·, <ll'e 
I'P:-·dri eted to t he ~ew Uuinea m·ea a nd 
1 h<' nOJ·thetu p<nt of .. \ ust 1·a l ia. 

Pn Jtilio negeu s o rm e uns. f e male for1n , 
C imuY(•ua. Darul('y l s ln nd. 'I'<trr(•s Strnit. 
Collet•tecl H. Elguc r . '"hag CY)ta u se, 4 incla es. 

'l'lte no1·t hern subspc<'ie~, P. aegeus 
OI'IJI(' uus GucJ·in-:UenerillP, o<:<:m·s in ):ew 
< l n in ea <llld the n<'igh honring islnuds and 
0 11 l>m·nley and ) Lunav l sla uclf.; in 'l'oJTes 
~t1·ait. The ll l<de didpJ·s fi·<)m the weJI­
kii 0 \\' 11 Aush·;l linn form in h;wing the 
light cent1·c:tl areH of the npper side of the 
hindwing gellf.l'<lll)' lnrgcr, and the -pot 
i 11 the <Hial cel l wiH' JI 111·e:.;ent is ::;malle•· 
and orange-1·ecl iu to lout·. On t he nndm·­
s tu·faee 1h e l'O\\'s or spot:.; (1·ed . blue and 
g1·ey which a1·e so ('onspkuous in typital 
urgeu.·) e:11·e mn('h J·e<lnted in number. 
The male oc<:urs iu t \\'0 tolour form:-;; ( 1) 
l h<• typic<ll OI'JJIC' III/ . .,·fot·rn wi1h <-l band of 
l:tl'ge spots on tlw fo1·Pwing. and (2) 
fOI'111 ·jJO'II(liOII \\' i ( )I <I b<111d Ol Hllle:l]l spo1H 
ot· wi thout a lhl lHl. rl'lW fOJ·met· j S1<l (Cd 
by .Jordan to O<·cm· ('hi<'fly on the islands 
to the east and ·ont h-eHst of Bl'iti-Jl 
P apua, in Iluon Uulf and in Brit i ·11 ):cw 
<Tuinea (Papuu ), wheJ·eas paudiou n~prc­
sPn t!.; the western geog l'<l phi ral t·<l ce f•·om 

P nt• i lio a egcu s oruu•uus. h•m a l e l'o rtu, 
tnacshuus. )lurra'' Islnnd, Tor r es Strait. 



)L\HCTT 1, 1946. THE AUSTRALIAN )lUSEUM }lAGAZI NE. 33 

P :tJtillu at•A"t>US at•A"t' u s. Fenaa l e fnrnt 
hen trh. 'l'hurs dny Js lnncl. W ing e:quanse; 
4:1 indt<•s. Tu this "ltt•t•i m t> n t h e " ·h it<> hnr 

i " obsoh·te. 

.\1-n. " '<1 i~<'u. ) l i!';ol, ~al awattj and t he 
JtoJ·I hrnt p<nts of l>n tch a nd Ge1·m<Hl Xew 
0 n inra ( )l<UHhlted T eJ· t·Hot·y) . Actoi·ding 
1o "~atrl'IH>\Isl' nn <l LyE'll ormenus extendR 
to T on·('!-; ~t t·;lit " ·het·e, from Darnlev and 
) l nnny I sla nd. t hey 1·ecord the t;·pital 
m:t le• HI HI ft>mn le OI'IIH, IW8 and the liO'h te r· 
<·olonr· fflllale fot·ms. timo.r·c>Jia .Jo;dau . 
(JI/ f'siuu8 Tlcwitson and rn11a1wa Boisdll\'a] 

;J ' 
the!'i(' two htsi ·Jl<tmed intet·gt<HlinO'. These . ..., 
onuenus fem <l les <liffer f1·om females of 
tlw typi<:<ll aC'.<J(' l/.·-snbspe<:ie.· h:v the whi1 e 
;t r·c•n of the• \lll(l<•t·suda('(' of the hinc1 wino· J ::-... 

11 0 f r·c;H'hinl!: H H a white offshoot to vein 
8 . wlli('h lirs jnsl IJplow the foreboHleT of 
the hilHlwiH~. 

