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P R E F A C E .

\ S N ature  S tu d y ,  in its  m anifo ld  forms,  now  
bulks so largely in the  curricuJiDU of our  

public  schools ,  the  m at ter  conta ined  in this  little  
vo lum e  is published in the  hope th a t  it m a y  be 
of ass is tance  to that  body of hard workers, the  
teachers .

The su b jec t -m a tter  of this  paper formed the  
t h e m e  of a “ Gallery D e m o n stra t io n  ” given by 
m e,  in the  course  of m y  official dut ies ,  to School  
Teachers  so m e  t im e  ago at the  Australian iMuseum.  
In response  to a request  for its  publicat ion ,  and 
by the  kind permission of the T rustees  of that  
insti tution ,  it is now issued in hook form to the  
public.

In the  preparation of this  booklet  t h e 'a u t h o r  
has consu lted  th e  writings of spec ia l is ts  w ho  have  
m ade th e  M osquito  their principal, if not  sole ,  
s tu dy ,  chief  am ongst  w hom  are : T heobald ,  author
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of “ The Culic ida of the  W'orld **; (Tiles, G n a ts  
and M o s q u i t o e s ' ' ;  F e l t ,  “ Mosqnitot's  of N e w  
Yot'k- S t a t e ,"  and S k u s e ’s papers on Australian  

D i p t e r a ,  in the  " Proceedings  of th e  L in n ea n  S o ­
c ie ty  of N e w  South W ales "— all of which  are 
works inaccess ib le  to the  ordinary teacher.  It  is 
the hope of the  author tha t  this  li tt le  work will 
induce bush-dwellers  to pursue the  s tu d y  of  the  
life-history of our nat ive  Culicidoc, for, a lt l iough  
m any spec ies  are known to spec ia l is ts  in th e  adu lt  
form, very little  has so far been learned of  their  
earlier stages .  In this  respect  there  is am ple  
opportunity  for e n th u s ia s t ic  and in te l l igen t  
workers in each distr ict  of every  S ta te  in the  
C o m m o n w ea lth .

W .  J .  l i .

March, 1908.



“ The m a n  w ho  c a n n o t  s toop to the  

s t u d y  of t h a t  whi ch  is s m a l l  will  

never  be able to c o m p r e h e n d  t ha t  

whi ch  is g r e a t . ” — A. G. B u t l e r ,  in 

““ Science for A l l “ vol. ii .
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MOSOL'ITOKS : THKIK H A B I T S  
■ A M )  DISTKIBI  TTOX.

In lroduclory.

IX a conn fry like ours,  where  the c l im a te  ranges  
from tropical to t em p era te ,  it is on ly  natural  

that  I x s K C T  L ii k should  he botii ab u nd ant  and  
varied. So far as moscpiitoes are concerned A u s ­
tralia is peculiar ly  l ich  both in nu m ber  of  spec ies  
and individuals ,  hence  it fo l lows that  th e  Culicida-,  
as a group, is one  with which we are all m ore  or 
less familiar— often  ])ainfully so. But,  beyond  
the  irritation caused  by the  buzz ing  and bit ing of  
th ese  tornu'ntoi’s, there  are other  considerat ions  of  
such  pai*aiuount im portance  as to m ak(‘ tlu' uni- 
versal s tu d y  of this  fam i ly  of the  D i p t e k a  i m ­
perative ,  and one of these  is their banefu l  inf luence  
upon [)ublic hea lth .

Iud i r i dua l l  1/, t lu ‘ nios(juito is not on ly  one of
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llie  siiiallu^t, but also one  of the  m o st  fragile  
a to m s of the Insect  World. i f  one  of th e se  in ­
sec ts  be taken betw een  the  finger and th u m b ,  the  
sl ightest  pressure will d isable ,  even  if it does  no t  
crush it out  of all shape.

C o U r c t i n  ly,  ow ing  to their p ers is ten ce ,  s})ite- 
fulness ,  and intolerable  persecut ion ,  th ese  in sec ts  
co m m a n d  respect— tiiat respect  winch com%)els us  
at certain season s  to ado])t m ea su res  for our pro­
tec t ion .

F)isforical.

I'rom an historical point of v iew  m o sq u i to es  
are venerable .  1 hey have  a record ti iat  g oes  far 
back into bygone  ages.  W e  do not know  w h eth er  
they  were included in the  ])lague of flies recorded  
in E x o d u s ,  l)ut it is not nnlikeh* th a t  th e y  were,  
for mos(juitoes have a lw a y s  been ex ce ed in g ly  
c o m m o n  in the land of the  Phai*aohs. B(uiring  
in mind this  fact,  it s e e m s  curious tiuat there  
should be no reference to this  insect  in the  Old 
T e s t a m e n t ,  and only  one  in the  N e w — “ Ye blind  
guides ,  which strain at a (j)iat and sw a l low  a 
c a m e l . T h e r e  are, howevei-,  p len ty  of  refer­
e n c e s  in ancient  h is tory,  for m a n y  of  the  old
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l iistorians have  written about t h e m .  It is on 
record, for in s tan ce ,  that  Sapor, King of Persia,  
w as c o m p el led  to raise the  s iege  of Xisih is  o w in g  
to  a v is i tat ion  of these  insec ts ,  for we are told that  
m yriads  of m o sq u i to es  a t tack ed  his cam}) anti 
beasts  of burthen ,  caus ing  the  latter  to stam])ode,  
and so bringing about his  defeat .  Of course,  as 
w as on ly  in kee|>ing with the  anc ien ts ,  th is  inc i ­
dent  w as  regarded in tlie light of a m irac le ,  
wrought  for the  sa lvat ion  of the beleaguered ca}ii- 
tal of ] \ lygdonia.

G e o lo g ic a l .

P utt ing  on oiu' side the  (piest ion of anc ien t  
Instory, mos(}nitoes have,  in addition, a geological  
in te ie < t . A w ing less  form has been described  
from tilt' Purbt'ckian rocks of Phigland, and th is  
sh o w s  tliat mostjuitoes (‘x isted as far back as tlu' 
Secondary  Kpocli.  In Tertiary andiers m os-  
(}iiito(‘s are fairy |)!entiful. Sp ec ies  of we l l -know n  
genera found in th ese  have  been rt'corded both in 
Phiro}>e and America .  A form lias also been re­
corded from the  I'ertiary strata.  This  latter  w as  
co l lec ted  in G er m a n y .
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P o p u la r  Flames.
Ill Great Br ita in  th ese  in sec ts  are kn ow n as  

gna t s ,  but in o ther  parts of  the  world as m o s ­
qui toes .  The term moscpiito is derived from the  
Spanish  mosca ,  a fly. This  is also  a c o m m o n  
Portuguese  word. In A m erica ,  in addit ion to 
being known as m os( |u itoes ,  th e se  trou b le som e  
insects  are also called (jaUinij)pers.

In sects  C on fused  will) FFIosquiloes.
Besides  mos<piitoes, the  great order D i p t k r a  in ­

c ludes  a num ber  of o ther  insec ts  with which they  
are often confused .  S o m e  of these  are th e  irritat­
ing sand-tl ies.  T h ese  insects  occur  in all parts  
of the  world, from Iceland to the tropics. Their  
m outh  parts are as fully deve lop ed  as those  of 
the  m osquito ,  and m a n y  of th e m  are capable  of  

'inflicting severe  p u n ish m en t .

Distribution.
No insects  are more w ide ly  dis tr ibuted than  

m osquitoes .  It m a tters  not w hether  it be the  
tro[)ies, the tem p era te  /.one. or the  Arctic Circle,



AND DISTRIBUTION.

tliero l l iey  are, and th e y  are as into lerable  in 
G reen lan d  and L a p la n d  as th e y  are with us in 
Australia .  N a n se n  s a y s : — “ G reen land is one  
of  the  countr ies  of the  world which  is m o s t  v is i ted  
by tl iis p l a g u e . “ And,  again,  in his  book, “  T h e  
First Crossing of G r e e n la n d , ' ’ he te l l s  us th a t—  

W h o le  c louds  of th e se  b loodth irs ty  d e m o n s  
sw o o p e d  upon m y  face and l iands, the  la tter  being  
at once  covered with what  m igh t  well  h a ve  passed  
for rough wool len  g l o v e s . ' ’

In L a p la n d  th ey  are a veritable  scourge,  and  
th e  n a t iv es  are o f ten  driven to  frenzy by their  
a t ta c k s .  In N o r t h - W e s t  Am erica  th e y  occur  in 
v a st  n u m b ers ,  and are so ferocious th a t  w h o le  
herds of horses and stock s ta m p e d e ,  w h i ls t  
th e  n a t iv e s  c o n s ta n t ly  m o v e  their I iabitations and  
herds,  so as to e sca p e  the  intolerable  p e r sec u ­
tion.

Theobald ,  in his m o n u m e n t a l  work, “ T h e  
<'ulici(he of the  W o r l d / '  sa y s  th a t— “ J u d g in g  by  
a c c o u n ts  g iven  by travel lers ,  1 should  th ink th e  
m o sq u i to  is a m ore  terrible n u isa n ce  in cold  
regions th a n  in the  t r o p ic s ."

L)'Albertis, writing from N e w  G uinea ,  in 1881,  
s a i d : —  For so m e  n igh ts  w e  were not  able  to  
s leep ,  ow in g  to m o sq u i to es  and sand-d ies .  T h ese
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sm al l  and a lm ost  microscopic  insects  put us to 
real torture.  .My people ,  to  defend  th e m s e lv e s  
against  their a t tacks ,  s leep  in an open p l a ^ ,  su r ­
rounded hy great sm o k y  t ire s ." . \n d  ye t  again,  
from the  sa m e  country ,  he w r o t e : — “  Sand-t i ies  
and m osq u itoes  torm ent  us from m orn ing  to 
night.  ”

Such experiences  as th ese  are not  w ithou t  
parallel in A ustra l ia ;  indeed,  so m e  distr icts  are 
alm ost  uninhabitable  for th e m .  E v e n  in t e m p e r ­
ate  c l im es ,  in such places  as the  Alps,  South  N or ­
way,  parts of Italy  and Great Brita in ,  m o sq u i to es  
at  t im es  cause  a good deal  of suffering. W e ,  here  
in .Australia, e spec ia l ly  in the v ic in i ty  of s w a m p y  
and imdrained lands,  know w h a t  a scourge th e se  
vicious pests  are.

