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Revers in g water -b ottle, atta ch ed to the w ir e a t b ot h 
extre mities, b eing lo wer ed into the water . This typ e 
of bottle is u sed fo r r ecordin g the te mperatu r e and 
obtaining samples of wa ter a t g r eat d e pths. Not e 
the m essenger • • a • ' a ttache d to the lower extre m ity. 

[Photo.-T. C. Rouol!le!!. 

as it is hauled to the surface, the reading 
recorded at the appointed depth cannot 
be altered. 

vVha.t is the effect of t he presstu'e of 
water at great depth · on the weight of an 
object ~? It is commonly supposed that 
if an object sinks into great depths 
i t will reach a certain level when the 
pres ure of the water will prevent it 
inking further. This is entirely erroneous. 

Substances are practically as heavy in 
deep as in . ha11ow wat-er, and will sink as 
rapidly. 

For in tance, if a weight is run down a 
wire to close some apparatus, i t will take 
just four times as long to reach its objective 
at 2,000 metres as it does to arrive at 
500 metres. An object which ink · in a 
foot of water will go to the bottom 
no matter what the depth is. The most 
delicate shell, if it sinks beneath the 

--

Rever s ing wa te r-bottle b eing h a ulect from the water. 
Not e t h e m es.senger .. a " which r eleased t he upper 
attach m ent oif the b ottle from the wire, causin g it to 
close a nd turn u ps ide dow n. B y t h is action the 
column of m e rcury in t h e the rmometer is broken and 
a n accurate r ecord of t h e te mper ature is obtalned. 

[Photo.-T. C. Roughlty. 

surface, will ultimately reach the bottom, 
a.nd the floor of the ocean i in many 
places coated with myriads of such shells. 

The water obtained in the bottles is 
analysed for sa.linity, oxygen, phosphates 
and nitrates beca.use on the amount of 
these constituents depend very largely 
t he type and abundance of t he organisms 
found in the water. The salinity is 
always grea.test in the ocean, and decreases 
inshore, where fresh water is pm.ued down 
by rivers. Oxygen is greatest at tbe 
s1nface and decreases generally to a depth 
of about 400 met res, below which it may 
again increase slight ly . Of all t he salts in 
solution in sea-water, phosphates and 
nit rates occur in lea. t abundance. and 
the methods for their determination are 
extremely delicate. Their importance, 
however, cannot be over-estimated, for 
on t heir fluctuations t,he fate of man~' 
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organisms, par ticularly 
of Algre su ch as diatoms, 
depends. An indication 
of t he prevalence of 
})lankton in t he sea, can 
frequent ly be obtained 
from t he result of 
p hosphate and nitrate 
analysis. In general , 
lbot h increa,se in colder 
wat,er and near t he 
shore. There are also 
sea ·onal variation · in 
an y given locality . 

In addition to serving 
as an index of the 
amount of plankt on 
p resen t in t he water, 
chemical analysis will 
also frequen tly show 
the course taken by 
currents. 

PLANKTON . 

T he h ydrogr apher withdrawin~ samples of water fr om r ever s ing water-bottles 
pre pa r atory to analysing the m . 

On the completion of 
t he hydrograpbical work 
samples of plankt on are obtained . 
Plankt on em braces t he small animal and 
plant life, mostly microscopic, which is 
carried hit her and thither by cuTrents. 
It follows closely the phosphate and 
nitrate conten t of the water , and is more 
prevalent in cold water and inshore. 
The intense blueness and clearness of 
oceanic water well offshore is attributed 
t o t he relative paucity of plankt on ; 
in inshore waters the teeming myriads of 
p lankt on organisms render t he water 
much more opaque, and give rise to t he 
ch aracteristic green colour so frequent ly 
observed in such situations. 

Plankt on forms t he ultimate food of 
fishes, and a knowledge of its distribution 
and seasonal abundance is of prime 
impor tance in a study of t he occurrence 
and migration of fishes. Two principal 
methods are used on t he Dana for the 
cap ture of plankton ; in t he one case 
the net is towed behind t he boat moving 
at slow speed ; in the other t he h aul is 
a ver tical one, with t he boat stopped. 

The latter method is used t o determine 
the ver tical distribution of t he plankt on. 

!Photo.- T. C. Roughley. 

The net most frequently employed is of 
similar shape t o, though much smaller 
than, t hose u sed for fishing, but t he 
material used is fine silk , similar t o that 
used by flouT miller.· for sifting flolll', 
with a mesh usually of 200 meshes to t he 
lineal inch. 

In order t o recover organisms at any 
desired dept h, the mouth of the net should 
be cap able of b eing closed at will, ot herwise 
many organisms would b e cap tured while 
t he net was b eing hauled to t he surface, 
and a correct record of the types occuiTing 
at t hat p ai'ticular depth would not be 
obtained . When the net has been hauled 
ver tically for t he required distance, a 
messenger is sent down the wire; this, 
on contact wit h the a t tachment of the 
net, liberates it, and the net is t hen held 
suspended, a little distan ce from the 
mouth, by a rope which effect ively closes it . 

Tbe plankton is examined on board, 
but the great bulk of t he work of classify­
ing and counting t he various organisms 
will be done in shore laboratories ; t hen 
i t will be possible to correlate the catches 
with t he hydrograp hical condit ions which 
obtained when t hey were cap tru'ed. 
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READING DEPTHS BY )lEANS OF 

SQ1_TND . 

Perhaps t he most intriguing piece 
of apparatus carried by the Dana 
is the echo sounder, by mean · of 
which soundings can be made from 
the shallowest water down to the 
greatest depth. of t.he ocea.n in a 
few seconos with the boat going 
at full :peed. The old method of 
sounding by means of wire wa. a. 
lengthy business which necessitated 
the boat being hove to, and in 
sounding the greatest de})ths an 
hour or two would be required.. 
The advantages of the echo sounder 
are therefore quite obviom;.;. 

THE AUSTHAJ.;JAN Ml SmUM ~LAGAZINE. -

Two pieces of apparatus are 
employed, one for sounding depths 
down to 180 metres, the other for 
use beyond that depth . In bot.h 
case use is made of a circular 
metal diaphragm let into the bottom 
of the boat. '\¥hen making the 
shallower soundings a diaphragm 
about 12 inches in diameter is brought 
into play; and when sounding below 
180 metres a larger diaphragm with 
a diameter of 26 inches is used. 

A p lankton n et, w ide open at the m o u t h , b e ing lower ed into the 
water preparatory to m aking a vertical h a ul. 

[Photo.- 1'. C. Rougllley. 

The d ia l of the • • ech o •' so under. By m ea ns of this 
apparatus t he depth of water can b e determined in a 
few seconds with the boat steamio~ at full speed. 

fPhoto.- T. C. Rwnllley. 

The principle gove1·ning the use of 
t he instrument is t.be time taken for 
sound to r each the bottom and to retmn 
t o the surface a· an echo, hence tbe 
name " echo " sounder. ~rhe diaphragm 
is made to vibrate electrically at 
1,050 v:ibra.tions per ·econcl, when it 
emits a musical note. By the time the 
echo reaches the surface it ha.s become 
extrmnely faint, and it is necessary to 
amplify it very greatly by mean. of 
wireles: valves. The average speed of 
:ound through water is 1,500 metres per 
second, varying somewhat with the alinHy 
and temperature. 