<'cu·l Hibbe lln l':l nlso des<· •·ibed ancl 
figlll'f<l 1 hp hn,·a wh id1 wa~ found feeding 
ou ( ' if l'/18 nt .\ si t·olabe Ray and Finsch-
uaf£> 11, X('\\' (~llilleH. ' 

The typical ioillbspec ies. P. aegeu.· aegeus 
Douo,·nn. the Ol'dtard Butterfly. o<:<·m·~ 
011 B<1nks. Pt·inc·(' of \\'a](_.s nncl Tllm·sd<~y 
~shtnd :-;. m•a•· ( 'ape York. and extend.· 
son1hW<lJ·ds down the eaf:;tet·n ~\nstJ·;1lian 

C'oast to \ 'ictc>J·in. 
' l' he lll<ll<• on the 11pper sm·fa<"e is blade 

wi I h <1 whit ish h<lll<l H<'I'O!'iH the tip of the 
forewi ng. H <·PniJ·;Il ,,·hit e m·ea on the 
hin<lwing and a r·e<l anal s;pot. On the 
l l ll<kt·snl'l'<l<'<' t lte I'OI'<'''· ing- .J't'ioi{'mblr1'; the 
npJH't·siclC', IJu t i 11 LIH• hi nd\\·ing ih(lH' is 
no <·Pntr·n l \\'hitr n r ·<~a. only an ouier· s<'l·ies 
of •·ed spo1 !-; JH'<II' "''' ich m·Q blue <IIHl 
g•·<•yish sc·•ll<>d patc·he~. ' Pit<' frm e;'l le. whieh 

ot<·nrs in lh<' t hre<' c·ololll· forms in the 
( '<l p t• Yod; tti 'PH, is •·ep•·eseuted son tb of 
Ill<' Tlet·IJ<' r·t Hh·e•·. Queensland , by only 
o n<' l'ot·m I h<• lypi<-a I form. This tolour 
fot·m. quite unlik<• the male in appeenance, 
is e<lsi ly r·c>c·ogn ized h,r the b1·own-hlack 
11ppct·si d<' of t hr for·r\\' i ng being whitL·J1 
on the out(:'r· side and with a whitish ;·pot 
n t t lw <' tHI of I he tell . The bi·own­
hlHtk hin dwi11 ~ lws a white tentral <Uea 
witl1 illt out<·•· ~<· r · ips of ted lunule~ and ~ln 
i IIIIPr· sc t·i eH of hhtC·fH·a led patches. T he 
UlHlcrKi <k ik simiJ a1· 1o tile uppel~side and 
ll1 <' e<' ll ( J'<l l w ll it <~ a 1·ea is 1·ed u ced to a ben 
wl1e1·e i1 t·etteiH'!'i \ ' Cill 8 helo"· the c·ostal 
h01·d <'1'. 'l'h is ,,. hi( e h~u· as D1·. ' Vater­
house hels :-;!town, nuies in width. being 
lli-ill<11l.Y mnch broadeJ· in spec·imens from 
the south Own in 1hose in tlle nor th. 
..\l nny of tit<> females fl·om the i ·lands of 
Tones Hlr·ait <"<lltnot be sep<ne:ned horn 
t hosp of r; J'Iilt' l/11-'> ft·om Xew Guinea, t he 
whit<~ hen h<t\· ing <li sappe<:n·ed. 

One of tht• f(lmale <'Ol mu· fo1·ms known 
us tullia " '•Hel'lt ous(:' octm·. on Banks 
IJ.d <l lHl a 11<1 somewhat 1·e. ernhles the male 
in appe<ll"<lllc·c. 11 lacks t he white oute•· 
t,a nds of ( hC' npp<' t·s icle of the forewino· of 
the ty pi cn l fcm<tle, though t1·;H·es of these 
ban<h; HJ>JH'nt· on the underside. This fOI·m 
l't>sembles I h<' nor·t lleJ·H fo1·m, P. aege•ns 
orn1f'11us f. timo.t·eJw. Auothe1· femc.tle 
c·olou r· f'o r·m <'elll <'d b('(ttri.t \Vaterhou1';e, 
J·<'Hemhle~ <111oiher nol'thel'u pale colour 
t'm·m , 1'. oegrus urm<'JliPi f. onesiJW.'i: but 

Or<'laurcl lluth•rfly, Pa11ilio a egeu s Ut'A"ens. 
IU:tle. Pn h11 Uea<•h , Syd n e , ·, "V in,:; t'X]t:IIISC 

lht't't' !11111 :t h:tlf ill '"']H'S, 
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it is rare and is r·el'ol'dcd only fl'om Pl'in<:t­
or ~Wales Island. 'l'hur·sdny hlantl and 
<'ape Yodc The whi tt.• outer· band' oC UH• 
fm·ewing <He mor·c genel'<t l ly ~ntTuse1l 
OYer the uppet· and low<'t' sudaces of !lu• 
wing ·. \\"hile 011 uoth sides of the hind· 
wing- the white tentl'a l :nea is widened 
towcu·ds the base and the outer row of 
spots are redueed to n JHtle orauge. 

