


a.s a result of self mut ilat ion, is vested in 
the sea.-sta.r as well as in other types of 
anima,ls. Some sea-star:s, when handled 
or pla,ced in some irritating fluid, will 
almost iuvarj ably tluow off one or more 
arms. The lost limbs are replaced, some­
times ilnperfectly, but nevertheless 
effectively . In some species autotomy, or 
self mutilation, has reached such a state of 
perfection that it has been adopted as a 
method of reproduction. .A .. n ann cast 
off will give rise, by the -process of regenera­
tion, to a new sea-star, the body and the 
additional arms being grown from the 
single discarded lin1b. 

So1ne species arc preyc(l upon by fi f; he!i 
and may so1netimes lose all t heir arm!! , 
but buds soon spring from the body, to 
grow and replace t.hem. Regeneration i f.i 
often accompanied by abnormali t ies. 
Someti1nes t;h e growing ar1ns will fuse anfl 
grow t ogether for their full length, or the 
ra.ys will branch to give r ise t o a forked 
limb. At other t ilnes an arm will remain 
dwarfed and never attain a normal length. 
Despite t hese freak condition.·, the 
abnor1nal lin1bs function and apparently 
carry out their ptupose just as well aF; if 
they were normal. 

Notes and News 

A l\IE'r EORITE �F�R�O �~�M� :XEW 
IREL.-\"XD . 

On 31st .J an nary of t hj s year , at half 
past four in the afternoon, the natives 
working on Mr. H. L . Cameron's planta­
tion on Dvarrl Is1nnd, near Xew Ireland, 
l\Inndatect"TeJTitory of :Xew Guinea, were 
star t l ed by a series of explosions and a 
burst of flame in the sky. A meteor had 
C'ntered the atmosphere and become 
shattered into pieces. One of the natives 
picked up a fragment �w�e�i�g�h�i�n�~� six ounces 
and handed it to "i)ilr. Cameron, who, 
realizing Hs importance, kindly presented 
it to the wluseum and to him must be 
given t he credit of obtaining t he first 
meteorite found h1 the TC'rritory of �~� ew 
Guinea. 

The meteorite i s now being investigatC'd 
and a full descrjption will be prepared 
for the �R�e�c �o�d�L�.�~�)� but referencC' may be 
made here to some of the features pte­
sented by this interesting fall. In several 
respects i t resembles the "}Iorrh;town" 
meteori te, found in llamb1in Co., 
r.renuessee, U. S. Amcdca, and oue of its 
most striking che;uacteristics is that it 
may be dividecl into t wo port ionR in 
t·espe(·t of <:ompositjon and grain sizt•. 

'l'he Trustees of the Australian Museum 
cl re ,·ery grateful to lVIr. Came1·on for his 
genE>rosity i n presenting this meteorite 
to their coll ection, which now includes 
�r �e �J�n�·�e�~�o�;�e �n �t�a�t�h�·�e�s� of one �l�n�m�d�n �~�d� and 
<>ighh'en �f�a�l�l�~�.� T.H.K 

·:·:· �~�·�:�·� ·:} .;.:. 

�~�I �.�t �\�L�A�I�T�A� �'�'�K �I�L�T �.�.�~� STICK". 

' Ve are indebted to 'Mr. K. '"'· Bolton 
fot the gift of a "ki1l stick", or " death 
pointf'r", f1·om �~�I�a�l�a�i�t�a�,� Bri tish Solomon 
Tsh\nds. Snch specimenR are rarr , and 
are nsf' d onlv bv �~�i�a�l�a�i�t�a� �c �h�i �e�f�~� jn one 
of their �e�e�r�e �~�o�n�i�a�l� �d�a�n �c�e�~ �.� The !'tick is 
about fift een inches 1ong, and is neatl)' 
bound with coloured fibre and ornameuted 
w i th in 1aid pearl shell. On t11e f'nd is n 
klloh of pa1·inarinm gnm. 

D uring the daitee the stiek is g1·<1dna �l�l�~ �'� 
sl id dowu t he �c�-�~ �r �m� until its fu ll lpng-th 
js exposed , and ihen it is poin ted e:1t tile 
inteudPd vkt im. " Hed money" i s hung 
np on tht> Yil1age post, nnd this· �I�~� tH k<'l1 b)' 
whoeYei· doeR t he ki ll ing, whlclt uuty not 
b(' c:-nTiPd ont fol' a week m· two. 

ThiH pm·tieultu' �~�t�k�k� lwloug('d . to 
�A�l�'�i�c�-�1�~�i�,� thP old (',hief of ' l"<'t 't•pin:l �d�i�~�l�r�H �' �1 �j� 
Routh l\lalnitn, who �h �a �~� one hundr<•d �1 �1

�1
�1�~ �1

�1� 

1wPn1y-two JH't'HO II Hl killin g·:-; In �h�i�~� t' 1'1'1 1 
• 
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Silk Culture 
By IL C. l\IcKEOWN. 

= _. r - .. 

I n u c urious o ld n ·orlc, t h e "Hist oirc ~cncralt• des 
Drogues, trn it:a u t d es P lantt·s, clcs ~u~ut:aux, ~ d ('s 
Jnin e raux &c·.", by Pierre• Pomt:t. c luct drn~·~1st tu 
){ill" r,ouis XI \ ' t)f (i'rn u cc, I)Ublislle(l in l (S94, if iN 
s t :ah•d t h nt the bt•s t sill.:\\·orms " ' e r e t1aose hrecl fro m 
t he· t•urrnt•ted rt•ma lns ut' u c.·:alf " ·hose nauth t•r h:ul 
h ee n l't•cl UJH)Il mulht•rr;\· l t•n vt•s; t h e ca lf n ·: as lc ill e d , 
<• ht,.IIH' tl i11Cu Nmall llit•c•t•.s, a11 d ••l:t t•cd in trn :n; un the 
roof unCil th t• \\'Hrna.s c•r:t\\' l c d u u t; these \\' t•rc Chen 
cnrt'full v t•ollt•ch ·d naul fed U JHt n auulh<·rry lt·:n ·t.·s. In 
11 1•lldc: in this huuk, rt' tlrutlu e etl hert· . t h t• \\'hule 

IITti('('SS i S NhH"' II l' rfllll tht• C.' O\\' Oll\\' :trfl . 

M ANY attempts have been made 
to establish silk culture in 
AustraUa, but none so far 

have · been successful. There are 
no insuperable natural difficulties, 
for t he mulberry tree, on t he leaves 
of which t he silkwor1n feeds, grows 
quite readily in Australia, and t.he 
clinutte i!:; f;;tvourable to the growth 
of i he insect. The industry, how­
ever , requires skill, care, and 
experience. At t he present time 
of depres ·ion enquiries are being 
made regarding t he possibilities of 
. ilk eulture in Australia, and the 
following comprehensive article, 
which give a historical sm·vey, details 
regarding t he rearing of silkworm 
and the preparation of the silk for 
the 1narket, has been prepared for 
public information. The difficulties 
which have n1ilitated against the 
s uccossful establishment of the 
industry in Australia have been 
fu lly dea lt with. 

I NT.RODUC'l'ORY. 

The production of silk by insects 
i.· a Yei'Y fruitful field for research. 
:\Iany representatives of very diverse 
order.· of in ·ect · produce silk at 
so mCl time of their lives, either in 
their larval or adult state. .Among 
the caterpillars, the larvre of butter­
flies and moths, t he silk glands are 
modiflerl .alivary gland and ihe 
~pinning organs are situated in the 
head, but in some of the other order.· 
various parts of the body have been 
<·ons<·ripted i o the service ; lacewing 
larva- and t he larva of a Carab bectlo 
produce their silk from the maJ­
pighian glands, which are the 
equivalent of the kidneys in jnsects. 
Among the rare instance. of me:,'tt nrc 
in.·e ·ts which spin silk the Embiirl~ 
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may be mentioned, in which the silk gla.nds 
are situated in the front feet, a.n astounding 
example of the adaptation of different 
organs for the same pm·pose, and a striking 
instance of parallel development is to 
be found in the flies of the genus H ila1·a, 
where the organs are found in the same 
situation. 