The method of r eading t he depth varies 
GLccording to whether i t i · below or above 
180 metres. In both ea ·cs the depth i 
read orE on a circular dia l ; when shallower 
t han 180 metres, a light fla ·bes con tantly 
oppo ·ite t he :figure recording the exact 
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depth ; when a sounding i~ being 
n1ade below 180 metre· , a light 
revolves round the dial in a clockwise 
direction, and the operator uses 
earphones to catch the echo as it is 
received into the apparatus. 

One revolution of the light indicates 
a depth of 1,100 met~·e . If the 
depth is, say, 3,370 metre.· , the 
light will have made three reYolntion · 
round the dial, and tbe echo will 
be heard as the light pa ·es the 
figure 70. The depth then is 
1,100 x 3 + 70, or 3,370 metres. 

The installation of the echo ·ounder 
cost £3,000 ; this gives an idea of 
~ome of the expenses inc1.ured by 
expeditions which have as t;heir 
object the cientific exploration of 
t.be sea. Yet that thi~ preliminary 
expenditure is justified is shown by 
results in the Northern llemisphere. 
Here in Australia, we are only at the 
beginning of our oceanogra.phical 
investigation., and much difficult 
work is ahead of us. For thi ·, at 
least one investigation ves el and a 
shore marine biological station are 
absolutely necessary, but the expenses 
incurred in installing these should 
be more than repaid by t he rich 
harvest which "'"ill be gathered in 
Au tralian seas. 

The plankton n et bein~ h a uled on b oard after the comple tio n 
of the haul. Having b een h a uled the r equ ired depth a m e t al 
weight was droppe d down t h e w ire; t his sealed the net and 

prevented a n y s urface or~anisms from enterin~ it. 
[Photo.- T. 0 . Rougllley. 

Centipedes and Centipede Bites 
BY KEITH C. Mc K Eo·wN. 

YEARLY many inquiries are received at_ 
the :Museum relative to centipedes and 
their bites, and tbel:le notes have been 

prepared in the hope that they will prove 
of value to those who are in any way 
interested in the effects of centipetle bite ·. 

Centipedes belong to the cla s Chilopoda, 
and are widely distributed throughout; the 

world. The giants of the famiJy do not, 
however, occur in Australia, but are found 
in tropical countries: where they are 
genera.Uy feared by the inhabitant . . 
Humboldt, the famous traveller. ha.s 
related that the Indian children drag 
eighteen-inch centipedes from their holes 
in the ground and eat them with every 
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: ign of enjoyment ; this, however, would 
appear to be an extreme case. 

Contrary to popular belief, and although 
called centipedes, or hundred-legs, they 
only possess up to about. twenty-four pail·s 
of legs. In this connection it may be of 
interest to recall the old rhyme : 

A t'en t ipede was happy quite 
l:n t.il a toad in ftm 
Said " Pray. which leg moves after which ? " 
This raised her doubts to such a pitch 
She ff' ll exl1ansted in a ditch, 
Not knowing how to run. 

Three species of centipedes are commonly 
sent to the Museum with requests for 
information a to their habits or for 
identification, namely, Ethmostigmus 
rubripes ~ 1COlopenilra rno'rsitans, and 
Allotheura nuw~tlata. 

A centipede, Ethmostig m us rubripes, w hich caused 
the death of a dog. The length is near ly six inch es. 

[Photo.- J{. C. M cK eown. 

Et.ltmost'igm~ts 1·ub·ripes is the largest 
of the common species found in Australia ; 
it bas also a wide distribution in other 
countries. It measuTes up t o about 
eight inches in length, and may be 
distinguished by its cusped teeth, the 
teeth being three in number ; the stigmata, 
or openings along the sides of the body, 
are uncovered, and situated on the second 
and every alternate segment following 
to the end of the body. 

Srolopencl1·a nwrsitans is rather smaller 
than the previous species, and has four 
to five teeth on each side ; the stigmata 
are closed by means of valves. This 
centipede is cosmopolitan in its range. 
In coloration these centipedes are generally 
similar, and are of shades of brown, 
green and yellow ; they vary considerably 
however, so that colour does not prove a 
safe guide for identification. 

The third com1non species is Allotheu1·a 
maculata, the little " House Centipede," 
" Daddy-long-legs," or "Hairy Nanny," 
a curious little grey or brown creature, 
with very fine hair-like legs, which runs 
about upon t he wan s of houses, where 
it captures flies) sman cockroaches and 
other insects. They have a curious habit 
of springing upon the fly so that it is 
surrounded by the palisade of legs, giving 
the captive rather the appearance of a 
hen in a coop. These small centipedes 
should be looked upon in the light of 
" friends " on account of the good work 
they do in the destruction of house or filth 
flies. 

In spite of the almost universal dread 
in which centipedes are held there are 
few cases of bites on record, and, so far 
as I am aware, none have proved fatal to 
man in Australia . In several cases which 
came under my personal observation, 
t he bite was accompanied by severe 
nerve pains, and, on recovery , the whole 
of the inflamed area surrounding the 
punctures gradually sloughed out like 
the core of a boil. These symptoms 
appea.r to be typical of those cases which 
have been placed on record. 

In November 1929, lVIr. J . Vlies, of 
Drummoyne, presented to the Museum 
a fine ~pecimen of Ethmostigmus rubr'ipes, 
measunng six inches in leno·th · he 
supplied the information that ' this 
cent ipede had been found coiled round 
the. foot of a dog, a fouT-year-old bull 
terner, and, although t he wound was 
treated with permangana.te of potash, 
the limb_ swelled, and the dog suffered 
great pa1n ; the following morning the 
dog was dead. This instance shows that, 
although a cent ipede bite may not 
usually be followed by fatal results in the 
case of a h~man being, yet it should not 
be taken lightly , and treatment simila.r 
to that for snake bite should be applied. 

Although the long muved fangs are the 
weapons of aggression, the terminal claws 
are more 01' less poisonous and leave a 
track of inflammation where they are 
allowed to come in contact with the 
naked skin. 

Centipedes are carnivorous but little 
is known with reference to th~ir habits. 
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Arou11d Alrstrnlin's Nor: West Boundar~ 
b· 

.r-'\ ~ LJVJ NUSTONE. 

The r ic hest intert idal zone d iscover ed by mem bers of t he expedi t ion was at Gantbeaume Point, B roome. 
Dr. Clar k su r veys the shor e fr o m the c Uffs seek i n g a likely p lace to com m e nce oper atio ns. 

THE c·oa:tlinc Jrom .Port, D a:rw-in 1 o 
Broome is one of the wilde. t and 
most, t r cacheron: known. Huge tide: 

and cunen t s running around reefs and 
islands rrea t C' tnighty edrlies which are 
capable of wreaking havoc to all smal1 
craft exeepL the sta unchest and be ·t 
handled. Bank. and jagged reefs of 
roc·k and <'Oral c·ombine with cyclonic 
. torm to wreck the adventurou and add 
to the l i:t of the pel'i hed a long tbe:e 
little-known : horcs. 