P. aegeu.s onnen1tS 
Guer. 

New Guinea to Ton·es 
Strait. 

P. aegeus aegeus 
Don. 

Tones Strait to Vie· 
toria. 

Conesponds to 
male: typical form. male : typical form. 

form: • pandion 
Wallace 

female: typical form. , female: typical form. 
f.: •onesimus Hewit· 

son. 
f.: •t hnoxena J ordan. 
f.: •mnanga Boisd. 

, (.: • beatrix Waterh. 
, f.: *lltllia Waterh. 

rrlte life·history . of uegeus hal' been 
descl' ibed uy Gel'\'H~e li'. :Mathew1 and 
latet· by Dr . 'Ya tel'llOHse." l n the la t'\"<ll 
:-;b1 te the nati,·e foodplau ts of the 0l'cha rd 
Hutt<'l'fly a re the l <>nres of ~nch plan ts n!-i 
.1<-rouychia . Halfordia, .llicrocitnu; (Aus­
tJ·a lian Lime), a ud '\Yilga, merubet. of the 
fa mily Ru taceae, hu t i t ha~ de,·eloped ;\ 
taste fol' the intt·odu<'ed <'i t rus and has 
become a fam ili e:u insect a nd m inor pest 
to orcha rdist s . 

O r c h ard Butterfl y , Pn11ilio aegeu s a e g e u s. 
Female>. Sydney diKtrict. 

Photo.-A. 1\Iusgrave. 

• Torres Strait form. 
J :\-Iathew. G. F.: "Life-h istories of Rhopalocera 

f t'Om the Australian Region", Trans. Elnt. Soc. 
Lond., 1888, Pt. i, 137-188, PI. vi (col. ). 

~ \Yaterhouse, G. A.: H'hal Butterfly is T hatr 

The splH~l·i<"aL Pggs <ll'C laid ingly ot1 
lht• .rouug le<1,·es of' lh<' food.plant; t hey 
ill't' yrllo\\· <1 t fil'st lnti darken before 
tna t Hl'ity. 'J'hp rwwly pmerged Ja1·va i · 
hind\: \\'ith \\'hi le ntn r·kiugs. but when 
fnlly-gt·owu it mea:-;ut·r~ abo11 t t "·o and a 
haIr indH~S with t lw nppeJ·si<lt> gteeni:h 
"ith three b<H:k"·•ll·clly sloping brown 
bands margi IH~d with white. " 'hen 
il'l' itated tbe hunt l1as the power to 
('Xi r ude H t·ed fm·kcd JH'O<'e~s (the osmeter­
ium) fn>m <1 g t·oow ht•hin d the head, 
w h ith emits <lll odour sn gge~ti \'e of dec·ay­
iug ontnges. 'l'ht> pupa he<H'8 a ho1·n on 
e<1d1 Hide of the hea d and its colom· 
hanuonize~ with t hnt of the p lant to 
wh i<'h it is a ltctthe<l. l'<lllging ft•om green 
to J'Nld i ~h-lH·own. 

T H E ME~J ~o~ H twrP. 
'l'he memnon-gronp in <' lndeH P. cleipll o­

{Ju ,~; Llnne, \Yhose typi enl fo1·m js found in 
('ei·a nl , Sapm·oea . ..Amboina . B u ru and 
Ohi. :--inhspecie!' Ol' nu·itie: range to ~ew 
Ou in ea: of these Hl <lY be mentioned 
d<>iplwnte.· Fcldet·. fr·om )l or tT", Halwa­
het·a and Te1·nate. ari.-.;tartu:s F {.uh totfe1·. 
fmm Het·man Xew On inea () I andated 
Tet·1·i ton ·) . a nd d<>ipyl us Felder, fl'om 
Dn t<-11 Xe"· Gniuen. 'l' hr male- and female 
or df' iphobul$ mrd it s nuieties a1·e nnl ike 
iu appe;nanre. 'l'he hiud wiugs are ta iled 
o1· ta j)] e~s iu the R(' \·e t·a l ,·a r ieties. T be::;e 
:ne huge btowni. h-b lack hutterflie with 
a wiug-expa use of fl'om foul' to fiye inthes. 
T hE:' male hal'; the uppe1·sm·face of the 

P att ilio d e hthobus h :rt•oxnn t hos. :i\lnle. 
('('rrnn. 
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I"llll illo cl c iJi h ohu N h n•oxnutlws. Fcmule. 
Cernm. 