(a) H 1:storical. 
The cultivation of the silkworm in China 

is of great antiquity, and the earliest 
accounts of its origins are to be found in 
the Chinese classics, and are almost 
certainly apocryphal. The fiTst rearing 
of the wild worms and winding of the 
resultant silk is credited to the Empress 
known as the Lady of Si-ling, wife of the 
famou · Emperor Huang-ti (2640 B.o.), 
who encouraged the cul tivation of the 
mulberry tree, the rea.ring of the wonns, 
a.nd the reeling of silk. The Empress is 
:aid to have devoted herself personally 
to the care of the silkworms, and she is, 
by the Chinese, credited with the invention 
of the loom. 

The silk industry in China was almost 
'"' royal monopoly, and the greatest 
precautions were taken to prevent silk­
worms leaving China, or skilled ar tisans 
from taking their knowledge and experience 
into other lands. I n spite of t hese 
precaut.ions their efforts were nullified, 
for we lea.rn, according to tradit ion, that 
the eggs of the insect and the seed of the 
mu.berry tree " ·ere carried to India by a 
Chinese princess concealed in her head­
dress, a wedding gift t o her Indian bride­
groom. The introduction of t he silkwo1·n1 
into Europe eems to rest upon an hi.'torical 
ba.si ·. The story is that two P er ·ian 
monk ·, who had long resided in China 
a.nd lea.rned the whole art and mystery 
of silkworm growing, arrived a.t Constan t i­
nople and imparted their knowledge to 
t.he Emperor Justinian. By him they 
·were induced to r eturn to China and 
attempt to bring to Europe the 1nateri al 
necessary for the cultivation of silk, which 
they effected by concealing t he eggs of 
the .·ilkwonn in a lJollow cane. Fron1 the 
precious contents of that ban1boo tube, 
brought to Constantinople a bout the year 
550, were produced all tbe ra<~e. and 
va.rietjes of ~ilkwornt which ::;tockecl and 

supplied t he west.orn wol'ld Jor more t.han 
twelve hundred yea.r s. 

SHk culture was prad.ised in Greece at 
a very early elate, but t.he silk was 
apparently not spun fTo1n the cocoon, but 
direct from t he glands of the larva, and 
used for the strings of n1usical instruments 
and for fishing lines. It will c01ne as a 
SUl'prise t o many discipleg of Izaak \¥ al ton 
to learn that such fine tackle was in use 
nearly five thousand year s ago ! We 
learn from the works of Pliny and Aristotle 
that a Ooan won1an, Pamphila,, the 
da.ughter of Platen s, was famed for silken 
costu1nes, which were much favoured by 
dancers of t he time, since they were so 
diaphanous and fine as to be scarcely 
visible. 

(b) The World's Silk Prodtt.etion. 

The area suit.ftble for sericulture stretches 
in a broa.d belt between 25 o and 48° of 
latitude right across Europe and Asia. 
The statistics available indicate that jn 
spite of post-war depression a.nd increased 

S ilk " •oruaN j'ull y ft•cl nnd 
t h cil· C tH.'UUIIS :Jn•J 

Jlriur· Cc• s t•inui n ;.\' 
JHI t•n t i u ;.:;. 
l .·l }/£ I' J . ck l~l clll . 
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<'O llllWI il ion w ith art ilic· i:l l ~ ilk tb e pro­
duction of silk is s tr ndily increasing, but 
it is sig·nifi('ant t ha I this incr ease is almost 
wholly in the E:l~L R nwlley, in his wor k 
Ecouo'mics of the 'ilk I nclustry, states 
that ·· there is a mar ked improvemen t in 
the quality of the F ar E astern raw silk s 
in recent years," and that this n ew fact or 
has made eo m peti t ion difficult . 

~rhe mosL recent statistic available on 
the world 's silk output are t hose given in 
the J;eague of a t.ion::; rep or t for 1927, 
as follows : 

L1rod u<:tion in 1925. 
\ VcPtr •·n .Euro pe­

Spain 
l~ran<"o 

lta lv 
Eas't <'J'n Europe a nd L evan t 

T lw F tt r East-
Jndia and J ntlo-China 
China 
.Japan 

A p pl'OX. 

The ac· tual produ ct ion of China and 
J apan is far higher, the figures shown 
being 1ncrel~r i h Oi-iC' of exports of raw silk 
from these two <·ountries. The hon1e 
consumpt.ion of China is estin1ated at at 
l~ast 55 ~/0 of her i ota l product ion , whilst 
in tTapa.n abo ut :~ o ~~, is used a t home. 

In 1875 \Yestern B urope produced 
about 46 o/0 of 1 he world's cmnmercial 
. upplies of n;•t nr::ll : ilk, but by 1925, 
harely 12 o/0 . 

The Jate.· t figure!-; a n 1ilable on the world ' 
~upply of r aw silk are those compiled b;r 
the ilk ~\:so<:iation of ~\.n1erica (Inc.), 
which giYc the world production at 
100,125,000 lb.· ., of which 65,036,000 lb.· . 
are crPdit e<l t o Japan, 19,99 ,000 lb . to 
C'hina, and 1 l ,24:3,000 lb: . to Eur op e. 

It ha ~ been (' Si imat rd that the output of 
i>ilk in Chin a is t ltc lowest for the past 
ten year s. 

'I' UE Lrll'E - IIfS'I'ORY Ql;' rpHE SILK\YORl\l. 

The mlll beny- l'(•ecl ing silk"Yornl (B ornby:r 
nwri ), as in 1 he c•n:-;r of ot.her Jepidopterons 
in se<·Ls, passes 1 hJ'ough four .·tages, f'i: . : 
<•gp:. larva or <·Hi m·pi ll ar, pnpa or <:bry:aJ j ~ . 
an<l llH• nd ult Ill of h. 

The egg. Ul:>ually called the " seed " o1· 
" graine " by silk raiser s, is round and 
somewhat fla t tened, and is about t he size 
of a t urnip seed. \Yhen newly deposited 
the. co~our is yellow, but if the egg is 
fert ile 1t s eolour changes, aceording t o the 
variety , to gr ey, slate, \ iolet, or dark 
green , the colour becoming darker as the 
larva develops. Each female mot h lays 
on t.he a.verage frmu 300 to 400 eggs. 

The lat'Va or caterpilla1· goes through four 
lUOult s, t.he !Jeriods between t hese moults 

W orld 
Kilogra ms. P ercentage. 

100,000"') 
265,000 >-

4,:380,000 J 
-4-,HO,OOO 11· 7 

1,06:>,000 2· 6 

!JO,OOOl 
8, L:W.OOO 

25,84!>,000 J 
:34,055,000 85·5 

:3!).8 60.000 

being t erm eel " age.· ." There are Jhe of 
th ese ages : 

(1) The p eriod from hatching to the 
first. moul t , usually occupying 
?5- 6 clays . 

(:3) T ile f i r~ t moult to th e end of the 
sc<'.ond, -l - 5 days. 

( :~ ) eeoncl llloult t o en d of the 1hird 
iR a b ont 5 clays. 

(·1) 'l' hird to fotu·th moult varies 
from 5-n dars. 

(5) End of fourth n1oult to tram;­
formHtion t o pupa, about 9 clay:-; . 

'rhe life of the ca terpillar from the tim e 
of h a t<·h in~: to i he spinning of the coeoon 
Ycll'ics front a be) ut· 2 to 30 day-s. 

The chrysal1's is a glo ·sy ehe tnut-brown 
in e;olour. Th e pupal tage lasts from two 
to three week: before the moth emergeH. 

'I'hr> m oth is of a eonspieuous ashr -whitr 
c·olonr, and t hl'ough the result of hundJ·Nl~ 
of ye~n s of domesl icat ion is incapable ol 
flight. 'rJw life of the mot h usua lly 
ox t endH from four t o th-e <lay~ , btt t· 
fTeqnen1 ly fOl' H fortnight or more. 

'I ETll OD~ OF Cl'LTIV.\ TION , ETC. 

'l'hc fundam r n1 al factor:::; in the pro­
due1 ion of l'<l \Y si lk et re : 
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(1) The presence of sujtable climatic 
conditions in the silk-producing 
centres. 

(2~ The abundance of mulberry trees, 
whether natural or cultivated. 

(3) The availability of a large supply 
of a.gricultural or semi-agricultural 
labour. 

( 4) The presence of facilities for 
obtaining cheap power. 

(5) Low rate of wages and cost of 
production.-Rawlley. 

It is proposed in this section t o deal 
with a few aspects of silkworm rearing and 
silk production upon which information 
is available in their effects on the world 
production of silk, . and their espe~ial 
bearing on Australia and Austrahan 
conditions . 