In the Cook's  River distr ict , near S y d n e y ,  resi­
den ts  suffered bitterly during the m o n t h s  of  
March and April in 1005 and 190(). d’he w retched  
l it tle  persecutors invaded dw el l in gs  in sw a rm s ,  
and, hy their  pers is tent  a t tack s  and in c es sa n t  
buzzing,  hope less ly  wrecked m a n y  a good tem per .

Of late years ,  in all parts of the  world, co l lectors  
and invest igators  have  been busy  co l lec t ing  and  
s tu d y in g  th ese  insec ts ,  and from their  labours it 
is clear that ,  with the  except ion  of a few oceanic
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i s lands,  the  Culicidie are c o sm o p o l i ta n .  B u t  
e v en  from th e se  i s lands ,  althougii  so far as we  
know  at present  im m u n e ,  records of their  presence  
m a y  y e t  he forthcom ing ,  for as c o m m e r c e  e x ­
tends ,  and sl iips visi t  th e m ,  th e y  m a y  b e c o m e  
a c c l im a t ized .  In deed ,  th ey  m a y  e x is t  now in 
distr icts  Iroiii which  we have  no records,  for it is 
not improbable  that  m a n y  p laces  h a v e  not  been  
properly “ co l lec ted .  I t  is not w ise ,  therefore ,  
to say  that  because  m o sq u i to es  have  not  been  
o b ta in ed  from a certain  ilistrict th e y  do not  
occur  there .

To those  persons who have  not s tu d ied  the  s u b ­
ject  it m a y  se e m  absurd to be told that  property  
in the  v ic in ity  of great  c it ies  has been rendered  
v a lu e le ss  o w in g  to the  presence  of m o sq u itoes .  
Yet,  nev er th e les s ,  it is quite  true.  F e l t ,  w h o  
m onographed  “ T he  Culicidie of the  S ta te  of N e w  
Y ork ,"  has sh o w n  that  such  w as  the  case  at N e w  
 ̂ork. T he  expend itu re  of large s u m s  of m o n e y  

for draining off and breaking u]) breeding-grounds  
had to be m a d e  by the  authorit ies  before th e  dis- 
ti‘ict could be uti l ized.  (V)ining nearer ho m e ,  I 
have  it on the  authority  of a w e l l -k now n S y d n e y  
solicitor that  he w as  o nce  unable  to  sell  so m e  land 
b etw e en  S y d n e y  and P arram atta ,  ow in g  to th e
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presence  of vast  hordes of m osq u ito es .  H e  was  
anxious to c lose  an e s ta te ,  and took up s o m e  pro­
sp ec t ive  buyers,  but so great were the  sw a r m s  
of th e se  in sec ts ,  and so vicious their  a t ta ck s ,  th a t  
it was im poss ib le  to do any  bus iness .  X o  one  
would buy.

Som e  genera of  this  fa m i ly  have  a m u c h  m ore  
e x te n d e d  range than others .  The  notorious  
Ayiophf lcs  (P la te  I. ) is w idely  d is tr ibuted ,  but the  
spec ies  are m o st  abu nd ant  in warm  c l im a tes .  
T w e lv e  spec ies  occur in India and } Ia la is ia ,  four  
in the  W e s t  Indies ,  six in W e s t  Africa,  five or six 
in Europe ,  and four in Australia .  T h ey  are not  
c o m m o n  in N e w  South  W a le s  or Victoria,  but in 
Q ueensland  and around Port D arw in  th e y  are re­
ported as being n u m ero u s .*

M osqu itoes  m a y  be distr ibuted in several  w ay s .  
T h e y  m a y  be carried from one  country  to  another  
in ships by m e a n s  of water  tank s  and even  in 
cabins.  Sknse  sa y s  th e y  are cari ied  from one  
locality  to another  by the  a g en cy  of railway trains.  
T he  former would appear to  be a very probable  
way,  e lse  w h y  are so m e  spec ies ,  such as Culex  
pipicuH, C. faticjanm, and Stegqtni j i a  fasc ia ta ,  so

*  S ince the block was m ade specim ens co llected  a t  P ort  
Darwin have  been received in Sydn ey . ,
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w ide ly  d is tr ibuted  ? T h e  latter  m e th o d  of dis-
I

tributioii ,  a l though it has  been quest ioned  by so m e  
authorit ies ,  does  not  appear to m e  to be wit l iout  
r e a s o n / '  It is well  known that  these  in sec ts  are 
not  capable  of m a in ta in in g  a prolonged Might, and  
th a t  th e y  seek  she l ter  in w ind y  w eather ,  hence  
both the  agenc ies  referred to above m a y  eas i ly  be 
responsible  for ex te n d in g  their range.

D i s e a s e s  S p r e a d  by m o s q u i t o e s .

The ch ief  feature  of interest  a t ta ch in g  to the  
sp ec ies  of the  g e n u s  .‘l/i()/)//c/cs is the  fact  th a t  so m e  
of th e m  are now  k n ow n to be the  m e d iu m  by which  
m alaria  is t ra n sm it ted  to  m a n .  And not  on ly  has  
it been d e m o n s tra te d  that  so m e  sp ec ies  of this  
g e n u s  tra n sm it  malaria  to m a n ,  and from one  
h u m a n  being to another ,  but also that  the  blood 
parasi tes— Hiemam^ebidoe— actu a l ly  undergo part

* This m ethod  of distribution is confirmed by E v e ly n  C.  
M itchell in her work “ M osquito  L i f e ” (1 9 0 7 ):— “ A m osquito  
in W inchester, Va., was as rare as a horse in \  enice . . . .  
until a train of parlour-cars was started on the Baltim ore and 
Ohio railroad to run from Camden station, Baltim ore, during  
the  summer. A few years later the insects becam e a positive  

annoyan ce .”
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of their  d e v e lo p e n ie n t  w i lh in  their  bodies.  I n ­
deed,  so far as m a n  is concerned ,  w itho u t  th e se  
m o sq u i to es  the  Haemamiehids would  be im p o te n t .  
H en ce ,  no An oph e l e s  no malaria .

E x p e r im e n ts  have  been m a d e  with various  
spec ies  of the  g e n u s  Culcx  in respec t  of malaria ,  
but it has not  y e t  been found th a t  the  h u m a n  
malarial  protozoon wifi deve lop  in any  of t h e m .  
On the  other  hand,  w h i ls t  it is now  k n ow n th a t  
certain An o ph e l e s  are responsible  for c o n v e y in g  
m alaria ,  it has no t  y e t  been proved that  all th e  
sp ec ies  of th a t  g e n u s  can do so. I t  is therefore  
m o s t  im portant  th a t  th e  sp ec ies  in wh ich  malarial  
parasites  are know n to  deve lop  should  be accur­
ate ly  d e term ined ,  and their geographical  d is tr ibu­
tion defined. T he  m ere  fact  th a t  An o p h e l e s  o c ­
curs in a district  is no t  suff icient— 7i'e w n s t  hnoio  
the  spec i es .

N o w ,  w h en  th e  distribution of th e  g e n u s  
A no phe l e s  is carefulh* stud ied ,  it is found, as T h e o ­
bald points  out ,  to ta l ly  very well  with th e  ch ief  
centres  of malaria.  T h ese  in sec ts  are on ly  found  
in sw a m p y ,  m arsh y  localit ies ,  and rarely on high  
lands.

In  th e  ^Mauritius, w herever  malaria  is ra m p an t .  
An op he l e s  is abundant .  F ro m  parts  of  South
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A m erica ,  few of th e se  m o sq u i to es  h a v e  been  c o l ­
lec ted ,  but from su ch  fever-striclven dis tr icts  as  
th e  W e s t  Coast  of Africa,  the  ^ la la y  I 'en insula ,  
tlie  W e s t  Ind ies ,  and B r it i sh  G uiana ,  An o p h e l e s  
have  been co l lec ted  in nu m bers .

W herever  th e se  in sec t s  abound it has  been  
found that  t h e y  breed readily in sm a l l  pools  and  
puddles ,  which  are frequent  after rains. In  
malarial  d is tr icts  serious ep id e m ic s  have  fo l lowed  
rain, tlie  bi*eaking up of soil,  and th e  bui ld ing of  
railways .  T he  exp lanat ion  of this  is th a t  th e  
A n op he l e s  are afforded opportunit ies  of breeding  
in larger n u m b ers  than  usual .

A m o s t  in terest ing  fact  has  been e s ta b l i sh ed —  
th a t  a m o n g s t  aborigines an enorm ou s  p ercentage  
appear to conta in  malarial  parasites  in their  
blood, a lthough  the  d isease  does  n o t  affect th e m .  
The interm ediary  h os ts ,  therefore ,  h ave  a lw a y s  
plen ty  of  opportunity  to b ec o m e  in fected ,  and so  
distr ibute  the  d isease  to the  stranger  w ith in  their
gates .

A I’ocen t  W e s t  African travel ler  a ttr ibuted  his  
im m u n i t y  from fever  to c a m p in g  s o m e  d is tan ce  
from n a t ive  quarters ,  and to o ther  safeguards ,  
such as working under a m o sq u i to  curtain.  There  
can be l it t le  doubt  th a t ,  so long as n a t iv e s  h a v e
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this  fever parasite  rife a m o n g s t  th e m ,  K u ro p ea n s  
m ix in g  with th e m ,  and l iv ing near their quarters ,  
will a lw ays  be subject  to infect ion .  It  is in te r e s t ­
ing to note  that ,  a l thou gh ,  as po inted  out  above ,  
nat ives  living in malarial  d is tr icts ,  and hav ing  t h e  
malarial  parasite  in their  blood, do not  appear to  
suffer m u c h ,  or at all,  from fever, their  babies  
and growing children do.