Col'<' <llHl llind\\'ing 11ear the onter border 
wit h lig-ht hhw ::;t l'ipc~ forming et F;Ome­
wlln 1 <·on<·ttYC inne1· mn q.~· in on the hind­
" ·i ng. ' l'hr l'rma le h;ls white . tl'ipes 
ho1·<lcri ng t h<• n•in~ of the forewin~ and. 
nu 1ht> hilld\\-illg, y<>Liow ish pat<: he in and 
n<•a r· 1 h<> end of the <·<'ll <l n<l on t he ont\~1· 
honlr1· of the wing. <'haJ·acteris tic cb·· 
<·ular· o1· (' l'l's<·t>ui -likr mad,:~ iu t•ed ot· 
yellow <><·<· lit· ou the mHle1·~ntf<1<·e of 1 he 
ltiudwing in hoih sexes with prttdH.'S of 
I hP s;lllH' <·olout·s <1 t the l.>ase~ of the fo1·e­
a nd 1t indwiug. 

'l' hr 1Joot es-g1·oup <:ompletes th<"' sixth 
spp('i<•:o:-gronp whid1 im:ltl<l<'s 11n·ee species, 
1'. ju11ako )fool'<'./). boot(' .<; \Yestwood and 
/). r lwe8i Lcn <"h, which ;ne <.:oufined to 
t)l(• J IH1in -( 'hhw r0gion ;~nd 1-;o ;n·<~ not 
d<•alt with here. 

(j LO~S PAPILIOS. 

'I'll(' thi1·<l di,·h·don of the Fluted 
1':tpilio!-;, th<• (;Ios~ Pnpilio}':, includes 
1l1os<• Rwallowlnils in whi<"h the upprr­
sut-f;H·<> of tlw hodY <HHl wings i~ dnst<'d . ' 
wi 1lt ~l'('l'll or hllw m Pin 11 ic·-g-lo~sy !'>C'<tles. 
' l'llis ·ht·il1ian1 s<·alillg i~ nsunlly in tlw 
shctp<' of a hand oJ· p<t1dl. though in M mc 
rc11·ms t liP 1-!.I'C:l l<'l' ]lit t·t l~ brigh 1Jy 
('olon.t·pcl, The nndt>J·:;;nrfc-H:e i:;; always 
d;JJ·k fl)o\ <1 lll<'illls of pt·oiedion . ..ln iutet·· 
Ps1inu f<•:JIIll'(' of llliH cli\' iRiOJ1 lR the 
pl·<·~<~t<·P 011 Ill<' foi'('Wi ng in t he male of 
pilmw ( hni1·y ) R<'X m;nks 01· Rren1 stripeR. 
' l' h<•st• nt·<• pl<tte cl on V<' il1 !'l. la -7, bnt va1·y 
in s hapt• and numhl•t·. 111 )o)Ome species 
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t h<>s<' s<' :\ lll<tl'l~s ;u·e absent. In lorqu in-i­
a 11u,... 1 he s<' .:\. m at·ks <ll'C btoad on ,-eim;; 
ht. :.! and :~ ;llld tll<'t·ge ,,· ith one anotll e l'. 
,,·ltile that o11 n~iu ~is Yet·~· mlnow. In 
Jwridf•.., 1 ht• stripPs are sajd by .] ord<lll 
1o lw \ctt·iahlc•, and in the ulys8e.-.;-group 
t h<' se:\ m a r·J.:s <' :-.tend up to Yein 7. F01n 
sp<'<"i<•s g1·oups at·<• r·pc·ognized by Jordn11 
ill this <lh·isioll. 1\\'0 or which, t he paris· 
g1·oup nn<l lh<• JHtlilllll'tt.<s·gJ·onp, iu<:1udiug 
l'or·nts rt·ortl ( ' ll iwt , l nd i a and the 1\laltt.nln 
r·c'gion , do no L <:o Jt l·e t·n ns. In t heRe, how­
<:' n· r. g re(' 11 stales a re p resent. 