" ' yndham, the fir:t· port of call after 
leadng Dar win, is si tuated n ear the 
head of 1 he ('am bridge Gulf in \\e. tern 
Australia. 'l' his Ya:1 expan e of muddr 
water is na\'ig·a ule for large ·teamer. 
owing to the extensive ri ·e and fall 
in the ti<le, and it i · often a memorable 
: igllt to see ~lt low water a hug-e ·teamer 
lying high an cl dry on 1 he mud. The 
G11 lf i. borclerNl in places by low ma ngToYe 
flats . tret('hing for miles, while in other 

For tlw flr~t nrtic-lc· ol this ~(• ri l'!' ore Tnr: A l- -'fluLIAX 
)lt'!'~: t' M :\1.\IL\ZIX~:. 1\', l'llrt I. 19:!(), Jl)l, 6 1 I. 

f Photo.- .-1. A. f.itinyS((l/1( . 

place · 1 h<' Rh ore-line i made up of the 
northerly limits oi the vast Kimberle,· 
Rang·es. · 'r lw sr mountain-Like hills in t h'e 
Yieinity of \IVyndham are Temarka ble for 
their almos t complete cone-like ·bap<', 
mult i-C'olou t'C'(l appearance and lack: of 
: ubsta nt.ia l vegrta lion. I n the wet ·e;:lson, 
or ('\'(:'fl in the dr~, these hill are 
re~pon:iblc 1 o a c·onsiclerable extent for 
1 he in 1 C'r<·rpt ion of any cooling breezes, 
,,-ith the r e:ul t that the town ha the 
reputation of having the highest a,-er<:lg·e 
1Nnpcrature in t he world. 

The 1own is an assemblage of ·ma ll 
iron-roofed house:, orc·upied by .Afghan., 
a borigiTws and a few whites. The meat­
work:, whic·h takC' cat tie from inland 
sta tions for <'<lnnin~· a nd other u e ·, 
were 1 he only aetiYe centre to be seen 
clnring· our l>rief :ta,r . 

DC'ri.Jy, with it: famed hor e-tram ancl 
bott I<' I recs. is sit nated at the end of 
King ~·ound. A Ya. t plain, white in part: 
\\'it h Clol kc<l tia lt·. is warped and hvi~ted 
b.Y en'l'·chang·ing· mirag·('. . and in the 
middle of th is is l><'rby. 
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A hundred miles or so south­
west across Dampier Land lie::; 
Broome, om· home for some 
weeks to come. Roebuck Bay 
is the port of Broome, and 
stretches away like a sheet of 
shimmering cobalt blue south­
ward from the town's snake-like 
jetty. At high tide the water 
approaches far up the sandy 
shore beaches, which are strewn 
with all sorts of debris brought 
in by the tide. A way on t he 
horizon is the perpetual mirage, 
which alters the shape of the 
landscape and plays pranks with 
the white sails of pearling 
luggers. At low t ide a change 
is wrought. No blue water, 
no beauty, simply a vast stretch 
of muddy sand stretching from 
the shore and terminating over 

T h e wate r front a t Wyndha m , W estern Austr a lia . T h e town s hip, 
w hich is co mposed m ainly of an assemblage of g alvan ized iron 
huts, can b e seen in t h e mid d le d istan ce b etween the man~roves 

a mile away. But here on this fl at i · a 
wealth of marine life that could not fail 
to delight the eye of any naturalist. 
Giant sea-anemones, sea-star s of handsome 
structure and pattern, and shellfish in 
abundance, all within easy reach and 
ready prey to unerring forceps. But 
baste has to be made for the tide comes 
in rapidly and bangs doggedly at one's 
heels a a reluctant retreat is in progress. 

a nd t h e n1ounta ins. 
l Photo.- A .. 1 . TArin(Jslone. 

Our activities, however, n1ust extend 
beyond the shore-line, an d care must 
be taken to examine deep-water life 
as well as shallow-water material. vVith 
this in view a lugger was requisit ioned 
and all t he gear required for future trips 
deposited thereon. The owner-skipper of 
the craft had as hi · assistants two 
aborigines, vYillie and Paddy . The fir st 
mentioned attra.cted our attention by his 

clothes. He was better cla.d 

Dr. H. L. Clark (ri~ht) a nd the a u t h o r examining a b oulder brou~ht 
up from th e dep ths n ear Broom e for minute for m s of life . 

[Photo.- A. A. Di~·inustonl' . 

than hi dusky companion 
P addy, but even this in no 1\'ay 
qualified him as an exhibit 
in any respectable fashion 
parade. A hat, lacking most 
sadly bot h block an d original 
colour and set a t a somewhat 
rakish angle, covered a thatch 
of matted and tousled black 
hail·. A jer sey, obviously hand­
knitted and possibly once cream 
in colour, hung like a la.rge ack 
fr01n hi. ·boulders. The trou ers, 
long past adequate 1·epa.ir and 
the de. pail' of any tailor, were 
susp ended from the waiHt and 
llelcl there by two or tlu·ee 
turns of clot hes-line rope fra.yed 
at the ends. The knees of t he 
trousers had gone, long gone, 
if the holes t here were any 
(:riterion. But de pite his ta, te 
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for clothes, and he had better 
ones to wear if he chose to, 
\iVillie was a sailor in a sort of 
a way, and knew his ' es. el in 
no uncertain manner when 
emergencie.~ aro ·e. 

Out on the pearling ground._ 
for which Broome is renowned 
the proce. s of diving wa · made 
known to us, but a word fir ·t 
about the diver'• spoil. before 
telling of the method: adopted 
to get it . The young pearl 
·hell before migrating t o deep 
water lives under .·t one· in 
rock-pool.' between tide mark. 
It i invariably attached to 
its rocky ·helter by a fibre-like 
mas. called a bys us. When 
the shell has reached a t age 
when it measures about iive 
inches acro .. , the a ne boring 

Willie o n t he l eft s mokes a nd s trikes a c h aracteristic attitude while 
his black co mpa nio n a nd boss work upon a load of sandal wood 

secure d n ear the N inety M ile Beach. W estern Austra lia. 

by · us break · down and liberate: it , 
t hus allowing a pa ·age through t he 
agency of t he tide and ·urren t to deeper 
water . \ 'Vhen in deep water the shell lie.· 
on its . ide with the turved half buried 
in the mud or and. The fi at half of 
the shell i then uppermo t and by 
rai ing thi · the animal i able to com­
municate with the exterior and gather 
for it self the neces.·ities of life. :Matured 
·bell often reach a much a· ten inr hef' 
acro. ·, perhap · more, ancl it i th e~e 

A c h a r acteris tic anemone o f the t idal pools . This 
~reen s pecies o ften meas ures a s much a s fourt een 
inches across its t entacle -laden fo lds. Alongs ide 

is the common sea-cucumber , Holothuria s p. 
{Photo.- .1. A . L irilt(JIIIfllll' . 

r Photo .- . I. A. TAI'i llg.y/vnt' . 

tba t. the divers risk their liYe: daily to 
·ecure. The pearl . hell i · u eel mainly 
for the oTnamcntation of ·uch thing·s as 
knive. and other cu tlery, besides a host 
of ot her things that lend them ·elves to 
beautification by the addition of be~1Utifu lly 
poli ·heel mother-of-pearl : helJ. 1 