It  is not alone malaria  that is spread by  
these  insects .  Filaria is another  d isease .  This  
m alady  ca uses  considerable  m orta l i ty  in tropical  
and sub tropical climes^. T he  filarial b lood-worm ,  
like the malaria parasite , undergoes  im p o rtan t ,  
and— to it— necessary  d e v e lo p m e n ta l  c h a n g e s  in 
m osq u ito es  th a t  have  ingested  h u m a n  blood c o n ­
ta in ing th e m .  The d e v e lo p m e n t  of th is  worm  
lias been found in a sp ec ies  know n as Cu lex  
fatiganfi.  Other m o sq u i toes ,  equal ly  c o m m o n ,  do  
not s e em  to be able to deve lop  th is  h e lm in th .  
E lep h a n t ia s i s  is also  spread by m osq u ito es .

In ves t iga t ion  has ,  therefore,  proved that  the  
depressing malaria and the  dreaded filariasis is 
prom oted by certain sp ec ies  of Culicidoe. B u t ,  
in addition to these ,  the  dead ly  ye l lo w  fever  m u s t  
also be c ited ,  and in conn ec t io n  with this  the  Tiger  
M osquito ,  S t e g o m y i a  fasciafay  has been proved to
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be the  agent  by which  it is ( l is tributed— th at  it 
is,  in fact ,  th e  host  of th e  y e l lo w  fever parasite .  
A g lance  at the  chart (P la te  11.) will show  the  
reader how wide ly  th is  insec t  is d is tr ibuted .*

It  will be well w ith in  the  m e m o r y  of m y  
readers tha t  the  a t t e m p t  m a d e  so m e  years  ago to  
c u t  a canal  through the  I s t h m u s  of P a n a m a  
failed.  It  w as  genera l ly  conced ed  that  th is  w as  
due largely  to the  bad f inancing  of M. de L e s s e p s  
and his co l leagu es ,  as well  as to the  ravages  of  
t h e  dead ly  y e l lo w  fever.  B u t  it  is qu es t ionable  
w h eth er  th e  latter  w a s  not  the  m ore  p o te n t  ag en t  
o f  th e  two,  for it s im p ly  m o w e d  dow n labourers  
and engineers .  Y et  no one  at tha t  t im e  appears  
to  ha v e  fas tened  th e  res])onsibility upon th e  real  
culpr it ,  the  Tiger  ^ losquito ,  S.  fascia fa— for it 
m u s t  be borne in m ind th a t  ye l low  fever is i n ­
f ec t i ous ,  and uot  coniagiouH; it cannot  be c o m m u n i ­
c a te d  from })crson to  person by c o n ta c t— there  
m u s t  be an interm ediary .  11 a van n ah,  in Cuba,  
was another  hot-bed for th is  dread d isease ,  but  it  
is now one  of  the  h e a l th ie s t  c it ies  in th e  world.  
I'or forty-five years  prior to .1001 there  w a s  an 
average  annual death-roll of 780 persons from yel-

* 'riiis species lias also heen collected from the Port Darw in  
district  since the block was made.
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low fever a lone,  but  sis s. result  of the  breaking up  
of breeding-grounds by leve l l ing  and draining, th is  
fearful  m o rta l i ty  w a s  reduced to e igh teen  persons  
in 1901, and in 1902 so thorough ly  had the  work  
been done  th a t  not  a s ingle  death  w as  recorded.  
The  A m ericans ,  taking  this  lesson to heart,  a p ­
plied t h e m s e lv e s  to th e  task  of s ta m p in g  out  
Ste go n i y ia  from the  I s t h m u s  of P an am a ,  and as 
a result  y e l low  fever  has  disap}>eared from th a t  
region.  As a result  of th is  a c h ie v e m e n t ,  we  
m a y  now  look forward conf ident ly  to, in th e  no t  
far d i s ta n t  future ,  the  un it ing  of the  Pacif ic  and  
A tlant ic  hy th e  long-prom ised canal .  In 
Am erica  it w as  at one  t im e  a popular bel ief  tha t  
y e l lo w  fever  had been introduced with and by  
th e  im portation  of s la v es ,  n o tw ith s ta n d in g  th e  
fact  th a t  th e  latter  were com p a rat iv e ly  im m u n e .  
In 1881 Dr. Chas.  F in d la y  no ted  th a t  in TTavannah 
the  m o s r |u i to  season and ye l low  fever  were  
sy n o n y m o u s ,  and it w as  he w h o  first su g ges ted  
w h a t  is now proved to be th e  source  of all the  

trouble.
T w o or three  years  ago, during th e  la tter  part  

of the s u m m e r  and the  a u tu m n  m o n t h s ,  a serious  
e)) idemic of d engu e  fever  occurred in Q ueen s land ,  
and this ,  too, w as  be l ieved— as is m o s t  probable—
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to have  been spread by Culex  Jdt igans  and  
S t e g o m  yia jaacia t a .

N o w ,  all th e  m o sq u i to es  responsible  for th e  
various ills 1 have  m en t io n ed  are found in A u s ­
tralia. So far as malaria  and filariasis are c o n ­
cerned,  both occur in tropical (Queensland, but  
ye l lo w  fever is a l together  unknow n on our c o n ­
t inent .  Malaria m a y  possibly  occur  at t im e s  
within  our tem p era te  zone,  but w e  have  l it t le  to  
fear, I think,  from filariasis and ye l lo w  fever.  
N e v er th e le s s  we cannot  afford to treat our local  
forms of mos(]uito as negligible ,  for th e y  m a y  hav e  
a greater inthience upon us than we think.  I t  
is ow ing  to  the  im portant  part played by th e se  
in sec ts  in the  spreading of d isease  t l iat  th e y  ha v e  
been so s y s te m a t ic a l ly  stud ied  of late y e a rs ;  
and, as a I’esu lt  of sc ientif ic  and in te l lec tua l  
act iv i ty  of m a n y  m en  in m a n y  lands,  more  has  
been written about m os(phtoes  than any  o ther  
group of insects .  I feel conf ident  th a t ,  n o t w i t h ­
s tan d ing  the  great a c h ie v e m e n ts  of these  earnest  
and able m e n ,  we  are as y e t  only  upon the  border­
land of a v as t  dom ain of kn ow led ge  of w h a t  is 
s ty led  for co n v e n ien ce  tropical m e d i c i n e , a n d  
th a t  as the decades  of th e  tw e n t ie th  cen tu ry  pass  
by we shall  learn prodigious lessons  fraught with
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th e  greates t  i in port to the  h u m a n  fam ily .  B u t  
a few years  ago th e  c o n q u es t  of ye l low  fever areas  
w as considered  an im p oss ib i l i ty ;  to-day Ha-  
vann ah  and th e  I s t h m u s  of P a n a m a  s ta n d  forth 
to  the  world as e x a m p le s  of w h a t  can  be don e ,  
and as in c en t ives  for further efforts, th e  resu lts  
of which  wil l probably be to g ive  to  s e t t l e m e n t  
and e co n o m ic  u ses  vast  tracts  of land now regarded  
as un inh ab itab le .*

P ass in g  from h u m a n  beings to th e  lower an i ­
m a ls ,  w e  learn th a t  th e  latter  are also  su bject  to  
certa in  specif ic  a i lm e n ts  th a t  can on ly  be tra n s ­
m it te d  by th e  a g ency  of th e  act ive  and aggress ive  
m o s q u i to ;  but  it is curious and in terest ing  to n o te  
t h a t  the  fo i in  of m a h n ia  from which  h u m a n  
beings suffer c a n n o t  be tra n sm it ted  to th e  lower  
an im als ,  nor can the  form peculiar  to the  la tter  
be tra n sm it ted  to m a n .

I th ink I have  d w e l t  long enough upon this  side  
of th e  quest ion  of m o sq u ito  l i fe ;  n e v e r th e le s s  it

* “ .Mosquitoes also eoiuc under the accusation of co n v ey in g  
th a t  m ost  loathsom e disease, Ic])rosy. As le]>rosy is due to  
bacteria, it follows th a t  any  m osquito  m ight  carry the  in ­
fection  under the pro])cr conditions. Other b iting  insects, as  
fleas and bixl-bugs, also fall under a ban in th is  respect.” — K. 
O. Mitchell, ‘‘ M osquito  L ife,” p. 119 and .Appendix.
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is necessa ry  th a t  th e  facts  I h a v e  de ta i led  should  
be more  general ly  k n ow n than  t h e y  are at present .  
It is also im portant  that  w e  should  not only  
kn ow  what spec ies  are inn ocu ous ,  but also, should  
t h e y  occur  in a distr ict , that  th e y  l)e accu rate ly  
determ ined .  This  latter  lies w i th in  the  province  
of the  E n to m o lo g is t .

5f}e m o s q u i t o : its S truclure .
M osquitoes  belong to the  great order Diptera ,  

or tw o-w inged  insec ts .  In addition to the  wings  
there  are present tw o  o ther  lateral organs known  
as hal teres ,  or balancers ,  the  funct ion  of  which  
is not  known,  but th e y  are regarded by m a n y  as 
atrophied wings  (fig. 1). In c lu ded  in th e  order  
are a few degraded forms entire ly  devoid of wings> 
such  as,  for instance ,  the  irritating flea and the  so-  
called  sheep-t ick .  T h ese  latter are wholly  para­
sitic.