THE l\IULBERRY. 

The fil'st consideratj on in commencing 
the cultivation of silk is an adequate supply 
of food. AJl varieties of mulberry have 
been used for rearing silkworms, but t here 
is considerable variation in the resulting 
silk. The White :iVIulberry (Monts alba) 
is now universally recognized as the most 
suitable variety for cultivation in connec­
t ion with commercial silkworm raising. 
The t rees should be propagated by means 
of cuttings, a,nd the young trees planted 
out fifteen to twenty-five feet apart in 
the manner of fruit trees, and pruned with 
great care to ensure a luxuriant growth of 
leaf and to keep the trees low in order to 
facilitate the gathering of the leaf. The 
t rees tnay be stripped after about two 
years' growth, but great care must be 
exercised or the trees will be permanently 
weakened. It is generally considered 
inadvisable t o strip trees before their fifth 
year of gTowth. 

The yield of mulberry leaves per acre 
varies considerably, and appears to be due 
to a number of factors-soil, water supply, 
manure, methods of cultivation, and the 
number of pluckings or strippings. It has 
been found that the mulberry tree will 
grow luxuriantly in situat ions wher e, 
from t be nature of the leaf put forth and 
from other circmnsta,nces, silkworms cannot 
be profitably reared. 

It ~ill be realized that a very large 
quanttty of leaf n1ust be available in order 

to bring the silkworms to maturity. 
Laurent de l'Arbusst showed, in 1905, that 
1 oz. of ''seed " or eggs of 30 grammes 
producing 30,000 to 35,000 silkworm~ 
(30,000 may be depended upon to reach 
the eo coon stage) will give a harvest of 
130 lb. to 140 lb. of fresh cocoons and 
ultimately yield about 1 2 lb. of r aw silk 
properly reeled. The amount of nourish­
ment required for t his rearing is as follows : 
hatching to fir st moult, amount 9 lb. of 
leaves of tender growth , equal to abotlt 

'l'l te cocoon of tile silk,Yor•n slton-iug the 
~urrotuulin~ " Jloss" 'vltieh i!S spun oft: :and 

f ornts. t lte silk of conunerce. 
[A!te1· H. Bastin. 

40- 45 lb. of ripe leaves ; first to second 
1noult , 24 lb., representing 100 lb. ripe 
leaves ; second to third 1noult, 80 lb., 
representing 240 lb. ripe leaves ; third to 
fourth 1nou1t, 236 lb., representing ±72. lb. 
ripe leaves ; fourth moult to pupatwn, 
1 ,430 lb ., repTesenting 1 ,540 lb. ripe le~wes, 
totalling np to about one ton of 1·ipe lea,ves 
for a complete rearing. The Q uPe'l'lsla ·1~ 
Agricultu'ral Jo~t1'nal, Vol. XXVIII, Pt . .;.1, 

gives a considerably hi.o·lter e~timate­
" For 739 lb. of 1n1~lben~r l e<l,Yes, 70 ]b. 

·' otlS of cocoons are obt<"Linod; 10,000 l·.oco 
give St lb. of si.llc" 
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an• no largt' J>l<llll ai ionx or whit c mulberry 
In'<'~ ; t 11<• f('W cxil:lting wou ld pr oba.bly be 
found in prh·a1 e gc-n<l<'n~ , and t her e would 
lH1 gr<1ct t diffi<·nlty in obtaining su ffic· ient. 
cuttings for ]Jropagation, mH11 after an 
area ha d been planted, a wait of :ay from 
three to fh·e ~-ear· would be nece:l'lary 
bcfor<' 1 hp tree , would be olcl enough for 
stripping·. 

A }>proxima.tely 30,000 lm·yfC may be 
reared from 1 oz. of eggs. I n order to 
a ... ·oid prmnatlue hatc·hing· thr egg· .. ne 
kept for <1 bout si."\: mont11 s in eool ~torage 
at 25--10° F . until ll a t<·h ing is r e quired , in 
order that an adequate supply of mulberry 
lecn ·e: in the proper <·OJHlition ma y be 
an1i lable . The egg: Hl'<' then p lared in 
·pN·ial incttbat or s 'vit 1t a t erupern t nre 
. tar t.in g a t 65 ° F . and ra i:.;ed 2 ° eaeh day 
un t il 77° h; reached a1 wh ic·h t emperatun• 
hatc·h ing take· place. 

J a me ·on (R c>]JOrt on I he T> israses of 
j 'ilk1conns in India, 192~) sta te:-; : 

·· ' ound ·ecd i · e:~cnt ial, bnt the be ·t 
sec(l will g iYe bad result x i f c-areles:-;ly 
reared in un ·uitablc hou ses, eon:-;equ ently 
no :e:hem e for suvp ly ing f;eed can b e 
consjdered satisfa ctjory 1 hat doeH not 
attempt at the satne t ime to improYP 
the rearing.'' 

I t i : extren1ely dou ht ful if : uffiei en t 
egg: or .. . ·ccd " are aYai lahle in .Austra lia 
at the present tin1e for any inerea:P in 
si1kworm rearing, Hn<l it is' c-ertain 1lw t 
those available would b e of mixed and 
nn.·at i :ft~>C· t ory ·trains, and po.·. ibl y xo 

degPn eratcd l'Y ~t1<·h methods of rearing a f; 
h:tYe been e1111>loycd in the pa:t a s to be 
commercially wort hless. I n the event, of 
an attempt being ma,dc to establi ~h 1,1le 
industry jn Aust ra l in it WOll l d be nec·e.·:ary 
to import "' :co<l " for the lHUp01$e. Th.e 

'J' Iu• :><ilk ruuth ( Humh,·x u wri ) l a,·in ~o:; 
it :>< ('I!,' J!,'N. 

f After H . Bastin. 

vric·c of . eed c-lppcm·s to range from et bout 
£2 to £10 pel' omwf'. ;.H·(·ording to : train. 
Owing to the danger of di ·ea: (~x. many 
of whic·h are hNcditm·~·, 1he clo:cst snper­
,· ision ,,-ould ha ,.e to be exerci:ed OY<'l' any 
importat ion.· uncl all seed subjec·t <'d to 
mino:copic f'xamination by experts. 

A loof"<•tio n of t ht· c:n t·on u n f t h e :>< il k ,,·urnt Nhtn' i n~ t he (' n ~·lu:><ccl (lllll : l a n d t lu .- <•ast 
ski n uf t ht• t•a tt•r11illar. 

[ . l} tcr J . cl C' L C'Oil . 
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REARING . 

The following informat.ion is based 
mainly on an ar t icle on sericulture by 
D. Gunn, Acting Government Entomologist 
to t he Transvaal, in the Queensland 
Agrioult1wal Journal, Vol. XXIV, Pts. 
1 and 2, 1!l10, pp. 26, 64. 

" One of the most important features 
t o be considered in connection with the 
rearing of ilkworms is the provision of a 
suitable building, as . uccess primar ily 
depends upon the accommodation which 
is provided. A brick building wit h a 
t hatched roof is undoubtefUy t.he best for 
this . purpo,·e. _L\.n iron building is 
consHlered to be mo t unsuitable. as it 
becomes ,·err warm dtu·ing the day, and 
too cold at night. con ·equent ly it is 
extremely difficult t o convenient ly regulate 
t he temperature. An open fireplace or 
hot-water pipes would be the best means 
of heating such a bui lding . . . If t he 
temperature of the rearing room should 
happen t o fall below 68° F . an orrunary 
paraffin stove could be u ·eel t o raise t he 
temperatm·e . 

" The ilk-worm is not a t ropical insect, 
and att ains the best deveiO})lnent between 
t he temperattu es of 6 o and 77° F. 
Sericult.uralists should, t herefore, remember 
that the t mnperature of a. rearing room 
should not fall below nor cxreed the above­
mentioned limit , as if such should occur it 
would undoubtedly proYe detrimental to 
the worm. and, con equ~ntly . seriously 
affect the quantity and quality of t heir 
spinning:. 