Our diver , with hi. diving uit f11lly 
adju. tecl and inflat ed wit h air to partially 
counteract the water pres!-mre, and helmet 
ecurcly in po ition wa. ready to descend. 
lli life-line wa. t ested as well a. hi 
air-pipe, so that t angles which would 
endanger hi life would be prevented. 
~faking hi: ,,.ay t o the ship 's . icle, laden 
with a neckla~;e of lead weight: ancl 
ponderous leaden-soled boots he slicl 
down a : hor t ladder and fell backward.· 
int o t he sea and gradually sank like a 
hup:e inJia ted :atk. By acljn. ting an 
<lir-tap on the : icle of his huge bra: .· 
helmet a de~cen t i : made po: : ible and the 
air e:caping· from hi.· <lres: in t be form 
of bubble: incu eates hi;-; po. ition at all 
t ime . ..:-\ . the diver sink: t he Ye .. ·el :et · 
. '<l il and move: g:ent l~ forward, (h'agging 
him along over the . ea floor in . ear C' h of 
: hell. B~- drag·ging tbe diver along t he 
bottom a greater area i~ coverefl in t he 
C'xploration of .~ h ell t han if he were left 
t o walk. ~\ tug on the life- line signals 

• An account oi A n.straJjan P•·a rl ~'ish£-ries , In· C. Hcdlev 
will hr- io und in thi )br.,\ZISf:. \ ·ol. 11 , p . 5. L924. · ' 
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the discovery of a, shell, when the lugger 
is brought into the wind and the diver 
given time to secure his find. When hi~ 
small cane basket is full be is hauled 
inboa,rd for a " breather." The basket 
never failed to attract us the instant 
it wa · brought to light , for, besides t he 

~1ells, it contained small quaint crab , 
giant sea-stars of gTeat ral'ity, and wonder­
fully branched sea-ferns and coral. On 
forcing open the large halve· or valves 
of t~e . pearl shell a.nd looking between 
the m 1de layer of nacre c'tnd the ma,ntle 
of the animal we sometimes find small 
irregularly shaped free objects. The ·e a,re 
pearls. In sjze, hape, lustre and colour , 
pearls show a most remarkable range of 
variation. A valuable pearl is one of good 
colour, lustre, and ·ymmetry, either rotuld, 
ovate, pear-shaped, or some such pleasing 
shape. Round pearl. are in greate:t 
demand becau .. e of their use for stringing 
into necklaces. Good pearls, however , are 
. ·carce, and t he Ya t majority sectu·ed are 
of little value because they lack son1e 
essential quality. Low-quality pearls are 
c-alled ba,rique (pronounced barrick), and 
are used ma,inly for mounts in mediocre 
jewellery. This term is apparently a 
degenerate usage of baroque, which was 
originally applied to all pearLs of irregular 
shape even if of gTeat va lue. 

A pearl is formed by a forei~·n bocl~-

S ea-a n e m on es occur in g r eat a bunda nce on the flats 
at B roome. The present example is ty pical of many 

found anchored in the s and. 
[Photo.-A . A. Li ~.>inysfOIIe. 

entering the v alve · of t he shell and 
causino· irritation. ~t\ the mollusc is, 
in mo~t cases, unab le to eject the body, 
it must deal wi t h it in another manner to 
reduce t he discomfort caused by its 
presence. To do this it is necessary 
for the animal t o deposit about the foreign 
body layer upon la.yer of ma terial called 
nacre, which ordinarily is used to line 
the inner surface of t he shell. This has 
the effect of sn1oothing off the rough edges 
and so allaying discon1fort and irritation. 
Sometimes boring worms assail the shell 

A portion of t he beach a t B r oome, w h e r e the tide fa lls as muc h a s 
thi r ty feet . T he black pa tches in the dis tan c e are t h .e t i ps or 

m angrove t r ees which a re full y exp osed at low tJ_d~ . 
(Photo.- A . .d. l:lflli(Jf'lone. 

frOin t he outside, and by steady 
an d p ersi t ent work reach the 
inside edge. To combat the 
won n s invasion the pearl-shell 
anima l concentrates its effort 
upon piling on the point of 
en t r y a considerable amount 
of nacre, which ult imately looks 
like a mound or blister. These 
bli ·ter s are sometimes round, 
<"tnd not infrequently n"Ut~ny are 
foun cl t ogether like a bnncll of 
grape~ . ....Good pearl bli~ters an~ 
~a luuble, and ijbe n '"' e to which 
1 hey can be pu t depend upon 
t heir ·t r n ture and size. Some­
t.imes blister n.re C<1n·ed for 
mountin~: in t he form of bunehes 
of gr.a,pc ·ometime shaped 
like butterflies or ba,,_·ket of 
fruit, but n o ma t-ter how t he.v 
are d ea lt wii h their beaut~ 
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always remains to gladden the 
eye of a modern aphrodite. 

Towards evening sail was set 
for home with a good haul and 
a better knowledge of t he 
mysteries of the deep. Willie 
was at the t iller crooning some 
childhood song wit h his mind 
seemingly divided between his 
proper task and his stolen enjoy­
ment . His feet were tangled in 
loose rope ends and his eyes 
half closed. Still crooning, he 
untangled his feet and corn­
menced to strum with his fingers 
on t he deck ; t hen his feet took 
up the time of his song. JYiumbled 
words entered t he chan t, louder 
gTew the strumming, louder 
gTew the pounding of feet, and 
the babble of words louder than 
anything el ·e. In a few seconds 

A typical scene on the nor '-west Australian coast. The hatless 
trio are half-castes, the children being a lmost pure white. 

he was well into t he t hroes of some 
triba.l war song, shouting at imaginary 
companions or enemies in a deafening 
manner. The patience of our skipper wa,s, 
at this stage, about exhausted , for he 
·ilenced t he dusky "'7illie with word· 

[Photo.- A . .A. Livin(Jstone. 

t ruly nor' -western in both tone and 
character . Willie stopped a.nd stared, 
and, in forsa.king this (his favourite 
pastime we came in time to learn), gave 
his en tire attention to bringing the craft 
safely home to her anchorage. 

Insects and Disease 
OME FURTHER ASPECTS OF APPLIED ENTOl\'IOLOGY. 

BY KEITH 0. 1\Ic KEOWN. 

THE science of medicine, one of t he 
oldest of all . ciences, is, in some of its 
aspects, int imately connected with 

that of entomology, and to co-operation 
between the medical man and the 
entomologist the world owe the unlocking 
of the wealth of the t ropics. No longer 
do ships stagger into port, or drift helpless 
derelicts, t heir crews dead or dying fTom 
"Yellow J ack" or yellow fever. The 
ports of South .A m erica, once hot beds of 
disease, are now among the healt hiest 
in t he world, and open to ships of the 

seven seas. The P anama Canal is a 
great memorial to t his union of the two 
sciences. D1uing the attempt made by 
t he French under De Lesl:leps to construct 
t he Panama Canal, over 50,000 men 
perished from the ravage. of ma.laria 
and yellow fever, but when the project 
was finally carried out by tbe United 
State , after its recommencement in 1904, 
t he death-roll from disease was a lmost 
negligible, owing to the draining of 
swampy areas a.nd the scientific methods 
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which were evolved to meet the mosquito 
menace. 