Like all insects ,  a m o s q n i t o ’s body is d ivided  
into three m ain  parts : the  head, thorax,  and a bd o­
m en .  E a c h  of th ese  is again separable  into  
minor,  though albeit  im portant ,  funct ional  parts.  
Id m s,  the  head is provided with sensory  and m a s t i ­
catory  organs, such as the  e y es ,  antennae, and
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Fig. 1.— A d u lt  F em ale  M osqu ito :  a, b e a k ;  b, head ; 
c, p a l p i ; d, a n te n n a s; e, thorax ; f, abdom en ; g, haltere  or 
b alancer;  h, fem u r;  i, t ib ia ;  j, m eta ta rsu s ;  k, t a r s u s ; 
1, tarsal claws.
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i jiouth parts. The  e y es  are c o m p oun d  or face ted ,  
usual ly  reniforrn, surrounding more  or less  th e  
base  of  the  antenm e,  and are usua l ly  brilliant in 
colour during life. ^ lan v  insec ts  have ,  in addi-

F'ig. *2.— -Male and F em ale  .Vntenme.

t ion to their e y es ,  three  sm all  visual  organs kn ow n  
as ocel l i ,  and th e se  are arranged in a triangular  
form at the  vertex  of th e  head,  and occu p y  a posh  
t ion m id w a y  b e tw een  the  ey es .  If you look at a
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Cicada you will see  t h e m  quite  d is t inct ly .  Ocelli  
ha v e  never  been d e tec ted  in m osq u itoes .

The  antennae arise from the  front. The  basal  
joint is large, and m a y  or m a y  not be c lo thed  with  
sca les .  In the  fem a le  the  antennae are m a d e  up 
of fourteen joints ,  and are furnished with  m o d e r ­
a te ly  th ick ,  vert ic i l late  hairs. In the  m a le  the  
bases  of th e  joints  are more  oval  and sw ollen ,  and  
th e  hairs w ith  which th ey  are c lo th ed  d en se  and  
long;  hen ce ,  we speak  of th e m  as being p lu m o se

(fig- 3).
The  m o u th  of a m o sq u ito  con s is t s  of a d is t inct  

proboscis,  co m p o se d  of an upper lip and epi-  
ph a ryn x;  tw o  lance-l ike p ieces  know n as m a n ­
d ib les ;  tw o  other  needle- l ike  organs,  barbed at  
their  s u m m it s  ; th e  maxillae ; a thin  tubular  thread,  
the  so-cal led h y p o p h a r y n x ; and f inally  the  lower  
lip. The  hyp o ph a ryn x  is c o n n ec ted  with a poison-  
gland.  T he  m o u th -p a r ts  are fairly co n s is ten t  
through out  th e  entire  fa m ily ,  and so afford l itt le  
ass is tance  as an aid in the  de term inat ion  of the

sp ec ies  (fig. B).
T he  thorax,  as in all insec ts ,  is d iv ided into  

three parts :  the  pro-thorax, m eso- thorax ,  and  
m eta - th o ra x .  The  m eso-thorax  is m u c h  the  
largest  of th e se ,  and in fact  forms the  chief  region
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of the  m id-bod y .  T h e  thorax carries th e  n e c e s ­
sary organs of locom ot ion— th e  w ings  and leg s—

Fig. 3. —  M o u th -p a r ts : a, a, maxilla?; b, b, m an d ib les ;  
c, upper lip and e p ip h a r y n x ; d, lower lip ; e, l a b e l la ; 
f, h y p o p h a r y n x ;  g, palpi.
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and in connect ion  with th ese  there are powerful  
m u s c le s .

The  ab d om en  is long and s lender,  and m ore  
pilose  in th e  m a le  than  th e  f e m a le ;  it cons is t s  of  
nine  s e g m e n t s ,  each of which  is provided with  
tw o  breath ing  tu b es  or spirac les— on e  on each  
side.

T h e  w ings  have  th e  ve in s  c lo thed  w ith  sca les ,  
w hich  vary in different genera.  The  ha lteres  h a v e  
the  knob m o s t ly  cup-shap ed  and scaled .

The legs are long and frequent ly  p resen t  im p o r t ­
ant  specif ic  characters .

S c a l e s .

The body of a m o sq u ito ,  like th a t  of a butterf ly ,  
is c lo thed  with sca les .  I t  is th e se  which  g ive  
the  insect  its predom inan t  hue .  B u t  th e  sca les  
are of  various sh a p e s ;  those  upon th e  w ings  be ing  
different to  th o se  upon th e  body,  and th ose  upon  
th e  latter  differing again from the  leg sca les .  In  
th e  de term inat ion  of both genera and spec ies  th e  
sca les  are o ften  of the  h ig h es t  im p o r ta n c e;  h e n ce ,  
in m ak in g  a col lect ion  sp e c im e n s  should  be  
handled  with  the  g rea tes t  care.  ^Microscopically 
th e y  are beautifu l  objects .  S o m e  m o sq u i to es  are
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of  a dull  t int ,  o thers  are c lo th ed  with m eta l l ic  
sc a les ,  and so m e  are beaut i fu l ly  iridescent.

Fig. 4 .— Scales  (after Theobald).

Ov^.

F ro m  w h a t  l it t le  we know concerning  the  o v a  
of m o sq u i toes ,  it appears tha t  each g en u s  has not  
o n ly  differently formed eggs ,  but o f ten  a different  
m a n n er  in depos i t ing  th e m .  In  the  typica l  gen u s
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Culex  (tig. 5) th e y  are a lm o st  invariably laid on  
the  surface  of the  water  in boat-shaped m a s s e s ; 
but others  are depos i ted  s ing ly ,  as in the  g en u s  
Ayiophclcs  (fig. 6) and cohere  by their ends ,  s o m e ­
t im e s  form ing s te l la te  m a ss e s .  The  ova of so m e  
spec ies  adhere to f loating objects .

Fig. 7.— Larva of A noplu ies .

Larvee.

P ass in g  from the  egg -s tage  we c o m e  next  to the  
larvaB, and here again we find as m u c h  variety  in 
structure  as ex is t s  in the  adu lts  of the  different  
genera.  In fact ,  it is this  variety  that  lends such  
a charm to the  s tudy .

Speak ing  general ly ,  one  m a y  say  th a t  at this  
stage  th e  head,  though large, is m u c h  sm al ler  
than th e  thorax ; th e  abdom en is long and narrow.
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and con s is t s  of nine  s e g m e n ts .  On each side of 
the  head there is a large, dark e y e ;  the  antennae  
arise from processes  near the  e y es ,  and are short,

Fig. 8.,—  Larva of Culex. Fig. 0 .— Larva of Stcgom yia.

s tubby-look ing  organs. F ro m  the  e ighth  a b ­
dom inal  s e g m e n t  there  arises on the  dorsal surface  
a tub e— the  respiratory s iphon, the  end of which
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is provided with  v a lv es  and guarded openings .  In  
An oph e l e s  (fig. 7) and Stcgonnj ia  (fig. 9) it is 
short,  but in Culex  (fig. 8) it is long.

Fig. 10.— Pupa of A tiophdes.

Rupee.
The pupa is an extraordinary looking creature,  

with an enorm ous  head and thorax. In the  larval

r>
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stage ,  as we have  se en ,  th e  breathing organs were  
a t ta ch ed  to the  tail,  but now  w e  find th e m  a t ­
tach ed  to the  head,  and also  that  there are tw o  
ins tead  of one ,  and that th ey  are s i tuated  later-

Fig. 11.— P up a  of Culex.

ally. F rom  the n inth  abdom inal  s e g m e n t  two  
caudal  fins ex ten d .  As with ova and larviie, so 
with  p u p « ,  we  find great variation in the  different
genera. N o te  the  difference in figs. 10 and 11.
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Culicid pupae, contrary to those  of other  insects ,  
are e x ceed in g ly  act ive .

Brecding-Grounds.

Our kn ow led ge  of the  habits  of Culicid larvae is 
very in co m p le te ,  hut,  as far as we know, th ey  
are all aquatic ,  and the  majority  are to he found  
in fresh water.  S o m e  spec ies ,  how ever ,  breed  
freely in sa lt  water.  W e  know  of at  least  three  
that  do so in Australia .  Larvae are to he found  
in a variety  of s i tu a t ion s— still  w aters ,  salt and  
fresh water  m a rsh es ,  tem porary  pools or puddles ,  
such  as occur after rain, cesspoo ls ,  and brackish  
waters .  N o n e  care for deep waters ,  nor for run­
ning s trea m s ,  though gent ly - f low ing  waters  often  
conta in  th e m .  S o m e  spec ies  s e em  to prefer  
water  free from vegeta t ion ,  w h ils t  o thers  thrive  
better  where  there is a good growth of algae. For  
so m e  sp ec ies  sh ady  s i tua t ions  are best ,  but others ,  
such as Anop he l e s ,  prefer pools exposed to the  
rays of the  sun ,  a fair am o u n t  of light being e s s e n ­
tial to their wel l-being .  W a te r  flowing at the  
rate  of 1 ,0 0 0 ’yards per hour is free from m osquito  

life in any form.
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f jabi ls  and F o o d  of Larvae.

The habits  and food of larvae vary in different  
genera.  T h e  larvae of Cidex  and Ste go t ny ia ,  
w h en  undisturbed,  float on the  surface of the  
water  head d o w n w ard s;  but w hen  disturbed  
wriggle im m ed ia te ly  to the  bo ttom . AiiophcJcs  
larvae occur m o s t ly  in sha l low  puddles ,  sm all  
ponds,  s low and sm al l  runnels  of water,  rock 
pools, and the m argins  of s luggish s tr e a m s ;  th ey  
doat on the  surface of the  water  like s t icks ,  and  
progress by a peculiar backward skat ing  m o v e ­
m en t .  S o m e  of th ese  “ w r igg lers ,” as Culicid  
larvae are popularly t erm ed ,  are of carnivorous  
habits ,  whils t  o thers  are veg e ta b le  feeders.

Lcngff} of E g g ,  Larval ,  and P u p a l  S t a g e s .

In all groups of insects ,  the  period of egg, larval,  
and pupal life varies,  and in this  respect  the  Culi- 
cidie offer no except ion .  In the  typical  genus ,  
CulcXy so m e  spec ies  have  hatch ed  out  in about  
tw e lv e  hours after oviposit ion ,  and others  in about  
t w e n t y  hours. The  shorter period was ,  of  
course,  in warm w eather ,  and under favourable
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condit ions .  In cool w ea ther  the period of in cu b a ­
tion is natural ly  m u c h  longer.