·· 1"'he rearing room houl cl be dry, free 
from draugh ts, with a supply of fresh air , 
and pr0tected from direc1. sunlight. I t 
should be evenly lighted :o t hat the 
progres of all the worm: may be similar , 
becau ·e if it i dark t hey eat little and 
their growth j retarded.,·, 

The equi})IDent nece:sary for 1·earing 
t he worm: is simple, and 1 he more indi. -
pensable items are: 

Ligl1t movable stand: on which t he 
shelv~s are })laced ; the shelves should be 
at least three and a half feet wide, and a 
space fully eight een inches left between 
each :helf. 

A thermometer for regi tering the 
temperature. 

' l,ra v:-> for h old i nu t la<• wor n1:-c- · 1, . ,--. ... . ( 
young wortnR whi<'h h ave newly hat<·h:,r 
~ron1 th~ eggs 1 he nto~1 f.WI·v ic·c·ahl<} an& 
1nexpens1ve tray t.o ur-;e 1s moHq 11 it o nettin 
stret ched over light wooden fram es, twenty~ 
four inches long b y eighteen inches Wide 
After t he wo~m: ha~e at~aine.d a l arge~ 
growth fin e wrre-n et 1tng, fl ve-e1ght1-; of an 
inch , should b e u . ·e<l. '' 

Clean liness is ab . olutely n eces:ary in 
eonnection with seri('ult ure , and all :hed 
et cetera, should b e disinfect ed at frequent 
inter vals. 

'rhe sp ace r equir ed for r earing one ounce 
of egg. and bring in g t he w or1n, t o full 
develop1nent h a. been esti1nated at 1 210 
squ ar e feet. 

' Yhen t he ·wonns ar e f ully developed 
t.hey should b e . ·up plied wit h dry bushy 
bran ches, fr ee fron1 gu1n, upon which to 
spin their cocoons. Sufficien t space must 
be provided t o prevent overcrowding, as 
when t wo cocoons are spun t ogether their 
value is consider a.bly recl.uc.ed . 'l1 he tran .. 
formation t o the }n1pa occupies ·even to 
ten days fro1n t he ti1n e at which t he worm. 
fi rst b egin to spin. 

DISEASE • . 

TheTe are fi ve diseases w hich commonly 
attack the silkw orn1, and several of t hese 
have proved of gr eat. economic in1portance. 

(1 ) P ebrine. T h is disease attack: the 
wol'ln, chrysal is , and moth in all . tages. 
I t is her editary, and t he disease may 
easily b e introduced in t o a clean district 
by n1eans of t h e eggs of infested silkworms. 
I t is in consequen ce of t his disease that a 
m icr oscopic exa1n in ation of the eggs is 
n ecessary . There is no known cure for 
pebrine, and a ll insects should be de troycd 
jn order t o prevent its spread. 

Between t he years 1865 and 1 8.3 the 
annual crop of cocoons in FTanec wa 
reduced by t bis d isca. e fr o1n 57,200,000 Jb. 
to 8,800,000 th . 

Pebrine appeare<l a tn on o· silkwornls no<H 
Alb ury in 1880- 1 883, ~vitn disastrous 
r e::;uJ tl-) . 

(2) F lacherie, or ind igestion, n t 1<1cks 
'"ell grown wor1n~, and the 111ain <·c~uses 
appear to be carel(\SS feeding, poor Y<'llt ihl­
t LOn, dust, and ovon·rowdin a o· 
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(3) Ga.t tiiue attacks the worms in tbeir 
early st ages, a.nd is probably caused by 
poor sanitation. The affeeted worn1s 
should be destroyed, as the disease is 
contagious. 

(4) niuscardine is due t o a micro­
organism, a.nd is thought to en ter t he body 
by way of the leaves ; t.he disease j s most 
infectious. 

(5) Grasserie is another infectious disease 
which causes heavy mortality among 
silkworms. 

R ats, mice, ants, and cockroaches ~re 
serious pests of silkworms in rearing 
establishments. Anthrenus and Dermestes 
beetles also take toll of stored cocoons. 

In a succeeding a.rticle t he handling 
of the silk and its economics will be 
discussed. 

The Collection of Coins and Medals 

DU RING the past few months the 
nnmismHtic coll ection has been 
catalogued and listed, with a v iew 

to bui lding up the incomplete series. The 
eol1ection comprises between nine and ten 
thousH nd coins, tokens, medals and 
decorat ions hom alJ pa1·ts of the world, 
and t1wugh t his is indica tive of a fairly 
rep1·eseutatiYe )o;el'ies, thet·e arc many gaps 
to be fillt>d. 'l'ht) Greek series is small. 
and t hough t here i:s a repr esentative series 
of brass coins, t here a r·e very few of s il Yer 
and no11C> of g-old of this historic civili ­
zation. The Bt·it i sh se1·ies, like,YiS<', i~ 
la cking i11 gold <'Oins . 

The collection is a lso wanting in 
modern <:oins, especial1y post-wnr issues . 
Tlle outstanding deficiency of the medalR 
and decor·ations i s a Victoda C'ross, for 
which nun1bt>r·s of <:>nq niries m·e marl<• 
regularly . 

The collc<·tion of a ncient coins of the 
Chinese Emph·e acquired oYeJ· a long 
pe1·iod of years by Hwong Ping Sing, and 
now in t he possession of this 1\hu;eum, is 
among t hose recen t ly arr·an ged. Th ese 
coin~, numbpr·ing 1,010, are t he choitrst of 
t h ofoie which eamP into the hands of 
Bwong l'iltg SiJl f!.', a Chinese gentlrmau, 
w lt o mn dt> it It is lJw.;ine:-;s to collPtt aud 

arrange coins for enthusiasts who sought 
his eo-operation. Of the rr chon Dynasty 
(700 to 200 s.c.) we have specimens of 
Spade, "'\iVeight, Pu, Knife, and Shell 
:Money, each type being characterized by 
its own peculiar form. The bulk of the 
collection , however, consists of the 
ancient R ound l\!Ioney, v\·hich dates from 
a bout 950 s.c._, and contains issues of both 
eml)et·or·s and r·ebel leade1·s. The Charm 
Coins a r e parti cularly intere ·ting ill that 
they reveal certain old Chinese beliefs 
and custom.· with regard to tJ1e super· 
nat ut·al and exorci sm of evi1 spirHs. The 
Ilorse Coins wer·e issued by gratefu 1 
owners of horses that had served their 
mastet·s faithfully · one owner claims of 
hj~ horse that it would '·hot one t housand 
miles a day" ! The collection also embr·acC's 
('Oins ftom Annam, Japan, and Korea. 

O·wing to lack of space, however, it is 
impossible to exhibit the collection in its 
entirety. At t lw entrance to t he Exhibi­
tion Halls is a small displa~' whi rh is 
<·hanged mont hly, t he best t ha t limita­
t ions of spa('(l pet·mit . That a g1·eater and 
permanent (~xbibit cannot be made is re· 
grt>tted, as such a collection is an essential 
pa l't of even~ impor·tant genPt<11 mu eum, 
and one of l'C<'Ognized intetest and 
<'du cationn 1 n1lue. 
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Leeches 
BY \Y. BOARD:\fAN. 

IN the window of a chemist's shop 
situated in a busy part. of one of 
Sydney's main thoroughfares is a 

prominently displa.yed notice-LEECHES 
SOLD H ERE. A newspaper interview 
with the proprieto1· published some little 
time ago indir.ated that there is still a 
limited demand for leeches, principally 
for the vurpo. e of drawing off bad blood 
from blaek eye.. 'The injured one makes 
his purc·hase and c·arries it away in a 
match box. Our parents, and n1ore so 
our grandparent , knew these worm-like 
animals well and u. ·eel them often but for 
many ~-ear: the praetice has been almost 
unheard of apart from i. olated instances 
and occa. ionally in hospit al eye depart­
ments. In fa ct, when the leech j s referred 
to most of us appreciate the sense of 
adhesion conYeyed by tbe word, particu­
larly in such phrases as '' ·ticking like a 
leech," but beyond that little is conveyed. 