1\frica, the " Da,rk Continent, " has 
been opened up, and slowly but stu'ely 
the plague spots of the earth are becoming 
lla bitable for man, and the romance of 
the inve tigation of insect-borne diseases 
pa ~e forward to further conquest and 
further fields in human endeavour in the 
ubjugation of the power of Nature. 
. In ~ncient myth and legend one can 

fin~ glm1pses of the truth of the relationship 
of m ·ccts to the spread of disease but for 
ma~y generations this truth wa~ deeply 
buried beneath mountainous accumulations 
of_ P~'cjudice and uper. tition. I t is only 
WILhm recent years tba t the human race 
has begun to awaken to the true inter­
pretation of the fact·, and, as a result, 
otu outlook upon many insects as the 
enemies of man has undergone an almost 
complete reversal, for in Lhe early records 
we find insects looked upon not as 
enemie , but as important con'tributions 
to the pharmacopreia ; for instance, 
millepcde teeped in wine wa considered 
to be a certain cure for a number of ill. 
to which the flesh i · heir. 

LEGEND .AND EARLY HISTORY. 

1'hc theory has been ad vanced, with 
some considerable degree of probability, 
that the decay of the Greek, and later 
the fall of the Roman civilization, came 
about owing to depopulation and t he 
de-energizing effects brought about by 
malaria. 

1'he ancient Greek · eem to have been 
aware of the prevalence of malaria in 
the vicinity of swamps. Homer (say 
about 1100 B.o.) mentions what was very 
likely malaria (Tiiad XXI, 31). The old 
story of Empedocles of .Agrigentum (say 
550 B.O.) recounts that he delivered Selinu , 
in icily, from a plague by draining its 
mar he or, for account· vary, by turning 
two river into them. Thi ounds remark­
ably like modern methods in mosquito 
control. In Italy, the Roman legend of 
Hercules and the Hydra i. · supposed to 
l5ymbolize the draining of the Lernian 
·l\Iarshes. The Roman Campagna remained 
until recent years a fever-infested swamp 
where malaria wa rife, but, instead of 
Tealizing the true cause, the people closed 

their doors in t he vain belief that Lhe 
fever was due to the night mists, or bad 
air, from which t he name 1nalaria is derived. 

In olden tin1es life in the marshy areas 
must have been rendered ahnost unbearable 
by the myriads of mosquitoes which arose 
from them. Herodotus first mentions the 
use of mosquito nets in Egypt, and frequent 
references are to be found in the literature 
of ancient Rome, where, however, their 
use was looked upon with scorn as a sign 
of extreme effe1n inacy. Columella, writing 
about the first century B.c., says that the 
bogs bred insects armed with stings 
and pestilent swimming and creeping 
things from which ca1ue obscure disea es; 
while in the writing of the hennits who 
lived on islands in the English Fens, 
many of their vi ·ions and their encounter 
with fiends are obviously pictures conjured 
up by fever-disordered bra.ins. 

In 1494 there was gTeat mm'tality 
frorn yellow fever a1nong the followers of 

'olum bus, and t he chronicles of the 
Elizabethan adventurer· and their voyages 
on the Spanish J\Iain are full of picture of 
the ravage of yellow and other tropical 
fevers. 

'l'HE USE OF I NSEO'l'S I N PHARMACY. 

In t he :Middle Ages and later, the insect 
comes int o its own, for a while, in its use 
in medicine. In an cien t pharmacy lady­
bil'd beetles were considered an infallible 
pecific for toothache, colic, and measles; 

Lhe dose unfortunately is left to the 
i1nagination. The egg-capsules of the 
mantis were given a~ a ctue for toothache 
and chilblains, and this superstit ion still 
survives in Southern Fra.n ce, now however, 
more as a chartn aga,in t, rather t han as a 
H cure" for t he complaint . 

Almost the ole tuvival of in ects 
u ed as drug at the pre ent day, with, 
perhaps, t he excep1 ion of cochineal as a 
colou1·ing matter , i: the blister beetle, 
or panish fl y (Cantharides) ; this was 
fir ·t en1ployed in healing at a very early 
date. Hippocrc-'tte~ is sa,id to have 
a.dministered it intornally as a. cure for 
dropsy, apoplexy, [H\d jaundice. Aretaens, 
a Roman physician, who lh·ed in the fir t 
century, is supposed t o haYe been the nr.t 
to use it in crea Ling- bli t er . 
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'I' TIE l\LOUER ~ VIEW OF IN 'EC'l'.' AND DJ, EA 'F.. 

Flies ancl Jlf osquitoes. 
rl,hc majority of the insect enemies of 

ma.n are . include.d in tJhr order Diptera, 
or two-wu~ged fhe , which includes many 
blood- ·uckmg form ·, and, by Yirtu<.' 
of thi propen ity, t he. e in. ects are of 
great importance to m<.'clieal . cience ·inre 

A typical M arch fly (Tabanus fro~gatti) . Mar ch fl ies 
a r e Invete r a te blood-su cke r s a n d are under s u s picion 

of bein g carrie r s o f disease. A bou t four times 
n a tura l s ize. 

I Photo.- 0. C. Clutto,l. 

tbe pathogenic organ isms of some of the 
most deadly cli ea e <ll'<' tran mittecl to 
man and his dome tic animal by the 
agem·y of these involuntary carrier ·. 
E conomically mosquitoes are of the utmo t 
signifi ea n ce owing to their acting as 
vectors, or carriers, and intermediary 
hosts of mala.ria , yellow fever, dengue, 
fi lariasi , and a number of other di ea . es­
an awe-inspiring catalogue of di. ea e in 
wait for those whose way~:; lie in tropical 
and ub-tropical lands. 

'I'be resear ches of ir Honald Ro.' s 
on the Plasrnocliutn of malaria ha· all the 
fal::icination of a romance. I t is impos ible 
1 o go fully into his work here, but 1 he 
bare facLs are t hese : after a long period 
of investigation, a ttended by many dis­
appointments and at be .. t varying . u cce. s, 
Ross, in 1897, made the great discovery, 
whic·h was to revolutionize the world, 

that the Anopheline mo ·qui to was definitely 
t he canier of malaria, and he was able t o 
infect mosquitoes wit h the disease. 'r he 
next, link in the chain followed in 1898, 
namely, the successful infection of healthy 
sparrows by mo quit oes previously fed on 
di. ea ed bird , proYing definitely that the 
mo quito wa · capable of tran ferring t he 
malarial organi ·m from one pat ient t o 
another. 

In 1 99 an American commission l::ient 
Lo Cuba proved conclu ·ively that yellow 
fever al o was carried by a mosquito, 
A edes egypti . I n thi ~:> work the names of 
Heed , Carroll, Agramonte, and Lazear 
will live in history, for, with ~reat heroism, 
11H'Y faced the ri k. of infection, and ome 
of them ga\ e their liYes in t he caul:le of 
. cience to a\e tlwir fellow men from the 
horrors of ' · Yello·w J ack." Aedes egypti 
iH al o the carrier o[ dengue fever, which 
iH well known to residents of Queensland 
and northern New outh vVales. 