S o m e  sp ec ies  ex is t  in the  larval s tage  from tw o  
to four w e e k s ; o thers  from a w eek  to ten days .  
One writer has s ta te d  a period of three d ays  as 
th e  larval life of a spec ies  of AnopJielcs ,  but this  
was dou bt less  an error. Condit ions,  such as 
warm th and abund ance  of food, u n dou bted ly  in ­
du ce  early i )upation, whils t  the  lack of  both or of  
on e  of th ese  will retard it. During its larval  
ex is ten ce ,  each “ w r i g g l e r ” m ou l t s ,  or cas ts  its 
skin,  three  t im es .  Broods  of larvae live through  
the  winter,  i)ut during th a t  season grow very  
s lowly .

F}ablts of fldult m o s q u i t o e s .

N o t  only  are m o sq u i to es  nu m ero us  in point of  
nu m bers  and spec ies ,  but  they  are also e x c e e d ­
ingly diverse  in habits ,  and certain forms show  
great  partiali ty for certain localities.

The more brilliant and iridescent forms are in ­
c luded in the  genera McgarrJii)iufi  and Toxorhyn-  
chi tes ,  and th ese  are found a lm o st  e x c lu s iv e ly  in 
tropical jungles .  In such localit ies ,  wherever  
m a n  has taken up his abode, they  have proved ex-
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ceedi i ig ly  annoying .  One spec ies ,  formerly re­
corded as pertain ing to the  g e n u s  Megarrhinus ,  
but now transferred to Toxorhynchi teSy  occurs  in 
Q ueen s land .  Other forms m a y  y e t  be found to  
occur there.

An op he l e s  is m u c h  more widely  dis tr ibuted  
( see  P la te  I.) T h ese  insec ts  chie i iy  inhabit  
s w a m p y  regions, and th e  ne ighbourhood of h u m a n  
d w el l in g s ;  th e y  prefer no isom e s i tuat ions ,  and are 
rarely found on high lands.  T hey  are usua l ly  
very local, and are natural ly  m o s t  nu m ero us  where  
they  can feed easi ly  and breed freely. M any  
people think that  m o sq u ito es  can be blown into  
new  or different localit ies  by strong winds ,  and  
it has been asserted  that  An o p h e l e s  are so d istr i ­
buted ,  but this  is a popular error.

In point of spec ies  and individuals  Cii lcx  is the  
m o st  nu m ero us  gen u s  of the  fam ily  Culicidae. I t  
is to this  g e n u s  th a t  those  forms th a t  so pers is t ­
ent ly  invade our h o m e s  belong. One in par t icu ­
lar, Cnlcx  fa t igans ,  is c o m m o n  around S y d n e y .  
It is sm al l ,  but a c t i v e ; m us ica l  and aggress ive—  
even  vicious.  In habits  it is gregarious,  and far 
and a w ay  m ore  d o m e st ic  than any  of th e  preced­
ing genus .  It  is after nightfal l  th a t  it m a k e s  
i tse lf  so object ionable .  And who does  not  know
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its pipe and tu n e ?  And wlio has not at so m e  t im e  
suffered by its sanguinary  a t t e n t io n s?  In one  re­
sp ec t  it is like the  rain, falling “ upon the  just  
and the  u n j u s t . ” N on e  of the  Culicidae are really  
fond of high s i tua t ion s ,  though th ey  m a y  occa s io n ­
ally  be found in such  places .  W h e n  th ey  occur  
in the  upper rooms of high build ings,  su ch  as so m e  
of our leading hote ls ,  it is a lm ost  invariably found  
that  th e y  have  been transj)orted th i ther  by the  
agency  of the  lift.

Rest ing .

In respect  of the  m an n er  in which  certa in  m o s ­
quitoes  rest , a peculiar  habit  has been noted ,  and  
one which will enable  an observer  to decide  at a 
glance  w h eth er  th e  insec t  th a t  has se t t led  in front 
of him is an An o ph e l e s  or not.  H a v in g  a l ighted  
upon a horizontal surface— such as a table ,  for 
in s ta n ce— the  A n o p he l e s  usua l ly  poise their  body  
so that  the  beak or rostrum })oints directly  to or 
tou ch es  th e  surface  upon which it c h a n c e s  to  be 
standing .  The  body of the  insec t  is usua l ly  e l e ­
vated  in a perpendicular position (fig. 12), and 
s o m e t im e s  it is held at an oblique angle .  Culex  
(fig. 18), on the  other  hand, a s s u m e s  a hori-
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Fig. 12.— A n o p h ile s  resting.

Fig. 13 .— Cnlex  resting.
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zontal  position,  as do, also, the  spec ies  of other  
genera.

[ jaunts  and Colour.
M a n y  spec ies  of Cidex  are a lm o s t  e x c lu s iv e  

house-dw el lers  in the  adult  s ta g e ,  but o thers  never  
enter  hab itat ions .  W here  the  former occur,  and  
m a k e  their presence  fe lt  as is their  w ont ,  the  
breeding-grounds will be found c lose  at hand.  
The house -v is i tan ts  usua l ly  rest during the  d a y ­
t im e  in all sorts of nooks and corners and out-of-  
th e -w a y  p laces ,  under tab les  and chairs ,  and b e ­
hind books stacked  on open s h e lv e s — in fact ,  
w herever  it is dark. T h ey  are also fond of lurk­
ing within the  folds of draperies or ga r m e n ts  
hanging  upon w alls  or in wardrobes.  It is in ter ­
est ing ,  too,  to notice  how th e y  d iscr im inate  b e ­
tw e en  black and w hite  fabrics. The  former proves  
a great  attract ion to t h e m ,  but t h e y  do not  se em  
to appreciate  the  latter. I have  t e s ted  this  in 
m y  own h om e  during the  m o sq u i to  season  by  
hanging  dark and w hite  g a r m e n ts  side by side.  
From the  former I have  taken  as m a n y  as t w e n t y  
sp ec im en s ,  and from the  latter  only  three or four, 
and even th ese  from a m o n g s t  the  folds. I have  
repeated this  s im p le  exper im en t  at various t im es ,
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and al ihougl i  th e  n u m b e r  of sp e c im e n s  co l lec ted  
varied, the  relat ive  proportions were a lw ay s  m u c h  
th e  sa m e .  The explanat ion  of this  is th a t  dark 
fabrics afford protect ion .  ^Mosquitoes are o f ten  
found during the  d a y - t im e  lurking a m o n g s t  bed-  
hangings ,  sucli  as m osq u ito -cu rta ins ,  but th e n  it 
is a lm o s t  invariably  b e tw e en  th e  folds,  tha t  screen  
t h e m  from th e  l ight.  It  has  been found th a t  
dark blue, red, scarlet ,  black, s la te -grey ,  olive-  
green,  violet , and pearl-grey are each more or less  
attract ive ,  th a t  white  is object ionable  to th e m ,  
and ye l low  posit ive ly  d is tas te fu l .  F rom  this  it 
would s e e m  th a t  y e l lo w  bed-hangings  are superior  
to white .

The free-Hying or arboreal sp ec ies— by  
which term is m e a n t  those  l iv ing entire ly  in the  
open,  and which never or rarely enter  dw el l in gs—  
invariably rest upon or a m o n g s t  b u sh es ,  or in 
forest depths .

m o s q u i t o e s  and Weatl^er.

M os( |u itoes ,  like m o s t  insec ts ,  are affected by 
c l im at ic  changes .  W a r m ,  hum id  w eather  su its  
them  adm irably ,  and calls  th e m  forth in nu m bers ,  
but a cold snap or strong w inds  will send th e m



AND DISTRIBUTION. 47

under cover, and keep t h e m  there.  Severe  and  
long-cont inued  frosts m a y  destroy  som e  
“ w r ig g le rs ,” but  if it does  so it can be only  
very few ,  s ince  upon the  approach of warm  
w eather  adults  appear in m yriads .  This  is 
proved by the  d iscom fort  exper ienced  by those  
l iv ing w ith in  or near the  Arctic  Circle during the  
short Arctic su m m er .  In  Alaska th e y  m er c i ­
less ly  persecuted  travel lers  during the  rush to the  
Klondyke.  f l a m p ,  hu m id  localit ies ,  such  as N e w  
G uinea ,  Northern Q ueen s land ,  and th e  Gold  
Coast ,  W e s t  Africa, are admirably  adapted to 
m osquito-breeding .

m o s q u i t o e s  During  Winter.

In tropical and sub-tropical  c l im a te s  m o sq u i to es  
breed all the  year  round, w ith  periods of rest,  
how ever,  during the  spring and s u m m e r  m o n t h s .  
Arctic  m o sq u itoes  are, natural ly ,  ac t ive  for a 
m u ch  shorter period."

M an y  adults  hibernate  during winter  in such  
sheltered and congenial  pos it ions as afford them  
the  necessary  w arm th  and protect ion.  In such  
sec lu ded  corners th e  colder m o n t h s  are passed in 
a more or less torpid condit ion.  S o m e  spec ies
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appear able to w i th s ta n d  the  rigours of very low  
t em p eratures .  H o fm a i i  saw  m o sq u i to es  in the

estern  Urals  in J u n e ,  before th e  sn o w  had c o m ­
m e n c e d  to th aw ,  and Mr. Moreau co l lec ted  m o s ­
qu itoes  from the  sn o w  at Antonio ,  near B y d a l ,  
N e w  So u th  W ales .  It  m a y ,  how ever ,  be accepted  
as an es tab l ished  fact  th a t  m o sq u i to es  norm ally  
hibernate  during winter  in t em p er a te  and Arctic  
regions,  and th a t  even  in tropical and sub-tropical  
c l im a te s  th e y  pass  a period in a sem i-d o rm a n t  
sta te ,  when condit ions  for breeding are u n favour­
able.