Hikers and picnickers not infrequently 
have opportunities of studying these 
annelids at first-ha,nd. In the darnp. brush 
along the eroek banks in the National 
Park just south of Sydney their unwelcome 
attentions are often forc·ed upon the 
rambler, and after a l:ihower of rain on the 
drier, more open scrub and slopes, great 
numbers of leeches may be encountered 
where an hour previously an odd specimen 
could haT"e been located only with difficulty. 
\Yriting of their seemingly IniTaculous 
appearance after rain causes one's 1nind to 
hark back to some years of very early 
youth when on a hot smnmer's afternoon a 
bee-line was invariably made for ::l nearby 
beach. This beach was approached by 
a track which led down a long grassy slope 
and passed through a perpetually shaded 
copse behind the sand. In dry weather 
there would 1·arely be seen a sign of a 
leech, except perhaps in a damp part 
of the copse, but after a shower of ra.in the 
hillside Literally swarmed with thern. Not 

unu. uaHy t he walk down wa. quite 
comfortable, but, rain falling before the 
ascent was ro1nmenced, the return journey 
meant, running the gauntlet of a veritable 
barrage of small ravenous leeches. The 
long gra~s of the slope h a,rboured them in 
thousands, resnlting in on e's upward 
progress being constantly plmctuated by 
de-leeching activities. 

EXTERNAL CHARACTERS AND SENSE OF 
S)IELL. 

L eeches have two suckers, one at each 
end of the body. The sucker at the bead 
end is q ui.te Sin all, a.nd surrounds the 
mouth, but that at the tail end i.s large 
circular and 1nuscular, has no connertio~ 
whatever with the interior of the body 
and is the principal organ of attachment: 
By means of the large tail-su cker leeches 
anch~r the~11selves to grass and herbage, 
espec1ally 1n dan1p shady places .in the 
vicin ity of water, and are ever in readiness 
to becon1e detached in favour of the skin 
of so1ne uitable anin1al as it pa. ses by. 

An ext~raordinary sen se of smell enables 
th01n to -perce ive the presence of prey when 
still at a considerable di tance ; nor do 
t hey wait idly for what may be a long 
overdu~ meal, but, guided by their 1merring 
sense, will actively search it out. }I~· 
friend and colleague, j\;fr. A. :Jlu grave, 
wTi1 ing in the. e pages in 1923 concerning 
h is exprricnces in the Upper Cbiche-ter 
Valley, tna,kcs the following apt and 
interesting remarks . 

" . .. \Ye had tnan y wet days :md 
dnring t,he r;;l.in the leeches woulrl '·t<llld 
sh ff and straight. on the oTass stems, a,nd, 
on onr bruHhing a,gain ~t them would 
inunerli at,ely faHt,en 011. to US ann 

7 

proce~d 
to suck our b lood. 'l,ltey t.hrivc only J11 

da1np si Luat ion::; ;;tnrl m·e '1mable to t rnrel 
?n dry. <lu.Hf,y Httrf:H·o~, , 0 th<l( it "'ll~ 
mterc!i(.Jng t.o xce 1 hon1 rnt('r the hut '11' 

far as 1.hr Uno of rlamptwss <'XI pn<lt'd, 
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u nd lwJ1 there, pu,t.het.ically wa.ving their 
hends as they sniffed our whereabouts." 

Externa.lly the l€1ech body appears to 
be con1posed of numerous na.rrow rings. 
Five of these rings, known as secondary 
segments, ma,ke up one true or primary 
segment (except a.t the head and tail, 
where the number is less a.nd variable). 

A 1talf-tlozen SJ»cchueus of Linuaobdelht aus­
tr:tlis coUectecl ;tt Parr :tJuatta, ne;tr Sythtey. Tlae 
lar1o;·e t :til sucker (relatively ~more contracted b y 
tlae (treserY<ttiYe) :tntl clt:tracteristic :uanul<~tion 

of t h e l»ody are e le:trly s Ja o ·w••· 
[Photo.-G. C. Cl1btton. 

The lin1its of the primary segments are 
difficult to determine without the aid of 
a strong lens, certain pores and papillre 
serving as a gu:i de to their position. The 
various systems of internal organs are 
m?stly segmentally arranged in accorda,nce 
With the disposition of the primary 
segments . In all there are thirty-four 
?f these primary segments and the number 
1s constant in an leeches that have hitherto 
been studied. In the fixed number of 
segments the leech differs from its relatives, 
the earthworms and marine annelid worms, 
w~erein the number is very variable, 
bemg not even :fixed for a particular species. 
. The following remarks on anatomy refer 
m th~ main to Limnobdella australis, which 

is perhaps the commonest of the forms 
found in the New South Wales coastal 
belt, but may be regarded as fundamental1y 
applicable to the group generally. 

I. .. OCOl\IOTION. 

On land leeches use the suckers to 
progress with a looping motion similar 
to that of a geometer caterpillar, which 
enables t hem to move with considerable 

Voracious buul leeclu~s (H;euuulipsn zeylanica) 
which are ~ such a c urse. in the llanttl rising 
~rounds of Ceylou. ad,·nn<•ing to,ntr(lS prey 
t hnt laas been scelltNl. The tYtlical " looping" 
mo,'eJu ent of l:nul leeclaes generally is well 

illustrated. 
[Afte7· Tennent. 

rapidity. Species normally terrestrial, 
should occasion demand it, are good 
swimmers as well, progressing with a 
graceful writhing action. 

The body is as a rule soft and elastic, 
being capable of ren1arkable attenuation 
and contraction. A specimen under 
ordinary circumstances as thick as a lead 
pencil can penetrate easily the meshes of 
an ordinary coarse woollen sock, and will 
escape from a screw-capped jar if the 
cap be not properly screwed on. 

EYES. 
On the dorsal surface of the segments 

beneath which is the anterior sucker there 
are five pairs of small black spots, one pail· 
to each of the first five primary segments ; 
they are arranged in an arc round the 
anterior end and are placed towards the 
Lateral borders of the segments. The 
eyes, for as such the spots have been 
identified, are decidedly primitive in 
structtTie and are certainly not capable of 
transmitting images to the brain (if the 
speck of nerve tissue at the head end may 
be so designated) as in higher animals. 
They a.re essentially modified sense organs 
and can probably perceive little more 
than the difference between light a.nd day. 
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THE MOUTH. 
'l'o be bitten by a leech or two is not 

very serious or very unpleasant, in fact 
many folks are victims of t heir attentions 
and do not make the discovery t ill the 
animal has nearly ha.d its fill or has 
actualJy dropped off gorged to repletion, 
leaving behind as evidence only a tiny 
skin puncture from which a steady trickle 
of blood may issue for an hour or more. 

The small mouth opening which is 
within the bounda.ries of the anterior 
sucker is sm·rounded by three jaws, each 
of which is flattened and has its free edge 
evenly curved and serrated into well­
defined teeth. Muscles acting on the jaws 
enable them to move through a.n arc in 

Jnw of a l eech highl y magnifie d. 
[F1·om Parker and H aswe ll, a,fte1· Leuckart. 

the direction of their edges, and it is tbeii· 
rasping motion, pressed by the sucker 
against the skin of the prey, that n1akes 
the characteristic tTiradiate leech wound. 

The mouth leads into a Inuscular sac, 
the pharynx, whi·ch is connected by a 

XIII XIV ~ 

cri 

system of radiating mmwles to the body 
wa.n, the action of the Jnuscles being ~IH:h 
as to cause t he pharynx to contract ana 
expand, thus pumping blood from the 
wound. 

THE SALIVARY GLANDS. 

N umerous minute glands discharge their 
secretion t hrough very fine ducts into the 
alin1ent~ry canal in the immediate vicinity 
of the mouth. This substance mixes With 
the blood as it passes into the pharynx and 
has the remarkable property of preventing 
coagulation for a period which may extend 
to months. The immense value of this 
provision is immediately made apparent 
when it is remembered that t he large 
distensible storage crop into which the 
blood flows from the pharynx is able to 
hold sufficient to feed t he anilnal for a 
year or t hereabouts if necessary. The 
ebance methods by which leeches establish 
contact with theii· prey make a long 
period between successive meals probably 
ntore the rule than the exception. 

The in1portant component of the salivary 
. ecretion is an extractible substance, 
which is used in delicate experilnents when 
it i~; rlesirable to prevent blood coagulating. 
Leech punctures bleed profusely because 
Hlnall quantities of the saliva get into the 
wound and prevent t he blood from forming 
t he film which under ordinary cii·cum­
stances stops t he flow of blood. 

THE CROP AND STO::.\IACH. 