Other worker have proved that t he 
tosmopolitan C~tlex fatigans, the common 
house mosquito, together with other 
·pecies, transmits Filaria bancrojti, which 
produce elephantia i . 

ambon has advanced the theory that 
the disease known a pellagra, and found 
in certain district in Italy, is transmitted 
by J:iirnttliurn, another member of t he 
order ; the disea. e appears to be confi ned 
to those areas where the insect i preva lent. 

Another group of flie , which are of 
('Onsiderable economic interest and world­
wide di. h'ibution, are t ile 1\Iarch flie. 
(Tabanidce) ; the e in ·ects are well known 
in t h<' bu h in the ummer months fort heir 
Yi<-ions, blood-sucldng habits, and the 
persis tence with which they hover round 
t.hcir victim awaiting· a favourable oppor-
1 unit y to alight and pierce the ldn. 
Tlwy are under grnYc suspicion of carrying 
. CYeral diseases in human being·, and are 
definitely known 1 o conYey disea e to 
hor:e and cattle. 

Jn Africa one finds the notorio11s Tset e 
Oie., Jnemb er of the genus Glossinia, 
~which are vectors of the pathogenic 
organi ·ms causing sleeping sickness. 
Olossi,nia palpalis transmits Trypanosoma 
gambiense, G. nwrsitans carries T . 'rhodr­
siense, the Rhode ian form of the disease, 
and nl. o tran mits T. bnteei, ,\.,.hich causes 
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a cw ea. e known a ngana among domesti<' 
animal . Con iderable research has been 
caiTied out in South .. Africa relati\e to the 
cli. ea e, and apprccia ble succes · has been 
achieved in ome area·. 

Perhap: tbe best-known, and certainly 
among t the foremo t insect carriers of 
di.'ea. e i · the common house fly, or, 
as it i · better de cri bed, t he fi lth fly, 
"' hiC'h ha · an important bearing on the 
health of man as the carrier of diarrhrea, 
t.n>hoi<l fever, and a number of other 
cli~ea. es, as well as being ·under suspicion 
a: a vector of other:, which are at present, 
however, ob ·cure, and offer a wide ~eld 
for re. em·cl1. The eggs of varwus 
inte-3tinal worm are also conveyed to 
the food of man by the e insects. The 
lilt h fly breeds in fi lth and excrement, 
ancl the bacteria, which teem in these 
:ourres of contamination, adhere to t he 
feet and body-hair of the fly, and when 
the in eel walk O\er the porridge, or falls 
into the breakfa t milk jug, it liberally 
infN·t. the:e with the germ of disease. 
~('reening of windows and doors, the 
cl est ruction o[ breeding places, and proper 
:anitation are e ,'ential in the war against 
what is, perhap., one of the dea~liest 
mec· lmniC'al di ease c~uriers and enennes of 
man. rl'hE' excrement of the flies, together 
with food which t hey regurgitate, are 
hea vi lv charcrecl with living bacteria. . b 

Fleas. 
'rh<' familiar fl ea iH a l ·o to be numbered 

amonrr the foe , for at lea ·t eleven specie. 
have'"' prO\'Cd capable of transmitting 
hubonit plague; in particular , the rat 
ll<>a (Xuwpsylla cheopis).1 The rat ~nd 
ut hN rodent: are particu larly u cephble 
to th<> di:('a. e, and the flea becomes 
infr<'ted with the plague bacillu , by f~eclin_g 
upon tlw <li:ea~c<l rat. from which 1t 
migratrs to man. Excretory matter fron1 
tlw 11ra, in addition to infection by m ean 
of bit rs. i.' aL'o C'apa ble of causing t he 
discas<.' if in! roduc·e<l beneath the kin by 
M'l'at ehing. 'T'he chief factor in the control 
of bubonic· plague i. of COID'se, the 
cl('. t ruC'( ion of rat , thereby cutting off 
the disea: <' at the fountain head before 
il can b<' clistributcd by the fleas. 

'1:-'tr~tu•on. TB£ Ac TR.\LU.N :\lt:s£tnr )L-!.GAZINE Yol. I. 
So. -1 . )lnrch, 192:t 

The R at Flea (Xenopsylla cheopis), the carrier of 
Bubonic Pla~ue from rat to man. 

[Photo.- R. f1rtml. 

Lice and D isease. 

P edicultts h'ttrnan't,s, t he common louse 
of tnan, is p erhap s concerned with the 
t ransmission of tnore human diseases than 
any other insect, chief of which is typhus 
fever ; thi disea e is transtnitted direct 
from t he insect b y tneans of punctlU'es 
made in the kin by t he mouth-pa,rts of 
t he louse. During the Great War 1914-18, 
t he complaint known as trench fever was 
proved to be transmitted indirectly by 
this insect, t he crushed bodies of t he lice 
and th eir excreta causing infection t hrough 
abrasions of the skin. 

The Cosmopolitan B ed-bug. 

The ubiquitou bed-bug (Cimex leetu­
lari'tts), prevalent in dirty houses, is under 
t he . trongest su spicion as a carrier of 
di ease , including lepro y, while its near 
r elative, 0. rot'ttnclat'US, is responsible for the 
dissemination of kala-azar in India. 

In v iew of t h e recent birth of modern 
meth od· in medico-entomology one can 
only look upon the progress which ha 
been made to date as wonderful, and the 
future holds t he hope of the control of 
these insidiou · en emies of man in their 
role as carriers of disease, and the yea,rs to 
co1ne will add yet more chapters to one 
of t he most fascinating ron1ances of moder~ 
cience, the inve t igation and control of 

insect-borne diseases. 
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What Is the Life Span of a Bird ? 
BY J. R. KINGHORN. C.:M.Z.S. 

'' L ongest li fe is but a da.v."- Trorrlswotfh . 

ABE eagle. exceptionally long-lived 
birds ¥ How long will a canary 
live? Do large bird, live longer 

than small ones~ These and a host of 
;·uch questions are being asked every day 
by ·' the man in the street," but are 
eldom answered correctly. vVhen an 

answer is forthcoming it is only with a 
great deal of reservation, becau e it 
depends on whether the inquirer means a 
bird in captivity or one in the wild state. 
If the former a fairly correct an. wer can be 
given, provided, of course, that the bird 's 
age was known when captured, but if 
th e latter only a guess can be made. 

There have been occa ions when certain 
wild birds have been recognized from 
t ime to time by some peculiar marking, 
a white hearl feather or patch on the wing, 
and there have been record of marked 
examples having been observed by seYeral 
generations of people in the same district. 
Little reliance ca.n be placed on observation 
relating to birds with peculiar markings, 
because almost identical abnormal marking · 
ma.y be common to several succeeding 
generations of the same species, and 
what might be taken for the original bird 
might be an offspring once or more t ime· 
removed. with the result that ages 
exceeding one hundred year have been 
attributed to species which we are fairly 
certain do not live longer than t hu:ty 
vears at the outside. Furthermore, 
~tbnormal markings may come and go 
with moult and age, and the bird be lo. t 
or 1nistaken for another in thi way. 