W h ere  waters  are com p a ra t iv e ly  w arm , larvae 
m a y  be found at all t im e s  of th e  year.  S o m e  
“ wrigglers " are capable  of surviv ing  c l im at ic  
condit ions  tha t  are fatal  to  adults .

rr io sq u ifoes  and tl^eir F ood .

Prior to the  t im e  w h en  it had b eco m e  an e s t a b ­
lished fact  that  certain spec ies  were responsible  
for the  propagation of d iseases ,  m o sq u i to es  were  
not taken ser ious ly ;  their on ly  c laim to a t ten t ion  
was their pers is ten t  and irritating habits .  There  
are so m e  spec ies  that  do not  bite , and it is ow ing
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to this  that  th e y  are on ly  k n ow n to natural ists .  
N on e  of th ese  are at present  kn ow n to occur in 
Australia ,  and I  m ere ly  m en t io n  it here as an in ­
terest ing  fact ,  and as a link in the  chain  of e v i ­
dence  tha t  originally m o sq u i to es  un dou bted ly  s u b ­
s is ted  ent ire ly  upon vegetab le  liuids.  Indeed ,  
m a n y  m il l ions  of m o sq u ito es  are born every  year,  
perform their a l lotted fun ct ions  in life, and  
pass ou t  of e x is te n c e  w ith o u t  ever  hav ing  a ch ance  
to tas te  th e  blood of any  m a m m a l .  The  habit  
of blood-sucking has been acipiired through  
ages,  and in acquiring it the  m o u th -p a r ts  have  
undergone  considerable  m odif icat ions .  It  fo l ­
lows, therefore,  that  of tl iose best  kn ow n to m a n  
tlieir thirst  for blood is proverbial.  For  experi ­
m en ta l  purposes  m o sq u i to es  m a y  be ke])t for a 
long t im e  in c a p t iv i ty  if fed upon bananas .  For  
this  purpose the  fruit should  be sl iced and per­
fec t ly  fresh.

B it in g :  H l lc g a l io n s  a g a in s t  m a l e  m o s q u i t o e s .

For a long t im e  it lias been a general ly  accepted  
fact tha t  the  fem a le  m osq u ito  is alone responsible  
for bit ing and blood-sucking,  but it no w  appears  
that  the  m a le s  of a few spec ies ,  at any  rate, are

4
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gu i l ty  of the  a nn oy ing  and d is tress ing  habit .  Our  
great Austra l ian  authority  on m o sq u ito es ,  the  late  
]\Ir. F .  A. A. S k use ,  w as  e v id en t ly  unaware  th a t  
such a habit  had been acquired, for in a popular  
paper he said,  with brutal  b lu n tn e s s— “ T h e  
f em a le  m osq u ito ,  like the  rest of  her sex ,  does  
not on ly  all the  buzz ing ,  but  all the  b i t in g .” Dr.  
Ronald  R o ss ,  author of “ jMosquito B r igad es  and  
H o w  to Organize T h e m , ” who has stud ied  the  
habits  of th e se  in sec t s  in connect ion  with the  
T.iverpool School  of Tropical ^ led ic ine  in W e s t  
Africa, w r i t e s :— ” As a rule it is on ly  the  fem a le s  
which  feed on b lo o d .”  .And, again, Major G. AI. 
G iles ,  j \ I .B . ,  of  the  Ind ian  M edica l  Serv ice ,  in his  
work, “ G n a ts  and M osq u ito es  ”  (p. 04),  s a y s :  —  
” The usua l ly  harm less  m a le  m o sq u i to es  can be 
dis t ingu ished  from the  fe m a le s  (which in the  m a ­
jority of sp ec ies  alone suck blood). ” Further ,  
Ficalbi  has recorded th e  fact  th a t  th e  m a le s  of a 
few sp ec ies  certa in ly  do bite and suck  blood.  
T h e se  recorded observat ions  are certa in ly  signif i­
cant ,  for th e y  show  that  th e  m o u th -p a r ts  in 
th e  m a les  of so m e  spec ies ,  like those  of  
the  fem ales ,  hav e  b ec o m e  m odif ied ,  in the  
process  of evo lu t ion ,  to  enable  t h e m  to obtain  
n o u r ish m en t  by suck ing  th e  blood of birds and
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nia i i im als ,  inc luding  m a n .  And if th e  m a le s  of  
so m e  spec ies  h ave  acquired this  object ionable  
habit ,  m a y  not o thers  in the  course  of t im e  do so?  
I t  is in terest ing  to note  th a t  S t c g o m y i a  fa sc ia ia ,  a 
form occurring in Australia ,  is a l leged to be one  
of  those  in which the  m a le s  have  acquired the  
biting habit ,  but it does  not  appear to have  been  
noticed here.  If such a practice  has  been o b ­
served it has certa in ly  not  been recorded.

I would urge upon readers,  into w h o se  hands  
th is  booklet  m a y  fall,  to carefu l ly  observe  the  
habits  of our nat ive  spec ies ,  and to record .any  
peculiarities that  m a y  c o m e  under their  not ice .  
B y  doing so, m u c h  useful  information will be  
gained.  Indeed ,  under a careful and in te l l igent  
teacher ,  this  is a branch of N a tu re  S tu d y  that  
m ig h t  a d v a n ta g eou s ly  be carried out  in so m e  of  
our countrv  schools .

S w a r m s  of m o s q u i f o e s .

Occasional ly  im m e n s e  sw a rm s of m o sq u i to es  
occur, and such occurrences  have  been noted both  
in th is  country ,  in N e w  Zealand, and in E n g la n d .  
So dense  have  th e y  been upon e v a s i o n s  th a t  
the  air was  darkened by th e m .  l ]hey  have  heen
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observed dy ing  in c o m p act  m a ss e s ,  m o v in g  up and  
dow n in a wave- l ike  m ot ion  ten  or tw e lv e  feet  
from the  ground, whils t  the  noise  produced could  
be heard a considerable  d is tan ce  aw ay .

On 24th October, 1906, a c loud of m o sq u i to es  
passed over Port Phill ip. W h i le  the  s .s .  Bonibala  
was ly ing a longside  the  wharf  at M elbourne,  and  
was being painted ,  m il l ions  of th e se  in sec ts  c losed  
over the  s tea m er ,  and for a m in u te  or tw o  
darkened the  a tm osp here ,  th ou sa n d s  of the insec ts  
being caught  in the  w et  green paint.  The  
BonihaJa  reached S y d n e y  a couple  of  d ays  a f ter ­
wards, with the insec ts  sti ll  a t ta ch ed  to her side,  
and w as  v is ited by  m a n y  who were curious to  
see  the  extraordinary sight.

It  was recorded in a nu m ber  of The E n t o m o ­
logis t s '  M o n t h l y  Maga z in e  that  in N e w  Zealand

a train passed  through a wall  of m o sq u ito es  
t w e n t y  feet  high and e igh teen  inches  t h i c k . ”  
Again, P o m o lo  G essi  P ascha ,  in his  book, ”  S ev e n  
Years in the  S o u d a n , ” speaks  of ”  m yriads  of m o s ­
quitoes  which obscured the  a ir .”  T he  cau se  of  
these  p h en o m en a  is u n kn ow n ,  but  it is in terest ing  
to note  th a t  on the  occas ions  of the  occurrence  of  
th ese  great sw a rm s m a les  predom inated .
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natural  E n em ies .

All in s e c t s— inc luding  in o sq u i io es— ha ve  n a ­
tural e n e m ie s ,  but it is only  occas ion a l ly  th a t  a 
predatory anim al  is able to s ta m p  out ,  or reduce  
to a m in im u m ,  any spec ies  tha t  is in imical  to our  
com fort  or welfare.  Sti l l ,  th ey  are of value ,  as  
th ey  ass is t  in m ain ta in ing  an equable  balance  in 
the  e c o n o m y  of nature .

M osqu itoes  have  m a n y  e n e m ie s ,  but few are of  
im portance  or real va lue— if regarded s in g ly— as a 
ch eck  upon their num bers .  A m o n g s t  the  m o s t  
valuable ,  fish certa in ly  o ccu p y  pride of place.  
S o m e  of th e  latter, such  as Carp, M in now s ,  and  
the  like, devour quant i t ies  of eggs ,  larvie, and  
pupie. T he  c o m m o n  Gold Fish is one of th ese ,  
and in so m e  parts of India  th e y  are kept as m u c h  
for th is  reason as for their beauty .  In country  
dis tr icts  Carp m igh t  certa inly ,  with a d van tage ,  
be introduced into tanks ,  wel ls ,  or w aterho les  near  
hu m an habitat ions.  Of course, th e se  hsh have  
their  natural en e m ie s ,  and a m o n g s t  th e m  are 

eels .
(}uite  recently  w e  have  heard a great  deal about  

th a t  pretty  l itt le  Australian fish the  “ B lu e - e y e  ” 
(IKseudoniugil  s ignifcr,  Kner) , and the  enorm ous
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nu m ber  of  m o sq u ito  larvte and pupie it devours .  
That  it does  so is quite  true. B u t  the  d iscovery  is 
not a new  one.  ^ ly  old friend and co l league ,  
Mr. Edgar  K. W a ite ,  noted  the  fact  so m e  years  
ago, w h en  he e s tab l i sh ed  his sp lendid  private  
aquarium  at M o sm a n ,  S y d n e y .  H e  not only  
used to co l lec t ,  but he even  bred the  larvae in 
order th a t  he m ight  feed th e m  to his “  B lu e -e y e s .
I doubt  not but that  o thers  who kept  fish were  
cognizant  of the  fact before his t im e ,  for he never  
c la im ed  it as a “ d i s c o v e r y .” T h e  fact  that  cer ­
tain f ishes did subsis t  upon th e m  w as too obvious .  
In fact ,  th ey  are an ideal fish food. The  argu­
m e n t  I have  raised that  a natural  e n e m y  is u n ­
able to wholly  cope with a pest  is borne out  by 
this  fish. Vast  schoo ls  of B lu e - e y e s  have  
sported in the  waters  of C o o k ’s B iver ,  N e w  South  
W a les ,  dou bt le ss  for ages,  ye t  m o sq u ito es  ex is t  
in m il l ions  upon its banks.  It  is certa in ly  an in ­
terest ing  exp er im en t ,  the  transporting of th is  
spec ies  of fish to the  m osquito-r idden  distr icts  
around Rom e,  and one  tha t  will be w a tch ed  with  
m u c h  interest  by those  engaged  in p isc icu lture ,  
but I doubt  w h eth er  any  benefits  will accrue. At  
any rale ,  t im e  will tell .