The crop is a very large elastic- and 
tilln-walled tube which extends from the 
eighth t o the eighteenth segment. Laterally 
i1J has e.leven pail's of pouches, the last 
pair being of considerable size and 
extending backwards almost to the end 

cr.!/ 

\. semi-tliagranuuatic drnwin~ of a tlissection of L imn o i.Hl e lla nustr:elis f ront the left side shoW­ing the clis t•os ition of the :alimentary c unni. 'l' la e lun~er , ·erti ca l lines hulicnte tlte 11rimnrY 
segments, the s h o rter lin('l'( t h e se~o1~dary se~uu•nb;. n , anus; c r. I, _fir:d diYerticnluJn of <'1'011; 
c r. 11, Jn~t tlive rtic uluua elf c rotl; d.J., J:l'\'\"; Jlb •• Jl ha ryn.~: p.s .. p ost('rtor s u t•ker; rct., re<'t nut. 

st., storunch; v .l.j., Ja"'· 
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of 1 he body. rrho blood ::;tora.ge capacity 
is t .hu~:; a, high percent.a.ge of the internal 
volmiw of t ho a.nitna.I. 

The crop conununicate~:> with a small 
slender stomach by a, t iny aperture through 
which the stored blood filters very slowly . 
Digestion of t he blood takes place in the 
stomach, where it undergoes an imn1ediate 
cha.nge of colour fron1 red t o green. The 
stoma,ch leads into a short intestine and 
thence to the anus, an inconspicuous 
opening on the dorsal surface b etween the 
posterior edge of the hinderinost segment 
and the caudal sucker. 

DEVELOPMENT. 

Leeches are hermaplll'odite aniina ls, 
t hat is to say, a complete set of In ale and 
female generative organs is present in 
each individual, but ripeness of the 
elements at different times prevents self 
fertilisation. 

In many land leeches the eggs are 
deposited in a cocoon which is originally 
formed as a.n exudation fro1n the outer 
surface of segments nine to eleven; the 
exudation dries an d toughens to s01ne 
extent a.nd en circles the three segments 
as a ring. Having forn1ed the cocoon ring 

B 
.<\ le-ech co(•oun. A , entire : B, in section. 

[F1·om Parker and Haswell , <£fte1· L euckarL 

t he leech proceeds to deposit within it 
eggs, male elements received fron1 another 
leech to fertil ize the eggs, and a quan tity 
of food for t he developing young. The 
ring with its contents is t hen worked off 
the body over the head end, and when 
free t he two open ends cJose up, efficien t ly 
sealing t he contents. Development pro­
ceeds and ultimately results in t he forma­
tion of juveniles resembling closely t h e 
larger adults. When sufficiently progressed 
t hey escape from t he cocoon and commen ce 
to fend for themselves. The whole process 
of cocoon formation is vm·y similar to that 
of the cart hworm, which is also an 
hermaphrodite animal. . 

Not nearly all leeches make a cocoon , 
some species si:rnply depositing their e-ggs 

in an agglut inated 1nass upon a convenient 
stone. Others carry the eggs about 
adhering to t.he ven tra.l surface of t he 
body ; in this po::;ition the young hatch 
out and when liberated from the egg 
r emain attached to, ancl sheltered by, t he 
parent for some tim e. 

BREATHING . 

Leeches do not breathe with any specially 
modified structure t hat is comparable 
with t he lung of higher groups, and only a 
few aquatic species have gills along each 
side of the body . The general method of 
respiration is directly through the skin, 
u t ilizing t he numerous exceedingly fine 
blood vessels which ramify through it. 

T'''O ftne ~xnmJ•Ies of Pontobd e lla utu-ricatu front 
tht> i\1 t-d i h•rrn n t·n n. All t h e S Jiecie:s of Pontob­
d e lla nrt> nutrint:> :;nul :a1t:u·k sh:trks ancl rays in 
nanny Jutrt s of t h t• " 'oriel, iuchuliug t h e 

:\ustrnlinn sens. 

[Photo.-G. C. Glutton. 

MARINE AND FRESHWA'l'ER LEECHES. 

The ordina,ry la.nd and freshwater forms 
w hich attack anilnals only intermittentl; 
and when gorged with blood drop off their 
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prey, could scarcely be referrerl to as true 
parasites. There are,. ho~ever, a number 
of aquatic leeches whteh hve perma~ently 
attached to their hosts and thus JUStly 
deserve to be referred to as parasites. 
Certain species favour freshwater fishes, 
and the well-known genus Pontobclella 
parasitizes sharks and rays. 

Branahellion is another interesting genus 
habitually adhering to the skin of the 
skate and 1narine fishes. It is not unusual 
to discover a fan1ily of t.hese leeches 
localized on a small area, of t be skin of the 
host individuals in all stages of growth 
being represented. Respiration is per­
formed by a series of short delicate out­
growths or gills placed along each side of 
the body and in this respect the genus is 
almost unique a1nong leeches. 

These aquatic parasites have powerful 
posterior suckers, but the lnout.h, instead 
of bejng surrounded by an antenor sucker, 
is situated at the end of a short retractile 

~ piercing proboscis not anned with jaws. 

PHLEBOTO)IY OR BLOOD LETTING. 

Leeches and their blood-sucking habits 
have been known from very remote times, 
being frequently referred to in ancient 
literature. Possibly their use for this 
purpose orjginated with the Hindus and 
the knowledge was carried to otb er 
countries ; on the other hand, it is not at 
all improbable that the art arose 
independently in several places. The 
earliest references, however, to this method 
of blood letting certainly refer to the 
Indian region. The Sanskrit System of 
:Medicine of Susruta, written 2,000 years 
ago, explains in careful detail the art of 
selecting and using leeches, and the 
technique therein described has been 
more or less closely followed by more 
recent writers. 

During the nineteenth century, particu­
larly in its first half the traffic .in le~ches 
in Europe attained enor1nous d1menswns. 
It is recorded that jn the year 1832 
57,500,000 were exported to England fro1n 
France so that the leech fanners and 
merch~nts must have carried on an 
extremely lucrative business, as a high 
percentage of those placed on tbe market 
were raised artificially. The great demand 
for the annelids had so depleted the 

na1~ural Ho urecH of :-:; npp1 y 1 hat hirtulini­
culture as a n1eans of coping with the 
requirenlCntH was of necessi1 y extensively 
resorted to. In this rnanner leeches were 
also raised in England, but not on a scale 
comparable with that in France. Marshes 
were constructed for t he purpose in the 
Gironde and other districts of southern 
France, and in the neighbourhoocl of 
Nantes leech farm~ were common. 

Dealers classified the worms principally 
according to weight, to increase which 
dishonest 1nerchants were quite prepared 
to resort to t he subterfuge of gorging the 
leeches just before sale. Tbe European 
market received supplies fron1 as far afield 
as Africa, Syria, and Egypt. 

In the last fifty years rapid adva.nces in 
medical knowledge have gradually lessened 
the de1nand, so that today, leeches, the 
use of which probably antedates written 
history, are sca.rcely known except for an 
occasional encounter in the bush or when 
peered at through the glass of a museum 
showcase. 

Despite unpleasant associations that 
leeches may conjure up in the mind, an 
unbiassed observer could sca.rcely deny 
that they are beautiful objects. The 
lithe supple body is, in ouT Australia.n 
species, often n1arked with pleasing colonr 
combinations, en1bodying n1ostly browns, 
greens, and yellows, the patterns being 
most frequently longitudinal stripes. 

" So beautiful are they that the fastidious 
ladies who adorned the salons at the height 
of t he leecb-n1ania, during t he beginning 
of the nineteenth century, used to deck 
their dresses with embroidered leeches, 
and by repeating the design one after the 
other, constructed a chain of leeches 
which, as a I'ibbon, was inserted around 
the eonfines of their vesture. '' * 

SOME GENERAL CONSIDERATIONS. 
Few travellers have visited tropical or 

sub-tropical cJin1es and failed to bring 
back wit~h tlJein tales, often graphic, 
sometin1es grues01ne, of experiences with 
leeches. Fr01n among many accounts two 
quotations are chosen, one referring to 
the EHH1,, the other to a locality in our own 
country. 

*Fide Sir Arthur Shipley's historical preface to 
the llincd1'i-t ect volume of Th e Fauna of flritislt 
Inclia. 
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'l'<' lltH'n t in his Hplendid work on 
('r:rlon ha '. muth to H<1Y of their aetivities. 