It i. obvious that wild bird:- cannot 
be compared with those kept in captivity, 
a· they are exposed continually to ma"!ly 
<lano·et'S such as food ·hortage, vagane 
of the 'element , the ravage · of birds 
and beats of prey, and to man. On the 
other hand, some specie may not live as 
long in capt ivity as they would under 

normal conditions in the wild state, while 
other specie. may not be able to adapt 
themselves to the environment of a 
confined space and the :emi-dome. ticated 
conditions of a captive state. Some ma~­
die from over-attention, over-feeding, while 
others, among which are the majority, die 
from lack of attention. 

It would appear that parrot· and birds 
of prey live longer than others, and that, 
. peaking generally, large birds live longer 
than small ones. This i quite rea onable, 
because the small species are not so well 
fitted to do battle with the elements, and, 
fm·tbermore, many of them fall victims 
to the larger ones, and to roam mals and 
reptiles. In regard to thi::; I might say 
that t he ma,j ority of large birds can hold 
out again t hunger longer than the small 
one can, and thus are able to a void death 
from . tan ·ation when a temporary food 
shortage occurs. Eagles and allied bii·ds of 
prey are noted in this respect, some species 
having been known to live without food 
for more than twenty consecut ive days, 
a condit ion which would be fatal to the 
great maj ority, if not all: small species, 
uch as WI'en ·, robins, finches, flycatchers, 

and a host of others. It ha been 
suggested by various authors t hat the 
period of incubation might have :ome 
bearing on the length of life, but ·uch 
uggestion have never got beyond the 

stage of hypothe is, and I doubt very much 
if they ever mll. Some nattu•ali. ts have 
thought that tho e specie. which lay only 
one egg live longer than those which lay 
two or more, and in upport of their 
ar~nuuents have tated that a census of 
different species in a given area over a 
number of years shows that the different 
pecies observed maintained a comparative 

uniformity in numbers. This statement 
deserYes ·ome consideration and inve t iga­
tion, and may help solve the problem, 
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or a t lea t narrow it down, because the 
number of bird i. go, erned by the 
a bunclancc or carcit y of food. and t his 
in t urn ha ' a m arked influen ce on the 
dm'ation of life. 'rhou o-h many t heories 
baYe been pu t forward none ha\e yet been 
fully tested, o we can sa~- that we do not 
know the age to which a bird will li\~e in 
its natural ·tate. ~~ hi. mean t ha t, when 
m a king ta tement · rela ting to the age t o 
which bird · liYe, we must restrict our 
remark.· , m ore or le:., t.o bird. in cap t ivity 
and t,ho: <' which, while not being in 
aviaries, arc living in a semi-domesticat ed 
tat e. 

Turning our attention to aYiary birds, 
we can fi nd ' evera l records which show 
that golclfinche. ba'e li'ed for oYer 
twen ty year , while the ·well-known E ngli h 
blackbird ha. been known t o urn'e for 
OYer twenl y year: of life in a cage. 

T hough finche: arc tiny bil'd an d not 
n. ua lly c·reditcd wit h long life, t here are 
many whicb can boa ·t t o baYing liYecl, 
or . hould I ·ay exi ·ted, for over eighteen 
year in aviarie. . \Ye hould imagin e 
that bird· wbich are batched a nd reared 
in a cag·e wonld produce, in t ime, offspring 
tlJat wou ld become so accu ·tomed t o t he 
changed environment that t heir length 
of life would greatly exceed t hat of allied 
specie. whieh m igh t be brough t straight 
in from 1 he bush, b ut such is not t he case, 
for C'anar ic. are u ·ually con idered old 
at the ear ly age of fotu' teen year ._ . 

There arc one or two record. of canaries 
baYing : urviYed for a bout twenty year f: , 
but u. ually t he little song ter come t o a 
: uclden end aft er a dozen or so years 
through bur: ting a b lood \ e el while in 
the midd le of it. early m orning song. 

Haven and crow lh ·e to great age:, 
but while number ,' of old-t ime torie 
tell of raven: oYer a hundred years of age, 
th e a Yerage life ~pan does n ot exceed 
thirty year~. .An oceasiona l ·pecimen 
reaches a gra nd old age, but the olde t 
on r ecord i one which attained its sixty ­
ninth year. P arrots and cock atoos can 
c·laim pricle of pla ec, a there are at lea.-t 
two recordH of white cock atoos which 
exceeded t hr eighty m ark, while t he 
well-known Cocky Bennett, a bird which 
was prac·ti C'Hlly naked in hi · latter years, 

" Cocky B ennett, .. about 110 yea r s o ld. 
L l:' hoto.- 'fltompson ami fl'ilkin.~on. 

and w llit h u.·ed to ·cr eam ou t .. One m ore 
feather and I'll fly ," was declared 

to be OYer one hundred a nd t wenty year · 
of age when h e died , but, even though 
t here i · n o authentic informa tion a\ailable 
r egard ing his aet ua l age, he mu t ha'e been 
very n ear, if not more t h an, t he cen t nn· 
a t the time of hi: death. H e was a 
we1l-known identit y a t the ea Breeze 
Ilolel Tom Ugly Poin t , near ydney, 
belonging to 1\Ir. . Bennett , the 
proprietre.·:, who ha d him in her po se;~sion 
for about twenty- ix ~Tear · . H e wa · 
giYen t o her by aptain George E lli · of 
T~nner 's l : lcuHl. wh o. a t t he age of nine 
years, wa:-~ apprcntiC'<' t o a -ou th ~ £'<\ 

I sland : ailing ship. at which time I he 
bird w aH owned b y the captain of t l_w 
ve:.·cl. E ll i:-; eventua lly becam e capt mn 
of 1 hi. sh ip , and he 11. eel t o ·tay "'-- it h. 
1\lfl·s. Bcnne l t, tlw n 1\frs. Bowden, o[ 
Bowd<'n 'H U ot cl. Eli~abcth Street, ydn<'y, 
when in pm·•. ('~'Lp t ain E llis died in 1898, 
but left t h<' eocka too t o l\IrF; . B enurlt 
on <'on<lit ion th<l t .. ·he woulcl n eYrr pari 
\\' it h it . 
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The Long-billed Cockatoo or Corella 
is credited with having survived for over 
forty years, t hough t he only authentic 
records do not exceed twenty-nine years 
of captive life. Some Galahs h ave lived 
in cages for more than thirty years 
(what a prison life it must have been), 
a.nd I know of one which lived with 
one family for twenty-nine years ; its 
name was Bill, but when in its thirtieth 
year i t laid an egg, the shock was t oo 
great and it died. A Galah which came 
into the possession of the :Museum during 
the year 1924 was r eputed to have lived 
in captivity for forty- ·even year . . The 
black-backed magpie, more commonly 
known as 1\tiaggie, is more often kept in a 
fl'ee, but semi-domesticated tate t han 
in captivity, and I have known of several 
which ate pests in suburban garden 
for upwards of fifteen year s, while the 
record, as far a I am aware, is twenty­
eight years. I have record of a 1nagpie 
called " J acko " which built a nest at 
the age of fifteen year and laid an egg, 
after which its n ame was ver y quickly 
changed to " Ma.ggie." .Among t he birds 
of prey several eagle owls (EtiTO}Jean 
birds) have been known to live in t he 
wild state for about forty years, while 
one in par t icular, a cap tive bird, attained 
the g1·eat age of sixty-eight. \Vhile t hese 
ages are authentic t here are severa.l for 
which there is no confinnation which 
have been given as eighty year . On 
nJore t han one occasion ea.gle have b een 
credited wi1Jh over forty years in captivity , 
w bile there are unconfirmed reports of two 
which r eached the age of eighty and 
one hundred and four years. Australian 
wedge-tailed eagles (eagle hawks) probably 
live quite as long as other eagles, but, 
apart from one which lived for over 
twenty year s in the London Zoological 
Gardens, I have no other record . 