N u m b e r s  of sm al l  birds devour  m o sq u i to es
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a m o n g s t  o ther  in sec ts  that  c o n s t i tu te  their food.  
Dragon-t i ies  destroy  a great n u m b er ,  and m a n y  
are ensnared  in sp id ers ’ webs .  The  larvie of  
so m e  aquatic  in sec ts  have  also  been cited as f e e d ­
ing upon Culicid larvie. B u t  m o st  of th e se ,  a l ­
though d is t inct ly  carnivorous and insect ivorous ,  
are of li tt le  va lue  as a check  upon m o sq u ito es ,  
ow ing  to the  fact  that  th ey  roam about  the  
b o t to m s  of pools , whils t  the  “ wrigglers ” and  
pupUB are cont inu ously  rising up and dow n,  and  
keep,  in fact ,  invariably near the  surface,  so as  
to have access  to  the  air. Moreover,  the  former  
are usual ly  the  inhabitants  of deep w aters ,  ow ing  
to the  p e rm a n en cy  of the  latter, whils t  m o sq u i to es  
pie fer  sh a l low s  and m a rsh es  for their  breeding-  
grounds,  and uti l ize to an eno rm ou s  ex te n t  such  
puddles  as occur after rain. A m o n g s t  the  reeds  
and w eed s  that  fringe water-holes  and rivers there  
are usual ly  n u m bers  of m osq u ito  larvie.

Another  j)oint to bear in m ind is th a t  m o s ­
quitoes ,  in c o m m o n  with all an im als ,  are liable to 
disease ,  and doubt less  m a n y  sp ec ies  have  their  
ranks d e c im a ted  by th is  agency .  A form of the  
deadly  e n to n io gen ou s  fungi often a t ta ck s  th e m  in 
an ep idem ic  form.
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m e ft )o d s  of Control.

It is quite  right and proper that  we should  pro­
tec t  and encourage  all those  predatory creatures  
w hich ,  by destroy ing  th e se  in sec ts  in th e  egg,  
larval , pupal ,  or adult  s tage ,  n iaterially  contr i ­
bute  to our comfort .  B u t  if w e  are really  
anxious  to control the  pest ,  and bring it into s u b ­
ject ion ,  we m u s t  not be c o n te n t  to let th e  m at ter  
rest so le ly  with natural e n e m ie s — we m u s t  help  
ourse lves .

For a long t im e  it w as  considered an im p o ss i ­
bil ity to do more than exc lud e  th e m  from our  
habitat ions ,  by the  aid of ga uze  screens  to our  
doors and w indow s ,  and so the  little w retches  were  
to a certain e x te n t  to lerated.  Abating  such  a 
nu isan ce  appears at first s ight  a hercu lean ,  if not  
im poss ib le ,  ta sk ;  but it can and has been done.

N o tw ith s ta n d in g  the  fact th a t  it has been  
proved beyond cavil tha t  m os(]uitoes  are the  pur­
veyors  of d isease ,  and th a t  by c o m m o n -se n s e  
m e th o d s  of controll ing th e m  these  d iseases  m a y  be  
considerably  m it iga ted ,  if not s ta m p ed  out ,  there are 
n e v erth e les s  cranks open ly  host i le  to  every  honest  
endeavour.  T h ese  people  frequently  air their
absurd v iew s  in tlie  public  press. S o m e  have
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urged tha t ,  in order to s ta m p  o u t  m o sq u ito es ,  and  
prevent  th e m  from breeding, it is necessary  to 
kill  c v e n j  fe) tude  I T hey  fail to grasp the  quest ion  
of larvie. Others ,  ow ing  to m isc o n cep t ion ,  have  
ridiculed the  quest ion ,  because  th e y  supposed  it 
w a s  intended  to endeavour  to e x te rm in a te  m o s ­
qu itoes  in whole  c o n t in e n ts— a feat huinanh* i m ­
possible .  ]3ut the  m o s t  rid iculous of all w as  that  
urged by a correspondent in an E n g l i sh  n e w s ­
paper. This  good m an  m ain ta ined  that  it was  
i c i ckcd  to even  sugges t  s ta m p in g  the  pest  out ,  be ­
cause  “ God had sent  th em  here in order to punish  
us for our s i n s ' ” Oh I the cheerfu l  so u l !  It  
never  occurred to him that  the pest  is o f ten  ])re- 
se n t  as a resu lt  of sanitary n e g le c t— the  direct  re­
su lt  of s ta g n a n t  pools and loa th so m e  m a r s h e s ;  nor  
did it occur to h im , either,  tha t  a l lowing these  
latter  to  cont inue ,  and so spread d isease  and  
d eath ,  w as  cu lpably  wicked.  Often ,  where  m o s ­
quitoes  occur, people  are un d o u b ted ly  ])unished  
by th e m  for tlieir sins,  but th e y  are the  s ins  of 
ignorance,  s t iqndity ,  and neg lec t .  S o m e  writers  
to the  press have  m ain ta ined  that  the  carrying of  
disease  by th e se  in sec ts  had not been es tab l ished ,  
and that  it w as  m erely  an opin ion— a fe t ish— of  
so m e  m edica l  m e n ,  and ” w h a t  do t h e y  k n o w ? ”
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Yes, ind eed;  w hat  do  th e y  k n o w ?  There are 
people ,  as Dr. Ronald R oss  points  out ,  who will  
argue every  point with their m ed ica l  m a n ,  but w ho  
would ,  n ev er th e les s ,  c o n sc ien t io u s ly  refrain from  
doing so with their eng ineer  or lawyer.  T he  tw o  
latter  m a y  know what  th ey  are ta lk ing  abou t;  but,  
d o c t o r s !

There are two important p h ases  in th is  prob­
lem  of m osq u ito  c o n t r o l : first, the  destruct ion  of  
the  insec ts  that  enter  our h o u se s ;  and, secon d ly ,  
and by far the  m ost  im portant ,  the  annihi lat ion  of  
the  sw a rm s  of larvae that  breed in fresh and s a l t ­
water  m arsh es  and pools.

To su cc es s fu l ly  co m b at  th ese  insec ts ,  we  m u s t  
f ight  t h e m  through the i r  Jarvce, by abolish ing,  as  
far as possible ,  their breeding-places.  ^farshes ,  
s w a m p s ,  and s ta g n an t  pools should  be drained o f f ; 
where tl iere are large sh e e t s  of water,  th e  surface  
could be treated  with kerosene,  or any oil,  in fact ,  
tha t  will spread and form a film. Crude petro­
leum  will last  longer than the  refined, but in order  
to insure it spreading it should  be applied with  
so m e  force. M erely  pouring it on is not suffi­
c ient .  Oil on the  w ater 's  surface  is fatal  to  
“  wrigglers " and pupae. A l it t le  kerosene  poured  
into tanks  conta in ing  drinking water  will not harm
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the  latter  if it be drawn off, as it usua l ly  is, from  
the  bo t tom  by m e a n s  of a tap.

W h ere  m o sq u i to es  abound it is w ise  to carefu l ly  
screen w in d ow s  and doors of dw el l in gs ,  so as to  
preclude  as far as possible ,  th e  en tran ce  of  th ese  
i n s e c t s ; and this  if for no other  reason than  adding  
to the  com fort  of the  in m a te s .  W e  m a y  not have  
m u c h  to fear in our tem p era te  zone ,  so far as tro­
pical d isea ses  are concerned,  but our personal  
com fort  deserves  so m e  consideration .  On the  
other  hand,  our tropical  and sub tropical zones  
are an im portant  quest ion  to us in respec t  of m o s ­
qu itoes  and tropical d is ea se s ;  and w e  m u s t  also  
bear in m ind  that  the  com plet ion  of the  P a n a m a  
Canal,  now within  s ight,  will bring the  ye l low  
fever  areas m u c h  closer to Australia  than  ever.

In our dw el l ings  m o sq u itoes  m a y  be ch eck ed  by  
burning pyrethrum  powder, which should  be  
m o is ten ed ,  formed into  cones ,  and dried in an  
oven .  If th e  cones  be l ighted at the  tips, th e y  
will sm oulder  s low ly ,  and give off a not  un p lea sa n t  
odour. Sprinkling oil of c itronella or spike  
lavender  will be found very beneficial.

It  m u s t  b e  u r g e d  t h a t  t h e s e  m e t h o d s  o f  f i g h t i n g  

m o s q u i t o e s  a n d  t h e i r  l a r v i e  m u s t  n o t  be S ] ) a s m o d i c  

or p a n i c - l i k e :  the  loorh be cont inuons .
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Once breeding-grouncls are broken up, th e y  should  
not be a l lowed to re-form, and the  authorit ies  
should  have  power to punish  indiv iduals  w ho  by  
ca re le ssn ess  or neg lec t  a l low th e m  to do so.

R ather  m ore  than 3(X) sp ec ies  of th is  fam ily  
have  been described from different parts  of the  
globe, and of th ese  about th ir ty -h ve  are kn ow n to  
occur in Australia .