' l'1 11': I·l~HAN'l' II us-GnouP. 
In t lt c }J('rruttfl~ts -group, which takes its 

ll<lllH'. fr·om !'. penmtlvus Fabricius, of 
.J Cl nt and < '<>lche!-\, we note a change from 
t lw g t·et'll Htali n~ of the we tern forms 
to the hlne of thc ea~tet·n forms we will 
en<·ou tr t {'r in the next group-the ulysses­
gtonp. Two spe<:ies t·epreseut the group 
i11 tit<' Jl;tpllan r<' gion, ,-iz. P. 1orquinianu · 
F<'l <ler aml 1'. perides \Yallace. In the 
hn1tedli<'s or this g1·oup. with the excep­
timl or /'. 11(' /1//IU egeni lJont·ath, from 
Hmulm. t la• g·lossy g1·eeu or blue colom· 
of tlH• llpp<'J'SIII'f;H:e of t he wiugs extend:;; 
f'OI' clbOIIl OlH' 1 h il·d to two-thirds from 
tll<' h;ts(', <lrHl the snbmat·ginal spots of the 
hind wings 011 lite unde1· ·nrface a1·e tl·i ­
<·olmtt·NI, yel low, hlnck and blue, from 
hei'OI'(' h<H'k\\'ll r·ds. rl'he typical 7o1'quini­
tlllll-" is kli0\\'11 f1·om Hc:tlmahera and 
'l't>t•mt t P. h111 H cl i ::;;tin ct subspecies occm·s 
011 ('H<·h of the island: of Batjan, \Vaigeu 
HlHl ( 'p t·<l llt, and two subspecies are 

l'lltliliu Jll'nudhuN fulp:~ns. lUnle. Stunbnwn. 
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I·erol'flcd from J>ul <'h Xcw <luinea. /' . 
lorquinionus iH a gt·ceni l-\h ·OhH' i u~ed i11 

" ·l liC'I t th e metallic hand of t h<' forewing 
dcH's not extt• ttd <111iiP to th<' npcx or the 
<·<> 11. though lJiui~lt 1-\}IOtl-\ ;u·e prc:-;ent 
h<'yon<l tlH' ll)ll>CI' an~lp of tltP c·ell. It has 
<'Ios<' affinities " ·itlt ]Jf'J'flllllllls. but ill 1 h<' 
111ah• the il'ides<·cnt gt·P<'lli~h -hhH' band is 
not stntight on its ont<•t· honler as ill 
pc nut tltu s, and in the hind wing i h e ha~a l 
tHCI n 11 i<' m·ea extend :-; hcyond t he apex ol' 
tlw <·t•ll. The fcmal<• clifTcJ·s from the mal e 

.MAXY of t he ~[useum's wartime :H:qni ­
s i t.ions ha ,-e come Uu·oug-h Y<ll'ied <llld 
inteJ·e:-;ting channels. Dis CI'et ion Hatm·ally 
fm·bid f< the publicRtion of some tlrtaill-\ , 
but the following ease provides roou for 
th<' im<.tgination . 'l'he Htory c-oncel'll s a 
,·aluable d onation of JH·e:ct·,·ed reptil(.ls­
Hilctke:-; and numberH of smalllizardH cm·r­
fnlly stot·ed in bottl(.ls and phial . Eren 
in death t h ey were <l <·on1t·ibnting fad<ll' 
to a mild sen sation c11 routr b~7 plam•. 
Captain R. Y . Sonill toU, ~\..1.. .:\I.C .. wn H 
1 he iu nocen t eau ~(' . ' l'h if.i dono1·'s pu t·posp 
in IJI'i nging ibe conHignment south wiil t 
h illl ft·om the \YPWHk HI'C<l of ~ew 011 i IH';I 
wa:-; to obtain identifi cations to assist hi:-; 
t·csc;uch on the p ;-u·nRiti<.: mites of " -hi ch 
the 1-\pecimens f ot·med the hosts. The trip 
hy air from A i tape nlong ihe high ' l'ol'l'i ­
<'<'lli ) fountain. and then ano~s the Owen 
Htnn lcy Range was not withou1 i1: 
hnz.at·d ~S. 'l'he unexpected tl iY<'l'l'iion <·nnw 
when numbel's of rnhh<'t' 1-\1 oppC't'S pop1Wd 
ft·om phials reposing- itt ihe protec·t in· 
ro ld:-; of pel'sonu I <'loth i ng in <1 tl'<t \'t'll i ng 
C'ase. I;~nmes of al<'ohol pe1·meatNl th<' 
phmc's cabin. .\ <·nu1 ions JHI Rl-;eng~t· mi s­
took them for ethet· and ,·oi <'e<l a warning 
to "douse the cigare11es". 