' ' 
.. Of a ll 1JIC plagues whirh beset t.he 

1n1Yellcr in the rising ground: of Ce~rlon , 
the most detested are the land leer he:-; . 
Horses a.re driven wild by them, and Hta1np 
the ground in ftuy to_ shake thorn fro~n 
their fetlock: , to wlueb 1 hey hang m 
bloody tassels. The ba~'e legs of the 
palankin bearers and ?oohes are a. _favour­
ite resort : and, thCir hands be1ng too 
much engaged to be spa.red to pull them 
off, the leeches ba ng like bunches of grapes 
round their ankles ; and I have seen t he 
blood literally flowing o'er th e edge of a 
European'· .·hoe fro1n t heir innumerable 
bites .. . during the n1arches of troops 
in the 1nountains . . . the soldier. , and 
e. pecially the ~Iadra~ sepoys, with the 
pioneers and coolies, uffered so severely 
from this cause that numbers of the1n 
peri hod.'' 

And again, this t ime fro1n Semon, 
writing of h is excursion to the Upper 
Btunet t River , Queensland. 

"Nor was the fauna of thi s Cania .·crub , 
which, however, I have not closely studied, 
identical with that of the common brigalow 
scrub near the B tunett, . ince on coming 
home frmn our ride several of us h ad blood 
on our clothe.·, and on undre.·l':ling we fonnd 
a nmnber of l eeche~ which had crawl ed 
up our bodie.· during otu r a1n b les through 
the wood ... rrhey are, howcvet, a perfect 
curse in the forest s of the East ln<lian 
i. lancl:, and abound likewise in the woods 
of the Austral ian coast~, and they were t he 
plague of m y existence during m y st a.y in 
the tropical forests of Cook town. " 

Leeches are not aH a rule mueb larger 
than two or t hree inches, but in Sout h 
America there iH a marine form reputed 

At t he reqneRt of ~Ir. f'. BntTrtt, 
Ilonorar·y (hg;anis<'I' o f t h e Fisherir~ and 
Fau na Exh ibi tion , held i 11 l\Iel hon rn<' 
from ;;i h to 7 th April. in a id of 
thr fnnd~ o f t he :\1<:'1 hournP and Queen 
Yi<·1o t·in Hmo~pitH l l-;, a nmHbPt' of <•xh ibit~ 
W<'t'<' xPnt to l\ f <' l hon r·tH' in chill'ge of 

to haYe a length of t,wenty inches or 
more. 

Limna.Us nilotioa, a small slender species 
widely distributed in Egypt, Palestine, 
Syria., and Persia, has habits which make 
it a serious inconvenience to man and 
beast and jt is quite capable of causing 
death. The Talmud describes it as " a 
most dangerous leerh " ancl issues a 
warning against drinking from rivers and 
pools. Unable to pierce man's outer 
.·kin it .·eeks out the ·ofter fl esh of the 
mouth or na ·al p as'ages, and onc·e 
established therein, instead of falling off 
when satisfied , remains attached. Some 
ran be easily removed, but others in 
po itions difficult of access have been 
known to set up a perpetual hremorrhage, 
which ha.· resulted in anoomia terminat ing 
fatally. The nat ives, who know and fear 
t.hese leeches, carefully strain drinking­
water before using. 

There i an interesting referen ce in the 
Pali work .. The Questions of King 
Milinda " in which t he leech ls upheld as 
a paragon for those who would imbibe 
truth. 

' · .. . just aH the leech, wheresoever it 
is put there holds on tight, drinking the 
blood, . o ·houlcl the .·trenuou Almsman 
(i .e., ·priest') roncentrate on a theme of 
t hought., drinking the ambrosial dra ught 
of D eliveran ce (i.e., · Sat,ation ') ." 

In the l\Iiddle ~\.ges and later, physi('i:tns 
were commonly referred to <1H leecJJOs, 
and some writer. have facetiously suggested 
that analogy of outlook caused Uti :-> 
widening of the u ·e of the name. However, 
a study of the history of the word in its 
various meaning· shows that i t wa. 
probably the reYer ·e proce. ~ that actually 
occurred, that i., the worm ca me t o he so 
called from the frequeney of i t~ use by I he 
physirian or lcc<·h. 

)lil-;s .Joyce Al lan, i\ l-;sista nt in Con· 
<"hology. \Yhil<' in t hr sonthr r·n C<l pi1nl. 
l\Ii~s Al lan d<)lin~ r·ed led urC's, an<l 
1ook th E> oppol'tuni t ,Y of <'xarntn tng 
1he <:on t hologieal <·ollN·tionH in t he 
N a t i oll<ll l\hts <• u m a n<l of doing Romt~ 
nwrj IH' collecting. 
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Ernst johannes Schmidt 
(1877-1933). 

THE regrettable news has just reached 
Australia of the death of Professor 
Johs. Scbmidt, D.Sc., Director of 

the Carlsberg Laboratory, Copenhagen, 
Den1nark, and a leading figure in the 
Conseil International pour !'Exploration 
de la Mer, a branch of which he hoped 
would be formed in Australia some day. 
Professor Schrnidt was a brilliant fisheries 
investigator who inaugurated and super­
vised a tremendous amotmt of detailed 
work (such as count ing the vertebrre, 
fin-rays, and scale-rings of even the 
smallest fishes) to distinguish the ra.ces, 
growth-rate, migrations, and distribution 
of commercially in1portant fishes . Sin1ilar 
work will have to be perfor1ned in Australia 
before we can progress Yery far with our 
own fisheries. 

Professor Schmidt is best known for 
his resea.rches on the freshwater eels of 
the world ; he was particularly interested 
in Australian species, and had just com­
pleted a.rrangements for securing New 
Gtunea specilnens. llis writings, published 
in several languages, over a period of 
thirty years, cover such subjects as 
fisheries, larval fishes (notably sunfishes), 
the eel problen1, local races of the Vivi­
parous Blenny, fish-marking experilnents, 
botany, physiology, and genetics. He wa,F; 
presented with the Agassiz medal by t he 
National Academy of Sciences, U.S. 
.America, and, in 1930, was awa.rded the 
Darwin medal of the Royal Society for 
his oceanographical work and his genetic 
studies in animals and plants. 

On tw-o occasions Professor Schmidt 
visited Australia, when he was admired 
for his quiet and unassuming manner : 
once, jn 1926, when on a six months' 

survey of the Indian a.nd Pacific Oceans 
and again, in 1929, with the Dan~ 
E xpedition. The trawler Dana (360 tons) 
wa.s one of several research vessels employed 
at various times by the enterprising 
Danish Governn1ent in collecting specimens 
for study. Early in 1929 she came to 
Sydney from New Zealand, on ~er worM 
cruise. Professor Schmidt was In charge 
and, at a. reception given here b_y t~e 
Governn1ent, said : ' · I cannot disgUise 
my surprise t o find that, although there 
is ample evidence that Nature has endowed 
Australia with an abundance of good food 
fishes, you are import.ing 1nore fis~ tha:e 
you are catching. Can any greater eVlden. 
be found for t he necessity for the systematiC 
investigation of your waters~ I h_ope_to 
see in t he near future an in vest1gat•o~ 
vessel or vessels carrying out work of tbi 

,d "th keen nature and I look forwar WI .11 
anticipation to the tin1e ~hen you ;,

1
g 

have a 1narin e biological statiOn, cond~c ~11 
research into fisheries problems. d that 
sure you will find as we ha Ye foun ' e 

' handsom such investigations pay c: 

dividends." . of tbe 
At that tin1e l\Ir. T. C. Roughle)' resent 

Technological Museum, and the P t]le 
writer were in ··..-ited to accompanYt.ons . t. O'a l • . 
Dana on her Tasman Sea 1nves 10 Ne'r 
Two cruises were 1nade between d and 
South \Vales and Lord Ho_we Islanbut a 
between Sydney a,nd Br1sban_e, ssible 
severe cyclone rendered work 1111P0 erous 
for so1ne days. Nevertheless, ~l:f froJ11 
extraordinary fishes were dredg~ tbese 
deep water off our ~h:ores an, tentioD 
specimens a,re now recmvtng the flt 
of European specialists. L:E1' 

G ILBER,T P. 'VIII'f . 
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Notes and News 

)fi~l' Ehd<• Dnl nwll, B . .A., Dipl.Ed., ha~ 
be€ln appointNl to tlH' position of Scien­
tific AssistcHd in the Department of 
Ethnology of 1 hiR J\Inseum. nfiss Bramell 
has dcn>trd con~id<>rnble study to th<.' sub­
jects of <lnthropology and ethnology, 
partirn1arly _sociology, :-~nd in the near 
fntnrr we ho}H' i o 1n·esent to our readers 
<'Ontl'i but ion~ fl'om her pe11. 