Condors and vultu1·es might be classed 
with eagles, as t he1'e are , everal records 
of ·pecin1ens having lived ages ranging 
from thirty to :f\fty-two year in a captive 
state. Crane , herons, and storks a l o 
live to an old age, the average ranging 
from thirty to forty years, though a heron 
which was captured in B avaria in the year 
1878 had been ringed sixty year earlier. 
I t might be noted here that the ringing of 

birds is the only method by which t heir 
ages in the wild state can be au thent ically 
recorded. 

Ducks, swans, and fowls of the domestic 
class do not live pa.rticularly long lives, 
for obvious reasons, though t here are 
reco1'ds of over twenty years to t heiT 
credit. There is one r ecord of a domestic 
goose which lived in Great Britain for 
eighty years, and though it is not usual 
for t he poultry farmer to allow so much 
t ime for his products to fatten, I have 
heard it stated at t imes t hat certain legs 
oT wings served at table must have belonged 
t o birds which came out of the Ark. 

:Regarding the many questions asked 
at tim es concerning t he ages of birds, 
I cannot close without giving some which 
were published in the year 1899 by 
1\fr. J . .H. Gurney at t he conclusion of his 
l)aper on "The Ages to which Birds 
Live," and they are as follows : 

(1 ) Are birds of some families longer 
lived than others~ 

(2) Do female birds live longei' than 
males •? 

( 3) Are birds which are long in 
incubation t herefore longer lived~ 

(4) Do large birds live longer than 
sman one ~ 

(5) Do birds in general live longe1' 
than n1ammals ~ 

(6) Do biTds which lay only one egg 
live longer than birds which lay two ~ 

Since GUTney's time qttite a number 
of workers have been investigating the 
m atter, but not very rnuch progre ·s has 
been made. One of t he latest of t hese is 
Major S. S. F lower, who, in t he PToceed,ings 
of the Zoological 10o'iety of Lonrlon, 1925, 
wrote an extensive pa.per on the longevity 
of birds in captivity or re: t~ricted freedom, 
and he says : " Twenty years hence 
there should be real evidence ava.ila.ble 
as to the length of life of birds in t heir 
wil d. free state." lie answers Gurnev's 
questions a~ follows : ·· 

(1) \Ve do not yet know. \Ve only 
know t hat some birds live better than 
others in conditions of cap1.ivity. The 
birds that probably have t he shortest 
lives in a state of n~ture are the small 
P asseres and the smaller m embers of the 
Gallina:- . 
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(2) vYe do not yet know. 

(3) The available evidence does not 
·uggest so. 

( 4) As a genera.l rule, yes. 

(5) .A. few species of ma,mmals have a 
SJ?ecific longevity exceeding that of any 
bud.. lVIany species of mammals have a 
· pecific and potential longevity fa.r lower 
than that of any bird of which we have 
records. In general, birds live lono·er 
than mammals. o 

(6) The available eYiden ce doe not 
~ ngge,·t so. 

.As is evident the longer an individual 
bird lives the harder i t is to prove the facts 
of its longevity. As far as our present 
knowledge goes, no ·pecies of bii·d has 
a. specific longevity of thirty years. But 
many species of birds have a potential 
longevity of over thirty years. 

For those readers who are interested 
enough to wa.nt to follow this subject, I can 
do no better than to advise them to read 
Major Flower's article, "Cont ribut ions to 
Our K nowledge of the Dtuation of Life in 
Vertebrate Ani1nals- IV. Birds," and 
wherein they will .find a fairly complete 
bibliography of th e nbject. 

The Auckland War Memorial Museum 
~l'IiE .former .. A uc-klancl 1\Iuseum, ituated 
~n Prmces Street, had long been inadequate 
tor tb~ proper bou ·ing of the valua,ble 
co1lectwns, and, before the Great \Var 
the Curator, the late T. F. Cheeseman' 
hac: ur~ed t he erection of a new building: 
Ear~y m ~91~ the Auckla.ncl City Council 
offe1ed a~ s1te 1?- the Doma,m , and pronti es 
of finan~1al a s1:~ance were readily obtained. 
A public !fleetmg of Auckland citizens 
wa held m October, 1920 to consider 
the question of providing a fitting memorial 
to th?se who had taken part in t he War, 
and ~L was decided to erect a museum 
as bem~ the most appropriate. The cost 
wa e~tilllated at £200,000, and a t rong 
Com1mttee of Citizens was formed to r aise 
fund?. The re pon e wa. mo ·t gratifying, 
and m. August, 1925, t he foundation stone 
was la1d. The building was completed in 
Au~u ·t 1929. and the opening ceremony, 
wine~ was attended by lVIr. W . W. Thorpe, 
of ~~1 1\fus~u~, took place on November 28. 

r. he building for which competitive 
de 1gns :vere i~vited from all parts of the 
world, 1, de ·1gned on the lines of t he 
Parthenon .of Athens, and i · a dignified 
and beautiful structure, imple in its 
(:O~t?UI\' and suggesting :strength and 
sohdity. The tone wa.- obtained from 
the Portland quarrie ·. Eno·Iand which 
ha Ye furnished the material f or St. P aul '. 

Cathedral and many other hi toric 
building . 

This 1nagnificen t :l\luseum , with it · 
sp::tcious Court of Honour, midway in 
which st,ands the Cenotaph commemorating 
t he deeds and sa,crifice of New Zealand' 
soldiers, may be regarded as largely a gift 
from the people of the P rovince. A sum 
of no le. s than £231,614 was subscribed 
by t he Governn1ent and people for the 
erection and equipment of this noble 
building, a. proud memorial to the figllting 
forces of the Dominion and a n1u.-eum 
worthy to house and display the rich 
trea. ures of the Auckland I nstitute. Of 
this amount the .Auckla,nd Savings Bank 
contributed £50 000, t.he New Zealand 
Governn1ent £37,500, t he Auckland City 
Council £10,000, the Auckland Racing 
Club £5,065 18s. l Od., the Auckland 
H arbour Board £5, 000. Va.riou. Hrm · 
and private cit izens . ub ·eribed £9:3,000, 
individual amounts ranging from £:.? 000 
to one , billing. The separate Cenotaph 
Fund t otalled £6,790 5s. Ocl. The prople 
of New Zealand, and, in particular. tlle 
citizens of Auckland mav well be prond 
of this fine achie-veru'ent. "..vhich is both a 
le ·son and an inspiration to ot ber 
c-ommunitie., including· onr own. 

C. A. 