'l'lwt·e was a :-;implr c>xpJn untion to t h<' 
drcnm~t.ances of Ow c·nse. At ih<' JH'il I• 
height of the fligh1 (18,000 feet ) ilH' 
ntmo~-;ph el'ic pJ·er.;:·nn·e was so mnch l<'~s 

fh an t hat of th l' sm;-111 <1 m 01m t of g<ls 
impl'i~011ed in the ph ials lh c-lt this f01·eihly 
c•xpelled the stoppers. 

in 11w more rotnHkd lltf'talliC' m·<'a of 1lw 
fot·t>wing- a 11d lit<' lnt·gpt· s n hm;n·ginn I 
spo (l-\ of the hind wing. 

l tt J>. JWrif'lt·s, 011 t h<• ot IH•t· ll <Ul<l, llH• 
hlll<' IIH'Ittlli(' hand of tht• fot·<•wing <•:..I<•Jtd s 
wt•ll h('youd 1lw np<'\ or tltt• t·<>ll a 11d I h-.• 
slt·aigltt onil•t· hord<•t· of (hp ha nd t'l'<·alJ... 
that of Jlf'l'ftlllltlts. ()n tlt t> lltHh •t·snrfac·p 
or t IH• f01'('\\' i11g I hP }HI I(' h<lll<l has it s 
i ttll(' l' mm·gin s1t·:tight. ' l' lti l-\ spr t·i p~ J·an~<'s 
ft·o111 Timo1· ;lll cl \Y<'t l<•t· l s l<111cl s to t lh' 
'l'('ll i lltlH'I' fHlalldS . 

Obitu ary 

A. F. B .~\HH J·j'l' Ll l'LL. 

.\ H'f H LiH FHA~Cll-; B .\ ~:-n:T lfrLL, \\'ho 
dh•d at )lanl ~~ on :!:!tHl l4epiemlwr. lHJ:). 
wns I To ti Ot·tu·y Zoologist to the _\u~1t·Hli<ln 
.\ I Hst•nm. ili s ~<lflll'<ll lliston· intC't·cst:-. 
inc·lu<le<l Oology. ( 'ondwlog,Y a'u<l Ot•ttith 
ologY. H e waH H nH'mhct· of the HnY<ll 
.\ ll ~tr<llnsian 01'11 it holop;isil-;' l ~lliOll fi'.Olll 
1!)0() -l!J~J . and Pt·c•:-- iden t dm·ing 1 H1 !J 
I !)~0. H e \\'<I s l't·<•s iclc•n t of 1 h<• Linnc<lll 
~oc·it'iy oC .i.. .('\\' Routlt \Ynl C's in 1H~:1-1!J:.!I . 
n ucl 011 tiJJ·Pe o<·<·;tsions W<l!-: Pl'e~iclPn t of 
t ht• Hoyal Zoologit·;ll Ho<·i<>t~· ol' ~{'\\ 
~OIIIh \Ynles. £1<> \\'Hs <I Jnt>lUhPl' of 11H• 
'1'<1 t ·on~<\ Z ool ogic·a I P ;t t·k 'l'rn~t for si:\ 
f<'<'ll ~-c:>:n~. Il (' t'olltl'ilmtt><l ~<' i t'ntili<' 
papcr·s to TltC' em/1 , '/'/t(• Pror·r r·diii[/S o f 
I he I.~ illli C'flll 8ol'if'fy of .\ ( ' /I' Noutlt 1\'u{('.", 
<ltlcl 'l'h r> . l usfl'((/i({/1 Zo(J{Ofjist. ~ 1 1' . ll ttll 
\\';\1-4 nl~o <l J 'hila t ('I isf or \\'01'](1 -with' I'(' ] Ill 
l;t(ion , havin:.r puhlisiH•cl hooks on lht• 
sl<lntps of 'l '<ts tll<lttin , ~!'\\ ~ontlt \YniPs. 
<ltHl ( ~n<'t'nslct nd . Tlw honout· of ~I.H.E. 
W<\S t·onfel'l'etl on him in Hl:~(l. 

('ou rnc:E~Ill ' :'IJ, \ 'ot.. \ ' Il l . ~n. I:! . 

l'nge ..1.07. 2n<l C'olu tllll , lint's ll. 10 fot· 

01 ifJOII1 (>1 ro 11tl'! id; .... , l'<'<ltl If r'ffl(·ri 1111·" 

ryo n e'lt s. 