~:· ~· ·!\· ~· 

:Hr. F. ~\ . :\IrX<•ill, 7.;oologist in charge 
of the Dep<ntment of Lo,Yer Inverte­
hratrs, has been a ppointecl to the Com­
mittC'e of the Xature Study and Horti cul­
tural Bullrtin. <1 ~n pplPment to the Educa­
tional Oazrttr is~twd b~· the Department 
of Education of this State. Interest in 
marine zoology hM.; g1·own considerably 
of late, <1nd 1\lr. ~IcNeill's objecth·e will 
be to Hssi~t in supplying information on 
this ~mbject. 

* f:· -x- 7:· 

During his rP<:ellt vacation on Lord 
Howp I slnnd, 1\lr. A. A. Lh-ingstone, of 
the Dep;.utmc'nt of Low0r Invertehrateii;, 
mad<.' <>xt<•nHivP zoologica 1 collections, 
espeeia lly of eeh inodermata, or sea­
urc·hinH. T n tlH\ phylnm particularly 
mentimwd, 1w coni imwd the work ini t i­
ated by Dr. H . Ly111an Clar·k, of the 
)fuseum of Compm·atiYe Zoology, Har­
Yatd. in collal>oJ·n1 i011 with him1-;elf a year 
or ~o ag-o. 

-j:· 

'l'htou~h i ht' <.:onrtesy of the Royal 
A~o-j ('111 tn rn 1 Sod t•t y of .X ew Son th "\Vales, 
the :.\lnscum was enabled to plac<' an 
exhibit of ins<>ctivorom; bhds and Yenom­
OUR snak('H in a pt·ominent position in 
the? Agricu ltural IIall at the Easter· Show, 
just con<.:Jnd('d. 'fhc exhibit was prepared 

witiJ the object of interesting the primary 
producer in particular, and it contained 
~pecimens of the "\Vhite Ibis, Barn Owl, 
:Xankeen Kestrc>l and other birds. \Vith 
t1wse we1·p bottlf:ls showing the food con­
t<>uts of the stomachs, crayfish, wood­
bor·inp; grn bR, p;1·asshoppers and centipedes 
being j11 gTPHi t:),·iclenef:l, these forming thc> 
major portion in the dietary sea le of these 
birds. "\Vith the venomous snakes were 
labels and diagrams showing the dif­
fen'nC('S bc>twe("'ll bites of ,-arious typical 
spc>cies and the methods of applying liga­
tUI'('S in tase~ of bite. The exhibits wt>re 
<llTanp;t>d by nir. J. R. Kinghorn, Herpe­
tologist and Ornithologist. 

* * 
~Ir. 1.\>Ielbonrne Ward, Honol'ary 

Zoologist, whilst in Papua and the 
·l\Iandatc•d TPrritory of Kew Guinea did . . ' a consHlei·:t b1e amount of zoological col-
lecting. "\Vith <.:ustomary regard for the 
eollpctions of t his :Museum, he generously 
presPnted a large quantity of extremely 
inter(~sting 1naterial. 

* 
Hecent Yisi tors to the .Museum include 

l\liss L. E . Clwcsman, en 'route to Papua 
to collet't i n sects for the British l\Iusenm; 
"l\Ir. G. Bout·nC', t.Jnhersity of \Vf:lstern 
A nstrnlia, who is inYestigating the 
adrenal glands of marsupials, and exam­
ined the spirit spedmens in our col­
le<.:tion ; Dr. C. ll. Edmondsou, Bishop 
:Museum. llonolulu, who js interested 
p<H'tkuhnly jn fi shes and crustaceans; 
D1·. J nmes Dunlop, formerly Commis­
sioner of the Scottish :Northern Light­
house St'I·vicP, who called to enqnirt> 
1·Pga rd in g A n stralian sea birds. 
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Reviews 

GULLIYER ~~ '!'liE B USJI: 'VAXDERI);'GS OF 

A~ A {l,''fltJ.Ll.\.~ E~'1'0)10LOGIST. Ry 
II. J . ('nrtrr. (Angm; and Roberhwn, 
Ltd., Rydnt>y, 19:~:3.) 8vo., l)p. :23±, 
i l1 n. tt·a ted. (j, · . 

TltiH tecent eoniri bution to Australian 
entomology des<.:ri IJes the collecting ex­
periences of t lw u nt h or 1 hroughout Aus­
tntlia during tlte past fifty years. )!1' . 

Cal'ter is well known in scientific eircles 
fo1· his many contd butions to the journals 
of leal'ne<l xo<.:ietie · on systematic 
entomology !'elating to the ol'der 
Coleoptera U~t>etles). Tie is the1·efore 
well fitted to write on the .'ubject of col­
lecting, fot· there £ll't' pt·obably only three 
o1· four entomologists who ha\·e had such 
experiencP in the field. The headings of 
the chapterH indicate the wide scope of 
t he author'::; co llPcth1g acthities, viz. : 
Collecting iu General aud My Start in 
Entomology; Sydney and the Uounty of 
Cumbel'land ; 'fhe Blue i\Iountaim.;; 
Coastal New South \Vales; llighland 
Rain-fo1·ests; Alpine Australia; Inland 
~ew South 'Vale.·; Yictuda · South Aus­
tralia ; Tasma u ia; Queensland ; \Yestetu 
Austral ia. Each collecting locality 
l'ecei Yes dne conf.:iideration from a col­
lectol"s point of Yiew, its topogt·aphic 
featutes and those of the outstanding 
flora aud fa u11a al'e di ·cussed, togethe1· 
with the beetles sectn cd. The auth01·, 
gifted with a fa<.:ile pen and endowed 
with a knowledge of his subject that has 
placed him among t he leading ento­
mologi st~ of the Common wealth, has 
given us a book pl ect, ant to tead and 
c:outai ni11g a ,,·pa I th of infot·matiou not 
readily fonnd t•h;cwlH•re. The addition 
of a ptcface and an index would ban• 

Htill further e11ht-tuccd the value of a wol'k 
npoll whidt au1hor and publishets are to 
lw <"Ollgrntllhlte?d. A.M. 

THE J{,ABBI 'I' :\lK~ACE I~ At:STRALlA 1~ 193:~ 
A~n 'r u m WAY Ou-r. By David o 

l, 

Ste?cld. (Sydney, 1932) . 6d. 

Ftoin all quattet·s co1ne t·eports of tlw 
grC?at damage which the 1·abbit is now 
doing to our pastures, and the ptoba· 
bllity t hat tht' posi tion will become more 
acute nnleR · effecti\·e measures are taken 
to mitigate the pest. The rapid increa!;c 
in thC? ntbbit population is ea~ily 
explained. .A. succession of good season 
has fa You r ed prolific breeding, prices for 
carcassc>s n.ud skins haYe been low. so 
t hat t1·apping ( neyer a satisfactory 
method of t·abbit desttuction ) ha~ uot 
been a popnlat· industry, and., on account 
of t he depn•ssion, landholders have 110t 

been able to cope wi t h t he evil. 
lVIr. David G. Stead, formerly Special 

Rabbit l\'l en aee Commissioner to the 
Goyernment of .New South Wales, is the 
n ntho1· of thP booklet which deals with 
the val'ious aspects of the rabbit problem 
and th e many remedial measures which 
have been tried. lie advocates the u c 
of cyanogas as an effecti,·e fumigant 
which can be ns('d at a comparath·ely low 
cost. lie points ont that the rabbit's 
buiTOw, \\·hich is its forh·ess, can. by the 
usC? of cyH nogas, be ttn·ned ngainst it and 
be?come its g1·a ve. 

From th e fads adduced by the anthot' 
it UO('H HPem a~ t hough t he emploJm~ui 
of cymwo·a s tOiuhjued with effect 1' '(' 

fenci{w n~d J)I'O t><>J: ly constructed gatr~, 
h • I,~ 

woulcl <'lhlhle the settlr1· to cle<H· 1
.' 

hoJdi11g and, if a co-operative effo1t 1 ~ 
n1<.ule. Ut<>t·e ;H·<\ hopt>x th<1i tl1 e pe:;t .UtilJ 

be IIPlcl in tlwck.- C'.A. 