As the  s tu dy  of the  l ife-histories  and habits  of 
th is  group of in sec ts  is of such im portance  from a 
public  hea lth  point of  v iew ,  I g ive  a few s im ple  
direct ions as to the  forming and m a n a g e m e n t  of 
co l lec t ions .  There  are n u m bers  of educated  and  
in te l l igen t  m en  dw el l ing  in the  wilds of the  A u s ­
tralian bush w h ose  help would be m o s t  useful.  
As th e y  m u s t ,  natural ly ,  be more or less  interested  
in this  (piestion, th ey  m a y ,  perhaps,  by reading  
this  booklet , be induced to give it so m e  s tu d y  and  
a tten t ion  in their leisure hours. School  teachers  
will be doing good work by training their  pupils  to  
observe  and m a k e  notes.

In conc lus ion ,  I m a y  s ta te  that  I shall be glad  
to  receive  sp e c im e n s  from all parts of  Australia ,  
and to g ive  such  information as m a y  lie within m y  
power.
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H I N T S  ON C O L L E C T I N G  A N D  B R E E D I N G .

]\IosQrrroEs m a y  be co l lec ted  by s l ipping over  
th e m  as th ey  rest a sm al l  w id e -m o u th ed  killing-  
hot tie.  For this  purpose those  vended by dealers  
are a l together  too large. Take a phial about 3 A 
inches  high and 2 inches  wide,  fitted with  a well-  
f i tt ing cork or a m eta l  screw top.  I f  th e  latter  
be se lec ted  rem ove  the  disc ot cork w ithin  the  
m eta l  cap,  and su b s t i tu te  one  of thick rubber, 
'i'he latter  m a y  be secured in position by m e a n s  of  
ordinary bicycle  tyre repairing c e m e n t .  N e x t  mix  
ecpial bulks of coarse ly-powdered cyan ide  of p o t a s ­
s ium  and dry plaster  of  Paris, and put  a depth  of 
three-quarters  of an inch in the  bottom  of the  
b o tt le ;  d u st  over  th is  a l itt le  dry plaster ,  and then  
pour over all to  about half-an-inch in depth plaster  
th a t  has been m ixed  with water  to about the  c o n ­
s i s te n c y  of cream . W h e n  th is  is se t  the  bott le  
is ready for use.  Such  a bott le  enab les  the  c o l ­
lector to take  sp e c im e n s  w ithout  injury. I f  a
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m o sq u i to  is caught  by us ing  a ne t ,  th e  bott le  
should  be slij)ped over  the  insec t ,  but care m u s t  be  
taken  not  to handle  it,  because  irreparable d a m a g e  
to  the  sp ec im en  would result .  M osqu itoes  should  
not be a l lowed to remain in the  ki l l ing-bott le  for 
more than a m in u te  and a ‘half ,  or th e y  will b e ­
c o m e  too stiff to be c o n v e n ien t ly  set .  T h ey  should  
be pinned in s ta n t ly  upon being w ithdraw n from  
th e  bottle .  U p o n  no account  use  chloroform for 
killing, as sp ec im en s  so treated  quickly  revive.

W here  mos(]u itoes are act ive  a net  will prove a 
useful  im p le m e n t .  It  should  be a t ta ch ed  to u 
wire ring hav ing  a d ia m eter  of about  9 inches ,  and 
be about 2 feet d e e p ;  the  best  m ater ia l  to use  for 
th e  bag is fine silk gauze  ( ch i f fo n ) ; the  handle  
should  be about 2 feet  long.

It is well for the  y o u n g  naturalist  to endeavour  
to  breed ou t  sp ec im en s ,  and for this  purpose ordin-. 
ary clear g lass  tum b lers  are m o st  c o n v en ien t .  
P u t  about a score of ful ly-grown larva? and pupae, 
in the  water  in which th ey  have  l ived,  in one  of  
th ese  v e sse ls ,  and tie over  it a cover ing of gauze  
supported on a tw ig  or piece of wire bent  into  an 
arch. W h en  the  perfect  in sec ts  appear s l ices  
of  banana should  be introduced to enable  the  in ­
sects  to feed, and so fill ou t  to their proper pro­
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portions.  S o m e  of the  larvae and pupae should  
be preserved in a sm a l l  tube  in rectif ied spirit,  or 
in 4 per cen t ,  formalin so lution .  Insert  in the  
tube  a sm a l l ,  narrow, neat  slip of  paper, upon  
which has been written in lead-pencil  a d i s t in ­
gu ish ing  letter  or nu m ber  corresponding to  th e  
label a t tach ed  to th e  pin th a t  carries th e  adult  
insect .

P r e s e r v in g ,  m o u n t in g ,  and Label l ing .
The requis i tes  necessary  for preserving and  

m o u n t in g  are ne ither  m a n y  nor ex p en s iv e .  It  
m u s t  be borne in m ind  by the  col lector  th a t  sp e c i ­
m e n s  should be dry and pinned.  Those* m o u n ted  
in Canaila-balsam  as m icroscopic  objects ,  or pre­
served in li(|uid, are abso lute ly  u se le ss  for id en t i ­
fication, because  im portant  and specif ic  characters  
are lost  thereby.  N e v er th e le s s  w ings  m a y  be  
m o u n ted  for microscopic  exam in at ion  upon g lass  
slij)s. Su ch  will be useful  in s tu d y in g  venat ion  ; 
but th ey  should each ha ve  a d is t in gu ish in g  n u m ­
ber or letter  written nea t ly  upon a sm all  g u m m e d  
label to be a t tached  to the  slip, and th is  should  
also corresj)ond to the  nu m ber  or let ter  upon the  
pin th a t  carries the insect .

No.  20 entom olog ica l  pins should be used,  and
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th ese  ri'.ay be obta ined  from dealers in natural  
history wares.  T h ey  cost  about 7s. 6d. an oun ce ,  
or 2s.  6d.  a quarter of an ou n ce ,  and as th e y  are 
very sm a l l ,  th in ,  and l ight,  the  latter  qu ant i ty ,  
e v en ,  would last  a long t im e .  N e x t ,  take a 20- 
bore g u n -p u n ch ,  and cut  from thin card a nu m ber  
of discs .  A sm al l ,  dat  piece of cork, covered  
with w h ite  paper,  is necessary .  P lace  the  insect  
on its back upon the  cork, and hav ing  m a d e  a 
sl ight puncture  in the  centre  of a disc,  take  a No.  
20 pin in a pair of forceps (fig. 14) near the  head.

Fig. 14.— Forceps.

and, holding it so, pass  the  point through the  
card, where  it has been perforated, and then  
through the  thorax of th e  insec t  b e tw e e n  the  
bases  of the  legs , r ight through the  back, so tha t  
th e  point  abuts  (fig. 15). T he  w ings  and legs  
should  then  be a r r a n g e d ; the  latter  m a y  be re­
ta ined in position by sm ear in g  the  surface of the  
disc with a thin film of g u m  tragacanth .  H a v in g  
secured the  sp ec im en  th u s ,  a c o m m o n  pin m a y
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now be run through the  disc near the  edge.  Prior  
to n iou nt ing  the  insec t  upon the  disc it is advisable  
to write on the  under side its n a m e ,  date ,  and  
local ity ,  also such information^ as m a y  be helpful ,  
such as “  H o u s e , "  to  indicate  that it w as  co l ­
lected  in a dw el l ing ,  or " S y l v a n ,"  if such  be its 
h au nts ,  and if n ecessary  the  word " B i t e s . "  An 
additional free label conta in ing  the  corresponding

Fig. IT).— ^ [nsf |u iin  inon n tod .

data m a y  also he im paled  upon the  c o m m o n  pin.  
This will obviate  th e  n e c ess i ty  to lift th e  sp e c i ­
m en ,  w h ils t  the  information upon the  disc  will be 
a safeguard against  the  loss or d a m a g e  of the  free 
label. A few trials in the  p inning  and m o u n t in g  
of sp ec im en s ,  even though th e y  be p u n c tu a ted  at
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first with failures,  will soon enable  the  collector  to 
sh ow  good work. It  is wonderful  ho w  soon an 
in te l l igent  person wil l,  w ith  perseverance ,  b ec o m e  
an adept  in the  art.

An insect  box will he required. This  m a y  also  
be obta ined  at th e  d e a le r ’s. T h e  cost is very  
lit t le . A m an handy  with t(X)ls m a y ,  of course,  
m a k e  his ow n .  It  should ,  how ever ,  be not only  
dust-proof ,  but as nearly air-tight as possible .  A 
sm all  bag m ad e  of m osq u ito -n e t t in g  or m u s l in ,  
and charged with na])hthaline or cam phor ,  m u s t  
he secure ly  pinned in a corner of tiie box. This  is 
im perat ive .  Should  the  dreaded A n th r e n u s  a p ­
pear and threaten  the  co l lec t ion ,  their depreda­
t ions will be eas i ly  check ed  by the  application of  
a l it t le  b isulphide of carbon.

W ith  care,  sp ec im en s ,  m o u n te d  or u n m o u n te d ,  
m a y  be tran sm it ted  through the  ]>ost. If  
m o u n te d  th e y  m a y  be packed in a cigar-box, ])ro- 
vided the  bottom  has been oarpetted ” with  
solah pith or cork. W ine  corks, cut into discs  
about a quarter of an inch th ick  and glued to the  
bottom  of the  box, will answer  admirably.  Short  
len g th s  of g lass  tub ing  m a y  be used for u n ­
m o u n ted  sp ec im en s .  The  d ia m eter  should he 
sufhc ient lv  large to adm it  the  insec ts ,  hut too
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sm all  for th e m  to shake  about  easi ly .  It  is not  
wise  to plug the  e n d s ;  th e  better  w a y  is to tie up 
each tube  in a sm all  square of m us l in  or m osquito-  
nett ing .  S p e c im e n s  in p lugged  tu b es  are apt to  
becom e m i ld ew ed ,  and m i ld ew ed  sp e c im e n s  are 
worse than use less .  On no ac co u n t  pach insec t s  
in cot ton-ivool^  as it is ini2)ossible to extr icate  th em  
from the tang led  fibres w ithout  serious d a m ag e .

Walker, May and Co., Printers, Melbourne.
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